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Resumen 

El desarrollo de las enfermedades metabólicas está ligado a la microbiota intestinal. Se realizó 

un estudio transversal que involucró la participación de 48 niños y niñas de entre 6 y 12 años, 

de quienes se colectaron muestras fecales, cuestionarios de frecuencia de consumo de 

alimento, datos antropométricos y metabólicos para ahondar en la investigación del 

microbioma intestinal asociado a la obesidad infantil. Usando los puntajes -z del índice de 

masa corporal (IMC) se categorizó a cada participante con normopeso (NP) o sobrepeso y 

obesidad (SPOB). Se determinaron dos perfiles dietarios, uno caracterizado por el consumo 

de hidratos de carbono complejos y proteínas (patrón 1) y otro por hidratos de carbono simples 

y grasas saturadas (patrón 2). La diversidad microbiana taxonómica y capacidad metabólica 

se determinaron usando metagenómica. Se encontraron diferencias entre la diversidad 

microbiana de ambos grupos de IMC. Los taxa que contribuyeron a esta diferencia incluyen 

Eubacterium sp, Faecalibacterium prausnitzii, Dialister, Monoglobus pectinilyticus, 

Bifidobacterium pseudocatenulatum, Intestinibacter bartlettii, Bacteroides intestinalis, 

Bacteroides uniformis, Bacteroides rodentium, B. egerthii, Roseburia sp y Methanobrevibacter 

smithii. Las diferencias metabólicas del microbioma entre NP y SPOB incluyeron el 

metabolismo del metano y de la energía, las vías de biosíntesis de aminoácidos, vías de 

biosíntesis de cofactores, transportadores y vitaminas, vías de biosíntesis y degradación de 

nucleósidos y nucleótidos, vías de degradación de hidratos de carbono-azúcares y vías de 

biosíntesis de aminas y poliaminas. Además, se encontraron asociaciones significativas entre 

B. rodentium, Eubacterium sp, Roseburia sp, Ruminococcus, Mitsuokella multiacida, 

Klebsiella variicola, Citrobacter spp y vías metabólicas del microbioma con los datos 

antropométricos, metabólicos y dietarios. También, se encontró que la categoría de factores 

de virulencia de lipooligosacáridos (LOS) de la microbiota se encuentra diferencialmente 

abundante entre los grupos de IMC. Las variaciones metabólicas emergen en la infancia como 

resultado de la compleja interacción entre la dieta y la microbiota, que deben ser dilucidadas 

con el objetivo de prevenir las enfermedades metabólicas en la adolescencia y adultez. 
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Capítulo 1: Introducción 

Marco teórico 

1. Estados de nutrición: malnutrición 

La malnutrición engloba una serie de condiciones que deterioran la salud. Este término se refiere 

a las deficiencias, excesos y desbalances en el consumo energético y nutrimental de un 

individuo. Estas condiciones suponen una alimentación inadecuada o una absorción deficiente 

del alimento consumido (1). Las formas de la malnutrición infantil, que incluyen a la desnutrición 

(emaciación, retraso en el crecimiento y bajo peso), a la ingesta inadecuada de vitaminas y 

minerales, al sobrepeso y a la obesidad, se encuentran entre los retos de salud más grandes en 

la población (2,3).  

1.1. Sobrepeso y obesidad 

El sobrepeso y la obesidad son el aumento de energía almacenada como grasa, generada por 

la ingesta calórica excesiva. El sobrepeso y la obesidad son problemas de salud multifactoriales 

(Figura 1); se relacionan directamente con factores de comportamiento, genéticos, hormonales 

y ambientales (4,5). En los últimos años debido a la globalización (mayor distribución de 

alimentos procesados, la ideología occidental y la urbanización), la población de muchos países, 

incluyendo México, ha modificado sus patrones alimentarios hacia el consumo de productos 

industrializados como el refresco, pan dulce, productos de confitería, alimentos fritos, carnes 

rojas y embutidos, entre otros (6). Estas preferencias han incrementado el aporte de calorías, 

azúcares, grasas saturadas, colesterol y sodio, disminuyendo el aporte de fibra y ácidos grasos 

poliinsaturados (7). Estos cambios en los patrones de alimentación se han asociado al desarrollo 

de enfermedades crónico degenerativas relacionadas con el sobrepeso y obesidad (8).  

Se estima que si uno de los padres es obeso su descendencia tiene 3 veces mayor 

probabilidad de ser obesa en la adultez, si ambos los son, el riesgo aumenta a 10 (9,10). Estudios 

epidemiológicos han reportado que los factores genéticos explican del 40% al 70% de la variación 

del IMC en la población. Las asociaciones más fuertes se encuentran en síndromes que causan 

obesidad como son el Prader-Willi, Bardet-Biedl, Alström, Börjeson-Forssman-Lehman, Cohen y 

Carpenter.   
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Figura 1. Factores que contribuyen al sobrepeso y obesidad infantil. (Modificado de (5)) 
 

Las variantes polimórficas, en general, son genes cercanos que se expresan en el sistema 

nervioso central, sugiriendo una alteración de las vías reguladoras de la obesidad. Estas 

variantes comunes se ubican en el cromosoma 16q12 cuyos efectos individuales, así como los 

combinados, explican del 10 al 20% de la herencia en obesidad. Casi todos los defectos de gen 

único que causan formas mendelianas de obesidad se encuentran en genes del sistema de 

leptina-melanocortina que se manifiestan con hipogonadismo hipogonadotrópico, deficiencia 

hormona adrenocorticotropa, hiperproinsulinemia, hipercortisolismo y retraso mental (11). 

1.2. Estadísticas sobre el sobrepeso y la obesidad  

El sobrepeso y la obesidad en niños presentan un incremento sostenido, convirtiéndose en 

problemas de salud al alza. Se ha reportado que los niños que llevan viviendo menos de 1 año 

en EEUU presentan una frecuencia significativamente más baja de sobrepeso y obesidad (23% 

y 10.1%, respectivamente) que aquellos nacidos en ese país (31.8% y 22.3%, respectivamente). 

Sin embargo, pese a que entre 1999 y 2000 la prevalencia de obesidad en los niños y 

adolescentes nacidos en EEUU presentaron una diferencia significativa con los nacidos en otro 

país (RM=2.36, 95%CI 1.31–4.24), para el 2012, esta diferencia ya no fue significativa (RM=1.52, 

95%CI 0.80–2.88) (12). En diversos países en el mundo se ha encontrado incremento en la 

prevalencia de sobrepeso y obesidad infantil (Figura 2) (2). México se posiciona actualmente, en 
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uno de los primeros lugares a nivel mundial en obesidad infantil. Según datos de ENSANUT 

2018, casi 4 de cada 10 escolares de entre 5 y 11 años padecen sobrepeso u obesidad 

(prevalencia combinada de 35.6%). Esta prevalencia combinada fue mayor en localidades 

urbanas (37.9%) en comparación con las rurales (29.7%). En relación con el sexo, la prevalencia 

de sobrepeso en niñas fue de 18.4% y de obesidad de 15%; en los niños el sobrepeso representó 

en un 17.7% y la obesidad a un 20.1% de la población (Figura 3). Estas cifras son de importancia 

debido a que existe una tendencia de aumento con la edad. Así, para adultos de 20 años y más, 

la prevalencia combinada de sobrepeso y obesidad es casi el doble (75.2%) (13).  

 
Figura 2. Comparación de la prevalencia de la obesidad en niñas, niños y adolescentes de entre 5 y 19 

años en los años A) 1975 y B) 2016. Las estimaciones de la obesidad durante estos años fueron 
publicadas por la Colaboración del Factor de Riesgo de Enfermedades No Transmisibles (NCD-RisC, por 
sus siglas en inglés Non-Communicable Diseases Risk Factor Collaboration) usando las referencias de 

crecimiento de la Organización Mundial de la Salud (OMS). (Modificado de (14)) 
 

La Organización Mundial de la Salud (OMS) ha calculado valores de referencia para 

determinar el estado de nutrición en la población de acuerdo con la edad y el sexo. Para sujetos 

de 5 a 19 años (de acuerdo con su edad y sexo), el sobrepeso se calcula con base a la mediana 

del IMC más 1 desviación estándar y la obesidad con base a la mediana del IMC más 2 

desviaciones estándar.  De esta forma, IMC debajo del percentil 5 se interpreta como peso debajo 

del normal, del 5-85 será catalogado como normal, del 85-95 como sobrepeso, igual o mayor a 

95 como obesidad y >99 como gravemente obeso. Siendo la obesidad infantil un problema de 

salud frecuente, las complicaciones de crecimiento en esta población también se hacen más 
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frecuentes, entre las que se encuentran la edad ósea avanzada, talla aumentada y menarquia 

precoz (10).   

  
Figura 3. Comparativo de la prevalencia nacional de sobrepeso y obesidad en población de 5 a 11 años, 

por sexo. (México, ENN 1999, Ensanut 2006, 2012 y 2018-19 (13)) 

 

1.3. Consecuencias de padecer sobrepeso u obesidad 

El exceso de tejido adiposo por mucho tiempo (desde la infancia) que se manifiesta como 
sobrepeso u obesidad, tiene consecuencias relevantes en la salud del sujeto, que pueden ser 

psicológicas, psicosociales, conductuales y médicas (complicaciones). Los efectos psicosociales 

se relacionan con la discriminación de los compañeros, burlas, aislamiento y bajo rendimiento 

académico (10). Por otro lado, dentro de las complicaciones metabólicas de la obesidad se 

encuentra la resistencia a la insulina debido al bloqueo de la cascada de señalización de la 

hormona (por fosforilación principalmente en Serinas y Treoninas de IRS-1) por el exceso de 

segundos mensajeros (Diacilglicerol). Este efecto evita la translocación del transportador de la 

glucosa (por ejemplo, Glut 4) a la membrana de la célula que la requiere para su metabolismo 

energético (15). De esta forma, la glucosa en sangre no penetra a la célula, permaneciendo en 

la circulación, estimulando la secreción de la hormona de manera constante. Así, los individuos 

obesos pueden secretar suficiente insulina para adaptarse a este estado de resistencia. Sin 

embargo, al existir este estímulo de manera crónica, se desarrolla el aumento en la carga sobre 

las células beta pancreáticas resultando en diabetes tipo 2 (DT2); el 80% de los pacientes con 

DT2 es obesa. Se estima que 44% de la carga de diabetes, 23% de la enfermedad coronaria 

sistémica y entre 7 y 41% de ciertos tipos de cáncer son atribuidos a la obesidad (16). Al respecto, 

comparando el sexo, los hombres con obesidad III tienen 18.1 veces y las mujeres 12.9 veces 
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mayor riesgo de tener DT2. Asimismo, los niños con obesidad presentan un riesgo cuatro veces 

mayor de ser diagnosticados con DT2 a la edad de 25 años (17).  

Las dislipidemias son comunes en sujetos con sobrepeso u obesidad y DT2 (Figura 4). 

Al respecto, se estima que cada cambio de unidad en el IMC se relaciona significativamente con 

un decremento de las lipoproteínas de alta densidad (HDL del inglés High Density Lipoproteins) 

de 1.1 mg/dl en hombres y de 0.7 mg/dl en mujeres. Además, la obesidad se relaciona con 

concentraciones aumentadas de lipoproteínas de muy baja densidad (VLDL, del inglés Very Low 

Density Lipoproteins), de baja densidad (LDL, del inglés Low Density Lipoproteins), triglicéridos 

y colesterol total. Respecto al sexo, la diferencia de la concentración sérica en triglicéridos de 

mujeres con IMC menor a 21 y aquellas con más de 30 es de 65 mg/dl. Por otra parte, en hombres 

el promedio es de 118 mg/dl. La adiposidad visceral se ha asociado a la resistencia a la insulina 

y diabetes, siendo la hiperinsulinemia y la fibrinólisis marcadores de la relación entre la grasa 

visceral, DT2 y riesgo de enfermedad cardiovascular (11).   

 

Figura 4. El papel de la disfunción del tejido adipose en la dislipidemia. A) Una dieta alta en grasas y 
colesterol resulta en la hipertrofia de los adipocitos. Adicionalmente, este fenotipo induce un cambio de 

macrófagos anti-inflamatorios (M2) a pro-inflamatorios (M1), elevación de citocinas inflamatorias y 
decremento de la adiponectina que en conjunto promueven la resistencia a la insulina. A su vez, 

derivado de la hipertrofia de los adipocitos y la resistencia a la insulina, la lipólisis aumenta liberando 
ácidos grasos libres (AGL). Los AGL inducen más inflamación a través de su unión con los receptores 
parecidos a Toll 4 (TLR4, por sus siglas en inglés Toll-Like Receptor), estableciendo un ciclo vicioso 

promotor de dislipidemia y deterioro metabólico. B) El excesivo consumo de lípidos junto con los AGL 
sistémicos se acumulan en forma de triglicéridos en el hígado, resultando eventualmente en 

hipertrigliceridemia. Concomitantemente, la incrementada actividad de la proteína transportadora de 
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ésteres de colesterol (CETP por sus siglas en inglés cholesterylester transfer protein) y de la lipasa 
hepática, disminuyen los niveles de HDL e incrementan los de las partículas LDL de baja densidad.  La 
acumulación de grasa hepática altera la secreción de las proteínas hepáticas (hepatocinas) que inducen 

resistencia a la insulina e incremento de AGL. (Modificado de (18)) 
 

Las células adiposas secretan adipocinas que participan en la fisiopatología de la 

obesidad y sus complicaciones. La adiponectina es una proteína plasmática relacionada 

estructuralmente con la familia de complemento 1q que circula en el suero como una gama de 

multímeros. Entre sus efectos metabólicos están el aumento de la sensibilidad a la insulina, la 

estimulación de la oxidación de ácidos grasos, la captación de glucosa en el músculo esquelético 

y supresión de la producción de glucosa en el hígado. Su relación con el sobrepeso u obesidad 

es que la concentración plasmática de esta adipocina disminuye al aumentar la masa grasa, 

promoviendo la resistencia a la insulina. Otras moléculas secretadas por el tejido adiposo son 

citocinas proinflamatorias y ejercen sus efectos mediante vías parácrinas y endócrinas. Muchos 

de estos factores se secretan por macrófagos que infiltran el tejido adiposo. Es el caso del factor 

de necrosis tumoral α (TNF-α, del inglés Tumor Necrosis Factor) relacionado con la DT2. Otras 

adipocinas son la interleucina-6 (IL-6), la proteína quimioatrayente de monocitos-1 (MCP-1, del 

inglés Monocyte Chemoattractant Protein 1), el inhibidor del activador del plasminógeno (PAI-1, 

del inglés Plasminogen Activator Inhibitor-1) y factores estimulantes de colonias (CSFs, del inglés 

Colony Stimulating Factors) (11).  

Inicialmente, la Organización Mundial de la Salud (OMS) definió el síndrome metabólico como 

la presencia de alguno de los siguientes factores: diabetes, la disfunción de la tolerancia a la 

glucosa, la glucosa elevada en ayuno o resistencia al insulina; aunado a por lo menos dos de los 

siguientes factores: la acumulación de grasa visceral, trigliceridemia, tensión arterial elevada o 

microalbuminuria (19). En 2001, el NCEP-Adult Treatment Panel III definió la clínica del síndrome 

metabólico con mínimo 3 criterios que incluyen glucemia alta en ayuno, triglicéridos altos, HDL 

baja, presión arterial alta o circunferencia de la cintura mayor a la recomendada. Posteriormente, 

la International Diabetes Federation (IDF) propuso el requisito de obesidad abdominal central 

más dos de los criterios anteriores; esta propuesta toma en cuenta la heterogeneidad corporal 

de diferentes grupos étnicos (20). En general, el concepto de síndrome metabólico se enfoca en 

la complejidad multifactorial de los problemas de salud; creando una herramienta de predicción 

ante la diabetes y la enfermedad cardiovascular (21). Sin embargo, no se ha dilucidado un 

mecanismo patofisiológico central para los factores de riesgo que constituyen el síndrome 

metabólico, así como tampoco se ha establecido una definición, umbral ni equivalencias entre 

poblaciones (21). La eliminación de glucosa, mediada por la insulina, varía enormemente entre 
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la población aparentemente sana y las personas con resistencia a la insulina debido a diferencias 

de adiposidad, adecuación y genéticas (19). La resistencia a la insulina aumenta el riesgo de 

desarrollar intolerancia a la glucosa, trigliceridemia, disminución de HDL, hipertensión y estados 

procoagulantes e inflamatorios, que a su vez incrementan el riesgo de enfermedad 

cardiovascular. De manera que las estimaciones de riesgo relativo que provee el diagnóstico de 

síndrome metabólico difiere de acuerdo con la definición usada y con el subgrupo poblacional al 

que se le aplicó dicha definición, dado que las definiciones no incluyen factores de riesgo 

importantes como sociodemográficos, historial médico y de comportamiento (21). Es importante 

mencionar que existen mejores herramientas clínicas para la predicción de riesgo absoluto de 

enfermedad cardiovascular y diabetes en poblaciones definidas y, que la reducción del riego 

debe ser dependiente de la subpoblación.    

La obesidad favorece diversas alteraciones, como son: 

a) Efectos cardiovasculares: La adiposidad visceral se ha relacionado con las 

complicaciones cardiovasculares ocasionadas por la inflamación, trombosis, 

hiperglucemia, dislipidemia aterogénica y adipocitocinas. La obesidad promueve 

alteración hemodinámica debido al incremento del volumen sanguíneo total, de la presión 

arterial sistémica y del gasto cardiaco que supone mayor carga de trabajo del corazón. 

Por ello, comparado con los sujetos sin obesidad, los individuos obesos presentan más 

frecuentemente dilatación e hipertrofia ventricular izquierda y agrandamiento auricular 

izquierdo. La obesidad es un factor de riesgo para desarrollar hipertensión, insuficiencia 

cardiaca, cardiopatía coronaria, arteriopatía periférica y fibrilación auricular. Existen 

también complicaciones pulmonares como son la hipoventilación alveolar, aumento del 

volumen sanguíneo pulmonar y efectos mecánicos sobre el sistema respiratorio (11). La 

prevalencia de prehipertensión/hipertensión en sujetos de 8 a 17 años es 

aproximadamente del 10% de acuerdo a NHANES (del inglés National Health and 

Nutrition Examination Survey) pero la prevalencia mundial exacta no se conoce. Se ha 

estimado que la trayectoria del aumento en la presión arterial mundial está atrasada 10 

años al incremento del IMC. En niños, la prehipertensión se relaciona a la hipertensión 

en adultos. También la prehipertensión en adolescentes obesos se relaciona al desarrollo 

de hipertensión 2 años después, siendo los niños con mayor frecuencia (68%) que las 

niñas (43%) (22).  

b) Efectos gastrointestinales: La complicación gastrointestinal observada de manera más 

frecuente con la resistencia a la insulina y la obesidad es la enfermedad de hígado graso 
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no alcohólica (NAFLD del inglés Nonalcoholic Fatty lIver Disease) 1 para adultos y 2 para 

niños. Esta complicación incluye desde la esteatosis hasta la esteatohepatitis no 

alcohólica, fibrosis avanzada y cirrosis. La prevalencia estimada de NAFLD en la 

obesidad es del 50% al 85%. Esta complicación en población pediátrica (NAFLD tipo 2), 

se ha observado en niños y adolescentes con sobrepeso con una prevalencia del 6% al 

23%, respectivamente, con predominio en hombres. Otras complicaciones 

gastrointestinales incluyen a la enfermedad por reflujo gastroesofágico, hernia hiatal y 

esófago de Barrett (11).  

c) Efectos ginecológicos y cáncer: Existen complicaciones ginecológicas y en sistema 

reproductivo asociadas a la obesidad tales como el síndrome de ovario poliquístico, 

caracterizado por disfunción ovulatoria e hiperandrogenemia. En hombres, la obesidad 

puede causar recuento y motilidad espermática reducida. Asimismo, también se ha 

documentado relación con la disfunción eréctil por mecanismos proinflamatorios y 

decremento de la concentración de testosterona.  También el cáncer y la obesidad se 

encuentran relacionados. La relación ha sido con carcinomas mamarios, endometrial, 

colorrectal, prostático y de células renales (11). 

 

1.4. Manejo del sobrepeso u obesidad 

La terapia para la pérdida de peso incluye fármacos e intervenciones conductuales con cambios 

del estilo de vida, dieta y ejercicio, así como la cirugía bariátrica para obesidad más grave (Figura 

5). Se estima que alrededor de un 20% de los individuos con sobrepeso pierden al menos 10% 

del corporal inicial seguido de su mantenimiento durante 1 año gracias a medidas dietéticas y 

ejercicio, siendo el apego a la dieta el factor que dicta la mayor pérdida de peso. Sin embargo, 

hay ciertas dietas que no han presentado apego de manera satisfactoria (Ornish, muy baja en 

grasa y Atkins, baja en carbohidratos). Para el manejo del paciente con sobrepeso u obesidad, 

se recomienda que se verifique la presión arterial, glucosa en ayuno y concentraciones de 

lipoproteínas a lo largo del tratamiento (11).  



Capítulo 1: Introducción 

 

 9 

 
Figura 5. Enfoques de tratamiento para el sobrepeso y obesidad. Diferentes enfoques basados en 

evidencia que consideran el antecedente personal de peso, índice de masa corporal (IMC), 
comorbilidades, intervenciones al estilo de vida, componentes dietarios, fármacos e intervenciones 

quirúrgicas. (Modificado de (23)) 
 

La obesidad podría contrarrestarse a través de diversas alternativas como: 

a) Ejercicio: El ejercicio tiene efectos positivos al aumentar la sensibilidad a la insulina por 

favorecer fibras musculares tipo 1 sobre las tipo 2 en sujetos con sobrepeso/obesidad 

(15).  Por ello, la recomendación de actividad física para perder y/o controlar peso es de 

60 minutos al día, los 7 días de la semana (11), actividad que además promueve el 

fortalecimiento de músculos y huesos según la OMS (24). El ejercicio también muestra 

beneficios al sistema cardiovascular en estos sujetos; la recomendación para prevenir 

enfermedad cardiaca es de 30 minutos diarios de actividad intensa o moderada la 

mayoría de los días de la semana, o al menos 150 minutos semanales. Asimismo, la 

pérdida de peso y el ejercicio son las medidas iniciales para corregir la dislipidemia 

asociada a obesidad (11). 

b) Fármacos: El tratamiento con fármacos ha mostrado resultados modestos a corto plazo, 

aunque se relaciona frecuentemente con efectos secundarios indeseables. La mayor 

parte de los tratamientos funcionan al suprimir el apetito centralmente. Existen agentes 



Capítulo 1: Introducción 

 

 10 

adrenérgicos (Fentermina y el Dietilpropión), inhibidores de la lipasa (Orlistat), inhibidores 

de la recaptación de noradrenalina/serotonina (Sibutramina) y agonistas del receptor del 

péptido de tipo 1 similar al glucagón (Liraglutida) que son utilizados en la terapia. De 

manera menos frecuente, también se usan antidepresivos (Bupropión), inhibidores 

selectivos de la recaptación de serotonina (Fluoxetina) y anticonvulsivos (Topiramato y 

Zonisamida) (11,23).  

c) Cirugía: Existen 3 tipos de cirugía bariátrica que han adquirido popularidad en los últimos 

50 años: restrictivas, malabsortivas y mixtas. Las restrictivas comprenden la gastroplastía 

horizontal, vertical con banda, vertical con anillo de silastic y banda gástrica ajustable. La 

pérdida del exceso de grasa, a través de la cirugía bariátrica restrictiva, es de alrededor 

del 50% a los 3 años (25).  Las intervenciones malabsortivas son la derivación 

yeyunoileal, biliopancreática, de extremidad larga y el cruce duodenal, de hecho, la 

derivación gástrica en Y de Roux es el método mixto más común en el mundo. El 

porcentaje de pérdida del exceso de peso a los 2 años es del 70% (26). El panel del 

National Coverage Advisory Committee concluyó en 2004 que la cirugía bariátrica es 

eficaz para la pérdida de peso y del control de comorbilidades en sujetos con IMC iguales 

o mayores a 35 kg/m2 (12). 

d) Atención integral en población infantil: En la población infantil se han encontrado efectos 

positivos en la pérdida de peso, pequeños y moderados, mediante las intervenciones en 

el estilo de vida. Los programas de pérdida de peso conductuales basados en la familia 

son los que tienen efectos más prolongados (11). Se trata de una población importante 

por el mayor riesgo de convertirse en adulto obeso, con DT2 e hipertenso, si el sobrepeso 

u obesidad se presenta a temprana edad (22,27,28). Se ha reportado que además de 

practicar ejercicio (que incluye la reducción del uso de pantallas), el tipo y horas de 

actividad física, otras intervenciones como la creación de centros de salud escolares, 

campañas de consumo de comida saludable y normas para el empaque de alimentos 

(etiquetado y porciones adecuadas), han sido benéficos para prevenir y tratar el 

sobrepeso y obesidad en escolares (11,29–31). 

1.5. La alimentación 

La dieta es de los factores ambientales más importantemente asociados a la obesidad (4). El 
sistema fisiológico que controla la ingestión de alimento y el gasto de energía se compone de 

señales aferentes como centros cerebrales integradores (el hipotálamo) que a corto y largo plazo 
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detectan el estado de energía, y señales eferentes (como la leptina, colecistocinina, hormonas 

tiroideas, etc.) que regulan la intensidad del hambre y la magnitud del gasto energético. Es de 

importancia recalcar que este sistema está sesgado hacia la prevención de la deficiencia de 

energía, de manera que previene la inanición. La principal señal aferente está dada por la leptina 

cuya concentración decreciente informa al cerebro disminuir el almacén de grasa lo que lleva a 

efectos compensadores sobre el apetito y el gasto energético. Las señales provenientes del tubo 

digestivo regulan el apetito a corto plazo, actúan sobre la sensación de estar lleno que contribuye 

a la decisión de dejar de comer (colecistocinina, péptido glucagón 1, PYY, polipéptido 

pancreático) o comer cuando se requiere (grelina) (11).  

1.6. El ambiente de la alimentación 

El componente ambiental en el metabolismo y las reservas de grasa se componen por la actividad 
física, cantidad y calidad de la dieta, escolaridad y nivel socioeconómico y percepción del sujeto 

mismo (32).  

a) Actividad física en niños: La OMS en el 2017 reportó que la inactividad física es uno de 

los principales factores de riesgo para padecer enfermedades cardiovasculares, cáncer y 

DT2. Este organismo, definió a la actividad física como cualquier movimiento corporal 

producido por los músculos esqueléticos, con el consiguiente consumo de energía, de tal 

manera que se diferencia del ejercicio ya que éste último implica una subcategoría de la 

actividad física que se planea, está estructurado, repetitivo y tiene un objetivo de beneficio 

del estado físico. Así, la OMS categoriza a los niños como activos cuando realizan al 

menos 60 minutos de actividad física moderada a vigorosa los 7 días de la semana. La 

actividad física moderada es en la que se presenta una aceleración de forma perceptible 

del ritmo cardiaco, como es el caminar a paso rápido, bailar, y la participación activa en 

juegos, deporte y paseos con animales domésticos. La actividad física intensa es la que 

provoca una respiración rápida y un aumento sustancial de la frecuencia cardiaca, 

ejemplos de estos son la natación rápida, los deportes y juegos competitivos. Es también 

posible usar los equivalentes metabólicos para expresar la intensidad de las actividades 

físicas, estos son la razón entre el metabolismo de una persona durante la realización de 

un trabajo y su metabolismo basal. Se define como el costo energético de estar 

tranquilamente sentado, equivale a un consumo de 1 kcal/kg/h. El consumo calórico es 

de 3 a 6 veces mayor cuando se realiza una actividad de intensidad moderada y de más 

de 6 veces mayor cuando se realiza una de intensidad vigorosa (24).  
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b) Dieta: La diversidad de la dieta de los escolares se caracteriza por ser pobre en los grupos 

de alimentos asociados con mejores niveles de salud y es rica en alimentos asociados a 

la obesidad o enfermedades crónicas. De acuerdo con la ENSANUT 2018-19, 85.7% de 

los escolares consumen regularmente bebidas azucaradas no lácteas, 64.6% botanas, 

dulces y postres y 52.9% cereales dulces.  En los resultados de la ENSANUT de medio 

camino 2016, el 50.4% de los encuestados respondieron no poseer la cantidad suficiente 

de dinero para comprar frutas y verduras, al 38.4% le faltaba conocimiento para preparar 

alimentos saludables y el 76.3% de la población no sabe cuántas calorías debería 

consumir al día (13,32).  

 

2. La microbiota intestinal 

Como se mencionó con anterioridad, entre las principales causas de la obesidad se han descrito 

factores genéticos, factores ambientales y fisiológicos, sin embargo, ninguno ha logrado dar 

explicación ni tratamiento eficiente o convincente. Distintos estudios de asociación entre macro 

y micronutrimentos o calorías totales y el IMC han reportado resultados inconsistentes, ya que 

los participantes obtienen resultados diferentes al mismo régimen dietario (33,34). De manera 

que distintos grupos se han enfocado en el estudio de la microbiota intestinal como posible causa, 

mediador y tratamiento del sobrepeso y obesidad. Las asociaciones microbianas de bacterias, 

eucariotas, virus y arqueas que residen dentro y sobre el cuerpo humano constituyen la 

microbiota, y el conjunto de genes que la codifica es el microbioma. 

En el humano se albergan por lo menos 1014 células microbianas (37,38). El número de 

bacterias varía conforme a la locación del tracto gastrointestinal, desde menos de 103 

bacterias/ml en estómago y duodeno, 104-107 bacterias/ml en yeyuno e íleon y hasta 1011-1012 

bacterias/ml en colon (Figura 6) (39). La microbiota intestinal se compone principalmente por 

bacterias anaerobias, son 6 los fila predominantes: Firmicutes, Bacteroidetes (estas dos los más 

frecuentes), Proteobacteria, Actinobacteria, Fusobacteria y Verrucomicrobia. En colon 

descendente, cerca del 90% de la microbiota la compone el filo Firmicutes, con representantes 

como Eubacterium, Clostridium, y Lactobacillus; así como el filo Bacteroidetes, representado por 

Bacteroides, Proteobacteria, Actinobacteria, Fusobacteria y Verrucomicrobia, estos últimos 4 en 

menos cantidad (40). 
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Figura 6. Biogeografía y factores que influyen en el microbioma intestinal. Los factores que determinan 
la composición y carga bacteriana por segmento del tracto gastrointestinal del microbioma incluyen la 
concentración de oxígeno, el pH, los péptidos antimicrobianos (PAMs), los ácidos biliares (ABs) y los 

ácidos grasos de cadena corta (AGCC). A la derecha se muestran los grupos taxonómicos principales de 
la microbiota del intestino grueso, sus aportaciones en Unidades Formadoras de Colonias (UFC) o 
Partículas Similares a Virus (VLP) por gramos de materia fecal, aportación de peso, porcentaje de 

materia fecal seca y de DNA. (Modificado de (35,36)) 

 

Las asociaciones microbianas de bacterias, eucariotas, virus y arqueas que residen 

dentro y sobre el cuerpo humano constituyen la microbiota, y el conjunto de genes que la codifica 

es el microbioma (Figura 6). Las comunidades bacterianas se parecen más entre sí cuando 

ocupan las mismas localizaciones corporales, inclusive en el mismo individuo, aunque es posible 

que en el mismo sitio corporal haya variabilidad interindividual. De las variaciones 

interindividuales que dependen de la dieta, se han usado distintas categorías, incluidas tres 

variantes de enterotipos con base en el género dominante o en la relación entre las abundancias: 

Bacteroides, Prevotella o Ruminococcus (41): la dieta alta en grasa animal promueve un 

enterotipo dominado por Bacteroides y la dieta rica en carbohidratos se asocia con un dominio 

de Prevotella (42). Asimismo, la microbiota es particular a la población en la que se describe, por 
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ejemplo, en la población japonesa se ha descrito una enzima única perteneciente a una bacteria 

marina que les ayuda a digerir el alga que prevalece en su particular dieta. Por otro lado, la dieta 

occidentalizada ha homogeneizado la comunidad microbiana de distintas poblaciones que la han 

aceptado, quizá haya especies que se estén perdiendo y que tengan un rol de importancia 

médica y ecológica. Así, es importante caracterizar la microbiota completa de diversas 

poblaciones geográfica y socioeconómicamente distintas para establecer la normalidad (41). 

2.1 La microbiota intestinal y la salud  

O´Hara en 2006 se refirió a la microbiota intestinal como el órgano olvidado que se involucra con 

la obtención y almacenamiento de energía, fermentación y absorción de carbohidratos no 

digeribles por el ser humano (43). Esta característica promueve la fuerza evolutiva hacia el 

desarrollo de simbiontes. La microbiota intestinal, también, interactúa con el sistema inmune al 

proveer señales para la maduración de las células inmunes y la tolerancia (41). Estas funciones 

son posibles dada una microbiota saludable, y es aquí donde se presenta el problema de 

determinar qué constituye esta entidad en la población. Se sabe que la microbiota es 

relativamente estable en una persona sana con el paso del tiempo, y el describir la estabilidad 

de la microbiota y la disbiosis (desbalance en la microbiota) en un individuo puede ser útil para 

la predicción de la enfermedad y el desarrollo de terapias (41). En este sentido, distintos estudios 

en ratones y en humanos, han mostrado que el cambio de una dieta baja en grasas y rica en 

polisacáridos vegetales a una con composición opuesta (occidentalizada) repercute en la 

composición de la microbiota en 24 horas (42,44). Estos cambios tempranos se encuentran, 

principalmente, a nivel de especie, géneros y familias, no en filos (45). En un estudio longitudinal 

se encontró que los cambios en el consumo de fibra se correlacionan con 15% de los cambios 

en la abundancia de la microbiota a las 24 horas (46). Este cambio, probablemente sea una 

reacción al flujo de nuevos nutrientes que ocasiona una disrupción transitoria de la microbiota 

basal ya que los este cambio es usualmente transitorio en la comunidad. La microbiota se 

desarrolla y cambia desde antes de nuestro nacimiento hasta la senectud. En el meconio se ha 

encontrado una diversidad bacteriana baja y ausencia de partículas virales y existe evidencia, 

aunque controvertida, de bacterias en líquido amniótico in utero en neonatos sanos (47–49). 

Posteriormente, aquellos nacidos por vía vaginal, poseen una comunidad microbiana que se 

asemeja a la del canal de parto, mientras que los que han nacido por cesárea, poseen microbiota 

característica de la piel (dominada por Staphylococcus y Propionibacterium). Esta diferencia 

parece influenciar a la respuesta inmune ya que se han descrito cuentas bacterianas reducidas 
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y mayor número de células secretoras de anticuerpos en heces de neonatos nacidos por cesárea 

(41), lo cual ha sido asociado con la aparición de desórdenes metabólicos e inmunológicos (50–

52).  

La respuesta gastrointestinal a la colonización es la producción de IgA, el desarrollo del 

tejido linfoide asociado a intestino (GALT del inglés Gut-associated Lymphoid Tissue), placas de 

Peyer y ganglios linfáticos mesentéricos (41). Las bacterias comensales son importantes en la 

supresión de la respuesta inflamatoria y la promoción de tolerancia inmunológica a través de los 

TLRs (del inglés Toll-like Receptors). La diversidad bacteriana del intestino infantil se desarrolla 

a partir de colonizadores aerotolerantes que posteriormente se reemplazan por anaerobios. Se 

estima que alrededor de los 11 meses de edad, los filotipos en los infantes son específicos y 

diferentes a los de su madre. Así, la diversidad filogenética incrementa con el tiempo y los 

cambios más pronunciados se asocian a eventos como el uso de antibióticos y la introducción 

de comida sólida. En ausencia de las señales microbianas apropiadas por la pérdida de 

diversidad, el sistema inmune no se desarrolla de manera normal; a falta de exposición ante 

productos microbianos en las primeras etapas de la vida resultan en un daño en el desarrollo del 

sistema inmune (53). Por ejemplo, se ha observado que la presencia de IL-10 inducida por la 

microbiota intestinal suprime la inflamación y la predisposición a las alergias (41). Asimismo, la 

microbiota de la piel promueve la presencia de células T reguladoras (Treg) y la cicatrización 

(54). Se ha documentado en ratones que la infección latente por Herpesvirus protege contra 

Listeria monocytogenes y Yersinia pestis al aumentar las concentraciones de INF-γ y TNF-α; 

también se ha estudiado la relación protectora de la infección por Helicobacter pylori y la 

respuesta Th1 y las enfermedades respiratorias (55,56). En este contexto, parece existir un 

vínculo entre la decreciente prevalencia de H. pylori por el uso de antibióticos y el aumento de 

desórdenes alérgicos en la población occidental. De esta forma, la máxima “un microbio: una 

enfermedad”, muy similar al dogma biológico (ya en desuso) de “un gen: una enzima” no es 

integral, ya que la disbiosis se asocia a distintas enfermedades tales como las autoinmunes, 

alérgicas, obesidad, enfermedad intestinal inflamatoria y DT2 (41,53).  

2.2. La microbiota intestinal asociada al sobrepeso y obesidad 

Se han descrito perturbaciones en el patrón que compone al microbioma intestinal en humanos 
con malnutrición (3,57). La combinación de la calidad y contenido de la dieta junto con el patrón 

de disbiosis intestinal activa distintas vías metabólicas, así como la producción de compuestos 

bioactivos que participan en el mantenimiento de patrones aberrantes (Figura 7) (58). Las 
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alteraciones en el consumo de carbohidratos, proteínas y grasas afectan la composición de la 

microbiota fomentando la prevalencia de bacterias patógenas o benéficas (59,60). En gemelos 

humanos se ha descrito una disminución en el filo Bacteroidetes y un incremento en los filos 

Actinobacteria y Firmicutes en aquellos obesos. La diversidad de la microbiota intestinal se 

correlaciona negativamente con el índice de masa corporal (61). Este cambio incrementa la 

capacidad de recolección de energía (mediante la transferencia de hidrógeno por Prevotellaceae 

y Archaea) a partir de la comida y produce un estado de inflamación de bajo nivel crónica (distinta 

a la inflamación clásica), que se puede trasplantar al sujeto sano delgado al trasplantar microbiota 

del obeso (41). La obesidad presenta un estado crónico de inflamación de bajo grado con la 

producción de citocinas inflamatorias como TNF-α, IL-1β y CCL2, un incremento de células 

cebadas, células T y macrófagos. Se ha observado en ratones obesos que el incremento en 

Bifidobacterium spp. ha sido relacionado con la reducción de la inflamación mediante el 

incremento de la producción del péptido-2 parecido al glucagón (GLP 2, por sus siglas en inglés) 

que, a su vez, reduce la permeabilidad intestinal y evita la translocación de lipopolisacárido. La 

importancia de la interacción entre la microbiota y el sistema inmune en contexto de la obesidad 

se demostró en ratones knockout para TLR5 que reconoce flagelina; esta población desarrolló 

características compatibles con síndrome metabólico en conjunto con diferencias significativas 

en la microbiota intestinal que parece promover la señalización de inflamación de bajo grado (41). 

 
Figura 7. Asociación entre la alteración de la microbiota y las consecuencias metabólicas que medían el 
desarrollo de la obesidad y el síndrome metabólico. FXR: receptor farnesoide X; GLP-1: péptido similar al 
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glucagón; LPS: lipopolisacárido; AGCC: ácidos grasos de cadena corta; TGR5: receptor 1 de ácidos 
biliares acoplado a proteína G. (Modificado de (62)) 

 

 Debido a que la microbiota es particular a cada población, es importante caracterizarla de 

manera completa a través de distintas áreas geográficas y socioeconómicas para establecer la 

normobiosis y, consecuentemente, la disbiosis (41). Más aún, la información respecto a la 

estructura, función y maduración de la microbiota intestinal durante la infancia es limitada (61,63). 

Es por esto que la infancia parece ser el mejor momento para la intervención oportuna para 

promover la salud y prevenir el fenotipo recolector e inflamatorio a través del tratamiento de la 

alteración de la microbiota intestinal (61).   

 

3. Disbiosis e infamación  

La disbiosis intestinal es un término amplio, definido por la pérdida del balance de la 

microbiota intestinal asociada a un resultado que perjudica la salud del hospedero y que implica  

la pérdida del aporte benéfico de los microorganismos paralelo a la expansión de los patobiontes 

(64). La disbiosis intestinal parece originarse a través de cambios en las abundancias relativas 

microbianas ocasionadas por cambios en la dieta, inflamación, inmunodeficiencias, infecciones 

y/o exposiciones a antibióticos o toxinas (65). Se ha propuesto que el ambiente inflamatorio 

conduce a perturbaciones en la microbiota intestinal que se caracteriza por la proliferación de 

ciertas especies que poseen la capacidad de aprovechar y beneficiarse de los metabolitos 

encontrados con mayor frecuencia en el intestino inflamado (65).   

Un ejemplo sobre disbiosis e inflamación bien caracterizado es el proceso infeccioso. La 

patogénesis es la capacidad de los microorganismos para causar enfermedades; esta empieza 

por la adherencia a la célula blanco, seguida por la colonización y crecimiento (66) (Figura 8). 

Durante estos procesos las bacterias patógenas pueden utilizar diversas estrategias para 

provocar virulencia y así producir y mantener la enfermedad, en este caso, la inflamación del 

ambiente intestinal. Este grupo de bacterias logra proliferar de forma abundante, ya que propicia 

un cambio en el microambiente que le provee de nutrientes y condiciones que la benefician en 

comparación con las bacterias comensales (66). A partir de la inducción de la inflamación se 

produce disbiosis. Aunque estos procesos han sido descritos a partir de modelos inflamatorios 

infecciosos en su gran mayoría, es importante recalcar que la obesidad resulta en un estado 
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crónico de inflamación de bajo grado que incluye el aumento de los niveles de citocinas y células 

inflamatorias (41).  

 

 

Figura 8. La inmunidad del hospedero y la microbiota residente del intestino, de manera cooperativa, 
controlan la eliminación de patógenos enterales. Paso 1: los patógenos evaden la resistencia a la 

colonización, mediada por microorganismos comensales, a través de la expresión de genes de virulencia 
que resultan en el aumento de la subpoblación virulenta. Paso 2: la subpoblación virulenta induce 

inflamación, que a su vez, lleva al apogeo de la subpoblación avirulenta en el lumen intestinal como 
consecuencia de la disrupción de la resistencia ante la colonización. Paso 3: los IgGs específicos al 

factor de virulencia marcan a la subpoblación virulenta. La subpoblación virulenta opsonizada con IgG es 
blanco de eliminación por los neutrófilos intraluminales. La eliminación de los patógenos virulentos 

resulta en la recuperación de la inflamación y la restauración de la resistencia a la colonización mediada 
por la microbiota. Paso 4: la población avirulenta remanente se elimina por competencia de la microbiota 

comensal y la resistencia a la colonización se restablece por completo. (Modificado de (66)) 

 

La descripción de los sucesos que ocurren durante una infección intestinal tiene una amplia 

similitud con los hallazgos reportados durante el sobrepeso y la obesidad. Como se puede 

apreciar en la imagen, la abundancia de los grupos comensales se altera durante la fase 

inflamatoria (paso 2), caracterizada por colonización patógena y el incremento en la proliferación 

de estos últimos. La abundancia de las bacterias colonizadoras patógenos es indirectamente 
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proporcional al de la microbiota comensal, de manera que se produce disbiosis. Finalmente, se 

produce el aumento de la respuesta inmune del hospedero (paso 3) e inicia el proceso 

inflamatorio que permanece constante durante las fases de recuperación (paso 4). Es importante 

recordar que en los individuos con sobrepeso y obesidad se ha detectado respuesta del sistema 

inmune que involucra la producción de TNF-a e IL-6 así como un estado proinflamatorio de bajo 

grado y estrés oxidativo (67).  

En el caso de la infección, el sistema inmune y la microbiota comensal (en fase de recuperación, 

paso 3 y 4) se encargarán de eliminar las especies virulentas y avirulentas reestableciendo la 

homeostasis o normobiosis. En el caso del proceso inflamatorio asociado al sobrepeso y la 

obesidad es posible que los patógenos no expresan de forma constante los factores de virulencia 

ya que su expresión representa un gran costo de adecuación para las bacterias, de manera que 

pueden mantener el ambiente inflamatorio con una expresión intermitente o no completa. 

 

4. Estrategias de patogenicidad  

Un parásito es un organismo que vive sobre o en un hospedero, cuando son dañinos se les llama 

patógenos (68). El resultado de la relación hospedero-parásito depende de la patogenicidad del 

parásito; o sea, de la capacidad del parásito para causar daño al hospedero y de la resistencia o 

susceptibilidad del mismo. La patogénesis, es la capacidad de los microorganismos para causar 

enfermedades; esta empieza por la adherencia seguida por la colonización y crecimiento, 

procesos durante los cuales pueden utilizar varias estrategias para provocar virulencia (68). Los 

factores de virulencia son los componentes microbianos para ocasionar daño al hospedero y la 

virulencia se utiliza para señalar el grado de patogenicidad del parásito y es una cualidad relativa 

que define la capacidad de un microorganismo para dañar al hospedero (69). La particularidad 

relativa de la virulencia viene a colación ya que puede ser atenuada o puede aumentar en un 

microorganismo, en función de la respuesta del hospedero, sugiriendo el potencial de todos los 

microorganismos a ser patógenos (Figura 9). Así mismo, la virulencia y los factores de virulencia, 

en el marco del daño y respuesta, se basa en principios que incluyen a la patogénesis como el 

resultado de una interacción entre el hospedero y el microbio, el resultado dañino en el hospedero 

derivado de esta interacción y el reflejo del daño ante los factores microbianos, la respuesta o 

ambas dado que fluctúa en función de la respuesta inmune y del tiempo (69).  
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Figura 9. Curva básica de la estructura daño-respuesta en la patogénesis microbiana. El resultado de la 
interacción entre el hospedero y los microbios depende de la extensión del daño o beneficio sostenido 
por el hospedero. La estructura de daño-respuesta propone que la curva básica es una parábola donde 

el daño al hospedero se maximiza en los extremos de la respuesta. (Modificado de (69)) 

 

El daño al hospedero en función del tiempo de patogénesis por el microbio resulta en 

comensalismo, colonización, persistencia y enfermedad, en el que los estados de comensalismo 

y colonización – propios de la adquisición y desarrollo de la microbiota- se vuelven indistinguibles 

mientras el daño al hospedero tiende al cero (69,70). En este contexto, los factores de virulencia 

se pueden definir como componentes microbianos que alteran la interacción entre hospedero-

microbio mediante el incremento del grado de daño relativo y el grado de la repuesta del 

hospedero y la duración.   

Los patógenos utilizan una amplia variedad de elementos de patogenicidad que confieren 

el potencial virulento para causar daño al hospedero y vencer a sus rivales comensales en el 

intestino; en estos se incluye la producción de toxinas y moléculas asociadas a adhesión e 

invasión, la habilidad de evadir y contraatacar las defensas del hospedero, la habilidad de crecer 

en el ambiente del hospedero, la habilidad de adquirir nutrientes del ambiente y la producción de 

factores que censan y modulan el ambiente como las variaciones de pH, osmolaridad, 

inflamación y dinámica poblacional (66). Es importante mencionar que los factores de virulencia 

no son caracterizados por una única categoría, sino que se sobreponen en la mayor parte de los 

casos (69). Adicionalmente, los factores de virulencia bacterianos se encuentran codificados en 

cromosomas, plásmidos, transposones y en DNA de bacteriófagos. A continuación, se muestran 

las funciones en las que se han caracterizado algunos factores de virulencia (Figura 10). 
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Invasión y Adhesión 

Las enzimas que son consideradas factores de virulencia, generalmente, son activadas 

para ocasionar daño a los tejidos del hospedero haciéndolo más permisivo ante la 

infección microbiana. Algunas enzimas que producen daño tisular incluyen a las 

proteasas, las neuraminidasas y fosfolipasas. Estas enzimas, como consecuencia del 

daño celular y la digestión de sustratos, promueven la disponibilidad de nutrientes que 

pueden ser asimilados por otros miembros de la comunidad microbiana. Así mismo, 

pueden alterar los receptores celulares del hospedero de manera que alteran los ligandos 

usuales (como los del complemento), ocasionando un cambio en la dinámica de invasión 

y resistencia de la comunidad microbiana y el hospedero (69,71).  

La adherencia puede efectuarse mediante interacciones proteína-proteína entre el 

patógeno y las células del hospedero (66). Las adhesinas son diversos componentes 

microbianos que habilitan esta unión y que incluyen proteínas, polisacáridos y 

componentes de la pared celular bacteriana. En ocasiones, esta interacción es selectiva 

a las células en zonas particulares, como es el caso de Neisseria gonorrhoeae que se 

adhiere al epitelio urogenital usando la proteína Opa que se une a la proteína humana 

CD66 (72). También, la proteína M en la superficie de Streptococcus pyogenes, junto con 

el ácido lipoteicoico, promueve la unión al receptor de la mucosa respiratoria y la unión 

de Entoamoebae histolytica con las células del colon esta mediada por Gal/GalNAc lectina 

(69).  

Algunas moléculas de adhesión no se encuentran unidas covalentemente a la 

bacteria como es el caso de los polisacáridos que forman el glucocálix y las capas 

viscosas (que no se encuentran directamente unidas a las células) y que sirven para 

adherirse a las células del hospedero y a otras bacterias. Las moléculas adhesivas de 

matriz reconocedoras de componentes de superficie microbianas (MSCRAMM, por sus 

siglas en inglés: Microbial Surface-Component-Recognizing Adhesive Matrix Molecules) 

son una familia diversa de proteínas que median la adhesión a las superficies del 

hospedero (69). Bacterias como Staphylococcus aureus, Enterococcus faecalis y Candida 

albicans usan complejos sistemas de adhesión que incluyen el uso de polisacáridos, 

glicoproteínas de adhesión de superficie (ALS), proteínas de superficie específicas de 

hifas y proteínas parecidas a integrinas (73–75).  
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Las fimbrias y los pili también interactúan en el proceso de anclaje para diversas 

bacterias, como por ejemplo Aeromonas spp. (69). Las enterobacterias (Escherichia, 

Klebsiella, Salmonella, Shigella) usan fimbrias de tipo I, de unión a manosa, que miden 

0.21µm de longitud y 7nm de ancho (76). Tanto los pili como las fimbrias se unen a 

glicoproteínas. Algunas cepas de E.coli poseen estructuras fímbricas denominadas 

antígenos del factor de colonización (CFA) para la fijación específica a la mucosa de 

intestino delgado (76).   

Formación de biofilms 

 Los biofilms son agregados densos de microorganismos embebidos en una matriz de 
exopolisacáridos. Los microbios en biofilms manifiestan diferentes expresiones genéticas 

comparado con los microorganismos suspendidos en soluciones, lo que se traduce en 

diferencias en las propiedades y capacidades biosintéticas de la superficie de la célula. 

La formación de biofilms se encuentra relacionada con otros procesos como el quorum 

sensing, la señalización y adhesión (69).   

Motilidad 

 La motilidad es manifestada por alrededor del 80% de las bacterias y es clave para la 

adaptación de los microorganismos a los nuevos ambientes (77). Las bacterias se pueden 

mover en su ambiente usando flagelos o de manera intracelular a través de la actina del 

hospedero (78). Los flagelos también se encuentran involucrados en otras funciones de 

acoplamiento, formación de biofilms, colonización de tejidos y exportación de sustancias 

asociadas con virulencia (77). Los flagelos inducen frecuentemente respuestas inmunes 

robustas que en ocasiones contribuyen a la capacidad de virulencia facilitando la 

capacidad de invasión, como es el caso de Legionella pneumophila y Yersinia 

enterocolica.  La habilidad de movimiento es dependiente de múltiples genes bajo un 

complejo control regulatorio, de manera que las mutaciones en estos sitios 

frecuentemente resultan en atenuación de la virulencia (69). 
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Figura 10. Mecanismos de expansión de patobiontes en el intestino derivados de la inflamación. 

1) Expresión de reductasas de nitrato (NO3-) o sulfato (SO4-2) para efectuar respiración 
anaeróbica a través de las especies reactivas de oxígeno y nitrato producidas durante la 

inflamación (SPI-1: Isla de Patogenicidad de Salmonela 1); 2) genes que regulan la flexibilidad 
respiratoria (oxidasas) y así permiten el crecimiento de Enterobacteriaceae mientras se inhibe el 

crecimiento de anaerobios estrictos durante el incremento de los niveles de oxígeno en el 
intestino inflamado. Reguladores: FNR (que activa T3SS), ArcA/B, NarX/L, NarP/Q; 3) expresión 
de etanolamin-amonio liasa (eut operon) permitiendo el uso de etanolamina, derivada de células 

epiteliales dañadas, como fuente de carbono y nitrógeno (Firmicutes, Actinobacteria y 
Proteobacteria); 4) expresión de sialidasa resultando en la liberación del ácido siálico de la 

mucina (glicoproteína) 2 (MUC2), aumentada en la inflamación, para biosíntesis de la cápsula 
bacteriana, lipooligosacáridos (Bacteroides vulgatus and Enterobacteriaceae) y adhesión (LEE 

activado  mediante el sistema FusKR) (Mucispirillum, Akkermansia); 5) la expresión de 
sideróforos (enterobactina, salmochelina, yersinobactina) que secuestran Fe (operones) y 

ZnuABC (transportador de zinc) para el zinc y el manganeso (Salmonella, Campylobacter), PMN: 
polimorfonucleares; 6) expresión de genes que codifican defensinas como colicina Ib en 

Enterobacteriaceae, afectando la síntesis de la pared celular de otras bacterias. Enterococcus 
faecalis produce bacteriocinas a través de pPD1 plasmídico. (Modificado de (65)) 

Respiración anaeróbica 

La respuesta inflamatoria del hospedero confiere electrones aceptores respiratorios que 

favorecen el crecimiento bacteriano por respiración anaerobia, como nitrato y sulfuro, así 

como la flexibilidad respiratoria (Figura 10) (65).  

Ante las condiciones inflamatorias, los niveles de oxígeno luminal se elevan; 

mayoritariamente por el aumento del flujo sanguíneo y de hemoglobina (65). Esto produce 
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un ambiente inhóspito para las bacterias anaerobias comensales del intestino. La 

señalización de citocinas proinflamatorias del hospedero lleva a la activación de enzimas 

(Nox-1 y Duox2) generadoras de especies reactivas de oxígeno (ROS) en el epitelio 

intestinal. De manera concomitante, los neutrófilos transmigran al lumen para generar 

más ROS vía fagocítica NADPH oxidasa (65). Dadas las ROS que la respuesta 

inflamatoria induce, se promueve la producción de aceptores de electrones respiratorios 

que favorecen el crecimiento de bacterias anaeróbicas (65). Los niveles de nitrato en el 

intestino inflamado aumentan y forman peroxinitrato (ONOO-), un antimicrobiano potente 

que se convierte en nitrato (NO3-). El ambiente del tejido rico en nitrato confiere una 

ventaja de crecimiento para las Enterobacterias a través de la respiración con nitrato (65). 

Un ejemplo de esto último es la infección por Salmonella entérica que promueve la 

generación de nitratos en el intestino inflamado. Además, la respiración de los neutrófilos 

lleva a la oxidación de tiosulfato de tetrationato (S4O6 2-), que también usa Salmonella 

como aceptor de electrones promoviendo su crecimiento (65). 

Más aún, las ROS y las especies reactivas de nitrógeno pueden oxidar sulfidas orgánicas 

(metionina, trimetilamina) para formar S-óxidos y N-óxidos, que también se pueden usar 

como aceptores de electrones para la respiración anaeróbica (65). E.coli puede recurrir a 

la respiración anaeróbica usando nitrato, nitrito, TMAO (N-óxido de trimetilamina), DMSO 

(dimetil sulfóxido) y fumarato como aceptores de electrones (65). 

Respiración aeróbica 

La colonización exitosa de las Enterobacterias se atribuye a su flexibilidad respiratoria 

(65). El aumento del flujo sanguíneo y de hemoglobina en el ambiente luminal del intestino 

inflamado parece resultar un microambiente aeróbico que favorece el crecimiento de 

anaerobios facultativos como las enterobacterias e inhibe el crecimiento de anaerobios 

obligados como especies de las clases Bacteroidia y Clostridia ((65). E.coli expresa 

oxidasas terminales reguladas a nivel transcripcional por reguladores que sensan los 

niveles de O2 y NO3- (FNR, ArcA/B, NarX/L, NarP/Q) (65). La respiración oxidativa, 

aeróbica, es termodinámicamente más favorable que la fermentativa, anaeróbica (65). 

Cuando la producción de butirato por Clostridia se agota por tratamiento con 

estreptomicina, la oxigenación epitelial se eleva llevando a la expansión de Salmonella 

vía crecimiento aeróbico (65). Un umbral bajo de oxígeno en el tejido intestinal puede ser 

clave para la colonización estable de las Enterobacterias (Figura 10) (65). 



Capítulo 1: Introducción 

 

 25 

Cambios nutricionales 

Algunas propuestas sobre los mecanismos que confieren ventaja proliferativa en 

ambientes inflamatorios son los cambios en la nutrición de las bacterias, como es la 

habilidad por el uso de etanolamina y tetrationato (Figura 10) (79,80).  

En el intestino inflamado, el daño colateral del epitelio de la mucosa debido a la 

respuesta inflamatoria y el incrementado recambio de las células epiteliales, promueven 

la elevación de fosfolípidos (fosfatidilcolina y fosfatidiletanolamina) derivados de la 

membrana celular epitelial (65). La etanolamina es una fuente de carbón y nitrógeno de 

Firmicutes, Actinobacterias y Proteobacterias, así como de especies patógenas como 

Salmonella y Pseudomonas (65). Su metabolismo incluye la producción de amonio y 

acetaldehído por una liasa dependiente de vitamina B12 (65). El amonio se usa como un 

suplemento celular de nitrógeno reducido y el acetaldehído se convierte en acetil-CoA, 

que, a su vez, es utilizado en numerosas vías metabólicas (ciclo del ácido tricarboxílico, 

ciclo del glioxilato, biosíntesis lipídica) (65). 

Utilización de mucinas 

La capa mucosa es la primera línea de defensa del hospedero. La colonización de las 

bacterias comensales se limita a la capa externa de la mucosa (65). La mucina secretora 

glicoprotéica (MUC2) y las mucinas unidas a la membrana epitelial bioactivas (MUC1, 

MUC3 y MUC17) son producidas por las células caliciformes del intestino y evitan la 

adhesión y permeabilidad bacteriana (Figura 10) (65). 

Algunos azúcares derivados de mucinas (N-acetil-D-galactosamina, N-acetil-D-

glucosamina, ácido siálico, L-fructosa y D-galactosa) pueden ser usados como nutrientes 

bacterianos (65). La producción incrementada y la secreción de mucinas es un sello de 

calidad de la inflamación causada por infección entérica (65). La expresión de MUC2 está 

regulada por el factor de transcripción NF-kB (65).  

El ácido siálico es utilizado por bacterias que carecen de vías biosintéticas de novo 

y lo incorporan a la cápsula bacteriana y a lipooligosacáridos (65). Los niveles elevados 

de ácido siálico contribuyen a la expansión de S.typhimurium y C. difficile (65).  

Las bacterias degradadoras de mucina (Mucispirillum schaedleri, 

Akkermansiamusiniphila y B. acidifaciens) proliferan durante la inflamación intestinal y 

median la liberación de azúcares menos complejos provenientes de mucinas (65). La 
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acumulación de estos azúcares promueve la depleción de especies del filo Bacteroidetes 

y la clase Clostridia; así como confiere ventajas de crecimiento para Enterobacterias y 

patógenos como S. typhimurium y C. difficile (65). 

Adquisición de metales 

El hierro es un nutriente vital para las células hospederas y patógenas (65).  La 

disponibilidad del hierro se encuentra limitada en los humanos mediante proteínas de 

unión de hierro como transferrina, lactoferrina y ferritina. En los vertebrados se secuestra 

intracelularmente mediante ferritina o por un hemo (como cofactor de la hemoglobina o 

mioglobina) (65). El hierro es insoluble en el pH extracelular neutral, de manera que el 

hierro libre es limitado a una baja concentración (10-24M) (65). Existen distintos 

mecanismos mediante los cuales las bacterias adquieren hierro de los tejidos humanos; 

algunas bacterias producen y liberan moléculas quelantes de hierro (sideróforos), con alta 

afinidad por Fe3+ (65). También existen proteínas receptoras en la superficie de las 

bacterias que se unen a transferrina, lactoferrina, ferritina, hemoglobina, transportadores 

de hierro ferroso y a complejos de grupos hemo o haptoglobinas (69). Las enterobacterias 

están equipadas por sideróforos tipo catecolato e hidroxamato (Figura 10) (65). 

 En el intestino inflamado, proteínas antimicrobianas limitan la disponibilidad de 

hierro (65). La lipocalina-2 se produce en las células epiteliales de la mucosa y en los 

neutrófilos infiltrantes (65). Por otro lado, se ha demostrado que la enterobactina, un 

sideróforo catecolato liberado por E. coli, inhibe la actividad de la enzima mieloperoxidasa 

bacteriocida del neutrófilo (65). Así mismo, se ha encontrado sobreexpresión de genes 

que codifican sideróforos para adquisición de hierro (yersiniabactina, operón chu) en 

bacterias más virulentas (65). La expresión de sideróforos esta transcripcionalmente 

regulada por el nivel de hierro en las células bacterianas y por represores moleculares 

como Fur (ferric uptake regulation).  

 El zinc es un elemento esencial para el crecimiento, sin embargo, es de 

importancia recalcar que poco zinc no promueve crecimiento y en exceso resulta tóxico 

(65). La calprotectina es un heterodímero compuesto por S100A8 y S100A, y es una 

proteína antimicrobiana quelante de zinc o manganeso y se regula mediante IL-17 e IL-

22 en respuesta a la infección (65). De manera que la calprotectina es un marcador de 

inflamación (65). Los neutrófilos muertos liberan grandes cantidades de calprotectina (65). 

Salmonella supera la acción de la calprotectina mediante la expresión del transportador 
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de alta afinidad al zinc (ZnuABC), de una manera muy similar a la que ejecuta 

Campylobacter jejuni (65). 

Sistemas de dos componentes y quorum sensing  

Los microorganismos censan el ambiente y responden a los estímulos mediante la 

iniciación de señalización. El quorum sensing es el mecanismo de comunicación célula-

célula por el que las bacterias sensan la densidad poblacional a través de la producción 

de moléculas. La regulación tiene tres fases, producción de moléculas de señalización, la 

acumulación de las moléculas de señalización como función de la densidad bacteriana y 

la respuesta por las bacterias una vez que el umbral de concentración se alcanza. Las 

respuestas de las bacterias al quorum sensing tienen cambios regulatorios globales en la 

fisiología microbiana y afecta la virulencia a través de la regulación de la formación del 

biofilm, producción de toxinas, regulación de la apoptosis (69).  

Las bacterias tienen distintos sistemas de dos componentes con el que señalizan a través 

de la transferencia de grupos fosforil de una estructura de fosfohistidina en el componente 

cinasa del sensor a un aspartato en el regulador de respuesta. Distintos sistemas de dos 

componentes se han asociado a la virulencia como la regulación de la expresión del 

filamento de hemaglutinina, fimbrias, toxinas y las proteínas del sistema se secreción tipo 

tres de Bordetella pertussis (81).  

Sistemas de inducción de inflamación y transferencia horizontal de genes 

Los sistemas de secreción bacteriano exportan proteínas efectoras que son esenciales 

para la virulencia. Existen por lo menos cuatro tipos de sistemas de secreción, tipo I-IV. 

El sistema de secreción tipo I es un sistema mediado por proteínas que se usa en el 

transporte de ciertas toxinas y flujo de drogas. El sistema tipo II, conocido como sistema 

de secreción general, es ampliamente distribuido en las bacterias y es responsable por el 

transporte de toxinas y enzimas. Este sistema de secreción se compone de múltiples 

subunidades proteicas que se ensamblan en el espacio peri plasmático y funciona como 

transportador de proteínas al espacio extracelular (69,82,83). Distintas bacterias Gram 

negativas usan sistemas de secreción tipo III, que consiste en una estructura tipo jeringa 

para inyectar proteínas efectoras directamente a la célula hospedera. Salmonella usa dos 

sistemas de secreción tipo III (T3SSs) y algunos efectores codificados dentro de las islas 

de patogenicidad 1 y 2 (SPI-1 y SPI-2) para inducir inflamación en el hospedero (84). 
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Estos mismos sistemas de secreción, T3SS, son usados por Escherichia coli 

enterohemorrágica junto con otros efectores codificados en el locus de borramiento 

enterocítico (LEE) para adherirse y ocasionar lesiones de borramiento y adherencia (84). 

Especies de Enterococcus usan señales autoinductoras (AI-2) como señal para inducir 

expresión de genes de virulencia e iniciar la formación de biofilm para diseminarse (84). 

El sistema de secreción tipo IV constituye otro sistema de transporte de proteínas 

relacionado evolutivamente al sistema de conjugación bacteriana (85).  

La transferencia horizontal de genes mediante el cual se adquieren factores de 

virulencia y se incrementa la adecuación biológica, se facilita en ambientes disbióticos 

(65). Los genomas de las Enterobacterias, en general, contienen una gran proporción de 

DNA adquirido horizontalmente (+/- 20% en E.coli) (65).  Es entonces posible que la 

inflamación inducida por disbiosis promueva la transferencia horizontal de genes dadas 

las altas densidades de bacterias patógenas y la creación de patobiontes (65,68).  

Producción de antimicrobianos impulsada por inflamación 

Los antimicrobianos producidos por bacterias se conocen como bacteriocinas; los 

antimicrobianos producidos específicamente por Enterobacterias se han nombrado 

colicina. Estos antimicrobianos eliminan a bacterias filogenéticamente cercanas mediante 

la formación de un poro en la membrana, actividad de nucleasa o mediante la disrupción 

sintética de la pared celular (65). Un ejemplo de esto es la producción de colicina Ib (Collb) 

por el género Salmonella que le confiere ventaja de crecimiento sobre E.coli (65). 

El ambiente inflamatorio crea condiciones únicas que potencian el efecto de las colicinas, 

como es la respuesta SOS por daño al DNA por estrés oxidativo (65). 

El uso de bacteriocinas, péptidos sintetizados activos contra otras bacterias, se encuentra 

particularmente aumentado en los Firmicutes, uno de los Filos más aumentado en el 

fenotipo con sobrepeso y obesidad (84).  

Exotoxinas 

Las toxinas son reconocidas como factores de virulencia por interferir en la homeostasis 
celular del hospedero. Las toxinas de Bacillus anthracis, factor de edema y letal, son 

enzimas que inactivan las ciclasas de adenilato dependientes de calmodulina y calcio y 

la proteína cinasa activada por mitógeno, respectivamente, interfiriendo en las funciones 

de los macrófagos (86). Las exotoxinas, en general, son necesarias para causar 



Capítulo 1: Introducción 

 

 29 

enfermedad sin embargo, no son requeridas para la viabilidad de la célula microbiana. 

Los genes que codifican estas toxinas se encuentran en fagos, plásmidos o islas de 

patogenicidad, cuya remoción abroga la capacidad de virulencia.  

Las toxinas de Clostridium diphteriae y C. tetani han sido desnaturalizadas para producir 

toxoides que inducen respuestas inmunes de protección al neutralizar las toxinas y 

prevenir la enfermedad (69).   

Modulinas 

Las modulinas engloban un grupo de compuestos microbianos que dañan al hospedero 

a través de la inducción de respuestas inflamatorias. Estos compuestos suelen ser 

componentes de las paredes celulares de las bacterias. Los lipopolisacáridos (LPS, por 

sus siglas en inglés) ocasionan daño al hospedero a través de su interacción con los 

receptores Toll-like (TLR) dando pie a la cascada inflamatoria (69). Los LPS son 

complejos moleculares de lípidos y polisacáridos con funciones de endotoxinas (87). 

Estos complejos moleculares se dividen en tres regiones: las cadenas O-específicas 

(residuos de oligosacáridos repetidos), el centro de polisacáridos, y el lípido A 

(usualmente disacárido de glucosamina con ácidos grasos de cadena larga y fosfato) 

(Figura 11). El polisacárido es la porción de diversidad antigénica y el lípido A es el que 

confiere toxicidad, incluida  (87).  

 

Figura 11. Estructura básica de un lipopolisacárido (endotoxina) de una bacteria Gram-negativa. 
(Modificado de (87)) 

 

Adicionalmente, hay toxinas y adhesinas que también generan respuestas de citocinas 

generando daño al hospedero que también se consideran modulinas (88).   
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Cápsulas 

Muchas bacterias patógenas, como Streptococcus pneumoniae, Neisseria meningiitidis y 

Haemophilus influenzae, poseen cápsulas de polisacáridos. La función principal de la 

cápsula es proteger al microorganismo ante los mecanismos inmunes del hospedero ya 

que suelen ser levemente inmunogénicas y antifagocíticas, así como también puede tener 

función de adhesinas (69). A parte de las cápsulas de polisacáridos también existen 

cápsulas de aminoácidos reticulados.    

Pigmentos 

La producción de pigmentos, especialmente los pigmentos similares a la melanina, han 
sido asociados con la virulencia de distintos microbios. La melanina protege a los 

organismos ante distintos mecanismos de defensa del hospedero como el flujo de 

radicales libres, las defensinas y la fagocitosis. Otros pigmentos asociados a la virulencia 

incluyen la pyocyanina y el pigmento malarial (89,90). 

Evasión del complemento 

El sistema de complemento es central para el sistema inmune innato y para defender al 

hospedero de los microorganismos. Las proteínas del complemento median la 

opsonización, promueven la fagocitosis y la producción de mediadores inflamatorios. 

Algunos microorganismos expresan determinantes como la resistencia en suero de las 

bacterias Gram-negativas, la inhibición de la opsonofagocitosis y la quimiotaxis 

leucocitaria, que les permiten evadir los efectos deletéreos de la activación del 

complemento en el hospedero (69). Uno de los mecanismos más importantes de la 

resistencia en suero involucra la habilidad de las cadenas de O-polisacáridos (LOS), de 

los lipopolisacáridos de las bacterias Gram negativas, para unirse con los componentes 

del complemento evitando la unión con la membrana e inhibiendo la lisis celular mediada 

por el complemento (69,91). Algunos ejemplos de componentes bacterianos que afectan 

la activación y regulación del complemento incluyen los residuos de ácido siálico que 

promueven la activación del factor H que inactiva a C3b, la proteína C de superficie (PspC) 

que se une al factor H, la proteína de superficie A (PspA) que inhibe la activación de la 

vía alternativa del complemento, y  la proteína M que se une a C4 bp -un factor que 

acelera la degradación del factor (69,92,93). Como una estrategia de virulencia, la 

inhibición del complemento altera la interacción hospedero-microbio de manera que el 



Capítulo 1: Introducción 

 

 31 

potencial de daño por la respuesta inflamatoria del hospedero se reduce dando lugar a la 

invasión y resistencia de los microbios. 

Sobrevivencia intracelular 

Algunos microorganismos patogénicos tienen la capacidad de sobrevivir dentro de células 

fagocíticas, inclusive hay bacterias que son patógenos intracelulares obligados. Los 

mecanismos para sobrevivir intracelularmente funcionan evitando los mecanismos de 

formación, maduración y acidificación de los fagosomas (69).    

Mecanismos pro-apoptóticos 

Los efectos de los mecanismos pro-apoptóticos en la interacción hospedero-microbio es 
compleja y no se ha dilucidado por completo. La apoptosis de neutrófilos mediada por 

exotoxinas se ha asociado con la persistencia de infección por Pseudomonas para evadir 

la acción de los neutrófilos. La inhibición microbiana de la apoptosis tiene el potencial de 

aumentar la virulencia a través de la regulación de la respuesta inflamatoria (69). Los 

efectos pro-apotóticos han sido demostrados en toxinas como la alfa de S. aureus, la 

listrolisina O de L. monocytogenes, la hemolisina alfa de E.coli, la toxina de la difteria, la 

exotoxina A de P.aeruginosa, las toxina parecida a shiga, las exotoxinas de B. pertussis 

y H.pylori y las proteínas producidas por los sistemas de secreción tipo 3 (69).    

En el contexto de la inflamación de bajo grado, característica de la obesidad, los grupos 

patogénicos podrían estar perpetuando las características microambientales de su nicho sin ser 

eliminados por mantener un umbral de daño que no promueve eficazmente la respuesta inmune.  

Antecedentes 

Se ha demostrado que la obesidad está asociada a la disbiosis de la microbiota intestinal, a la 

dieta y a la inflamación. A través del estudio de Estrada VBI, Burguete AI. et al. publicado en la 

revista de Nutrición Hospitalaria (2015) se demostró que la dieta alta en grasas y carbohidratos 

se asocia significativamente con una abundancia relativa mayor de Firmicutes y una menor de 

Bacteroidetes, y esto en conjunto aumenta el riesgo relativo de desarrollar obesidad (94). 

También, se ha descrito por Lagunas MA, Burguete AI. et al. que existe una asociación entre el 

aumento de citocinas inflamatorias  (TNF-α) en niños obesos y la elevada abundancia relativa de 

Firmicutes publicado en la revista de Salud Pública de México (2018) (95).  
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Por otro lado, existen múltiples estudios que analizan y comprueban la existencia de factores de 

patogenicidad asociados a la inflamación. Ejemplos de ello son el del Dr. Winter SE. et al. 

publicado en la revista Nature (2010) y el del Dr. Stecher B. et al. publicado en la revista Proc 

Natl Acad Sci (2012). La combinación de la calidad y contenido de la dieta junto con el patrón de 

disbiosis en el microbioma intestinal resulta en la activación metabólica de distintas vías y la 

producción de compuestos bioactivos que juegan un papel importante en el mantenimiento de 

estos patrones aberrantes (96–98). El equipo de Guojun Wu, 2016, demostró que existe 

asociación entre las características del cuerpo genético bacteriano y la dieta mediante un estudio 

longitudinal del resistoma a través de su estudio publicado en la revista Nature (2016) (60).  

De manera interesante, la diversidad, abundancia y cantidad de genes asociados a virulencia 

puede ser parte de una batería de marcadores relacionados con el grado de disbiosis, 

inflamación, acumulación de macronutrientes, obesidad y síndrome metabólico. Por ende, en 

este trabajo se buscaron las diferencias en los patrones de la dieta, las diferencias taxonómicas 

y funcionales en el microbioma, y las diferencias en la diversidad de los factores de virulencia y 

su asociación con el índice de masa corporal, los parámetros antropométricos y metabólicos. 

 

Justificación 

El sobrepeso y la obesidad son de los principales problemas de salud pública a nivel mundial. 

Se ha demostrado que la microbiota intestinal juega un papel en el control del peso corporal, la 

homeostasis de energía y de la inflamación. Así mismo, también se ha demostrado que la dieta 

moldea la composición de los microorganismos intestinales y que existe una asociación entre la 

patogenicidad de las bacterias y la inflamación. De manera que este trabajo pretende evaluar la 

prevalencia de los factores de virulencia en la microbiota intestinal y su asociación con el 

sobrepeso/obesidad, así como con el perfil dietario. Esta tesis aportará evidencia científica para 

el desarrollo de potenciales métodos para su posible utilización como objetivo de terapia y 

restablecer la homeostasis de la microbiota intestinal, así como para generar información que 

apoye a los tomadores de decisiones en la generación de políticas públicas en contra de la 

obesidad infantil.  
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Pregunta de Investigación 

¿La prevalencia de los factores de virulencia en la microbiota intestinal se asocian al grado de 

adiposidad y perfil de dieta? 

 

Hipótesis 

La prevalencia de los factores de virulencia presentes en la microbiota intestinal están asociados 

al tipo de dieta y grado de adiposidad. 

 

Objetivos  

Objetivo General  

Evaluar si la prevalencia y abundancia de los factores de virulencia presentes en la microbiota 
intestinal se asocian al tipo de dieta y grado de adiposidad. 

Objetivos Particulares  

1. Determinar el grado de adiposidad en la población de estudio. 

2. Determinar los perfiles de dieta en la población de estudio. 

3. Caracterizar la diversidad taxonómica y capacidad funcional de la microbiota intestinal en 

la población de estudio.  

4. Identificar elementos genéticos de patogenicidad presentes (factores de virulencia) en la 

microbiota intestinal. 

5. Evaluar la asociación de los factores de virulencia con perfil de dieta y grado de 

adiposidad. 
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Capítulo 2: Metodología General 

Estudio 

Tipo de estudio: transversal  

Población: Población infantil escolar (de 6 a 12 años de edad).  

Tamaño de muestra: El tamaño de la muestra se definió a partir de la prevalencia de sobrepeso 

y obesidad en escolares de 5 a 11 años de edad (33.2%) según ENSANUT 2018-2019 (13) 

usando la siguiente fórmula: 

𝑁 =
Zα!𝑝(1 − 𝑝)

𝐼!
 

Donde Zα2 (Zα= 0.05) es igual a 1.96 e I2 es igual a 0.035. Sustituyendo en la fórmula para 

sobrepeso/obesidad: 

𝑁 =
(1.96)!0.332(1 − 0.332)

0.035!
 

De tal manera que se necesitan 46 niños para evaluar la presencia de sobrepeso/obesidad.  

El ajuste por pérdidas para sobrepeso/obesidad (R=15%) se realizó con la fórmula: 

 𝑁𝑎 =N [1/(1-R)] 

Siendo Na el número ajustado por pérdidas, N el número calculado (46 sujetos para evaluar la 

presencia de sobrepeso/obesidad), el número de sujetos propuesto a evaluar es de hasta 54 

niños.  

Criterios de selección 

Criterios de inclusión:  

• Los padres del menor aceptaron la participación de su hijo en el estudio y firmaron el 

consentimiento informado. 

• El menor asintió participar en el estudio.  

• Niños de entre 6 y 12 años de edad residentes de la Ciudad de México. 

Criterios de exclusión:   

- Parentesco (1 por familia). 
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- Exposición a antibióticos en los últimos 3 meses.  

- Diagnóstico de enfermedad crónica no transmisible, enfermedad autoinmune o alergias, 

enfermedad congénita y síndromes genéticos.  

- Usuario recurrente de analgésicos, antiinflamatorios, inmunomoduladores o esteroides. 

- Enfermedades infecciosas al momento de la toma de muestra, diarrea en los últimos 3 

meses.  

Criterios de eliminación: 

-Retiro del consentimiento informado. 

-Datos incompletos. 

-Secuenciación y anotación deficiente 

Métodos 

1. Reclutamiento de los sujetos 

Se obtuvieron 48 folios de identificación, datos clínicos y muestras biológicas al azar 

del banco biológico compuesto por 2117 muestras de niños de entre 6 y 12 años 

reclutadas como parte del proyecto de “Evaluación de la Interacción entre el consumo 

de macronutrimentos y el perfil de la microbiota del colon distal y su asociación con 

obesidad infantil” llevado a cabo del 2011 al 2013.  

Se cuentan con los datos de la historia clínica, del cuestionario de consumo de 

frecuencia de alimentos y medidas antropométricas con los que clasificaron de 

acuerdo con su grado de adiposidad usando el valor de Índice de Masa Corporal. Así 

mismo se obtuvieron 200 mg de materia fecal y muestras séricas por cada 

participante. Las muestras fecales se almacenaron a -80°C para su posterior 

procesamiento y extracción de DNA total. La secuenciación del DNA total se realizó 

mediante la técnica masiva tipo shotgun usando la tecnología HiSEq de Illumina.  

El proyecto se presentó a las autoridades de las unidades deportivas del IMSS 

Cuauhtémoc, Morelos, Independencia y Nezahualcóyotl en donde se reclutaron a los 

participantes (Figura 12). Se reclutaron a los individuos que cumplían con los criterios 
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de selección, se explicó el proyecto y aplicó la carta de consentimiento y asentimiento 

informado. 

 

Figura 12. Ubicación de las unidades deportivas (U.D.) del IMSS donde se reclutaron los 
participantes. 

 

2. Perfil de dieta 

Los perfiles dietarios de los sujetos se evaluaron mediante un cuestionario de frecuencia 

de consumo de alimentos (CFCA o CFCA por sus siglas en inglés). El CFCA es un método 

semi-cuantitativo, validado, que provee de información sobre la alimentación habitual de 

nuestra población de estudio. Se conforma por 11 secciones o grupos de alimentos 

incluyendo producteos lácteos, frutas, verduras, leguminosas, huevos/carnes/embutidos, 

platillos típicos, cereales, bebidas, golosinas/postres, grasas y suplementos (Figura 13). 

En total son 107 preguntas con 10 opciones como respuesta que van desde nunca a 6 o 

más veces al día (cuestionario anexado como suplemento 1).   

 

Figura 13. Cada una de las 11 secciones o grupos de alimentos que conforman el CFCA. 



Capítulo 2: Metodología General 

 

 37 

 

A continuación se definieron los patrones dietarios a través del método del análisis 

de factores (Figura 14) (99). Usamos el análisis de componentes principales (PCA, por 

sus siglas en inglés) para definir las variables observadas haciendo uso de técnicas 

estadísticas multivariadas para identificar dimensiones, factores o patrones basales y 

comunes en el universo de la información del consumo de alimentos obtenido del CFCA. 

Los alimentos o grupos de alimentos se analizan de acuerdo con su grado de correlación 

y se forman puntajes que resumen los patrones para cada individuo (100). Para el análisis 

dietario, de acuerdo con la frecuencia que se reportó, se hizo el cálculo del promedio de 

consumo de alimentos al día. El promedio obtenido se multiplicó por los gramos que 

contiene cada porción de alimento (Encuesta Nacional de Nutrición y Salud (Base de 

datos de alimentos ENSANUT 2012), para de esta manera obtener la cantidad de gramos 

de alimento que se consume al día por cada participante. Se definieron 27 grupos de 

alimentos con base a sus características composicionales y se calculó la cantidad de 

gramos de consumo de cada grupo de alimentos por cada participante. Posteriormente 

se calculó el total de gramos consumidos en todos los grupos y se obtuvo el porcentaje 

de cada grupo por cada participante. Los porcentajes de cada alimento se transformaron 

a puntajes z para estimar la variación con respecto a la media. Después de comprobar 

que las variables cuantitativas obtenidas estaban correlacionadas,  los patrones dietarios 

se caracterizaron a través de un análisis factorial de componentes principales (PCA) 

usando rotación ortogonal (varimax para factores independientes). Los componentes 

principales son la estructura base de los datos y marcan la dirección donde la varianza 

es mayor a través de una transformación lineal. Cada componente principal adiciona un 

porcentaje de la varianza total de la base de datos. Se extrajeron 2 componentes 

(eigenvalor de 2.672128) para representar los datos ya que fue el número en el que las 

variables contaban con cargas coherentes, es decir valores altos en un factor y bajo en 

el otro. Usando 2 componentes que explican el 23.57% de la varianza total, se hizo un 

análisis para obtener las cargas que indican el peso de cada variable en cada factor. Para 

interpretar cada uno de los dos factores se seleccionaron las variables con cargas iguales 

o mayores a 0.4 e iguales o menores de -0.4. Finalmente se calculó el puntaje de cada 

uno de los factores para cada participante, de manera que todos los sujetos del estudio 

contaban con un valor para cada uno de los patrones dietarios. Los puntajes más altos 

indican más apego a determinado factor o patrón dietario (Figura 14).    
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Figura 14. Diagrama de trabajo en la identificación de patrones dietarios. 

 

El cálculo de consumo diario de nutrimentos por participante se obtuvo 

previamente mediante un programa diseñado especialmente para ello, Microsoft Visual 

FoxPro. En seguida, se multiplican los gramos de consumo de alimentos por la 

información del contenido de nutrimentos de la tabla de composición de alimentos 

(cantidad de gramos de nutrimento por 100 gramos de alimento) del software 

FoodProcesor, el cual contiene información nutrimental de alimentos típicos mexicanos y 

permite agregar recetas para obtener su contenido nutrimental. A la par, con el programa 

Microsoft Visual FoxPro se obtuvo el porcentaje de energía que aporta cada alimento al 

consumo total de energía. 

3. Evaluación del grado de adiposidad 

Se realizaron mediciones antropométricas utilizando protocolos internacionalmente 

aceptados por la Organización Mundial de la Salud y la CDC (10). Las mediciones que se 

utilizarán para esta evaluación son el peso y talla para obtener el IMC. De acuerdo con el 

patrón de referencia de Krebs (2011) con base en la CDC los escolares se clasificaron de 

acuerdo con su grado de adiposidad usando el valor de IMC. Se utilizó la función who2007 

en el programa RStudio para calcular los puntajes z del IMC ajustado por edad y sexo en 

población infantil de entre 5 y 19 años (101). La clasificación es la siguiente: 
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Sobrepeso Infantil: Índice de masa corporal de acuerdo al percentil de edad entre 

el 85 – 95 (10). 

Obesidad Infantil: Índice de masa corporal de acuerdo al percentil de edad igual o 

por encima de 95 (10). 

Obesidad Grave Infantil: Índice de masa corporal de acuerdo al percentil de edad 

por encima de 99 (10). 

4. Análisis de la microbiota: metagenómica 

Para estudiar a las bacterias del intestino humano se pueden utilizar cultivos para 

posteriormente caracterizar las cepas aisladas, sin embargo, resulta prácticamente 

imposible hacerlo para cada especie. Existen métodos bioquímicos como la 

secuenciación en la que se determina el orden de los nucleótidos en una secuencia de 

DNA. Para este método se puede usar el gen 16S RNA ribosomal bacteriano, que 

contiene de manera general 9 regiones hipervariables mediante las cuales se identifican 

las distintas especies bacterianas. Estas regiones hipervariables están flanqueadas por 

secuencias de DNA conservadas lo que las hace amplificables mediante PCR (102). Por 

otro lado, existen métodos de secuenciación del genoma completo de la comunidad 

bacteriana mediante la metagenómica. Ésta incluye el uso de técnicas genómicas y 

bioinformáticas (103). La secuenciación masiva tipo shotgun se utiliza para estudiar la 

microbiota no cultivable, para lo que requiere la extracción de DNA y generación de 

genotecas. En este método, las genotecas se forman mediante DNA fragmentado en 

piezas cortas que son etiquetadas por muestra mediante distintas combinaciones de 

oligonuleótidos; éstas son secuenciadas de manera independiente y se alinean para dar 

información taxonómica y funcional (104) (Figura 15). 

Esta parte de la metodología se financió a través del proyecto “Correlación de la 

diversidad genética de la microbiota intestinal dependiente de patrones de alimentación 

y la prevalencia de genes de resistencia antimicrobiana y elementos co-seleccionados en 

población infantil”.  
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Figura 15. Diagrama de flujo de trabajo metagenómico. (Modificado de (105)) 

 

Se utilizaron 200 mg de materia fecal de cada participante. A continuación, se 

extrajo el DNA usando el QIAamp DNA stool Mini Kit (Cart.No. 51504). El procesamiento 

de las muestras se basa en la lisis celular a través del buffer ASL e incubación de la 

muestra entre 80 y 85ºC, limpieza de partículas usando tabletas Inhibitex, catálisis 

peptídica a través de proteinasa K y buffer AL, y lavado con alcohol absoluto, purificación 

mediante el uso de columnas y buffers de lavado y recuperación del DNA con H2O 

templada. Se corroboró la presencia de DNA a través de electroforesis en gel de agarosa 

al 1.5% (100 volts; transiluminador de UV MultiDoc-It Digital Imaging System). A 

continuación, se cuantificó y se evaluó la calidad del DNA extraído de cada muestra 

usando un NanoDrop One de Thermo Scientific. Se seleccionaron las muestras con una 

concentración mínima de 50 ng/𝛍l y que cumplieran el criterio de pureza nucleotídica 

260/280 igual o mayor a 1.8 y 260/230 igual o mayor a 2.0.   

Para la técnica de secuenciación tipo shotgun de la marca Illumina, se prepararon 

en genotecas de entre 300 y 500 pares de bases que se amplifican mediante la formación 

de puentes. Las genotecas metagenómicas correspondientes a cada muestra se 

elaboraron a partir de 5 µl DNA con una concentración de 0.2ng/µl. Las cadenas de DNA 

se fragmentaron enzimáticamente a 300pb-600pb, cada uno de los 2 grupos de 24 
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muestras se complementaron con combinaciones únicas de índices Nextera XT y se 

recuperó el amplificado resultante mediante el uso de bandas magnéticas. Mediante 

electroforesis se evaluó la presencia de los fragmentos de DNA en geles de agarosa 2%. 

Se usaron dos controles de calidad para cada librería; se analizó el tamaño molecular de 

los fragmentos a través del Bioanalyzer Agilent Technology y se cuantificó la 

concentración de DNA mediante el uso del Qubit Fluorometer de Invitrogen (Figura 16).   

    

Figura 16. Distribución del tamaño y concentración de las genotecas analizadas. A) El tamaño 
molecular de los fragmentos de DNA se midieron a través del Bioanalyzer Agilent Technology. El 

50% de los fragmentos tuvieron una longitud promedio de entre cerca de 400 y 500 pares de 
bases. B) La cuantificación de la concentración de DNA se realizó mediante el uso del Qubit 

Fluorometer de Invitrogen. 

 

La secuenciación masiva tipo shotgun se realizó mediante el uso de la tecnología 

NextSeq de Illumina. Cada una de las 48 genotecas de DNA de material fecal se llevaron 

a una concentración de 10 nano Molar y, posteriormente a 4 nano Molar. Se formaron 2 

diluciones con el objetivo de realizar 2 corridas de secuenciación, cada una con 24 

genotecas con combinaciones únicas de índices Nextera, con concentración de 4,620 

pico Molar y 5,856 pico Molar, respectivamente. De cada dilución se combinaron 5µl con 

5 µl de NaOH [0.2molar]. Esta mezcla se incubó por 5 minutos a temperatura ambiente 

para asegurar la desnaturalización de las dobles hebras de DNA. La reacción se 

neutralizó con 5 µl de buffer TRIS. A continuación, se agregó 985 µl de buffer de 

hibridación, se mezcló y se combinaron 495 µl de este stock con 5 µl de la librería del 

fago PhiX, que funge como control para el proceso de secuenciación. Finalmente, se 

tomaron 117 µl del stock combinado y se mezclaron con 1,183 µl del buffer de hibridación 

resultando en un volumen final de 1,300 µl a una concentración de 1.8 molar que fue 

secuenciada. Este fue un tipo de secuenciación por síntesis pair-end mediante la cual se 

obtuvieron lecturas de 150 bases. Los secuenciadores NextSeq generan 400 x 106 
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lecturas pareadas a partir de los fragmentos, de manera que para este proyecto se 

generaron un total de 1,624,041,934 lecturas correspondientes a 243,606,290,100 

nucleótidos. El flujo de trabajo de la secuenciación de Illumina conlleva cuatro fases: 1) 

la preparación de las muestras, 2) generación de clusters, 3) secuenciación y 4) análisis. 

Las plataformas de secuenciación de Illumina son las que menos proporción de error 

reportan (~0.1%).  

5. Análisis de la microbiota: preprocesamiento bioinformático 

 Las secuencias se entregaron en ocho archivos por muestra, cuatro correspondientes a 

las lecturas sentido y cuatro correspondientes a las lecturas anti-sentido. Después de 

concatenados los archivos pertenecientes a un sentido dentro una muestra, se procedió 

a analizar la calidad de las lecturas. Se utilizó el programa, escrito en lenguaje JAVA, 

FASTQC (versión 0.11.8) (106).  

Para el procesamiento de limpieza de adaptadores y de bases de mala calidad se 

utilizó el programa, escrito en Python, Cutadapt (versión 1.18) en modo pareado (107). 

Se removieron los adaptadores en los extremos 3’ y 5’, así como también se usaron los 

parámetros de calidad con un umbral de 20 puntuaciones de calidad y longitud mínima 

de 20 bases. El 99.6% de todos los pares de lecturas en las muestras resultaron del 

procesamiento de remoción de adaptadores, y pasaron el umbral de calidad y longitud 

mínima.  

Las 1 618 036 578 lecturas de calidad fueron alineadas contra el genoma humano 

usando el programa Bowtie2 (versión 2.3.4.3) (108). Durante este proceso se eliminaron 

las lecturas pertenecientes al genoma del hospedero (Ensembl versión 95, 

GRCh38.dna.alt). El porcentaje de lecturas alineadas 1 o más veces al índice para Homo 

sapiens en las genotecas fue de entre 0.1% y 0.6%. Los mapas creados para las 

secuencias alineadas se transformaron a archivos binarios mediante el programa 

SAMtools (versión 1.9) (109). Posteriormente, se filtraron las secuencias pertenecientes 

al genoma humano y se separaron de las pertenecientes a los microorganismos a través 

de un script generado en perl (código anexado como suplemento 2).  Las secuencias 
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microbianas de alta calidad se pueden encontrar en NCBI Short Read Archive (SRA) bajo 

el ID PRJNA721692. 

Las lecturas pertenecientes a la microbiota intestinal de cada muestra se 

ensamblaron en contigs usando la opción –meta del programa SPAdes (versión 3.13.0) 

(110). Se usaron las longitudes de k-meros que sugieren los desarrolladores del programa 

(-k 21, 33, 55, 77). La calidad de los ensambles se evaluó a través de la herramienta 

Quast (versión 5.0.2 Metaquast) (111,112). Se eliminaron los contigs con longitudes 

menores a 500 bases.  

6. Análisis de la microbiota: anotación taxonómica 

Los diferentes métodos de anotación taxonómica tienden a dar resultados distintos (113). 

Inicialmente, analizamos el perfil taxonómico de nuestras secuencias microbianas de alta 

calidad y contigs usando el método de clasificador de k-meros con el ancestro común 

más bajo (LCA: lowest common ancestor) de todos los genomas conocidos que contienen 

ese k-mero a través del programa Kraken 2 (114).  Se aplicó el algoritmo Bayesiano de 

Bracken a los resultados de Kraken 2 para estimar la abundancia de las secuencias a 

nivel de género y especie (resultados anexados como suplemento 3). Kraken y MetaPhlan 

son clasificadores con alta cobertura y especificidad taxonómica (115). 

También usamos el método de anotación basado en genes marcadores de copia única 

(SCMG: single copy marker genes) a través del programa mOTUs2 y del pipeline de 

HUMAnN3 que, a su vez, usa el programa MetaPhlAn2 (116,117). mOTUs2 (versión 

2.5.1) es una herramienta que usa exoma ubicuo en genes marcadores de copia única 

filogenéticos basados en unidades operacionales taxonómicas (OTUs) como 

aproximación para capturar y cuantificar los taxas microbianos a nivel resolutivo de 

especies en las muestras metagenómicas (117,118). Esta versión consolida más de 

3,100 muestras metagenómicas en una base de datos que mejora sustancialmente la 

representación de especies asociadas a humanos. Por otro lado, el perfil taxonómico 

obtenido a través de Metaphlan se basa en el uso de SCMG y la base de datos 

ChocoPhlAn que contiene genomas y clústeres de familias de genes derivados de 

UniProt/UniRef y NCBI anotados y organizados sistemáticamente (116). La base de datos 

de ChocoPhlAn (versión 3) se compone de un repositorio de 99,200 genomas 

microbianos anotados de alta calidad de referencia pertenecientes a 16,800 especies 

disponibles en el portal de Proteomas de UniProt (enero 2019) y 87,300,000 familias de 
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genes funcionalmente anotadas de UniRef90. Esta base de datos, inicialmente genera 

pangenomas anotadas a nivel de especies asociando cada especie microbiana con su 

secuencia genómica y el repertorio basado en UniRef. Los pangenomas se usan, a 

continuación, para hacer el perfil funcional y taxonómico. MetaPhlAn estima la 

abundancia relativa de los taxa en un metagenoma usando la cobertura de genes 

marcadores clado-específicos. Los genes marcadores son elegidos para que todas las 

cepas de un clado contengan los mismos genes y que paralelamente ningún otro clado 

contenga homólogos lo suficientemente cercanos para que sean incorrectamente 

mapeados. La versión 3 de MetaPhlAn contiene 13,500 especies con 1,100,000 genes 

marcadores seleccionados de los pangenomas de ChocoPhlAn 3.   

 MetaPhlAn, mOTUs y Bracken son herramientas de perfil taxonómico que de 

manera consistente han superado en rendimiento a otros métodos en múltiples 

evaluaciones (116,117,119–123).        

6.1. Análisis de la microbiota: análisis de diversidad taxonómica 

Para el análisis de los resultados de las anotaciones taxonómicas usamos scripts y 

paqueterías de R (código anexado como suplemento 4). Inicialmente, filtramos las taxa 

que no tuvieran más de 10 lecturas en por lo menos una muestra. Fijamos el umbral de 

abundancia relativa mínima en 0.001%.  

              Evaluamos la normalidad de la distribución de los datos a través de la prueba de 

Shapiro-Wilk. Usamos la paquetería de Phyloseq (versión 1.30.0) y Vegan (versión 2.5-

6) para analizar las diversidades alfa y beta (124,125). Posteriormente, comparamos el 

resultado del grupo de peso normal contra el que presenta sobrepeso y obesidad usando 

las pruebas de Suma de Rangos de Wilcoxon (WRST) y T. La distancia entre los índices 

de diversidad beta de las muestras fue analizada a través de escalas no métricas 

multidimensionales (NMDS). Los valores de estrés resultantes del NMDS para la 

diversidad beta Jaccard y Bray Curtis fue menor a 0.2. La diversidad alfa describe la 

diversidad de una sola muestra. La riqueza describe el número de especies en un 

determinado ambiente y los índices de diversidad la consideran junto con la 

homogeneidad de la muestra. El índice de diversidad alfa de Shannon y de Dominancia 

de Simpson son de los más usados. Los valores altos del índice de Shannon y el inverso 

de Simpson indican mayor diversidad dentro de una muestra. Por otro lado, la diversidad 

beta describe qué tan diferente es una muestra con respecto a las demás a través de 
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distancias. Algunas métricas de la diversidad beta toman en cuenta la abundancia (Bray-

Curtis), otras sólo presencia-ausencia (Jaccard) y filogenia (UniFrac). 

Para obtener la lista acumulativa de taxas que contribuyen con más del 70% de la 

variación entre grupos usamos la función simper con 999 permutaciones de la paquetería 

Vegan en R (125). Usamos pruebas comparativas (WRST) para evaluar cada uno de los 

taxas resultantes del análisis de simper.  

Ajustamos las distintas variables continuas como vectores en el análisis NMDS usando 

la función envfit de la paquetería Vegan (125). 

Así mismo, usamos el tamaño de efecto del análisis de discriminación lineal (linear 

discriminant analysis (LDA) effect size (LEfSe Galaxy Version 1.0) para estudiar las 

diferencias entre los dos grupos, NW y OWOB. Los parámetros usados para este análisis 

se fijaron en un valor de p (α = 0.05) y un puntaje (LDA score) de 2.0. LEfSe determina 

las características (abundancias de taxa, clados, genes y capacidad funcional) que con 

más probabilidad explican las diferencias entre clases usando análisis estadísticos, 

pruebas de consistencia biológica y efectos de relevancia o efectos de tamaño. De esta 

manera, este análisis encuentra organismos, genes o vías metabólicas que 

consistentemente explican las diferencias entre dos o más comunidades microbianas. El 

efecto de tamaño es un puntaje que refleja una estimación de la magnitud del fenómeno 

observado dada cada característica (126).   

7. Análisis de la microbiota: anotación funcional 

La predicción de genes codificantes de proteínas se realizó a través del algoritmo de 

programación dinámico para encontrar genes de procariontes (Prodigal, versión 2.6.3) en 

la opción meta y con terminaciones cerradas, a partir de los contigs filtrados (>500pb). 

Seguimos los pasos de ensamblaje y anotación de metagenomas elaborado y publicado 

en https://github.com/qijunz/DO_metagenomics/tree/master/pipeline. El resultado de la 

anotación se concatenó en un solo archivo de marcos abiertos de lectura (ORFs, por sus 

siglas en inglés) predichos y se compararon entre muestras para formar una biblioteca de 

genes no redundantes usando CD-HIT, -EST (versión 4.8.1) (127). El umbral de identidad 

de las secuencias se fijó en 95% con una longitud de 8 y la cobertura de alineamiento 

para la secuencia más corta se fijó en 90%. La biblioteca de genes no redundantes se 

usó para construir un índice de mapeo usando Bowtie2 (version 2.3.4.3) (108) para alinear 
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cada muestra y obtener el número de genes en cada librería. Por otro lado, los genes 

(ORFs) predichos se anotaron contra la base de datos KEGG. Para la anotación se usó 

Kofam y HMMER/HMMSEARCH contra la base de datos de procariontes KOs usando 

modelos ocultos de Markov (HMM) (128). La abundancia de genes se obtuvo a través de 

RSEM, los valores se normalizaron usando transcritos por millón (TMP) y se analizaron 

los resultados usando la prueba Qlf (quasi-likelihoodF-test) del programa edgeR (versión 

3..28.1) para obtener la presencia diferencial de genes entre los grupos NW y OWOB 

(logarithmic fold change  -1³ y ³1, p-value y FDR < 0.05) (129,130). Realizamos un 

análisis de enriquecimiento usando la prueba de Fisher para la presencia de los genes 

con diferencias significativas entre los grupos fijando un p-value y  FDR < 0.05.  

HUMAnN3 perfila funcionalmente genes, vías y módulos de metagenomas usando las 

anotaciones de UniRef90 a través de los pangenomas de las especies de ChocoPhlAn. 

HUMAnN3 produce estimaciones altamente precisas de la abundancia de enzimas en los 

metagenomas ya que usa filtros de cobertura de bases de datos de secuencias para 

reducir falsos positivos (116). Así mismo, HUMAnN3 estratifica los perfiles comunitarios 

funcionales con base en la contribución por especies. De manera que, también se realizó 

el perfil taxonómico y funcional de las genotecas secuenciadas usando el programa 

HUMAnN3 (https://github.com/sofiamurga/Microbiome-Taxa-FC-VF). 

HUMAnN3 un programa en Python, que requiere de la instalación de las dependencias 

de MetaPhlAn, Bowtie2 para realizar el mapeo de las secuencias a los pangenomas de 

las comunidades, DIAMOND para alinear secuencias no mapeadas a las bases de datos 

de proteínas y MinPath. HUMAnN3 mapea y anota la búsqueda de nucleótidos para 

obtener genes específicos de organismos y perfiles de abundancia de vías de un solo 

metagenoma. De base, las familias de genes se anotan usando las definiciones de 

UniRef90 y las vías a través de las definiciones de MetaCyc (131). En general, el algoritmo 

implementa una búsqueda por etapas en la que inicialmente se identifican las especias 

microbianas conocidas a través del uso de MetaPhlAn y se construye una base de datos 

específica para cada muestra que incluye los pangenomas funcionalmente anotados y 

preconstruidos de las especies identificadas. En la siguiente etapa se realiza un mapeo 

a nivel de nucleótidos de todas las secuencias en las muestras comparadas con el 

pangenoma por muestra, haciendo el alineamiento más específico. Finalmente, con las 

secuencias no alineadas se realiza una búsqueda en la base de datos de UniRef. La 

búsqueda por etapas genera mapas de las secuencias metagenómicas comparadas con 
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las secuencias genéticas con taxonomía conocida o ambigua. Estos mapas son 

ponderados por calidad y longitud de la secuencia para estimar la abundancia de genes 

por organismo y comunidad. Las familias de genes anotadas a enzimas metabólicas son 

analizadas para reconstruir y cuantificar vías metabólicas completas, usando MetaCyc, a 

nivel de organismo y comunidad (131).  

La cobertura de vías detalla la riqueza (presencia/ausencia) de las vías de una 

comunidad. A las reacciones detectadas en la comunidad se les asigna un puntaje de 

confianza basado en si la abundancia es mayor o menor a la mediana de la abundancia. 

La abundancia de vías detalla las abundancias de las vías metabólicas, que es el 

resultado de las sumas de las abundancias de los genes que catalizan una reacción. La 

identificación parsimoniosa de vías que explican las reacciones observadas en una 

comunidad se realiza usando las definiciones de MetaCyc y MinPath. Las familias de 

genes detallan la abundancia de cada grupo de secuencias de proteínas evolutivamente 

relacionadas con funciones similares en la comunidad. La abundancia de la familia de 

genes se estratifica para mostrar las contribuciones de las especies como resultado de la 

transposición entre las bases de datos de MetaPhlAn y ChocoPhlAn. La abundancia de 

familia de genes se reporta como secuencias por kilobase (RPK) para normalizar por 

longitud del gen que refleja el número de copias del gen en la comunidad.  

A través del análisis de tamaño de efecto LDA, caracterizamos las abundancias 

diferenciales entre las vías metabólicas de los niños clasificados con normopeso (NP) y 

sobrepeso o obesidad (SPOB). 

8. Análisis de la prevalencia de elementos genéticos de patogenicidad 

Para la identificación de los elementos genéticos de patogenicidad, se usó ABRicate 

(v1.0.1, https://github.com/tseemann/abricate), una herramienta bioinformática para 

buscar masivamente factores de virulencia en los ensambles metagenómicos de cada 

muestra a través de la base de datos de factores de virulencia (VFDB, 

http://www.mgc.ac.cn/VFs/, octubre, 2020).  La patogenicidad bacteriana depende de la 

presencia de factores de virulencia y representa una amenaza a la salud pública (132). 

La base de datos de factores de virulencia (VFDB) es un recurso en línea que cuenta con 

repositorio curado, no redundante y actualizado de patógenos de importancia médica 

(132). La caracterización de los tipos patógenos emergentes, resultado de la potencial 

transferencia horizontal de genes de virulencia entre especies bacterianas es posible a 
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mayor resolución usando secuenciación de genoma completo (WGS, por sus siglas en 

inglés whole-genome sequencing) y bases de datos actualizadas como VFDB (133). Las 

secuencias microbianas se alinearon al repositorio de factores de virulencia ajustando por 

cobertura mínima (-mincov) del ≥75%  y de identidad (–minid) del ≥50%.  

La riqueza y la diversidad entre las muestras de niños clasificados como NP y SPOB se 

analizó usando Phyloseq v1.30.0. El conteo de las secuencias se analizó para buscar 

abundancias diferenciales usando la paquetería de Bioconductor edgeR (48ersión 3.28.0) 

a través de los métodos lineales generalizados (glmFit y glmLRT) desarrollados por 

McCarthy et al (2012) (129). La normalización de las anotaciones, para comparar los 

cambios relativos entre las abundancias de los grupos, se realizó mediante la media de 

los valores M (trimmed mean of M-values (TMM)). Usamos modelos lineales 

generalizados binomiales negativos y estimaciones de dispersión a través del método de 

Cox-Reid para determinar la anotación diferencial (quasi-likelihoodF-test (Qlf)). Las 

diferencias entre abundancias se obtuvieron después de filtrar por fold-change 1 y – 

1, valor de P  0.05  y FDR (P-ajustada) de 0.05 (código anexado como suplemento 5). 

9. Análisis de asociación  

 Se realizaron regresiones lineales de variables continúas usando el modelo linear 

general (función glm en R) ajustando por covariables o variables confusoras como son la 

edad, sexo, antecedentes familiares de obesidad y actividad física. Las variables de 

ajuste se identificaron cuando, de manera individual, modificaban el coeficiente de 

regresión más de un 10%.  

El análisis de asociación entre los valores z de IMC y taxa se estratificaron por 

cada perfil de dieta por consumo bajo y alto. 

Para identificar las características (taxa, funciones y factores de virulencia) de la 

microbiota asociadas con los datos antropométricos, metabólicos y las variables de dieta, 

analizamos la abundancia de cada característica usando el modelo lineal multivariado 

implementado por MaAsLin2, ajustando por las variables confusoras edad, sexo, 

actividad física y antecedentes familiares de sobrepeso y obesidad (código anexado como 

suplemento 6, suplemento 7 y suplemento 8) (134). Para estos análisis usamos los datos 

transformados de abundancia relativa y se implementaron modelos para bases de datos 

con alto número de ceros (zero-inflated) para obtener los datos corregidos de la 
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composición microbiana. Filtramos los resultados por abundancia relativa mínima de 

0.01%. Usamos los parámetros establecidos de MaAsLin2 que incluye el modelo 

compuesto lineal de Poisson (CPLM). Este análisis toma en cuenta abundancias relativas 

distribuidas de manera continua con frecuentes ceros.  
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Capítulo 3. Resultados 

1. Población infantil de estudio: parámetros antropométricos y metabólicos 

La primera y la segunda parte del proyecto de tesis incluyó una sub-muestra de 46 y 45 

participantes de entre 6 y 12 años cumplidos, respectivamente (Figura 17). De las 48 muestras 

secuenciadas originalmente y obtenidas al azar del banco biológico compuesto por 2117 

muestras de niños entre 6 y 12 años, dos fallaron en ser anotadas correctamente en todos los 

análisis realizados en este trabajo (n=46) y una tercera librería no fue anotada a través del 

programa HUMAnN3 (n=45). 

 

Figura 17. Histograma de frecuencia de la población infantil incluida en este estudio por edad y sexo 
(niños: color coral, niñas: color turquesa). 

 

Se utilizó la función who2007 en el programa RStudio para calcular los puntajes z del indicador 

antropométrico de Índice de Masa Corporal ajustado por edad y sexo en niños de entre 5 y 19 

años (101). Se utilizaron las tablas de referencia de peso, talla e IMC ajustadas por edad de la 

misma paquetería en R. De las 21 niñas participantes, 12 se clasificaron con normopeso (NP) y 

9 con sobrepeso/obesidad (SPOB) (Figura 18A). Mientras que, de los 27 niños, 15 resultaron con 

normopeso (NP) y 12 con sobrepeso/obesidad (SPOB) (Figura 18B).  
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Figura 18. Gráficos de clasificación de IMC ajustado por edad y sexo. A) niñas y B) niños de entre 5 y 19 
años. Los óvalos rojos representan a la población clasificada con obesidad, los amarillos con sobrepeso 

y los verdes con normopeso. 

 

Las características generales de la población de estudio son mostradas en la Tabla 1. La edad 

promedio para el grupo de normopeso fue de 8 años y casi 9 para el grupo de SPOB. El peso (p 

= 9.8 x 10-6), la talla (p = 0.02) y el índice cintura-cadera (W:H) (p = 0.0022) fueron diferentes 

significativamente entre ambos grupos de IMC. Los niveles de glucosa, triglicéridos, colesterol, y 

tensión arterial no fueron diferentes estadísticamente entre ambos grupos, aunque en el grupo 

de SPOB fueron consistentemente más elevados.  

Tabla 1. Características generales, por grupo de IMC, de la población infantil de la Ciudad de México. 

  n=46 n=45 

Características NP (n=26)  SPOB (n=20) NP (n=26)  SPOB (n=19) 

Sexo 

Mujeres 12 (57%) 9 (43%) 12 (57%) 9 (43%) 

Hombres 15 (60%) 10 (40%) 14 (58%) 10 (42%) 

Antecedentes heredofamiliares de 
SPOB 

50% 70% 50% 68% 

  Average (95% IC) Average (95% IC) 

Edad (años cumplidos) 8.04 (7.35, 8.73) 8.9 (7.98, 9.82) 8.04 (7.35, 8.73) 9.05 (8.14, 9.97) 

Peso (kg)**** 25.47 (22.66, 28.27) 40.91 (35.34, 46.49) 25.47 (22.66, 28.27) 41.77 (36.17, 47.37) 

Talla (m)* 1.28 (1.23, 1.33) 1.35 (1.3, 1.41) 1.28 (1.23, 1.33) 1.36 (1.31, 1.42) 

W:H** 0.82 (0.81, 0.84) 0.86 (0.85, 0.88) 0.82 (0.81, 0.84) 0.86 (0.84, 0.88) 
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Glucosa (mg/dl) 81.15 (76.46, 85.84) 81.85 (78.14, 85.56) 81.15 (76.46, 85.84) 81.84 (77.94, 85.75) 

Triglicéridos (mg/dl) • 75.23 (65.16, 85.31) 103.75 (83.4, 124.1) 75.23 (65.16, 85.31) 105.68 (84.61, 126.76) 

Colesterol 

(mg/dl) 

HDL 50.85 (46.98, 54.71) 50.85 (45.43, 56.27) 50.85 (46.98, 54.71) 49.89 (44.54, 55.25) 

LDL  100.88 (89.86, 111.91) 110.55 (96.38, 124.72) 100.88 (89.86, 111.91) 109.89 (95.02, 124.77) 

Total  152.96 (138.37, 167.55) 168.15 (149.67, 186.63) 152.96 (138.37, 167.55) 168.05 (148.58, 187.53) 

TA 

(mmHg) 

Sistólica (media) 93.85 (89.9, 97.79) 98.85 (94.28, 103.42) 93.85 (89.9, 97.79) 99.84 (95.49, 104.2) 

Diastólica (media) 64.38 (60.86, 67.9) 65.12 (61.84, 68.41) 64.38 (60.86, 67.9) 65.39 (61.97, 68.81) 

Actividad Física (Mets) 348.2 (233.62, 462.78) 409.58 (211.46, 607.71) 348.2 (233.62, 462.78) 387.79 (182.69, 592.9) 

Energía Total (Kcal) 3032.89 (2661.05, 3404.7) 2790.71 (2447.63, 3133.8) 3032.89 (2661.05, 3404.74) 2768.62 (2409.88, 3127.36) 

ns: p > 0.05, *: p <= 0.05, **: p <= 0.01, ***: p <= 0.001, ****: p <= 0.0001. La información se resume como promedio e intervalos de confianza (95%) para variables continuas 

o como porcentajes para las variables categóricas. 

 

2. Patrones dietarios de la población infantil de la Ciudad de México 

A través de un cuestionario de frecuencia alimentaria se calcularon los promedios diarios de cada 

alimento consumido y el gramaje de los mismos para obtener la cantidad en gramos al día por 

alimento. Con esta información se sumaron los gramos consumidos en cada uno de los 27 grupos 

de alimentos formados (Tabla 2) y se obtuvieron porcentajes de contribución por grupo 

alimentario de cada participante y, posteriormente, se normalizaron los datos con z-scores (tablas 

de porcentajes y z-scores anexadas como suplemento 9 y suplemento 10).  

 

Tabla 2. Agrupación de alimentos del cuestionario de frecuencia de alimentos. 

Grupos de alimentos Alimentos 

1. Leche Leche light, Leche entera 

2. Yogurt Yogurt saborizado, Yakult, yogurt actiregularis®,  Yogurt natural 

3. Quesos Queso Oaxaca, Queso manchego,  Queso amarillo,  Queso crema 

4. Frutas Fresa, Mandarina, Naranja, Plátano, Durazno, Manzana, Pera, Uvas, Mango, 

Ciruelas, Piña, Papaya,  Melón, Sandía, Jugo de naranja 



Capítulo 3: Resultados 

 

 53 

5. Vegetales Jitomate, Zanahoria,  Pepino, Jícama, Lechuga, Calabacita, Nopal, Brócoli 

6. Leguminosas Frijoles, Chicharos, Lentejas 

7. Aguacate Aguacate 

8. Maíz Tortilla de maíz,  maíz 

9. Chile Chile en lata, Salsa picante 

10. Arroz Arroz 

11. Huevo Huevo 

12. Pescado Pescado, Sardina, Atún 

13. Pollo Pollo,  Hígado de pollo 

14. Embutidos Salchicha de pavo, Jamón de pavo,  Salchicha de cerdo, Jamón de cerdo, chorizo 

15. Carnes rojas Barbacoa , Carne de res,  Carne de cerdo, chicharron, tocino 

16. Panes dulces Pastel, Galletas dulces, Pan dulce, Pastelillo relleno, Hot cake, 

17. Cereales 
industrializados Cereal dulce,  Barras de cereal, Cereal sin azúcar 

18. Papa Papa 

19. Harinas Bolillo, Pan blanco, Pastas 

20. Cereales integrales Pan integral,  Cereal de fibra,  Avena 

21. Antojitos Mexicanos Torta, Tamal,  Pozole, Tacos al pastor,  Sopes,  Carnitas 

22. Comida rápida Hamburguesa, Hot dog, Pizza, Nuggets de pollo, Sándwich, 

23. Botanas saladas Cacahuates, ,  Galletas botaneras, frituras, papas a la francesa,  palomitas, 

24. Postres Malteada, Leche con chocolate, Danonino, Helado o nieve,  Chocolate, mermelada, 

dulce de chamoy 

25. Aderezos Aderezo, Mayonesa, mantequilla 
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26. Bebidas azucaradas Refresco de cola, Refresco de frutas, Jugos industrializados,  Bebidas hidratantes,  

Agua con saborizante artificial,  Agua de frutas   
 

27. Agua Agua 

 

Usando los z-scores se evaluó la correlación de los grupos de alimentos (Figura 19). El grupo 

27, correspondiente al agua simple se correlacionó negativamente con la gran mayoría de los 

demás grupos. Encontramos fuertes correlaciones positivas entre las frutas y las verduras, 

carnes rojas y papa; las leguminosas y los chiles, pollo, papa, harinas, cereales integrales y 

aderezos; aguacate y carnes rojas; maíz y aderezos; chile y arroz y huevo; huevo, embutidos y 

carnes rojas y botanas saladas; panes dulces, cereales industrializados, papa y comida rápida 

con aderezos.     

 

Figura 19. Matriz de correlación de los 27 grupos de alimentos. 
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A través del método de componentes principales encontramos combinaciones lineales que 

explican la mayor parte de la variación total de los datos (Figura 20). Para este análisis, se 

identifica un número reducido de factores que representan a las variables originales, buscando 

factores que expliquen la mayor parte de la varianza común. El primer componente (Dim1) 

explica el mayor porcentaje de la varianza total (14%) y así, sucesivamente los siguientes 

componentes explican porcentajes decrecientes de la varianza. De manera que los dos primeros 

componentes, de los 27 en total, explican el 23.89% de la varianza total, es decir que poco más 

de 1/5 de la información esta encapsulada en dos componentes. El método de los componentes 

principales son la combinación lineal que explica la mayor parte de la variación total. A 

continuación, se encuentra un biplot que incluye la posición de cada grupo de alimentos en 

función de dos componentes principales. En la gráfica se muestran las variables, su contribución 

y la magnitud en cada componente principal, también se pueden ver las distribuciones que son 

similares entre ellas.   

 

Figura 20. Análisis de componentes principales (PCA) de los 27 grupos de alimentos en dos 
dimensiones. 

 

Analizamos la extracción de los factores, o componentes, necesarios para representar los datos 

a través de la matriz de cargas factoriales (Tabla 3). Para determinar el número de factores 

usamos el gráfico de codo (Scree plot) presentado a continuación para ambos proyectos (donde 

n=46 y n=45) en donde se usa como parámetro el punto de inflexión en la gráfica. En ambos 

casos se usaron dos dimensiones para representar los datos dietarios de las sub-poblaciones 
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que explican el 23.89% y el 23.73% de la varianza total y los valores de corte del eigenvalor de 

2.68 y 2.83, respectivamente.  

Tabla 3. Gráficas de codo y dimensiones, eigenvalores, porcentajes de varianzas y porcentajes de 
varianzas acumuladas de las sub-muestras con n=46 y n=45. 

 n=46 n=45 

 

  

Dimensión 

PCA 

Eigenvalor Varianza % Varianza 

acumulada % 

Eigenvalor Varianza % Varianza 

acumulada % 

Dim.1 3.77E+00 1.40E+01 13.97991 3.58E+00 1.33E+01 13.27274 

Dim.2 2.68E+00 9.92E+00 23.89821 2.83E+00 1.05E+01 23.73704 

Dim.3 2.37E+00 8.79E+00 32.68832 2.47E+00 9.15E+00 32.88693 

Dim.4 2.17E+00 8.04E+00 40.72803 2.26E+00 8.38E+00 41.26575 

Dim.5 1.92E+00 7.13E+00 47.85439 1.99E+00 7.38E+00 48.64845 

Dim.6 1.75E+00 6.49E+00 54.34089 1.67E+00 6.18E+00 54.82633 

Dim.7 1.58E+00 5.84E+00 60.18121 1.59E+00 5.87E+00 60.69937 

Dim.8 1.42E+00 5.25E+00 65.42839 1.43E+00 5.28E+00 65.97845 

Dim.9 1.34E+00 4.96E+00 70.38959 1.38E+00 5.09E+00 71.07118 

Dim.10 1.16E+00 4.28E+00 74.67242 1.06E+00 3.91E+00 74.98297 

Dim.11 1.00E+00 3.71E+00 78.38502 9.72E-01 3.60E+00 78.58318 

Dim.12 8.74E-01 3.24E+00 81.62379 8.65E-01 3.20E+00 81.78749 

Dim.13 8.08E-01 2.99E+00 84.61656 8.24E-01 3.05E+00 84.84112 
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Dim.14 6.81E-01 2.52E+00 87.13954 7.03E-01 2.60E+00 87.44574 

Dim.15 5.95E-01 2.20E+00 89.34205 6.08E-01 2.25E+00 89.69763 

Dim.16 5.32E-01 1.97E+00 91.31123 5.16E-01 1.91E+00 91.6076 

Dim.17 4.71E-01 1.74E+00 93.05407 4.25E-01 1.57E+00 93.18128 

Dim.18 4.02E-01 1.49E+00 94.54249 3.88E-01 1.44E+00 94.61966 

Dim.19 3.70E-01 1.37E+00 95.9141 3.39E-01 1.26E+00 95.87543 

Dim.20 2.62E-01 9.71E-01 96.88493 2.78E-01 1.03E+00 96.90383 

Dim.21 2.42E-01 8.96E-01 97.78048 2.49E-01 9.22E-01 97.82594 

Dim.22 1.83E-01 6.77E-01 98.45749 1.70E-01 6.29E-01 98.45476 

Dim.23 1.47E-01 5.44E-01 99.00121 1.44E-01 5.33E-01 98.98765 

Dim.24 1.31E-01 4.84E-01 99.48481 1.29E-01 4.78E-01 99.46538 

Dim.25 9.37E-02 3.47E-01 99.83185 9.66E-02 3.58E-01 99.82321 

Dim.26 4.54E-02 1.68E-01 100 4.77E-02 1.77E-01 100 

Dim.27 2.85E-14 1.06E-13 100 1.71E-20 6.33E-20 100 

 

Las cargas factoriales (eigenvectores) indican el peso de cada variable (grupo de alimento) en 

cada factor (eigenvalor) y lo ideal es que su valor o carga sea alto en un factor y bajo en el otro. 

La rotación de los factores para su interpretación resultó en la identificación de 2 patrones 

dietarios, principalmente (Tabla 4). Los factores de carga de cada grupo de alimentos para cada 

componente varían entre -1 y 1, representando el grado de relación. El patrón 1 se caracteriza 

por el consumo de proteínas e hidratos de carbono complejos; mientras que el patrón 2 se 

caracteriza por el consumo de grasas saturadas e hidratos de carbono simples; observaciones 

encontradas en ambos estudios. Para la interpretación de los patrones dietarios, se usaron las 

cargas iguales o menores a -0.4 e iguales o mayores a 0.4.  

Tabla 4. Cargas factoriales de cada grupo de alimento en cada factor (patrón 1 y patrón 2) de las sub-
muestras de n=46 y n=45. En azul se marcan las cargas factoriales mayores a 0.4 y en rojo las menores 

a -0.4. 
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 n=46 n=45 

Grupos de alimentos Patrón1 Patrón2 Patrón1 Patrón2 

1.Leche 0 0.229 -0.069 0.2095 

2.Yogurt 0 0.116 0.0102 0.1246 

3.Quesos -0.15 0.336 -0.1185 0.3494 

4.Frutas  0.225 0.117 0.2955 0.1119 

5.Vegetales  0.581 0 0.5687 -0.0877 

6.Leguminosas  0.527 0.345 0.574 0.388 

7.Aguacate 0.342 -0.41 0.2856 -0.3459 

8.Maíz  0.245 0.223 0.2553 0.2601 

9.Chile 0.591 0 0.6159 -0.0152 

10.Arroz  0.264 0.236 0.3831 0.3055 

11.Huevo 0.504 0.108 0.5138 0.1344 

12.Pescado 0.554 0 0.3781 -0.195 

13.Pollo 0.586 0 0.5811 -0.0529 

14.Embutidos 0.1 0.485 0.1554 0.5222 

15.Carnes rojas 0.386 0 0.3361 0.0577 

16.Panes dulces 0 0.529 -0.2147 0.5241 

17.Cereales industrializados 0.319 0.231 0.2055 0.196 

18.Papa  0.285 0.597 0.2158 0.5329 

19.Harinas  0 0.424 0.0195 0.4976 

20.Cereales integrales 0.452 0 0.3641 0.0167 
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21.Antojitos Mexicanos  0.23 0 0.3025 -0.0008 

22.Comida rápida 0 0.548 -0.1031 0.5195 

23.Botana 0.294 0.437 0.2344 0.4531 

24.Postres -0.284 0.261 -0.2975 0.2257 

25.Aderezos 0.293 0.551 0.1765 0.5298 

26.Bebidas azucaradas  -0.409 0.163 -0.3621 0.191 

27.Agua 0 -0.779 -0.0151 -0.7703 

 

A través de las cargas factoriales de cada componente y los valores normalizados (z-scores) del 

consumo de cada individuo para cada grupo de alimento se obtuvieron los puntajes de cada 

patrón para cada participante (Tabla 5). Los puntajes más altos indican que el niño tiene una 

dieta más apegada a determinado patrón de dieta.  

Tabla 5. Puntaje de cada participante en cada factor (patrón 1 y patrón 2) de las sub-muestras de n=46 y 
n=45. En color verde y azul se marca el patrón que más caracteriza el tipo de alimento de cada 

participante en ambas sub-muestras.  

 n=46 n=45 

Participante Patrón 1 Patrón 2 Patrón 1 Patrón 2 

S117 0.3205371 0.5758733 1.16882758 1.81858564 

S134 0.1440915 -0.9681191 0.55136982 -2.748271 

S1531 -1.451602 0.5943944 -4.6168316 0.73708252 

S1708 -0.6210954 0.3915844 -1.7703588 0.59562999 

S179 -1.170841 -0.4113157 -3.9160054 -1.3357873 

S1914 -0.0851043 -0.7586012 -0.1747733 -1.6503865 

S1922 -0.6085021 2.942155 -1.6032058 10.197272 

S1969 -0.0886021 2.483942 0.68172694 7.91541015 



Capítulo 3: Resultados 

 

 60 

S1972 0.6682865 1.843158 3.77712545 7.3747693 

S201 0.9401742 0.143073 3.0747641 1.03002154 

S2146 0.6341589 -1.465647 1.70903871 -3.4512501 

S2148 0.2025058 0.9404573 1.50997575 3.09274758 

S2213 2.288327 1.132702 NA NA 

S2216 2.511243 -0.397457 8.2470872 0.82366517 

S2221 0.8065155 -1.299773 1.50607758 -3.6746431 

S2269 -0.3801049 0.3659545 -1.0733592 0.11347832 

S2270 -0.0431866 0.9992714 0.20017209 3.12107681 

S2289 0.5796062 -0.3786825 2.06953986 -0.9093095 

S2345 -0.8007509 1.265548 -2.2995197 3.38053581 

S2429 0.4174601 0.4636037 1.80812559 1.76414923 

S2452 -1.154805 -1.252507 -3.9116185 -4.4317454 

S2468 -0.9809453 -0.2169433 -3.2013486 -1.3512255 

S2527 0.0232354 -0.6029029 0.19532249 -1.6568602 

S2593 -0.5400318 -0.8162261 -1.9329074 -3.0264369 

S2600 0.4270049 -0.4282541 1.29947566 -1.4470262 

S2601 -1.4277 0.4417136 -3.7773816 1.27743451 

S2608 -0.6509099 0.1371638 -1.9505243 0.82868072 

S2627 -0.75928 0.1697606 -1.8215033 0.5062726 

S2632 -0.6678567 -1.465489 -2.5364791 -4.6979505 

S2663 -0.2033831 -0.4476009 -0.2198734 -1.7135678 

S2680 -0.4065396 -0.310024 -1.6242634 -1.9594698 
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S2726 0.4214248 -1.822996 0.21681545 -6.2756088 

S2817 0.1120333 0.1744197 0.42609179 0.45319442 

S2846 -0.1584052 0.3756168 -0.2473724 1.06318725 

S2883 -0.6839789 -0.9429005 -1.9236144 -3.4671207 

S2927 -1.56976 -0.8547883 -4.856621 -3.86771 

S2967 -0.6185966 0.125412 -1.8711455 0.48074321 

S2971 -1.05498 -0.4596928 -3.3184161 -2.2586803 

S329 0.1623228 -1.05331 -0.0538472 -2.7031302 

S339 -0.0579411 -1.044442 -1.0565482 -3.2718917 

S402 0.5130515 0.2638562 3.07276901 1.64162921 

S573 -0.3296513 0.7141154 -0.1131881 2.38698517 

S578 3.497206 -0.5026956 10.648141 -0.0228818 

S847 1.25227 0.5405591 4.29563249 2.54249128 

S865 0.4539231 -0.2415238 2.18435766 -0.1065562 

S884 0.1391787 1.057557 1.2282699 2.88246698 

 

A través de la exploración de los parámetros metabólicos y la identificación de los perfiles 

dietarios predominantes se encontró que el patrón 1 se asocia marginalmente a los niveles de 

colesterol LDL de nuestra sub-muestra (coef = 2.747, p = 0.0795); mientras que el patrón 2 se 

asocia negativamente al colesterol HDL (coef = -1.2785, p = 0.0105). 

 

3. Metagenómica: secuenciación shot-gun 

El secuenciador NextSeq utilizado genera 400 x 106 lecturas pareadas a partir de los fragmentos 

(i.e. 400,000,000 x 150 x 2 = 120 000 x106 nucleótidos), de manera que para este proyecto se 
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generaron un total de 1,624,041,934 lecturas (33,834,207 por muestra) de 150 bases 

correspondientes a 243,606,290,100 nucleótidos (Figura 21A y B).  

 

Figura 21. Número y longitud de lecturas secuenciadas. A) Distribución del número de lecturas en las 48 
muestras. B) Distribución de la longitud de las lecturas secuenciadas. 

 

Las secuencias se entregaron en ocho archivos por muestra, cuatro correspondientes a las 

lecturas sentido y cuatro correspondientes a las lecturas anti-sentido. Después de concatenados 

los archivos pertenecientes a un sentido dentro una muestra, se procedió a analizar la calidad de 

las lecturas. Se utilizó el programa, escrito en lenguaje JAVA, FASTQC (106). Todas las 

muestras secuenciadas resultaron tener promedios de calidad sobre las 28 puntuaciones de 

calidad (Phred Score) (Figura 22).  

 

Figura 22. Calidad (Phred Score) de las lecturas secuenciadas. Todas las muestras secuenciadas 
resultaron tener promedios de calidad sobre las 28 puntuaciones de calidad (Phred Score). 
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El rango intercuartil del contenido de Guanina/Citosina por secuencia de las muestras se 

mantuvo entre 45% y 47% (Figura 23A). No se detectó contenido de bases inespecíficas a lo 

largo de las lecturas. El 1.88% del total de las lecturas tuvo longitudes menores a 140-144 bases. 

El nivel de duplicación por secuencias, que indica la posibilidad de sobre amplificación, en 

general se mantuvo por debajo del 10% de secuencias idénticas repetidas 10 veces. El 

porcentaje de secuencias sobrerrepresentadas fue de entre 0.1% y 0.6% (Figura 23B). No se 

reportó contenido de adaptadores en las lecturas secuenciadas.  

 

Figura 23. Contenido de bases y secuencias duplicadas en las 48 muestras. A) Contenido de bases a lo 
largo de las secuencias y B) porcentaje de secuencias duplicadas. 

 

Para el procesamiento de limpieza de adaptadores y de bases de mala calidad se utilizó el 

programa, escrito en Python, Cutadapt en modo pareado (107). Se removieron los adaptadores 

en los extremos 3’ y 5’, así como también se usaron los parámetros de calidad con un umbral de 

20 puntuaciones de calidad y longitud mínima de 20 bases. El 99.6% de todos los pares de 

lecturas en las muestras resultaron del procesamiento de remoción de adaptadores, y pasaron 

el umbral de calidad y longitud mínima (Figura 24A). Por otro lado, 1 618 036 578 lecturas de 

calidad fueron alineadas contra el genoma humano haciendo uso del programa Bowtie2. Durante 

este proceso se eliminaron las lecturas pertenecientes al genoma del hospedero. El porcentaje 

de lecturas alineadas 1 o más veces al índice para Homo sapiens en las librerías fue de entre 

0.1% y 0.6%, resultando en 1, 617, 251, 896 lecturas microbianas (Figura 24B).   
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Figura 24. Secuencias microbianas filtradas de lecturas humanas. A) Lecturas antes y después de ser 
filtradas. La caja de bigotes verde oscuro representa el total de pares de lecturas secuenciadas, la caja 
de bigotes verde claro representa el total de pares de lecturas microbianas (filtradas). B) Porcentaje de 

lecturas alineadas al genoma humano. 

 

Se formaron entre 12 419 y 148 377 contigs con longitudes totales de entre 15 528 656 y 

243 879 740 bases (promedio 132 282 896) (Figura 25A). Los contigs más largos por librería 

variaron entre los 76193 y los 897637 bases (Figura 25B). El promedio de los porcentajes de 

lecturas ensambladas en cada una de las 48 muestras fue de 86.06% (Figura 25C). Los valores 

de N501 se reportaron entre 848 y 7940 bases. Se filtraron los contigs con longitudes menores a 

500 bases (Figura 25D; tabla anexada como suplemento 11).  

    

Figura 25. Datos y calidad del ensamblaje. A) Número de contigs en las 34 muestras ensambladas. B) 
Longitud del contig más largo por cada muestra. C) Porcentaje de lecturas ensambladas en cada una de 

las 48 muestras. D) N50 de cada muestra ensamblada. 

 
1 N50: la longitud del contig más corto a la mitad de la longitud total del genoma. 
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4. Análisis taxonómico, capacidad funcional y factores de virulencia de la microbiota 

intestinal. 

4.1. Alteraciones de la microbiota intestinal asociadas al metabolismo del metano en 

población infantil mexicana con obesidad 

 

Figura 26. Resumen gráfico del proyecto de alteraciones de la microbiota intestinal asociadas al 
metabolismo del metano en población infantil mexicana con obesidad. Se identificaron dos patrones 

dietarios caracterizados por el consumo de carbohidratos complejos y proteínas (patrón 1 a la izquierda 
de la imagen), y por el consumo de grasas saturadas y carbohidratos simples (patrón 2 a la derecha de 

la imagen). Se encontraron diferencias taxonómicas en la microbiota de los grupos con normopeso 
comparados con los de sobrepeso y obesidad. Así como también se encontraron distintos taxa 

asociados al IMC. Las vías del metabolismo de energía y metano se encontraron sobrerrepresentadas 
en el microbioma del grupo son sobrepeso y obesidad.  

 

La primera sección del análisis de esta tesis (Figura 26) se realizó anotando las lecturas 

microbianas de alta calidad usando marcadores filogenéticos de copia única basados en 

unidades taxonómicas operacionales (mOTUs) (117). Se encontraron 917 anotaciones de taxas 

a través de las 46 muestras utilizadas para este análisis; de las 48 muestras originales 2 muestras 

no pasaron los controles de calidad de manera que fueron excluidas. Estas anotaciones se 
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filtraron por baja abundancia (<0.01%) resultando en 875 taxas en 10 phylas (Figura 27A, tabla 

de anotación taxonómica usando mOTUs anexada como suplemento 12). 

 
Figura 27. Abundancia relativa de la microbiota de las 46 muestras. A) Abundancias relativas a nivel de 

phylum y B) géneros de las 46 muestras incluidas agrupadas por IMC. Las primeras 26 muestras 
corresponden al grupo de NP: normopeso, las 20 últimas corresponden al grupo de SPOB: sobrepeso y 

obesidad. 
 

Los géneros más abundantes incluyen Bacteroides, Prevotella, Alistipes, Eubacterium, 

Ruminococcus, Akkermansia, Dialister, Clostridium, Faecalibacterium y Barnesiella (Figura 27B). 

Dado que la disbiosis favorece un estado inflamatorio que afecta al metabolismo energético, se 

analizó la diversidad de la microbiota comparando el grupo de normopeso (NP) con el de 

sobrepeso y obesidad (SPOB). La diversidad alfa evaluada con el índice de Shannon y el inverso 

de Simpson resultó ligeramente más elevado en el grupo SPOB comparado con el de NP, aunque 

las diferencias no fueron significativas (p> 0.05) (Figura 28A y B). La relación entre Firmicutes y 

Bacteroidetes resultó mayor en el grupo de SPOB, sin diferencias significativas (p>0.05) (Figura 

28C). 

 

Figura 28. Diversidad alfa. A) Índice de Shannon (H), B) índice inverso de Simpson (1/D) y C) relación 
entre Firmicutes y Bacteroidetes (F/B) de la microbiota intestinal del grupo con normopeso (magenta) y 
sobrepeso/obesidad (amarillo). Ns: p> 0.05. Las comparaciones se obtuvieron a través de la prueba T y 

de la prueba de rangos de Wilcoxon (WRST). 
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Se identificaron taxas que contribuyen a más del 70% de la diferencia en la diversidad beta (Bray-

Curtis) entre ambos grupos de IMC (tabla anexada como suplemento 13). Se encontraron 

diferencias marginales, no estadísticamente significativas, en la abundancia de Roseburia sp. (p-

value = 0.098), Bacteroides rodentium (p-value = 0.055) y Bacteroides egerthii  (p-value = 0.073); 

mientras que la abundancia de Bacteroides intestinalis (p-value = 0.0012), Methanobrevibacter 

smithii (p-value = 0.042) y Eubacterium sp. (p-value = 0.044) fue diferente significativamente 

entre NP y SPOB (Figura 29).  

 

Figura 29. Abundancia relativa de los taxa que resultaron diferentes entre el grupo NP (magenta) 
comparados con los de SPOB (amarillo). Las comparaciones se realizaron a través de la prueba de 

rangos de Wilcoxon ajustada por tasa de descubrimientos falsos (FDR): Bacteroides rodentium/uniformis 
p = 0.055, Bacteroides intestinalis p = 0.0012, Bacteroides 67gerthii p = 0.073, Methanobrevibacter 
smithii p = 0.042, Eubacterium sp. CAG:180 p = 0.044, Roseburia species p = 0.098. *: p <= 0.05. 

 

Para este análisis se buscaron vectores nutrimentales que se ajustaran a la diversidad beta con 

el objetivo de investigar a las relaciones lineales que contribuyeran en dirección y peso con el 

gradiente de diversidad bacteriano. Encontramos que los ácidos grasos monoinsaturados 

(MUFAs) (r2 = 0.1513, p = 0.025), los lípidos (r2 = 0.1185, p = 0.057), los ácidos grasos saturados 

(r2 = 0.1004, p = 0.080), los ácidos grasos trans (r2 = 0.1062, p = 0.069) y la energía aportada 

por lípidos (kcal) (r2 = 0.1185, p = 0.057) son vectores significativos en la diversidad beta de 

Bray–Curtis.  
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Se analizaron las asociaciones entre los taxa diferentes entre los grupos y el consumo de 

macronutrientes de la población de estudio. En los taxa relacionados con el grupo con 

normopeso, el incremento en la abundancia de Bacteroides se asoció con el consumo de hidratos 

de carbono (B. rodentium coef = 0.002, p = 0.08; B. intestinalis coef = 0.001, p = 0.046; B. 

eggerthii coef = 0.0013, p = 0.04) y fibra (B. intestinalis coef = 0.0014, p = 0.085; B.  egerthii coef 

= 0.0017, p = 0.04). Así mismo, la disminución de su abundancia se asoció con el consumo de 

lípidos (B. rodentium coef = −0.003, p = 0.06; B. intestinalis coef = −0.0016, p = 0.02; B.  egerthii 

coef = −0.002, p = 0.008). Además, la disminución de la abundancia relativa de M. smithii se 

asoció con el consumo de proteína (coef = −0.0035, p = 0.046) (Tabla 6). Por otro lado, en el 

análisis de los taxa asociados al grupo con SPOB, se encontró que el incremento de la 

abundancia de Roseburia se asoció al consumo de proteínas (coef = 0.0017, p = 0.02), fibra (coef 

= 0.00074, p = 0.06) y en general el patrón 1 (coef = 0.0029, p = 0.02). Mientras que el incremento 

de la abundancia de Eubacterium se asoció con el consumo de azúcar (coef = 0.0016, p = 0.007) 

y grasas saturadas (coef = 0.002, p = 0.007); y disminuyó con fibra (coef = −0.004, p = 0.022), 

grasas poliinsaturadas (coef = −0.003, p = 0.024) y el patrón 1 (coef = −0.01, p = 0.07) (Tabla 6). 

Tabla 6. Análisis de asociación (regresión lineal) entre taxa y consumo de macronutrientes en 
porcentaje, ajustado por edad, sexo y antecedentes heredofamiliares de sobrepeso y obesidad. 

n=46 
Bacteroides 
rodentium 

Bacteroides 
intestinalis 

Bacteroides 
eggerthii 

Methanobrevibacter 
smithii 

Roseburia sp 
Eubacterium 

spcag180  

 coef p coef p coef p coef p coef p coef p  

hidratos de 
carbono (%) 

0.002 
0.0
8 

0.001 
0.04

6 
0.001

3 
0.04 0.00009 0.9 

-

0.0004 
0.14 

-

0.00

03 

0.8  

lípidos (%) -0.003 
0.0
6 

-
0.001

6 
0.02 

-
0.002 

0.008 0.0006 0.43 0.0002 0.54 
0.00

1 
0.33  

proteínas (%) 
-

0.000

7 

0.8

3 

0.000

05 
0.97 

0.000

8 
0.62 -0.0035 0.046 0.0017 0.02 

-

0.00

4 

0.14  

azúcares (%) -0.001 0.1 

-

0.000

09 

0.74 

-

0.000

3 

0.19 0.00003 0.92 

-

0.0000

8 

0.55 
0.00
16 

0.007  
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fibra (%) 0.001 
0.4

2 

0.001
4 

0.08
5 

0.001
7 

0.04 -0.0012 0.19 
0.0007

4 
0.06 

-
0.00

4 
0.022  

Ácidos grasos 
saturados (%) 

-0.001 
0.1

7 

-

0.000

3 

0.24 

-

0.000

3 

0.33 -0.0001 0.69 
0.0000

2 
0.86 

0.00
2 

0.007  

grasas mono- 
saturadas (%) 

-

0.000

1 

0.9

2 

0.000

6 
0.37 

-

0.000

3 

0.62 -0.0007 0.4 
0.0001

3 
0.73 

-

0.00

18 

0.25  

grasas 
poliinsaturadas 

(%) 
0.002 

0.1

2 

0.000

6 
0.35 

0.000

5 
0.43 0.0005 0.49 

0.0000

18 
0.95 

-
0.00

3 
0.024  

grasas trans (%) 0.011 
0.2

6 

0.002

1 
0.63 

0.003

2 
0.49 0.004 0.41 

-

0.0016 
0.46 

-

0.00

3 

0.7  

patrón 1 0.004 
0.4

7 
0.002 

0.34

9 

0.003

6 
0.18 -0.0036 0.22 0.0029 0.02 

-
0.01 

0.07  

patrón 2 -0.008 
0.1

4 

0.000

19 
0.94 

0.000

2 
0.92 0.0023 0.44 

-

0.0005 
0.66 

0.00

09 
0.87  

 

También se buscaron asociaciones entre la abundancia de los taxa de interés y el IMC usando 

puntajes z estratificados por alto y bajo consumo de patrones dietarios (Tabla 7). La 

incrementada abundancia relativa de Eubacterium sp se asocia con el incremento de IMC en 

población infantil cuando tienen un alto consumo del patrón 2 (coef = 1.89, p = 0.019). La 

abundancia de Roseburia sp en función del bajo consumo del patrón 1 se asocia al incremento 

del IMC (coef = 15.93, p = 0.059). Más aún, el efecto de la abundancia de B. rodentium en el IMC 

de la población de estudio presentó un comportamiento en espejo, en el que el alto consumo de 

proteínas e hidratos de carbono complejos (patrón 1) o el bajo consumo de grasas saturadas e 

hidratos de carbono simples (patrón 2) resultan en el mismo efecto. La abundancia de B. 

rodentium se asocia a una disminución del IMC cuando el consumo del patrón 1 es alto (coef = 

−2.42, p = 0.013) y cuando el consumo del patrón 2 es bajo (coef = −1.61, p = 0.053). 
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Tabla 7. Análisis de asociación entre los taxa de interés y el IMC (puntajes z) de acuerdo con el 
consumo de patrón dietario. El modelo de regresión lineal se ajustó por edad, sexo, antecedentes 

heredofamiliares de sobrepeso y obesidad y por cada patrón. 

  

Bacteroides Eubacterium Bacteroides Methanobrevibacter 
Roseburia sp 

Bacteroides 

rodentium spcag180 intestinalis smithii eggerthii 

Patrón 1 coef p coef p coef p coef p coef p coef p 

bajo 
consumo 

-0.97 0.28 0.89 0.19 -1.93 0.29 -1.89 0.11 15.93 0.059 
-

108.5 
0.91 

alto 
consumo 

-2.42 0.013 2.25 0.17 -2.65 0.16 -45.6 0.66 0.102 0.97 -1.72 0.16 

  

Patrón 2 coef p coef p coef p coef p coef p coef p 

bajo 
consumo 

-1.61 0.053 -0.43 0.77 -1.12 0.57 -141.97 0.25 4.85 0.13 -2.02 0.45 

alto 
consumo 

-1.53 0.3 1.89 0.019 -3.1 0.12 -1.54 0.26 10.83 0.32 -2.77 0.11 

 

Por otro lado, se realizó un análisis de predicción de genes para investigar el potencial funcional 

del microbioma. Se realizó un ensamblaje con el 86.06% de las lecturas filtradas por calidad y 

microbianas. El 75% de los ensambles reportaron N50s mayores a 2000 pares de bases. 

Encontramos 1,582,297 genes no redundantes a lo largo de las 46 muestras. El número 

promedio de genes anotados por librería fue de 123,326.68 ± 49,037.8 DE con una longitud 
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promedio de 719.44 ± 60.04 pares de bases (tabla de genes anotados (KOs) anexada como 

suplemento 14) (Figura 30A).  

 

Figura 30. Genes anotados (KOs) en 46 muestras y dos grupos de IMC. (A) Número de genes anotados 
en cada muestra. (B) Comparación de genes anotados en el grupo con NP (magenta) y SPOB (amarillo). 

 

No se encontraron diferencias en la riqueza de ambos grupos de IMC (Figura 30B); sin embargo, 

se encontraron 46 KOs (genes ortólogos de la base KEGG) sobre-representados y 111 sub-

representados (p y FDR < 0.05) en el grupo de NP comparado con el de SPOB (Figura 31; tabla 

anexada como suplemento 15). 

 

Figura 31. Gráfica MA mostrando la representación diferencial de los genes (resumidos por KOs) de la 
microbiota entre el grupo con NP comparado con SPOB. Los genes diferencialmente anotados p < 0.05; 
ajustados por FDR p < 0.05. MA es la relación entre los valores de intensidad (cuentas) y la diferencia 
entre los datos (eje-y M= radio logarítmico (el radio de diferencia logarítmica) y eje-x A= promedio del 

conteo normalizado)). 
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Se investigó si cada grupo de KOs diferenciales se asociaba significativamente a una vía 

metabólica definida en KEGG para determinar si alguna función biológica se encontraba 

enriquecida en el microbioma de alguno de los grupos de IMC. Encontramos 11 vías KEGG 

sobre-representadas y 31 sub-representadas que, a su vez, fueron filtradas por diferencias 

estadísticas significativas y tasa de descubrimientos falsos (FDR) (suplemento 15). Las vías 

sobre-representadas en el grupo con NP, en comparación con el grupo de SPOB, incluyeron el 

tráfico de membranas, lisosomas, apoptosis (p y BH < 0.05) y exosomas (p y BH < 0.1) (Figura 

32A). El metabolismo del metano, de energía (p y BH < 0.05), la biogénesis de ribosomas y el 

metabolismo de glicerofosfolípidos (p y BH < 0.1) resultaron sub-representados en el grupo con 

NP comparado con el de SPOB (Figura 32B). 

 

Figura 32. Vías KEGG sobre-representadas (A) y sub-representadas (B) en el grupo con NP comparado 
con el de SPOB. 
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4.2. Factores de virulencia en la microbiota intestinal asociados al IMC y a los marcadores 

bioquímicos sanguíneos de la población infantil con obesidad 

 

Figura 33. Resumen gráfico del proyecto de Factores de virulencia en la microbiota intestinal asociados 
al IMC y a los marcadores bioquímicos sanguíneos de la población infantil con obesidad. Se formaron 

dos categorías de acuerdo con el IMC de los participantes, NP (normopeso) del lado izquierdo (amarillo) 
y SPOB (sobrepeso y obesidad) del lado derecho (azul). Se identificó la asociación entre el consumo de 

proteínas y carbohidratos complejos con la abundancia de exotoxinas. Se encontraron diferencias 
taxonómicas entre ambos grupos que incluyen a Eubacterium sp, Faecalibacterium prausnitzii, Dialister, 
Monoglobus pectinilyticus, Bifidobacterium pseudocatenulatum en el grupo con SPOB; e Intestinibacter 

bartlettii, Bacteroides intestinalis, Bacteroides uniformis y Methanobrevibacter smithii en el grupo con NP. 
Las diferencias metabólicas que se encontraron entre ambos grupos incluyen la vías de biosíntesis de 

aminoácidos, de cofactores, transportadores y vitaminas, nucleósidos y nucleótidos, las vías de 
degradación de carbohidratos y azúcares y la vía de biosíntesis de aminas y poliaminas. La categoría de 

lipooligosacáridos se encontró diferencialmente abundante en el grupo con SPOB.  

 

La segunda sección de esta tesis implicó la búsqueda de “Factores de virulencia en la microbiota 

intestinal asociados al IMC y a marcadores bioquímicos sanguíneos en población infantil con 

obesidad” (Figura 33). Por lo anterior, se realizó la anotación de las lecturas de alta calidad 

microbianas a través de marcadores de genes clado-específicos del programa HUMAnN3 (Figura 

34). Se anotaron 291 especies pertenecientes a 120 géneros a lo largo de las 45 muestras; de 
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las 46 muestras obtenidas para analizar la composición de la microbiota, 1 fallo en ser anotada 

con HUMAnN3. Además, en las 45 muestras anotadas a través del MetaPhlAn, se encontraron 

107 géneros y 247 especies con una abundancia relativa superior al 0.01%. Los géneros más 

abundantes incluyeron a Bacteroides, Prevotella, Alistipes, Ruminococcus, Eubacterium, 

Faecalibacterium, Bifidobacterium, Roseburia, Akkermansia y Barnesiella. 

 

Figura 34. Abundancia relativa de los Filos en las 45 muestras incluidas en el estudio, agrupadas por 
IMC. 

 

Se analizó la diversidad de la población bacteriana comparando por los grupos previamente 

realizados por IMC. La distribución de los resultados de la diversidad alfa fue paramétrica para 

el índice inverso de Simpson a nivel de especies (Shapiro-Wilk p = 0.893). El resto de las 

distribuciones para especies y géneros resultaron no paramétrica (Shapiro-Wilk especies: 

Shannon p = 3.881e-05, Simpson p = 1.756e-09; géneros: Shannon p = 0.007538, Simpson p = 

0.002619, Simpson Inverso p = 0.01373). Las diferencias de diversidad alfa entre la microbiota 

del grupo con NP y el grupo con SP/OB fueron significativas para las anotaciones por género 

(WRST Shannon p = 0.41, Simpson p =. 0.33, Simpson inverso p = 0.033) (Figura 35A). Por otro 

lado, la diversidad alfa agrupada a nivel de especies no fue diferente significativamente entre 

ambos grupos (Figura 35B). 
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Figura 35. Diversidad alfa. (A) Agrupación a nivel de género y (B) especies. Índice de Shannon (H) y de 
Simpson inverso (1/D) de la microbiota intestinal de los grupos de niños con NP (amarillo) y SPOB 

(turquesa). Las compasiones se obtuvieron a través de las WRST y prueba T. ns: p > 0.05, * p < 0.05. 

 

La visualización de la diversidad beta entre la microbiota de la población infantil con normopeso 

comparada con la población con sobrepeso y obesidad evidencia dos agrupaciones (Figura 36) 

sin embargo, sólo la comparación de la diversidad wUF (por sus siglas en inglés, weighted 

UniFrac, que toma en cuenta las abundancias y distancias filogenéticas entre los taxa) fue 

significativa (adonis-PERMANOVA p = 0.03197).  

 

Figura 36. NMDS (por sus siglas en inglés Non-metric Multidimensional Scaling) de las distancias wUF 
entre el grupo con NP (amarillo) y SPOB (turquesa). 
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Los taxa que contribuyen mayoritariamente a la diferencia de diversidad Beta entre los grupos 

(Tabla 8 y 9), obtenida a través del análisis de similitud de porcentajes (por sus siglas en inglés, 

SIMPER: similarity of percentages analysis) incluyen generos y especies de los filos 

Actinobacteria, Bacteroidetes, Firmicutes, Verrucomicrobia y Proteobacteria.  

Tabla 8. Géneros que contribuyen mayoritariamente a la variación de la diversidad beta entre NP y 
SPOB (SIMPER). 

Reino Phyla Clase Orden  Familia Género ARA p  

Bacteria  

Actinobacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium 0.619209 0.16 

Bacteroidetes Bacteroidia Bacteroidales 

Bacteroidaceae Bacteroides 0.244334 0.28 

Prevotellaceae Prevotella 0.392434 0.24 

Rikenellaceae Alistipes 0.517258 0.89 

Firmicutes Clostridia Clostridiales 

Eubacteriaceae Eubacterium 0.457307 0.075  

Lachnospiraceae Roseburia 0.688064 0.1 

Ruminococcaceae 

Faecalibacterium 0.718408 0.044 * 

Ruminococcus 0.570175 0.92 

Verrucomicrobia Verrucomicrobiae Verrucomicrobiales Akkermansiaceae Akkermansia 0.655464 0.61 

*p<0.05; ARA=Abundancia Relativa Acumulada 

 

Tabla 9. Especies que contribuyen mayoritariamente a la variación de la diversidad beta entre NP y 
SPOB (SIMPER). 

Reino Phyla Clase Orden  Familia Género Especies ARA p  

Archa

ea 

Euryarchaeo

ta 
Methanobacteria 

Metha

nobact
eriales 

Methanobacteriacea

e 

Methanobrevibact

er 

Methanobrevibacter 

smithii 
0.7083112 0.081 

Bacter

ia 

Actinobacter
ia 

Actinobacteria 

Bifidob

acteria

les 

Bifidobacteriaceae Bifidobacterium Bifidobacterium longum 0.5443255 0.41 

Bacteroidia Bacteroidaceae Bacteroides Bacteroides caccae 0.4316854 0.53 
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Bacteroidete

s 

Bacter

oidale

s 

Bacteroides dorei 0.3565043 0.23 

Bacteroides fragilis 0.3170092 0.51 

Bacteroides plebeius 0.6957067 0.17 

Bacteroides stercoris 0.2730471 0.14 

Bacteroides uniformis 0.2227372 0.035 * 

Bacteroides vulgatus 0.1706975 0.67 

Bacteroides 

xylanisolvens 
0.6820434 0.39 

Barnesiellaceae Barnesiella 
Barnesiella 
intestinihominis 

0.6524708 0.79 

Prevotellaceae Prevotella Prevotella copri 0.1041508 0.73 

Rikenellaceae Alistipes 

Alistipes inops 0.6672934 0.69 

Alistipes putredinis 0.4931479 0.38 

Firmicutes Clostridia 
Clostri

diales 

Clostridiaceae Clostridium Clostridium sp CAG510 0.6365187 0.61 

Eubacteriaceae Eubacterium Eubacterium sp CAG180 0.3959697 0.024 * 

Lachnospiraceae 
Lachnospiraceae

_unclassified 
Eubacterium rectale 0.5869603 0.1 

Ruminococcaceae 

Faecalibacterium 
Faecalibacterium 

prausnitzii 
0.5666714 0.044 * 

Ruminococcus 

Eubacterium siraeum 0.6203502 0.21 

Ruminococcus bromii 0.4626596 0.71 

Proteobacte

ria 

Gammaproteoba

cteria 

Entero

bacter

ales 

Enterobacteriaceae Escherichia Escherichia coli 0.6039996 0.25 

Verrucomicr

obia 

Verrucomicrobia

e 

Verruc

omicro
biales 

Akkermansiaceae Akkermansia Akkermansia muciniphila 0.5198455 0.61 

*p<0.05; ARA=Abundancia Relativa Acumulada 
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De estas listas de géneros y especies obtenidas mediante SIMPER, los géneros Eubacterium, 

Faecalibacterium (WRST p = 0.075 y 0.044, respectivamente) y a las especies Bacteroides 

uniformis (p = 0.035), Methanobrevibacter smithii (p = 0.081), Eubacterium sp (p = 0.024) y 

Faecalibacterium prausnitzii (p = 0.044) resultaron marginal y significativamente distintos entre 

NP y SPOB (Figura 37).   

 

Figura 37. Abundancia relativa de los taxa que fueron diferentes entre los grupos con NP (amarillo) y 
SPOB (turquesa). Las comparaciones se obtuvieron usando WRST ajustada por FDR, *: p <= 0.05. 

 

Tomando en cuenta la diversidad entre ambos grupos de IMC se ajustaron las variables 

cuantitativas como vectores en el NMDS. El índice de la diversidad Beta tomando en cuenta las 

abundancias (Bray-Curtis) de los géneros se correlacionó significativamente con las variables de 

peso (r2 = 0.1314, p = 0.049), la talla (r2 = 0.1435, p = 0.045), el porcentaje de consumo de 

hidratos de carbono (r2 = 0.1961, p = 0.010) y lípidos (r2 = 0.1960, p = 0.011). Por otro lado, el 

índice de diversidad Beta considerando abundancias y distancias filogenéticas (wUF) de las 

especies se correlacionó significativamente con el índice cintura-cadera de los participantes (r2 = 

0.1377, p = 0.035) y marginalmente con el normopeso y sobrepeso/obesidad (r2 = 0.0744, p = 

0.055). 
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Se utilizó el análisis lineal discriminante de tamaño de efecto (por sus siglas en inglés LEfSe: 

linear discriminant analysis effect size) para identificar a los taxa bacterianos y a las vías 

metabólicas que con mayor probabilidad predicen las diferencias en la microbiota del grupo con 

NP comparado con SPOB, tomando en cuenta la consistencia biológica y la relevancia del efecto 

(126). El grupo con sobrepeso/obesidad resultó tener mayor abundancia del filo Firmicutes 

(Figura 38A) y una relación entre Firmicutes:Bacteroidetes incrementado (Figura 38B) en 

comparación con el grupo con NP (LDA, por sus siglas en inglés: Linear Discriminant Analysis, 

>2 y Wilcoxon rank sum test p <0.05). Así mismo, se encontraron clases representativas de los 

filos de Firmicutes y Proteobacteria sobrerrepresentados en el grupo SPOB, incluyendo 

Clostridia, Negativicutes y Deltaproteobacteria (Figura 38A). 

 

Figura 38. Taxa bacterianos que contribuyen a las diferencias entre la microbiota del grupo NP (amarillo) 
y SPOB (turquesa) obtenidos mediante LEfSe (análisis lineal discriminante de tamaño de efecto). (A) 

Cladograma mostrando la comparación entre el grupo NP y SPOB, donde los colores resaltan los grupos 
taxonómicos diferenciales entre ambos. (B) Firmicutes:Bacteroidetes (F/B) entre el grupo NP y SPOB. La 

comparación se obtuvo mediante WRST *p-value <0.05. 

 

Los taxa que mayoritariamente explican las diferencias entre los grupos de IMC incluyen 

Eubacterium sp, Faecalibacterium prausnitzii, Dialister, Monoglobus pectinilyticus y 

Bifidobacterium pseudocatenulatum en el grupo con SPOB. Mientras que Intestinibacter bartlettii, 

Bacteroides intestinalis y Bacteroides uniformis resultaron tener un tamaño de efecto significativo 

en el grupo NP (puntajes- scores LDA (log10) <-2 y >2, p <0.05) (Figura 39).  
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Figura 39. Taxa bacterianos que contribuyen a las diferencias entre la microbiota del grupo NP (amarillo) 
y SPOB (turquesa) obtenidos mediante LEfSe (análisis lineal discriminante de tamaño de efecto). Lista 
de los taxa diferencialmente abundantes entre las comunidades microbianas del grupo NP y SPOB. El 

puntaje LDA (log10) está indicado en la parte inferior de la gráfica, p < 0.05. 

 

Otros taxa marginalmente diferenciales entre ambos grupos incluyen Methanobrevibacter smithii, 

Roseburia, Eubacterium rectale, Oscillibacter, Odoribacter laneus, Lactococcus lactis, 

Fusicatenibacter saccharivorans, Dorea longicatena, Clostridium paraputrificum, Eubacterium 

hallii, Coprococcus catus, Bilophila wadsworthia, Porphyromonas asaccharolytica, Prevotella 

buccalis, Parvimonas, Alistipes timonensis, Tyzzerella nexilis, Clostridium citroniae y Bacteroides 

finegoldii (puntajes LDA (log10) <-2 y >2, p <0.1) (Figura 40). 
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Figura 40. Lista de taxa bacterianos y arqueas que contribuyen a las diferencias entre la microbiota del 
grupo NP (amarillo) y SPOB (turquesa) obtenidos mediante LEfSe (análisis lineal discriminante de 

tamaño de efecto). El puntaje-score LDA (log10) está indicado en la parte inferior de la gráfica, p < 0.1. 

 

El potencial metabólico del microbioma, resumido por vías MetaCyc y Comisión de Enzimas 

“nivel 4” (EC), es diferente entre NP y SPOB. Se obtuvieron 436 vías anotadas a través de 

MetaCyc. La abundancia diferencial entre vías resulto en mayores puntajes LDA (puntajes LDA 

Firmicutes
Clostridia

Clostridiales
Eubacteriaceae

Eubacterium
Eubacterium sp CAG 180

Lachnospiraceae
Roseburia

Eubacterium rectale
Lachnospiraceae unclassified

Faecalibacterium
Faecalibacterium prausnitzii

Oscillibacter
Oscillospiraceae

Negativicutes
Odoribacter laneus

Firmicutes order unclassified
Firmicutes family unclassified
Firmicutes class unclassified

Firmicutes genus unclassified
Selenomonadales

Firmicutes bacterium CAG 83
Dialister

Veillonellales
Veillonellaceae

Selenomonadaceae
Lactococcus lactis

Bifidobacterium pseudocatenulatum
Fusicatenibacter saccharivorans

Fusicatenibacter
Dorea longicatena

Monoglobus
Monoglobus pectinilyticus

Eubacterium sp CAG 38
Clostridium paraputrificum

Eubacterium hallii
Coprococcus catus

Desulfovibrionaceae
Deltaproteobacteria

Desulfovibrionales
Bilophila wadsworthia

Bilophila
Porphyromonas asaccharolytica
Tissierellia
Porphyromonadaceae
Porphyromonas
Prevotella buccalis
Tissierellales
Peptoniphilaceae
Parvimonas
Peptostreptococcaceae
Alistipes timonensis
Intestinibacter bartletti
Intestinibacter
Tyzzerella nexilis
Tyzzerella
Clostridium citroniae
Bacteroides finegoldii
Methanobrevibacter
Methanobacteriaceae
Archaea
Methanobacteria
Methanobrevibacter smithii
Euryarchaeota
Methanobacteriales
Bacteroides intestinalis
Bacteroides uniformis



Capítulo 3: Resultados 

 

 82 

(log10)>2) en el grupo SPOB comparado con el de NP, en la vía de biosíntesis de aminoácidos 

(biosíntesis de L-arginina y L-ornitina), la vía de biosíntesis de cofactores, transportadores y 

vitaminas (biosíntesis de coenzima A y vitamina B5, y la vía de formación de tiamina), las vías 

de biosíntesis y degradación de nucleósidos y nucleótidos (biosíntesis de UMP, biosíntesis de 

ribonucleótido 5-aminoimidazol, biosíntesis de novo de deoxiribonucleótidos de pirimidina y 

degradación de ribonucleótidos de purina), la vía de degradación de hidratos de carbono y 

azúcares (degradación de galactosa y estaquiosa) y la vía de biosíntesis de aminas y poliaminas 

(biosíntesis de norespermidina) (Figura 41). Las vías con mayor abundancia en el grupo NP 

incluyen a la vía de la degradación y fermentación de aminoácidos (degradación de L-glutamato 

VIII, fermentación de succinato a butanoato), la vía de biosíntesis de cofactores, transportadores 

y vitaminas (supervía de biosíntesis de dimetilmenaquinol, supervía de biosíntesis de menaquinol 

y el cíclo gama-glutamil), la vía de biosíntesis de aminas y poliaminas (supervía de biosíntesis 

de arginina y poliaminas) y la vía de biosíntesis de lípidos. 

 

Figura 41. Resumen del análisis lineal discriminante de tamaño de efecto (LEfSe). Lista de vías 
resumidas por MetaCyc diferencialmente abundantes entre los microbiomas del grupo NP (amarillo) y 

SPOB (turquesa). El puntaje-score LDA (log10) está indicado en la parte inferior de la gráfica, p < 0.05. 
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Las vías que se encontraron diferencialmente abundantes entre los grupos NP y SPOB se 

identificaron en 35 genomas de taxas anotados (Figura 42; figura y tabla anexada como 

suplemento 16 y suplemento 17). Las abundancias de las vías se encuentran contribuidas 

mayoritariamente por los géneros Escherichia, Bacteroides, Faecalibacterium, Eubacterium, 

Bifidobacterium, Blautia, Ruminococcus y Roseburia.  

 

Figura 42. Gráfico de barras estratificado. Cada barra representa una vía (MetaCyc) que 
mayoritariamente explica las diferencias entre NP y SPOB determinadas por LEfSe (Linear discriminant 

analysis Effect Size). Los paneles muestran las estratificaciones por contribución de taxa a la vía del 
grupo de NP (A & B, n = 26), SPOB (C & D, n = 19). Las vías se identifican por sus siglas en inglés: 

ARGSYN-PWY: L-arginine biosynthesis I (via L-ornithine), ARGSYNBSUB-PWY: L-arginine biosynthesis 
II (acetyl cycle), COA-PWY-1: coenzyme A biosynthesis II (mammalian), COA-PWY: coenzyme A 

biosynthesis I, GLUTORN-PWY: L-ornithine biosynthesis, PWY-4242: pantothenate and coenzyme A 
biosynthesis III, PWY-5686: UMP biosynthesis, PWY-6121: 5-aminoimidazole ribonucleotide biosynthesis 
I, PWY-6317: galactose degradation I (Leloir pathway), PWY-6527: stachyose degradation, PWY-6545: 

pyrimidine deoxyribonucleotides de novo biosynthesis III, PWY-7357: thiamin formation from pyrithiamine 
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and oxythiamine (yeast), PWY-7400: L-arginine biosynthesis IV (archaebacteria), PWY0-1296: purine 
ribonucleosides degradation, PWY66-422: D-galactose degradation V (Leloir pathway), 

ARG+POLYAMINE-SYN: superpathway of arginine and polyamine biosynthesis, NAGLIPASYN-PWY: 
lipid IVA biosynthesis, PWY-4041: &gamma;-glutamyl cycle, PWY-5088: L-glutamate degradation VIII (to 
propanoate), PWY-5677: succinate fermentation to butanoate, PWY-5838: superpathway of menaquinol-
8 biosynthesis I, PWY-5840: superpathway of menaquinol-7 biosynthesis, PWY-5845: superpathway of 
menaquinol-9 biosynthesis, PWY-5861: superpathway of demethylmenaquinol-8 biosynthesis, PWY-

5862: superpathway of demethylmenaquinol-9 biosynthesis, PWY-5897: superpathway of menaquinol-11 
biosynthesis, PWY-5898: superpathway of menaquinol-12 biosynthesis, PWY-5899: superpathway of 

menaquinol-13 biosynthesis. 

 

Por otro lado, encontramos que la información metabólica y dietaria se asocian con taxas 

específicos de la microbiota intestinal y con la capacidad funcional. Se identificaron a la edad y 

sexo como variables significativamente asociadas con la composición del microbioma (adonis-

PERMANOVA p < 0.05), concordante con resultados previos (135–137). De acuerdo con este 

resultado, se corrigió por edad y sexo en los análisis que involucraron perfiles taxonómicos a 

nivel de especies.  

Para identificar los taxa individuales asociados con las variables metabólicas y dietarias, 

analizamos la abundancia a través del uso de modelos lineales generalizados. Se buscaron 

asociaciones con las covariables de índice cintura-cadera (W:H), glucosa (Glu), triglicéridos (TG) 

y colesterol total (TC) (Figura 43); y con los datos dietarios estimados a partir del CCFA que 

incluyen energía total, el patrón dietario 1 y 2, el porcentaje de consumo de proteína, fibra, 

hidratos de carbono, azúcares, lípidos, ácidos grasos saturados (S-FA), ácidos grasos trans (T-

FA), ácidos grasos monoinsaturados (MUFA) y ácidos grasos poliinsaturados (PUFA) (Figura 

44). En estos análisis se usaron abundancias relativas transformadas de los datos microbianos 

composicionales con corrección por inflación de ceros. A través del análisis de la asociación de 

las especies individuales con los parámetros metabólicos de la población, se encontraron 32 taxa 

significativos con respecto al W:H, 28 taxa con los niveles de glucosa en sangre, 33 con 

triglicéridos y 36 con colesterol (p, q y FDR < 0.05, tabla anexada como suplemento 18). Victivallis 

vadensis, Ruminococcus sp, Ruminococcaceae bacterium D5, Prevotella sp, Mitsuokella 

multiacida y Clostridium sp se asociaron negativa y predominantemente con los parámetros 

metabólicos. Mientras que Parvimonas sp, Klebsiella variicola, Gemella morbillorum, 
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Enterococcus mundtii, Citrobacter youngae, C. portucalensis y C. europaeus mostraron 

asociación positiva con los mismos (Figura 43). 

 

Figura 43. Mapa de calor indicando las asociaciones significativas encontradas entre las abundancias de 
los taxas microbianos, los datos antropométricos (índice cintura-cadera: W:H), los parámetros 

metabólicos de glucosa (mg/dl), triglicéridos (mg/dl) y colesterol total (mg/dl) en sangre usando modelos 
lineales de asociación multivariada (MaAsLin2). La lista completa de taxa, coeficientes, errores estándar, 

valores p, q y FDR se enlistan en la tabla anexada como suplemento 18. 

 

Para el análisis de la información dietaria estimada a partir del CFCA encontramos 46 taxa 

significativamente asociadas con la energía total consumida, 40 con el patrón dietario 1 y 52 con 

el patrón dietario 2; y los porcentajes de consumo de proteínas con 38 taxas, de fibra con 35, de 

hidratos de carbono con 30 taxa, azúcares con 39, lípidos con 31 y el porcentaje de consumo de 

los ácidos grasos saturados, trans, poli y monoinsaturados con 25, 36, 36 y 37 taxas, 
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respectivamente (valor p, q y FDR <0.05, tabla anexada como suplemento 18). Streptococcus 

vestibularis, Prevotella corporis, Porphyromonas endodontalis, Megasphaera elsdenii, Klebsiella 

variicola, Citrobacter youngae, C. portucalensis, C. europaeus, Butyrivibrio sp, Bacteroides 

egerthii, Bacteroides coprophilus y Alloprevotella tannerae se asociaron positivamente al 

consumo de energía total (Figura 44). Curiosamente, la mayoría de estos taxa también se 

encontraron asociados con los parámetros metabólicos de la población de estudio (Figura 43). 

Los taxa relevantes asociados con el consumo de proteínas e hidratos de carbono complejos, o 

grasas saturadas e hidratos de carbono simples incluyen Streptococcus mutans, S. 

macedonicus, Ruminococcus sp, Propionibacterium acidifaciens, Prevotella corporis, 

Parascardovia denticolens, Mogibacterium diversum, Methanobrevibacter smithii, Lactobacillus 

iners, L. delbrueckii, Enterococcus mundtii, Dorea sp, Desulfovibrionaceae bacterium, 

Bacteroidales bacterium, Alloprevotella tannareae, Actinomyces odontolyticus y Acinetobacter 

johnsonii (Figura 44). De manera interesante, la mayoría de los taxa asociados positivamente 

con el patrón de consumo 2 se asociaron negativamente con el patrón 1. Las asociaciones de 

algunos taxa con el patrón 2 mostraron la misma tendencia en sus asociaciones con el porcentaje 

de consumo de macronutrientes. Consecuentemente, encontramos Citrobacter spp y Klebsiella 

variicola asociadas con el porcentaje de consumo de azúcar, lípidos y ácidos grasos saturados 

y trans. Por otro lado, encontramos asociaciones de Victivallis vadensis, Ruminococcaceae 

bacterium, Mitosukella multiacida y Clostridium spp con el porcentaje de consumo de proteínas, 

fibra, hidratos de carbono, ácidos grasos monoinsaturados y poliinsaturados (Figura 44).  
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Figura 44. Mapa de calor indicando las asociaciones significativas entre la abundancia de los taxa 
microbianos y la información dietaria obtenida a través del CFCA usando modelos lineales de asociación 
multivariada (MaAsLin2). La lista completa de taxa, coeficientes, errores estándar, valores p, q y FDR se 
enlistan en la tabla anexada como suplemento 18. P1: patrón 1, P2: patrón 2, Prot: proteínas, Fibr: fibra, 

HC: hidratos de carbono, Azúc: azúcares, Lip: lípidos, S-FA: ácidos grasos saturados, T-FA: ácidos 
grasos trans, PUFA: ácidos grasos poliinsaturados y MUFA: ácidos grasos monoinsaturados. 

  

Para profundizar en el análisis de como la capacidad funcional de la microbiota se relaciona con 

los parámetros metabólicos y el consumo de la dieta en la población de estudio, se evaluaron las 

vías metabólicas anotadas con MetaCyc y el nivel 4 de la comisión de enzimas (ECs) obtenidas 

a través de HUMAnN3 (138,139). Para el análisis de la capacidad funcional usando las 

anotaciones de MetaCyc se ajustó por los valores reportados de actividad física (adonis-

PERMANOVA, p < 0.05) y para los ECs se ajustó por edad (adonis-PERMANOVA, p < 0.05) 

(tabla anexada como suplemento 19). 
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Las asociaciones significativas con los valores de IMC (puntajes-z), triglicéridos y colesterol total 

en sangre, el porcentaje de consumo de ácidos grasos trans y el patrón 2 de alimentación 

incluyeron agrupaciones de genes en 3 vías y seis familias de genes (Tablas 10 y 11). El IMC se 

asoció negativamente con el ciclo gamma-glutamil y liasa amonio-aspartato (p < 0.05 y q < 0.1). 

La vía de degradación de la estaquiosa se asoció positivamente con los niveles sanguíneos de 

triglicéridos de la población; y el cofactor molibdeno guanililtransferasa, dipeptidasa E y alcohol 

deshidrogenasa se asociaron positivamente al colesterol total en sangre (p < 0.05 y q < 0.1). El 

porcentaje de ácidos grasos trans se asociaron positivamente con la biosíntesis II de 1-4-

dihidroxi-6-naftoato y negativamente a la familia de genes de la arabinosa-5-fosfato isomerasa 

(p < 0.05 y q < 0.05). La piruvato-sintasa se asoció positivamente con el consumo dietario 

correspondiente al patrón 2 (p < 0.05 y q < 0.1). 

 

Tabla 10. Asociaciones obtenidas a través de MaAsLin2 (modelos lineales de asociaciones 
multivariadas) entre la capacidad funcional de la microbiota resumida como MetaCyc y la información 

metabólica y dietaria de la población ajustada por actividad física. 

Vía (MetaCyc) Efecto coef 95% IC p q 

PWY.4041 Ciclo gamma glutamil IMC puntajes-z -0.0006725 
(-1.01e-03, 

-3.34e-04) 
0.000358 0.08601319 

PWY.6527 Degradación de estaquiosa 
Triglicéridos 

mg/dl 
0.00064815 

(2.98e-04, 

9.98e-04) 
0.00076372 0.09088224 

PWY.7371 
Biosíntesis de 1-4-dihidroxi-6-

naftoato II * 

Ácidos grasos 

trans % 
0.0001006 

(5.69e-05, 

1.44e-04) 
5.21E-05 0.02306976 

*: p <= 0.05. 

 

Tabla 11. Asociaciones obtenidas a través de MaAsLin2 (modelos lineales de asociaciones 
multivariadas) entre la capacidad funcional de la microbiota resumida como ECs nivel 4 y la información 

metabólica y dietaria de la población ajustada por edad. 

Nivel 4 de la comisión de enzimas (ECs) Efecto coef 95% IC p q 

X4.3.1.1 Liasa amonio-aspartato IMC puntajes-z 

-

0.38241

5 

(-5.39e-01, -2.26e-

01) 

2.19E-

05 

0.07349

2 
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X2.7.7.77 
Cofactor molibdeno 

guanililtransferasa 

Colesterol Total 

mg/dl 

0.31827

9 

(1.56e-01, 4.80e-

01) 

0.00040

1 

0.09008

4 

X3.4.13.2

1 
Dipeptidasa E 

Colesterol Total 

mg/dl 

0.28743

6 

(1.40e-01, 4.35e-

01) 

0.00044

2 

0.09008

4 

X1.1.1.1 Alcohol deshidrogenasa 
Colesterol Total 

mg/dl 

0.25916

7 

(1.25e-01, 3.94e-

01) 

0.00049

9 

0.09310

7 

X1.2.7.1 Piruvato-sintasa Patrón 2 
0.41508

5 

(2.46e-01, 5.84e-

01) 

1.96E-

05 

0.06591

5 

X5.3.1.13 Arabinosa-5-fosfato isomerasa * Ácidos grasos trans % 

-

0.69772

8 

(-9.63e-01, -4.33e-

01) 

6.33E-

06 
0.01418 

*: p <= 0.05. 

 

La diversidad de los factores de virulencia en la microbiota intestinal es diferente entre el grupo 

con NP y SPOB. La obesidad ha sido asociada con procesos inflamatorios que incluyen la 

endotoxemia relacionada con los lipopolisacáridos (LPS) (140,141). Se utilizó ABRicate para 

mapear genes de factores de virulencia en la VFDB (Virulence Factor Database). Se obtuvieron 

6711 anotaciones a lo largo de 526 factores de virulencia. Después de filtrar por cobertura (³50%) 

e identidad (³75%) se identificaron 237 factores de virulencia presentes en nuestras muestras 

(tabla anexada como suplemento 20). La riqueza y la diversidad alfa evaluada mediante el índice 

de Shannon fue significativamente mayor en el grupo con NP, en comparación con el de SPOB 

(Figura 45).  

 

Figura 45. Riqueza (A) e índice de Shannon (H) (B) entre el grupo con NP (amarillo) y SPOB (turquesa). 
La comparación pareada se obtuvo usando WRST, *p < 0.05. 
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Para los siguientes análisis, los factores de virulencia anotados se agruparon usando su 

clasificación por identificador (VFID).  

La abundancia de los lipooligosacáridos (LOS, CVF 494 y VF 0044) se identificó como diferencial 

en el grupo con SPOB comparado con el de NP (Tasa de cambio logarítmica= 8.29, p < 0.001, 

FDR < 0.05) (Figura 46, tabla anexada como suplemento 21). La abundancia de los factores de 

virulencia agrupados por VFID y por categoría no fue diferente entre los dos grupos de IMC (NP 

y SPOB) (WRST p>0.05).  

 

Figura 46. Gráfica MA mostrando la representación diferencial de los factores de virulencia (agrupados 
por VFID) identificados en la microbiota entre el grupo con SPOB comparado con NP. El grupo de VFID 

(LOS) diferencialmente anotado p < 0.05; ajustados por FDR p < 0.05. MA es la relación entre los valores 
de intensidad (cuentas) y la diferencia entre los datos (eje-y, M= radio logarítmico (el radio de diferencia 

logarítmica) y eje-x A= promedio del conteo normalizado). 

También, evaluamos asociaciones entre los parámetros metabólicos y la información dietaria con 

las categorías de los factores de virulencia encontradas en los microbiomas de la población de 

estudio (tabla anexada como suplemento 22). Cinco categorías de factores de virulencia 

incluyendo exotoxinas, efectores de los sistemas de secreción, adherencia, modulación inmune 

y factores metabólicos y nutricionales se asociaron con el IMC, W:H; glucosa, triglicéridos y 

colesterol total en sangre; y con el distinto consumo dietario (Figura 47). Se encontró que la 

toxina iota y termo-estable (ST), ambas pertenecientes a la categoría de endotoxinas, se asocian 

positivamente con el IMC. ST también se encontró asociada con el W:H, triglicéridos y colesterol 

total en sangre. Nueve y siete agrupaciones por VFID pertenecientes a las 5 categorías de 

factores de virulencia se asociaron positivamente con triglicéridos en sangre y consumo del 

patrón 1, respectivamente. Seis VFIDs se asociaron negativamente con el porcentaje de 
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consumo de azúcar. El porcentaje de consumo de lípidos y ácidos grasos trans se encontraron 

asociados con la categoría de endotoxinas (Figura 47).  

 

Figura 47. Mapa de calor indicando las asociaciones significativas entre los factores de virulencia 
agrupados por VFID y la información antropométrica, los parámetros metabólicos y el consumo dietario 

obtenido a través del CFCA. Las categorías de los factores de virulencia se indican en amarillo 
(exotoxinas), azul (efectores de los sistemas de secreción), verde (adherencia), gris (modulación inmune) 
y rojo (factores metabólicos y nutricionales). La lista de VFID, coeficientes, errores estándar, valores p y 

q se enlistan en la tabla anexada como suplemento 22. IMC: índice de masa corporal, W:H: índice 
cintura-cadera, Glu: glucosa, TG: triglicéridos, CT: colesterol total, ET: energía total, P1: patrón 1, P2: 

patrón 2, HC: hidratos de carbono, Azúc: azúcares, Líp: lípidos, T-FA: ácidos grasos trans. 
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Capítulo 4. Discusión, Conclusiones y Perspectivas 

 

El sobrepeso, la obesidad y el síndrome metabólico asociado en población infantil ha 

incrementado drásticamente a nivel mundial (142). México se encuentra dentro de los 10 

primeros países con mayor índice de obesidad infantil (143). La compleja etiología del sobrepeso 

y obesidad, así como la obesidad misma, impactan profundamente la calidad de vida (142). Se 

ha reportado que la obesidad es más prevalente en las mujeres, sin embargo en la población 

infantil mexicana que formó parte de este estudio no se encontraron diferencias significativas 

entre la cantidad de niños y niñas con sobrepeso y obesidad (144). En la población infantil de 

estudio y similar al resultado de estudios previos en la misma población, encontramos mayor 

acumulación de grasa visceral (W:H) y peso en los datos antropométricos de la población infantil 

con SPOB comparado con el grupo NP; un vaticinador del fenotipo metabólico de la obesidad 

(145,146). Los demás criterios que definen al síndrome metabólico, como la tensión arterial, los 

triglicéridos, colesterol y glucosa en sangre resultaron más elevados en el grupo SPOB, sin 

embargo, no encontramos diferencias significativas, sugiriendo que este grupo puede estar en 

mayor riesgo o en el inicio del deterioro metabólico. 

 

La dieta y la microbiota juegan papeles importantes en el desarrollo de la obesidad. Los CFCA 

permiten el asesoramiento del efecto de la dieta en la composición de la microbiota intestinal a 

través de diferentes enfoques. Estos incluyen el uso de índices dietarios que capturan la calidad 

y las características de la dieta en general y de manera dependiente de las cantidades de 

nutrientes o grupos de alimentos consumidos, permitiendo la asociación entre nutrientes y 

metabolitos con la microbiota (147). Los CFCA resultan en una herramienta adecuada para 

estudiar la compleja y variable dieta de los individuos que participaron en el estudio, ya que 

consideran aproximaciones del consumo de los grupos de alimento y sus cantidades a lo largo 

de 1 mes. A través del análisis de la información obtenida a través de estos CFCA, obtuvimos 

dos patrones dietarios en nuestra población de estudio. Los patrones dietarios representan más 

fidedignamente el consumo alimentario general de un individuo a largo plazo, simplificando la 

complejidad de la dieta y sacrificando el entendimiento detallado de las interacciones entre 

nutrientes específicos y la microbiota (147). Es importante resaltar que las personas no 

consumen nutrientes aislados sino una variedad de alimentos con combinaciones complejas de 

nutrientes que, a su vez, son interactivos y sinérgicos, haciendo a los patrones de alimentación 
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una herramienta útil y reproducible (99). Por otro lado, los patrones dietarios que consideran la 

cantidad y diversidad de los alimentos son de utilidad para formular estrategias para obtener 

cambios duraderos en la microbiota a largo plazo a nivel poblacional. El consumo de alimentos 

contenidos en un patrón dietario tiene implícito el complejo efecto sinérgico entre la matriz de 

múltiples nutrientes que, potencialmente ejerce un mayor impacto a lo largo de la microbiota, 

comparado con un único nutriente (99). En estudios previos, se han detectado diversos patrones 

dietarios y se ha asociado el patrón definido como más saludable con la composición de la 

microbiota intestinal (148). Por ejemplo, una dieta diversa, particularmente heterogénea en el 

número de diferentes alimentos derivados de plantas, se ha asociado a mayor diversidad en la 

comunidad microbiana del intestino (149–151). Por otro lado, también se han reportado 

asociaciones entre la diversidad de la dieta, la composición de la microbiota y los parámetros 

metabólicos de salud (152). El patrón dietario caracterizado por el consumo de alimentos ricos 

en proteínas, jugos, vegetales, frutas, botanas y dulces se ha asociado a abundancias relativas 

incrementadas de Bacteroidetes,  Bacteroides y Ruminococcus y disminuidas de 

Bifidobacterium, Prevotella, Blautia y Roseburia en población infantil (153).  

A través del análisis de los datos dietarios de la población de estudio (n=45 y n=46) 

colectados en este trabajo, se generaron patrones dietarios con el objetivo de capturar la 

complejidad de sus hábitos alimentarios. Un patrón dietario de alta calidad se ha definido por su 

consumo equilibrado de macronutrientes en el que el 20% de la energía total se extrae de 

proteínas, 30% de lípidos y 50% de hidratos de carbono, a través del alto consumo de frutas, 

nueces, vegetales y cereales integrales. Este se ha asociado inversamente a la ganancia de 

peso y al riesgo de desarrollar obesidad (154). En la población de estudio, el patrón 1 se 

caracteriza por el consumo de proteínas e hidratos de carbono complejos, que incluyen fibra. En 

general, los hidratos de carbono son una fuente importante de calorías. Los hidratos de carbono 

complejos, derivados de alimentos a base de vegetales, son considerados más sanos y 

constituyen la mayor fracción dietaria que alcanza el intestino grueso donde su efecto es 

modulado por la variabilidad de la microbiota (155,156). La fermentación de la fibra se lleva a 

cabo a través de la comunidad microbiana fibrolítica que incluye a los géneros de Bacteroides, 

Roseburia, Ruminococcus y Bifidobacterium (155). De manera concordante, en este estudio se 

encontró un incremento de Bacteroides asociado al consumo de hidratos de carbono complejos. 

El segundo patrón de este estudio se caracterizó por el consumo de grasas saturadas e hidratos 

de carbono simples. Los hidratos de carbono simples en la dieta usualmente proveen de calorías 

sin nutrientes (157). Los hidratos de carbono simples, como son los monosacáridos y disacáridos, 
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alcanzan el intestino grueso cuando el hospedero se sobrealimenta de azúcares (158). No 

obstante, no se encontraron asociaciones significativas entre el consumo de los patrones 

dietarios y el índice de masa corporal de la población infantil.  

 

La microbiota gastrointestinal es un factor biológico que afecta el consumo de energía en el 

cuerpo humano. Se han reportado diferencias en la diversidad bacteriana, la composición 

taxonómica y la relación entre phyla entre individuos con normopeso y obesidad (159). Distintos 

estudios han descrito mayor diversidad microbiana en población infantil con sobrepeso (160,161). 

En los dos análisis de este trabajo encontramos mayor diversidad alfa en el grupo con SPOB, 

esta diferencia resultó significativa con la anotación de HUMAnN3 a nivel de géneros. En otros 

estudios, se ha encontrado mayor diversidad en el grupo con normopeso, sugiriendo que las 

diferencias de consumo dietario y geográficas juegan un papel importante (162). Por otro lado, 

consistentemente con reportes previos encontramos una relación F:B elevada en la población 

infantil con SPOB comparado con los de NP (163). Los taxa más abundantes en el grupo con 

sobrepeso y obesidad pertenecen a los Firmicutes, mientras que miembros del phylum 

Bacteroidetes resultaron más abundantes en el grupo de normopeso. Estudios previos han 

descrito abundancias elevadas del filo Firmicutes y disminuidas de Bacteroidetes en participantes 

con obesidad comparados con los normopeso, sugiriendo que la diferencia se asocia a la 

incrementada producción de ácidos grasos de cadena corta (AGCC y SCFAs, por sus siglas en 

inglés) que parecen tener un rol en la regulación del apetito y que aportan alrededor de un 10% 

de la energía total dietaria (61,160,161,163–166). Por otro lado, otros estudios no muestran 

diferencia en la proporción de estos phyla entre los grupos con sobrepeso y obesidad, sugiriendo 

que la relación F:B no es un marcador de disbiosis robusto para la obesidad (165,167,168).  

En los resultados del primer análisis de esta tesis y de acuerdo con los resultados de 

Murugesan et.al. y Maya-Lucas et.al., en la población infantil mexicana con obesidad y sobrepeso 

no se identificó disbiosis, sino diferencias en abundancias de bacterias particulares en la 

microbiota intestinal (146,169). Sin embargo, en el segundo análisis de esta tesis se encontró 

diferencia significativa en la diversidad beta basada en abundancias y distancias filogenéticas 

(wUF) entre ambas microbiotas de los diferentes grupos de IMC. La diferencia entre ambos 

resultados de los análisis realizados radica en el método de anotación. Aun cuando ambos 

(mOTUs y HUMAnN) se basan en marcadores de gen únicos, HUMAnN3 adiciona niveles 

subsecuentes de anotación resultando una mayor identificación taxonómica. Como resultado de 
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ambas anotaciones utilizadas en este trabajo, se identificaron integrantes de la familia 

Porphyromonadaceae, de los géneros Alistipes, Bacteroides y las especies Clostridium citroniae, 

Intestinibacter bartlettii y Methanobrevibacter smithii como significativamente más abundantes en 

el grupo con normopeso comparado con el de sobrepeso y obesidad, de manera consistente con 

el resultado de estudios previos (62,170–173).  

Por otro lado, se han reportado abundancias mayores de Veillonellaceae, Eubacterium, Dialister, 

Lactococcus, Roseburia, Fusicatenibacter saccharivorans, Coprococcus catus, Bilophila y 

Bifidobacterium en la microbiota de individuos con obesidad (166,170,171,174,175). Los miles 

de millones de bacterias intestinales, incluidas en un intervalo de 500 a 1000 especies distintas, 

alcanzan la estructura y las funciones características de un microbioma adulto alrededor de los 

3 años de vida (176–178). Esta simbiosis entre microbios y hospedero puede ser afectada como 

consecuencia de cambios transitorios en el ecosistema intestinal (179). El configurador clave de 

la microbiota intestinal, después de los tres años, es la dieta (180). Los macronutrientes dietarios 

que incluyen las grasas, proteínas e hidratos de carbono han sido asociados a cambios 

significativos en la microbiota intestinal (180).  

Los resultados de esta tesis muestran que los patrones de alimentación se asocian con 

los taxa de la microbiota de manera contrastada. La mayoría de los microorganismos asociados 

negativamente con el patrón 1 se asociaron de manera positiva con el patrón 2. Así mismo, 

algunos taxa como Klebsiella variicola, Citrobacter youngae, C. portucalensis y C. europaeus se 

asociaron con el patrón 2 y con los parámetros metabólicos analizados. Las dietas altas en 

hidratos de carbono simples y grasas han sido asociadas a la abundancia de Klebsiella y 

Citrobacter, respectivamente (181,182). De manera interesante, la abundancia de Bacteroides 

rodentium cuando el consumo del patrón dietario 1 es elevado y disminuido el del patrón 2 se 

asocia al incremento del IMC. La presencia de B. rodentium parece estar asociado a un fenotipo 

más delgado cuando se acompaña del elevado consumo de proteínas e hidratos de carbono 

complejos o por el bajo consumo de grasas saturadas e hidratos de carbono simples. La carne 

roja es rica en L-carnitina y colina que, se metabolizan en el intestino a través de bacterias como 

Prevotella, Acinetobacter y Desulfovibrio, en trimetilamina (TMA) que, a su vez, se convierte en  

trimetilamina N-oxido (TMAO) en el hígado y que ha sido asociado a enfermedades 

cardiovasculares, hígado graso no alcohólico y enfermedad intestinal inflamatoria (183–185). La 

proteína y los hidratos de carbono no digeribles se han asociado a incrementos de Clostridia y 

Ruminococcus, respectivamente (186,187). En este proyecto se encontraron taxa que incluyen 

V. vadensis, Ruminococcaceae bacterium, Mitsoukella multiacida y Acinetobacter johnsonii 



Capítulo 4: Discusión, Conclusiones y Perspectivas 

 

 96 

negativamente asociadas a los parámetros metabólicos, y asociadas positivamente a ácidos 

grasos no saturados ligados a la salud metabólica (185). Más aún, se ha observado que las 

especies de Ruminococcus son la comunidad bacteriana dominante en el intestino de la 

población infantil mexicana con normopeso (146), apoyando la hipótesis de que este género está 

asociado a la salud.  

La obesidad ha sido asociada al decremento de la abundancia de Methanobrevibacter smithii, 

una arquea metanógena de la microbiota intestinal, que también se encontró mayormente 

abundante en el grupo con normopeso (188). En el intestino, M. smithii juega un papel en la 

producción de ATP y en la remoción de los productos de la fermentación de otras bacterias que 

incluyen el metanol y etanol (189,190). Por otro lado, consistentemente con otros estudios, el 

grupo con sobrepeso y obesidad tuvo mayor abundancia de Roseburia (169), la cual se encontró 

asociada con el bajo consumo de hidratos de carbono complejos y proteínas y el incremento del 

IMC. Más aún, el consumo de hidratos de carbono como los almidones resistentes, los fructanos 

y la fructosa (un hidrato de carbono simple) han sido asociados a la abundancia de Roseburia-

Eubacterium (191). Eubacterium y Roseburia, entre otros géneros, producen AGCC de productos 

vegetales, que a su vez se han encontrado elevados en las poblaciones infantiles con obesidad 

sugiriendo una elevada utilización de substratos e incrementado cultivo de energía por un 

microbioma obesogénico (61,161,192). El incremento de Eubacterium rectale, entre otros 

Firmicutes, ha sido relacionada con la obesidad en humanos y a niveles elevados de adiposidad, 

triglicéridos hepáticos y glucosa en ratones alimentados con fructanos y otros polisacáridos 

(156,193). Se encontró que la abundancia de Eubacterium y Roseburia se incrementa con el 

consumo de azúcar y grasas saturadas, y proteínas, respectivamente, sugiriendo que un tipo de 

alimentación occidentalizada promueve su proliferación. El consumo alimentario infantil es 

complejo y no obedece a un solo patrón. La combinación de macronutrientes en un tipo de dieta 

podría potenciar la disposición de sustratos a distintos géneros, explicando el incremento de 

Roseburia ante el consumo de proteína y fibra (patrón 1). Este resultado es consistente con la 

asociación encontrada entre Eubacterium y el incremento de IMC en niños que tienen un 

consumo dietario apegado al patrón 2.  

También se encontraron asociaciones lineales entre los ácidos grasos monoinsaturados 

(MUFAs), lípidos, ácidos grasos saturados, ácidos grasos trans, energía derivada de lípidos con 

la diversidad beta de la microbiota de la población de estudio. Los lípidos de la dieta, ácidos 

grasos saturados de cadena larga y no saturados, se absorben en forma de micelas por los 

enterocitos intestinales y son secretados sistémicamente en forma de quilomicrones (194). Los 
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ácidos grasos saturados son perjudiciales para la salud metabólica y han sido correlacionados 

con la obesidad, la esteatosis hepática, la diabetes tipo 2 y la inflamación sistémica mediada por 

IL-6 (195–197). Por otro lado, los MUFAs han sido asociados a estados anti-inflamatorios y 

constituyen alrededor del 60% de las grasas presentes en la dieta Mediterránea y 36% de la 

Occidental (194,198). El alto consumo de MUFAs se asocia al incremento de Bacteroides, 

Prevotella y Faecalibacterium (199,200). De manera contrastada, en este análisis se encontró un 

decremento en Bacteroides asociado al consumo de lípidos, probablemente correspondientes a 

ácidos grasos saturados. Los vectores de lípidos ajustados a la diversidad de la microbiota 

sugieren una divergencia por dieta. Aunado a los resultados anteriores, se encontraron 

asociaciones entre la sintasa piruvato y el patrón 2, probablemente explicado por el hecho de 

que el microbioma intestinal humano tiene la capacidad de metabolizar hidratos de carbono en 

piruvato (201). La variabilidad interindividual en respuesta a la dieta depende de la composición 

de la microbiota intestinal basal, de su nivel de resiliencia y de los hábitos alimentarios 

subsecuentes (147,156,202,203).  

 

Como resultado de esta investigación se encontraron distintas especies asociadas 

negativamente al índice cintura-cadera, glucosa, triglicéridos y colesterol total en sangre. Estas 

incluyen a Victivallis vadensis, Ruminococcus sp, Mitsuokella multiacida, Clostridium sp, Alistipes 

sp y Acinetobacter johnsonii. V. vadensis es una bacteria Gram negativa, anaerobia estricta y 

fermentadora de azúcares que ha sido previamente asociada a la salud humana (204–207). La 

abundancia de esta bacteria, V. vadensis, se ha asociado negativamente a la presencia de 

cólicos y dolor durante una intervención con galactooligosacáridos de cadena corta en individuos 

con intolerancia a la lactosa (204). Otras intervenciones dietarias que tienen efecto en la 

presencia de estos grupos bacterianos han sido reportadas. El consumo de hidratos de carbono 

no digeribles enriquece el género de Ruminococcus y consecuentemente la producción de 

AGCC, mientras que la ingesta de proteína se asocia al incremento en la abundancia de especies 

del género Alistipes; además de promover la secreción de la dipeptidil peptidasa altamente activa 

en Mitsuokella multiacida, que a su vez promueve un estado saludable en humanos (187,208–

210). El género Alistipes ha sido asociado a efectos protectores ante la fibrosis hepática, colitis 

y enfermedad cardiovascular (211). Así mismo, las especies de Acinetobacter inducen una fuerte 

respuesta anti-inflamatoria TH1 en las células inmunes a través de la producción de IL10 y la 

expresión de los genes antiinflamatorios FOXP3 y TGFB (212). 
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Por otro lado, los individuos con obesidad han sido asociados a mayores proporciones de 

especies relacionadas a estados inflamatorios como F. prausnitzii y Dialister sp (175,213). En 

esta investigación se encontró a Klebsiella variicola, Gemella morbillorum, Enterococcus mundtii, 

Citrobacter youngae, C. portucalensis y C. europaeus asociados positivamente al índice cintura-

cadera, triglicéridos y colesterol total en sangre. Los géneros de Klebsiella y Gemella han sido 

previamente reportadas como biomarcadores asociados al sobrepeso y obesidad (214). Estos 

géneros son parte de los bacilos coliformes productores de lipopolisacáridos que son parte de 

las bacterias oportunistas que residen principalmente en el intestino  y se asocian al incremento 

de glucosa en ayuno, IMC y la producción de IL-1b (215). Por otro lado, Enterococcus mundtii es 

una bacteria ubicua asignada como miembro del grupo de Enterococcus faecium y productora 

de aminas biogénicas y bacteriocinas (216). 

 

Las diferencias en la capacidad funcional, paralela a las diferencias composicionales del 

microbioma, han sido descritas entre individuos con normopeso y sobrepeso (136,146). De 

manera concordante, encontramos diferencias significativas en la representación de las vías 

funcionales entre la microbiota de los niños con normopeso y sobrepeso-obesidad. En el primer 

análisis encontramos que la capacidad funcional anotada en KOs en el grupo con SPOB resulto 

ser el doble comparada con el de NP. Vías funcionales de mantenimiento (houskeeping) 

relacionadas al tráfico de membranas, lisosomas, apoptosis y exosomas resultaron enriquecidas 

en el grupo con NP, mientras que las vías del metano y metabolismo energético resultaron sobre-

representadas en el grupo SPOB. El metabolismo energético ha sido previamente predicho como 

una función de la base KEGG en el grupo de individuos con obesidad, comparados con los 

delgados (161).  La producción de energía se incrementa a través de la fosforilación oxidativa, la 

glicólisis y la síntesis de ácidos grasos a partir de AGCC, entre otros (172,217). Durante la 

fermentación de la fibra y de los azúcares, se produce H2 que, a su vez, se disipa por microbios 

hirogenotróficos en otros metabolitos como metano (CH4), acetato y H2S -gases predominantes 

en el intestino (218). La remoción de H2 en el intestino, potencialmente, promueve la efectividad 

de la fermentación y el incremento de la producción de AGCC y de la absorción de energía (190). 

Aun cuando M. smithii es el metanógeno mayoritariamente responsable de la conversión de CO2 

y H2 en CH4, la producción de metano también es influenciada por la cantidad y el tipo de 

sustratos diatarios (218,219). La excreción de metano se ha identificado asociada al consumo 

dietario de xilanos y pectina, que son polisacáridos e hidratos de carbono accesibles a la 

microbiota (MACs, por sus siglas en inglés) respectivamente (220,221). El metano (CH4) ha sido 
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descrito como un gasotransmisor que disminuye la motilidad gastrointestinal y como un 

biomarcador de las alteraciones funcionales del intestino (218,219). Se ha mostrado que la 

presencia de metano y de hidrógeno en aliento se asocia a mayor IMC y porcentaje de grasa 

corporal (222,223). De manera que los resultados mostrados en este trabajo apoyan la hipótesis 

de que el metabolismo del metano es un potencial modulador del balance energético del 

hospedero (224).  

En el segundo análisis se encontró que la abundancia funcional del microbioma de la 

población infantil con sobrepeso y obesidad incluía la biosíntesis de L-arginina, un amino ácido 

semi-esencial que se vuelve esencial en períodos de deposición rápida de tejido o estrés (225). 

Las vías del metabolismo de nucleótidos (biosíntesis de ribonucleótido 5-aminoimidazol, 

degradación de ribonucleósidos de purina, biosíntesis de novo de deoxiribonucleótidos de 

pirimidina), metabolismo de aminoácidos (biosíntesis de L-arginina y de ornitina) y biosíntesis de 

pantotenato y CoA también se han encontrado incrementados en el microbioma de niños, adultos 

seniles y mujeres con obesidad y síndrome metabólico en comparación con individuos delgados 

y sanos (226–228). El incremento de las vías antes mencionadas podría estar relacionado a que, 

en individuos con obesidad, frecuentemente hay un incremento en la ingesta alimenticia y una 

disminución en la actividad física. La degradación de azúcar e hidratos de carbono por el 

microbioma juegan un papel muy importante en la recolección de energía, explicando 

posiblemente la abundancia de la degradación de galactosa y estaquiosa en el grupo con SPOB 

y su asociación positiva con triglicéridos (229). Las vías bacterianas funcionales relacionadas al 

metabolismo de nucleótidos y lípidos se modulan a través de la actividad física, que en este 

proyecto se identificó como variable de efecto fijo en el análisis funcional del microbioma (228). 

Los más abundantes productos de la degradación y fermentación de los amino ácidos de la 

microbiota son los ácidos grasos de cadena corta (AGCC) y ácidos grasos de cadena ramificada 

(BCFAs), previamente asociados a la modulación del metabolismo de glucosa y lípidos 

(201,230).  

En este proyecto, también se encontró que el metabolismo de gamma-glutamil se asocia 

negativamente al IMC, de acuerdo con previas asociaciones negativas con la adiposidad, 

triglicéridos hepáticos y glucosa en sangre (156). Adicionalmente, el ciclo de gamma-glutamil 

parece inhibir la señalización de TNF-alfa y reducir la inflamación ( Zhang et al., 2015). Las 

menaquinonas, dimetilmenaquinonas o vitamina K2 son componentes lipofílicos de la membrana 

citoplasmática de diversas bacterias con funciones redox reversibles que pueden jugar un papel 

en la sensibilidad a la insulina a través de sus efectos anti-inflamatorios y de disminución de 
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adiposidad (232). De manera contrastada a los resultados de este proyecto, se ha reportado que 

las menaquinonas se correlacionan con el IMC en adultos con obesidad de Dinamarca, 

sugiriendo que los factores como la edad y la dieta pueden jugar un papel en estas diferencias 

(233). Curiosamente, se encontró a la arabinosa-5-fosfato isomerasa, un gen típico de bacterias 

Gram negativas que juega un papel en la síntesis de LPS de la membrana externa, asociado 

negativamente al porcentaje de consumo de ácidos grasos trans (234). Este gen también se ha 

encontrado en bacterias Gram positivas en donde parece tener un papel regulador del 

metabolismo y transporte de los hidratos de carbono (235). 

 

A través del reconocimiento de señales y nutrientes, los patobiontes intestinales coordinan la 

expresión de sus factores de virulencia y ajustan su metabolismo para obtener ventajas en la 

competición de nutrientes y colonización (236). Los genes de virulencia, usualmente adquiridos 

por transferencia horizontal, se usan como herramientas de competencia para ganar acceso a 

nichos únicos e inaccesibles a la microbiota (237). Los factores de virulencia expresados por los 

patógenos entéricos pueden promover la adherencia a las células epiteliales a través de 

adhesinas, translocación de efectores bacterianos al hospedero usando sistemas especializados 

de secreción como los sistemas de secreción tipo tres (T3SS) “tipo jeringa”, cambios de 

transducción de señales o el uso de toxinas como bacteriocinas para matar competidores 

bacterianos, la nutrición alternativa que incluye el uso de etanolamina y la inmunomodulación 

para prolongar la sobrevivencia en el hospedero (80,238).  

La mayoría de los determinantes de virulencia se localizan en la superficie externa de la 

pared bacteriana o se secretan al exterior de la bacteria. Muchos patógenos usan el T3SS como 

mecanismo de transporte de proteínas efectoras de virulencia a través de la envoltura celular de  

la bacteria (239). Las proteínas efectoras que perturban los procesos celulares del hospedero 

son entregadas a través de translocasas que conforman un complejo estructural tipo cuerpo 

basal, un dominio en cuello y una jeringa externa (239). El locus de borramiento de enterocitos 

(LEE, por sus siglas en inglés) codifica al T3SS, un elemento de adhesión y un efector, esenciales 

para formar una lesión de adherencia y borramiento (A/E, attaching and effacing) en los 

enterocitos (240). Las cepas EPEC y EHEC de E. coli activan la expresión de la isla de 

patogenicidad (PAI) que incluye el LEE en condiciones glucogénicas (238). Adicionalmente, la 

microbiota gastrointestinal produce metabolitos que tienen el potencial de promover la expresión 

de los factores de virulencia de los patógenos (241). Por ejemplo, la producción de fucosa o 
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succinato de la mucina del hospedero por la microbiota, modula la expresión del regulador 

maestro de los genes LEE en EHEC y promueve la colonización por C. difficile 

(237,238,242,243). Diversas moléculas bacterianas son exportadas por el T3SS codificado por 

LEE, como el receptor de intimina (Tir) codificado por el gen espE. Tir es secretado hacia la célula 

del hospedero (enterocitos) donde actúa como receptor de la intimina localizada en la superficie 

bacteriana. Por otro lado, las bacterias Gram-negativas pueden secretar autotransportadores 

serina-proteasa de Enterobacterias (SPATEs), como Tsh (temperatura senstitive hemagglutinin), 

a través del sistema de secreción tipo V (T5SS) (244,245). Tsh (VF0233) es un proteína 

bifuncional con actividad adhesiva y proteolítica que se puede unir a hemoglobina, degradar y 

transferir el grupo hemo y adherirse al colágeno IV y a la fibronectina (244,246). En este proyecto 

de investigación se encontró a Tir (VF0193) y Tsh (VF0233) asociados con la glucosa y 

triglicéridos en sangre, respectivamente. Debido a la escasa información en esta área se 

desconocen las implicaciones biológicas de estas asociaciones.  

La familia Rho de GTPasas pequeñas son reguladoras de la organización de la actina, 

adhesión celular y migración, tráfico vesicular, citocinesis y apoptosis de células humanas (247). 

Distintas bacterias patógenas subvierten la señalización de las Rho GTPasas utilizando al T3SS 

para translocar proteínas efectoras en las células del hospedero. Además de Tir y Tsh, en este 

proyecto se encontraron otros factores bacterianos incluidos en la categoría de Sistemas de 

efectores entregados (Effector Delivered System). Map (VF0195) exhibe actividad de factor de 

intercambio de nucleótidos de guanina (Guanine nucleotide Exchange factors, GEFs); estos 

regulan la activación e inactivación de las Rho GTPasas a través de GTP y GDP, 

respectivamente. Las Rho GTPasas, a su vez, medían la formación transitoria de un filopodio 

bacteriano en sitios de adherencia (247,248). HIS-I (VF0334) es parte de las proteínas efectoras 

translocadas en células procariontes o eucariontes adyacentes a través del sistema de secreción 

tipo VI (T6SS) de las bacterias Gram-negativas (249). En este estudio se identificaron a Tsh 

(VF0223), Map (VF0195) y HIS-I (VF0334) en la microbiota intestinal de la población infantil 

asociadas positivamente a triglicéridos sanguíneos y negativamente asociados al IMC. A pesar 

de la información obtenida en este estudio, el papel de Tir, Tsh, Map y HIS-I en la obesidad 

infantil es desconocido, se necesitan más estudios para dilucidar su papel en el desarrollo de las 

enfermedades metabólicas.   

Por otro lado, también se encontraron factores de virulencia incluidos en la categoría de 

adherencia asociados a los parámetros metabólicos y dietarios. Se encontraron adhesinas que 

se unen a receptores conformados por ácido siálico (F1C (VF0224), S fimbriae (VF02222) y 



Capítulo 4: Discusión, Conclusiones y Perspectivas 

 

 102 

adhesina asociada a la lesión A/E porcina (Paa (VF0194)) asociadas con los marcadores 

bioquímicos metabólicos; la información relacionada de estos factores de virulencia al desarrollo 

de la obesidad es limitado (250,251). 

Toxinas, como los lipopolisacáridos (LPS) se han ligado a la obesidad y a otros 

desórdenes metabólicos. Los niveles subclínicos de LPS, mayoritariamente inducidos por dietas 

altas en grasas, son inductores de la inflamación sistémica crónica de bajo grado (140). Los LPS 

son activadores de la respuesta inmune a través de los patrones moleculares asociados a 

patógenos (PAMPS, pathogen-associated molecular patterns) característicos de bacterias Gram-

negativas (252). Los LPS se unen a las proteínas plasmáticas de unión de LPS (LPS-binding 

protein, LBP) activando la expresión de varios genes que codifican para efectores inflamatorios 

como el factor de transcripción NF-kB y la proteína activadora 1 (AP-1) a través de la proteína 

receptora CD14, los receptores parecidos al dominio de oligomerización de nucleótidos 

(nucleotide oligmerization domain, NOD) y TLR4 en la superficie de macrófagos (253).  

La contribución de los factores de virulencia a la virulencia debe considerar que son pocos 

los factores que actúan como determinantes completos o nulos de la misma, que el daño al 

hospedero es resultado de la virulencia del microbio y de la interacción de los componentes 

microbianos con el hospedero o con su respuesta inmune y, que los anticuerpos tienen la 

capacidad de neutralizar la mayoría de estos factores virulentos (69). Las endotoxinas 

circulatorias se han asociado a incrementos en las citocinas como TNF-a e IL-6 en los adipocitos 

(254). Adicionalmente, cuando a los LPS les falta la región antigénica O se denominan 

lipooligosacáridos (LOS) (255). Similar a los LPS, LOS también inducen citocinas 

proinflamatorias a través de su interacción con TLR4 (256). En este estudio se encontró a la 

categoría LOS (CVF494, VF0044) sobrerrepresentados en el grupo con SPOB comparados con 

el de NP, apoyando la conexión entre endotoxinas y la inflamación de bajo grado en el proceso 

de la obesidad.  

Aunado a lo anterior, ha sido reportado que la exposición al butirato proveniente de una 

dieta alta en fibra promueve la expresión del receptor de la toxina Shiga (Gb3), una citotoxina 

común a EHEC y Shigella (238). De manera interesante, se ha reportado que el acetato, producto 

del metabolismo de las Bifidobacterias, protege ante la enfermedad severa por EHEC a través 

del incremento de la función de barrera intestinal y previniendo la endotoxemia por toxina Shiga 

(257). Se identificaron otros factores de virulencia asociados a los marcadores bioquímicos de la 

población de estudio de este proyecto. La toxina iota (VF0381) se compone de un elemento de 
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unión a la célula blanco y otro enzimático que ribosila con ATP a la actina, resultando en la muerte 

celular (258). Las enterotoxinas termoestables (ST (VF0211), EAST1 (VF0216) y la toxina del 

cólera (CT (VF0128)) son péptidos relevantes en la inflamación intestinal, la pérdida del balance 

de electrolitos, la inducción de diarrea y la disrupción de la microbiota (233,259,260). La ST 

promueve la acumulación intracelular del GMP cíclico (cGMP) que lleva a la liberación de Cl- y 

HCO3
- al lumen intestinal, adicionalmente a la inhibición de la reabsorción de Na+ (233). El factor 

1 citotóxico necrotizante (CNF-1 (VF0240)) es una toxina que modula a la familia de Rho 

GTPasas a su estado activo unido a GTP, ocasionando la activación de NF-kB y la liberación de 

citocinas proinflamatorias y la regulación positiva de la ciclooxigenasa 2 (COX-2) (261,262). 

Estos hallazgos sugieren que las toxinas bacterianas identificadas juegan un papel, directo o 

indirecto, en el aumento del IMC y la disfunción metabólica del hospedero a través de la 

inflamación y, que se asocian con un patrón dietario caracterizado por el alto consumo de 

proteínas e hidratos de carbono complejos, lípidos y ácidos grasos trans. 

De manera interesante, bajo condiciones inflamatorias la concentración de NO3
- 

incrementa y la concentración de hierro decrece, promoviendo la adecuación de los patógenos y 

patobiontes en el ambiente modificado (263). Los sideróforos son quelantes de hierro (Fe3+) 

producidos por los microbios para secuestrar el nutriente esencial del hospedero (264). Los 

mecanismos para obtener hierro, como el receptor IroN del sideróforo salmoquelina, son más 

prevalentes en las bacterias patógenas que en las especies comensales (265). En este estudio 

se encontró a IroN (Vf0230), un receptor de Fe3+ localizado en la membrana externa que 

posiblemente contribuye al establecimiento de las cepas patógenas en la microbiota intestinal, 

fuertemente asociado a los niveles de triglicéridos en sangre. También se encontró asociación 

entre los niveles de triglicéridos y TcpC (VF0413). La proteína inmunomoduladora TcpC 

(VF0413) combate a las defensas de la inmunidad innata del hospedero a través de la abrogación 

de la función de MyD88 en los macrófagos, inhibiendo su vía de señalización (266). La Figura 48 

resume los diversos factores de virulencia identificados en esta tesis. Estas observaciones 

sugieren una interacción entre los factores de virulencia, el IMC y los marcadores sanguíneos 

bioquímicos.  
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Figura 48. Resumen gráfico de los factores de virulencia en la microbiota intestinal asociados con el 
IMC, W:H, glucosa (mg/dl), triglicéridos (mg/dl), colesterol (mg/dl) en sangre, energía total, patrón 1 y 2, 
porcentaje de azúcares, lípidos y ácidos grasos trans. Se esquematizan la lámina propia con células del 
sistema inmune (moradas), enterocitos, células de Goblet (verde), Paneth (rosas) y el lumen intestinal. 

Se identificaron factores de virulencia pertenecientes a la categoría de adhesinas (F1C Fimbriae, S 
Fimbriae y Paa, en verde) de unión a receptores conformados por ácido siálico; a la categoría de 

moléculas bacterianas secretadas por sistemas (Tir, Tsh, Map y HIS-I en turquesa y azul), a la categoría 
de proteínas inmunomoduladoras (TcpC (gris) que inhibe la señalización de macrófagos a través de 

MyD88), la categoría de toxinas (iota, CNF-1,  termoestables, EAST1, CT (amarillo) que promueven la 
inflamación y la liberación de Cl- al lumen) y endotoxinas LPS (verde claro), y la categoría de factores 

metabólicos y nutricionales (IroN (rojo) receptor del sideróforo de salmoquelina). 

 

Se ha mostrado que la disbiosis induce la permeabilidad intestinal, que ha sido asociada con 

niveles sistémicos de los productos bacterianos causando inflamación crónica de bajo grado, 

resistencia a la insulina y efectos lipídicos en el plasma (267). En esta investigación se 

encontraron parámetros metabólicos asociados con distintos factores de virulencia. La regulación 

positiva de las citocinas y la activación de la inmunidad innata pueden ser consecuencia de la 

excesiva ingesta calórica, acumulación de grasa, lipotoxicidad y factores de virulencia (141). La 

patogenicidad es producto de la combinación de los factores de virulencia y la fisiología del 
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hospedero, donde el concepto del patobioma emerge como representante de la amplia 

comunidad que incluye a los agentes patogénicos y potencialmente patogénicos con su ambiente 

biótico (268,269). En este análisis, se describen las asociaciones encontradas entre la 

composición taxonómica, capacidad funcional y los factores de virulencia del microbioma con los 

parámetros antropométricos, metabólicos y la ingesta dietaria en niños con sobrepeso y 

obesidad; sugiriendo que los factores de virulencia y la función patogénica -características 

específicas de la comunidad bacteriana del hospedero- tienen el potencial de jugar un papel en 

el desarrollo de las enfermedades no transmisibles (268).  

 

En conclusión, la obesidad infantil es un factor de riesgo conocido para la obesidad en la vida 

adulta (270). La infancia representa un periodo crítico en el desarrollo de las bacterias intestinales 

comensales, donde la resiliencia de la comunidad varía a lo largo de la maduración de la misma 

(160,271). De manera que se debe prestar especial atención en la identificación de las 

exposiciones tempranas de la vida modificables y formular estrategias preventivas ante el riesgo 

de desarrollar obesidad. La composición y el metabolismo de la microbiota son cruciales para 

determinar la susceptibilidad de la misma y su interacción con el hospedero. El desarrollo de la 

obesidad es un proceso complejo que involucra a la microbiota intestinal. La microbiota es una 

comunidad dinámica y su composición es afectada por la dieta y la edad, entre otros factores, 

que detonan en distintos perfiles de metabolitos que, a su vez, tienen efectos significativos en el 

hospedero (238). En la población urbana infantil de la Ciudad de México, las proteínas, los 

hidratos de carbono simples y complejos, así como los lípidos parecen ser factores dietarios 

claves en las diferentes composiciones de la microbiota de acuerdo al IMC. Los taxa que 

contribuyen a la diferencia en la diversidad beta entre NP y SPOB se encuentran asociados al 

tipo de dieta. Por ejemplo, los géneros de Eubacterium y Roseburia se asociaron con un 

incremento en el IMC cuando el consumo de grasas saturadas e hidratos de carbono simples era 

alto y el consumo de proteínas e hidratos de carbono complejos era bajo. Por otro lado, 

Bacteroides se asoció con el decremento del IMC cuando el consumo de hidratos de carbono 

complejos y proteínas era alto.  

En esta tesis se encontraron distintas vías funcionales asociadas a los datos 

antropométricos, metabólicos y de consumo dietario. Una de ellas fue la asociación del 

metabolismo del metano con la obesidad que ha sido inconsistente a través de distintos estudios 

(224). En este estudio se encontraron enriquecidos el metabolismo del metano y el energético 
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en la microbiota de la población infantil con SPOB, sugiriendo un papel en la modulación del 

balance energético proveniente de la dieta. Este resultado contribuye a la hipótesis de que el 

consumo de macronutrimentos modifica el perfil de gases intestinales. Por otro lado, los factores 

de virulencia se encontraron asociados mayoritariamente a los parámetros bioquímicos de la 

población de estudio.  

Las limitaciones de este estudio radican en el análisis de los patrones dietarios que incluyen 

decisiones relativamente arbitrarias como la formación de los grupos de alimentos, el número de 

factores a extraer en el análisis de componentes principales y el método de rotación (272). Por 

otro lado, este método no puede ser específico para identificar nutrientes particulares 

responsables de la diferencia del riesgo a la enfermedad observada. Es importante mencionar 

que los patrones dietarios varían de acuerdo a la edad, sexo, nivel socioeconómico, grupo étnico 

y cultural (99). Adicionalmente, existen diferencias estacionales en el consumo dietario de 

algunas poblaciones que deben ser tomados en cuenta para el análisis de la composición de la 

microbiota intestinal. El CFCA utilizado en este estudio se estandarizó y se acopló a la población 

infantil de México y, aún con las limitantes relacionadas a la recopilación de datos (errores de 

memoria y medición) la validez del mismo no disminuye dado que considera un error no 

diferencial. Este instrumento fue aplicado por el mismo personal capacitado a todos los 

participantes. Aunado a esto, a lo largo de los análisis de esta tesis, sólo se compararon dos 

comunidades (NP y SPOB) debido al tamaño de la submuestra. Aun cuando se encontraron 

diferencias composicionales, ampliar el estudio a través de la inclusión del grupo de sobrepeso 

podría generar más información de las dinámicas y de la transición de estas diferencias. Se 

requieren más estudios para estratificar a los individuos usando predicciones personalizadas y 

para identificar biomarcadores microbianos asociados a las distintas respuestas dietarias. 

 

Perspectivas 

• Evaluar causalidad entre macro y micronutrimentos, composición de la microbiota y el 
efecto en el hospedero.  

• Evaluar en un grupo experimental de ratones la ingesta de proteínas, grasas saturadas, 
hidratos de carbono simples y complejos para identificar grupos bacterianos susceptibles 
a estos macronutrientes.  

• Identificar diferencias inflamatorias en el hospedero a través de la medición de citocinas, 
así como estudios de los metabolitos sistémicos en el hospedero.  

• Evaluar la expresión de genes y vías metabólicas identificadas en este estudio en un 
modelo murino, para aportar conocimientos y dilucidar las dinámicas de la microbiota y 
su interacción con la dieta y el hospedero.   
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Capítulo 5. Manuscritos Relevantes 
 
A continuación, se recopilan los manuscritos desarrollados como parte de mi investigación 

doctoral: 

 
Murga-Garrido, S.M. Ulloa-Pérez EJ, Díaz-Benítez CE, Orbe-Orihuela YC, Cornejo-Granados 

F, Ochoa-Leyva A, Sanchez-Flores A, Cruz M, Burguete-García AI, Lagunas-Martínez A1, 

Virulence factors of gut microbiome are associated with BMI and metabolic blood parameters in 

children with obesity.  Manuscrito en Revisión 

 

Murga-Garrido, S.M. Orbe-Orihuela YC, Díaz-Benítez  CE, Castañeda-Márquez AC, Cornejo-

Granados F, Ochoa-Leyva A, Sanchez-Flores A, Cruz M, Burguete-García AI, Lagunas-Martínez 

A. Alterations of the gut mic robiome associated to methane metabolism in Mexican children with 

obesity. Children. 2022; 9(2):148. 

doi:10.3390/children9020148. PMID: 35204867; PMCID: PMC8870140. 
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Alterations of the Gut Microbiome Associated to Methane
Metabolism in Mexican Children with Obesity
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Abstract: Gut microbiota is associated with the development of metabolic disorders. To study its
association with childhood obesity, we performed a cross-sectional study with 46 children (6–12 years
old). We collected fecal samples, food-frequency questionnaires (FFQs), and anthropometric measure-
ments. Shotgun metagenomics were used to obtain the microbial taxonomic diversity and metabolic
potential. We identified two dietary profiles characterized by complex carbohydrates and proteins
(pattern 1) and saturated fat and simple carbohydrates (pattern 2). We classified each participant into
normal weight (NW) or overweight and obese (OWOB) using their body mass index (BMI) z-score.
The ratio of Firmicutes/Bacteroidetes and alpha diversity were not different between the BMI groups.
Genera contributing to beta diversity between NW and OWOB groups included Bacteroides rodentium,
B. intestinalis, B. eggerthii, Methanobrevibacter smithii, Eubacterium sp., and Roseburia sp. B. rodentium
was associated with lower BMI and dietary pattern 1 intake. Eubacterium sp. and Roseburia sp. were
associated with BMI increments and high consumption of dietary pattern 2. Methane and energy
metabolism were found enriched in under-represented KEGG pathways of NW group compared to
OWOB. Complex dietary and microbiome interaction leads to metabolic differences during childhood,
which should be elucidated to prevent metabolic diseases in adolescence and adulthood.

Keywords: gut microbiome; childhood; obesity; methane; energy; dietary pattern

1. Introduction

Obesity is a multifactorial disease in which increased energy intake is stored as fat [1,2].
It has become a global public health issue, particularly in countries like Mexico, where its
prevalence has increased [3].

Disequilibrium of microbiota composition, known as dysbiosis, is common in many
inflammatory non-communicable chronic diseases (NCCD) where obesity is included [4–6].
Remarkably, the Firmicutes-to-Bacteroidetes (F:B) ratio has been associated with disease
occurrence [7–9]. Children with obesity compared to normal-weighted children have a higher
F:B ratio [5,10,11]. In addition, the Firmicutes phylum has been associated with alterations in
energy metabolism and positively correlated with energy harvest and fat mass accumulation,
whereas the Bacteroidetes proportion has been correlated with loss of fat [8,12].
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Bacterial genera, such as Bacteroides, Roseburia, Bifidobacterium, Faecalibacterium, and
Enterobacteria, typically ferment carbohydrates into short-chain fatty acids (SCFA), which in
turn bind themselves to G protein-coupled receptors expressed in the intestinal epithelium
and adipose tissue [13,14]. Particularly, acetate and propionate can stimulate adipogenesis
through GPCR43, whereas butyrate has primarily been associated with health benefits,
such as the maintenance of colonic health by moderating cell growth and differentiation of
colonic epithelial cells and by restoring intestinal permeability and repressing inflammatory
responses [15]. Variations in carbohydrate, protein, and fat intake impact the structure of
the microbial community, allowing specific bacterial types to be more prevalent [16–18].
Microbiota components and products interact with the host and affect many physiological
processes, thus contributing to inter-individual variation [18]. Microbial metabolism can
play important roles in energy extraction from the diet, which can lead to fat deposition
and inflammatory processes [19].

Obesity has not only been linked to microbiota’s compositional shifts but also to func-
tional alterations [20]. Comparing microbiomes of lean and obese individuals, Thingholm
et al. found differences in functional capacity, including decreased superoxide reductase
capacity, associated with obesity [20]. Phenotypic differences can be achieved with few
gene differences between bacteria, heightening the importance of microbial metabolic po-
tential parallel to taxonomic composition [21,22]. An altered proportion of genes encoding
membrane transport functions; butyrate production; cofactor, vitamins, and nucleotide
metabolism; and transcription process has been described in populations with obesity and
diabetes [20,23,24]. Moreover, bacterial metabolites, such as methane, have been reported
as modulators of host energy balance affecting caloric harvest [25]. Methanogens increase
the capacity of polysaccharide-eating bacteria to digest polyfructose-containing glycans,
leading to increased weight in mice models [26].

The gut microbiome has high inter-individual variability, and it is sensitive to envi-
ronmental influences; therefore, it is essential to characterize it population-wise to study
dysbiosis-associated diseases [27]. In the Mexican infant population, gut microbiome tax-
onomy, functional composition, and their dynamics are largely unknown; hence, we aim to
investigate their characteristics in a group of children between the ages of 6 and 12 years
old according to their dietary profile and body mass index. We found microbiome com-
positional differences involving essential taxa, methane, and energy metabolism between
lean and overweight/obese urban children associated to dietary patterns. Since microbiota
develops structure, establishes function, and matures throughout infancy and childhood,
this is a promising time lap to promote health and prevent later-onset disease.

2. Results
2.1. Overview of the Urban Children Population and Adiposity Classification

This study included a subsample of 46 individuals between 6 and 12 years old from a
cross-sectional study previously reported [17]. Recorded individual information includes
family history of obesity and overweight, biochemical blood parameters, dietary frequency
questionnaire, and current infectious diseases along with phenotypic characterization,
including values of age, sex, and body mass index (BMI).

All individuals were grouped into normal weight (NW) or overweight and obese
(OWOB) using the World Health Organization (WHO) z-scores for childhood body mass
index (BMI) adjusted by gender and age [28]. There were 21 female participants, of which
12 (57%) were classified as normal weight and 9 (43%) as overweight and obese. Meanwhile,
from the 25 male participants, 15 (60%) were classified with normal weight and 10 (40%)
with obesity (Table 1).
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Table 1. General characteristics by BMI status of children from Mexico City.

N = 46 BMI Status

Characteristics NW (n = 26) OWOB (n = 20)

Gender
Female 12 (57%) 9 (43%)
males 15 (60%) 10 (40%)

Age (years old) 8.03 ± 1.79 8.9 ± 2.1

Weight (kg) **** 25.46 ± 7.29 40.91 ± 12.71

Height (cm) * 127.77 ± 13 135.32 ± 12

Waist: Hip ** 0.82 ± 0.037 0.86 ± 0.038

Glucose (mg/dL) 81.15 ± 12.2 81.85 ± 8.45

Triglycerides (mg/dL) 75.23 ± 26.2 103.75 ± 46.43

Cholesterol
HDL(mg/dL) 50.84 ± 10.04 50.85 ± 12.36
LDL (mg/dL) 100.88 ± 28.68 110.55 ± 32.32
Total (mg/dL) 152.96 ± 37.95 168.15 ± 42.16

TA
Systole (mean) 93.84 ± 10.27 98.85 ± 10.41
Diastole (mean) 64.38 ± 9.15 65.12 ± 7.5

Physical activity (Mets) 342.01 ± 293.75 399.86 ± 441.33

Family history of overweight/obesity (%) 50% 70%
The data in this table are presented as mean± standard deviation for continuous variables or percentage for categorical
variables. Mean age was 8 years old for normal-weight group and almost 9 years for the group with overweight
and obesity. Weight (p-value = 9.8 × 10−6), height (p-value = 0.02), and waist-to-hip ratio (p-value = 0.0022) resulted
statistically different between both BMI classifications. Glucose, triglycerides, cholesterol, and blood pressure (BP)
values were not statistically different although OWOB group showed increased mean values compared to NW.
Pairwise comparisons using WRST and t-test were performed to compare data from both groups. ns: p > 0.05,
*: p <= 0.05, **: p <= 0.01, ****: p <= 0.0001.

2.2. Dietary Profiles in the Urban Children Population

A food-frequency questionnaire (FFQ) was performed individually to calculate the
daily intake of each food item (Supplemental Tables S1 and S2) [29]. From this informa-
tion, we obtained two dietary patterns that were identified and interpreted as “pattern 1,”
the healthier pattern characterized by the consumption of proteins and complex carbo-
hydrates, and “pattern 2,” characterized by the consumption of saturated fat and simple
carbohydrates (Supplemental Table S3).

A score was obtained for each child that participated based on their reported diet in
order to make an approximation on which pattern their diet is more likely to be character-
ized (Supplemental Table S4). After correcting the p-values for multiple comparisons, we
did not find associations between the dietary patterns and the BMI of our population.

2.3. Microbiome Profile in Urban Children Population

Our high-quality microbiota reads were annotated using single copy phylogenetic
marker gene (MG)-based operational taxonomic units (mOTUs) [30]. We found 917 taxa
annotations across 46 samples further filtered by low abundance, leaving 875 taxa classified
into ten phyla (Figure 1; Supplemental Table S5).

The most abundant genera included Bacteroides, Prevotella, Alistipes, Eubacterium, Ru-
minococcus, Akkermansia, Dialister, Clostridium, Faecalibacterium, and Barnesiella. Given that
microbiota dysbiosis favors an inflammatory status and impairs energy metabolism, we
analyzed NW and OWOB group’s diversity [31,32]. Alpha diversity assessed by Shannon
and inverse Simpson diversity index grouped by BMI status showed slightly higher values
on the obese and overweight group although differences were not statistically significant
(p-value > 0.05) (Figure 2A,B). The ratio between Firmicutes and Bacteroidetes was also higher
in OWOB group although no statistical difference was found (p-value > 0.05) (Figure 2C).
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Figure 2. Alpha diversity, (A) Shannon Index (H), (B) Inversed Simpson diversity Index (1/D), and
(C) Firmicutes-to-Bacteroidetes ratio (F/B) of normal-weight and obese-overweight groups. NW
group is shown in magenta color and OWO in yellow. ns: p > 0.05. Pairwise comparisons were
obtained using WRST and t-test.

We identified taxa that differ by BMI status performing a similarity of percentages
analysis (SIMPER). The taxa that most contribute to beta diversity (Bray–Curtis) by abundance,
which cumulatively explain 70%+ of the variation between NW and OWOB groups, include
genera and species previously reported as physiologically important (Supplemental Table S6).

We found through the result of this analysis marginal statistical difference between
the BMI groups in Roseburia sp. (p-value = 0.098), Bacteroides rodentium (p-value = 0.055),
and Bacteroides eggerthii (p-value = 0.073), while Bacteroides intestinalis (p-value = 0.0012),
Methanobrevibacter smithii (p-value = 0.042), and Eubacterium sp. (p-value = 0.044) abundance
difference was statistically significant (Figure 3). Our results showed that normal-weighted
children had increased relative abundance of B. rodentium, B. intestinalis, B. eggerthii, and
Methanobrevibacter smithii, whereas overweight and obese children had incremented Eubac-
terium sp. and Roseburia sp.
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Figure 3. Relative abundance of taxa that showed difference in normal-weight (NW, magenta) group
compared to overweight-obese (OWOB, yellow). Pairwise comparisons using Wilcoxon Rank-Sum Test
adjusted by FDR: Bacteroides rodentium/uniformis p-value = 0.055, Bacteroides intestinalis p-value = 0.0012,
Bacteroides eggerthii p-value = 0.073, Methanobrevibacter smithii p-value = 0.042, Eubacterium sp. CAG:180
p-value = 0.044, Roseburia species p-value = 0.098. *: p <= 0.05.

We sought nutrimental vectors that fitted the beta diversity ordination to investigate
linear relationships that contribute to the direction and strength of the bacterial diversity
gradient. Remarkably, we found monounsaturated fatty acids (MUFAs) (r2 = 0.1513,
p-value = 0.025), lipids (r2 = 0.1185, p-value = 0.057), saturated fatty acids (r2 = 0.1004,
p-value = 0.080), trans fatty acids (r2 = 0.1062, p-value = 0.069), and lipid energy (kcal)
(r2 = 0.1185, p-value = 0.057) as vectors in Bray–Curtis beta diversity.

Once we identified the taxa that differ between both BMI groups by similarity of percent-
age analysis, we performed an association analysis with our population macronutrient intake.
In normal-weight-related taxa, Bacteroides appeared to increase with the consumption of carbo-
hydrates (B. rodentium coef = 0.002, p-value = 0.08; B. intestinalis coef = 0.001, p-value = 0.046;
B. eggerthii coef = 0.0013, p-value = 0.04) and fiber (B. intestinalis coef = 0.0014, p-value = 0.085;
B. eggerthii coef = 0.0017, p-value = 0.04) and decrease with consumption of lipids (B. roden-
tium coef = −0.003, p-value = 0.06; B. intestinalis coef = −0.0016, p-value = 0.02; B. eggerthii
coef = −0.002, p-value = 0.008) (Table 2). M. smithii relative abundance decreased with the pro-
tein intake (coef = −0.0035, p-value = 0.046). In overweight- and obesity-related taxa, Roseburia,
increased with consumption of proteins (coef = 0.0017, p-value = 0.02), fiber (coef = 0.00074,
p-value = 0.06), and overall healthier dietary pattern 1 (coef = 0.0029, p-value = 0.02), whereas
Eubacterium abundance increased with sugar (coef = 0.0016, p-value = 0.007) and saturated fats
(coef = 0.002, p-value = 0.007) intake and decreased with fiber (coef = −0.004, p-value = 0.022),
polyunsaturated fats (coef = −0.003, p-value= 0.024), and dietary pattern 1 (coef = −0.01,
p-value = 0.07).
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Table 2. Association analysis between taxa and macronutrient percentage intake.

N = 46 Bacteroides
rodentium

Bacteroides
intestinalis

Bacteroides
eggerthii

Methanobrevibacter
smithii Roseburia sp. Eubacterium

spcag180

coef p coef p coef p coef p coef p coef p

Carbohydrates (%) 0.002 0.08 0.001 0.046 0.0013 0.04 0.00009 0.9 −0.0004 0.14 −0.0003 0.8

Lipids (%) −0.003 0.06 −0.0016 0.02 −0.002 0.008 0.0006 0.43 0.0002 0.54 0.001 0.33

Protein (%) −0.0007 0.83 0.00005 0.97 0.0008 0.62 −0.0035 0.046 0.0017 0.02 −0.004 0.14

Sugars (%) −0.001 0.1 −0.00009 0.74 −0.0003 0.19 0.00003 0.92 −0.00008 0.55 0.0016 0.007

Fibers (%) 0.001 0.42 0.0014 0.085 0.0017 0.04 −0.0012 0.19 0.00074 0.06 −0.004 0.022

Saturated fats (%) −0.001 0.17 −0.0003 0.24 −0.0003 0.33 −0.0001 0.69 0.00002 0.86 0.002 0.007

monounsaturated fats (%) −0.0001 0.92 0.0006 0.37 −0.0003 0.62 −0.0007 0.4 0.00013 0.73 −0.0018 0.25

polyunsaturated fats (%) 0.002 0.12 0.0006 0.35 0.0005 0.43 0.0005 0.49 0.000018 0.95 −0.003 0.024

Trans fat (%) 0.011 0.26 0.0021 0.63 0.0032 0.49 0.004 0.41 −0.0016 0.46 −0.003 0.7

Pattern 1 0.004 0.47 0.002 0.349 0.0036 0.18 −0.0036 0.22 0.0029 0.02 −0.01 0.07

Pattern 2 −0.008 0.14 0.00019 0.94 0.0002 0.92 0.0023 0.44 −0.0005 0.66 0.0009 0.87

Association analysis (linear regression) between taxa and macronutrient percentage intake adjusted by age, sex,
and family history of obesity.

We further sought associations between taxa abundance and BMI using z-scores
stratified by each, low or high, dietary pattern consumption (Table 3). Higher relative
abundance of Eubacterium sp. is associated with increased children’s BMI while having a
high consumption of dietary pattern 2 (coef = 1.89, p-value = 0.019). A higher abundance
of Roseburia sp. in addition to low dietary pattern 1 intake is associated with increased
children’s BMI (coef = 15.93, p-value = 0.059). Furthermore, the effect of B. rodentium
abundance on children’s BMI is based on the dietary pattern in a mirror-wise fashion,
where a high consumption of proteins and complex carbohydrates (pattern 1) or low
consumption of saturated fat and simple carbohydrates (pattern 2) results in the same
outcome. B. rodentium abundance is associated with lower BMI in children with high
dietary pattern 1 consumption (coef = −2.42, p-value = 0.013) and a low dietary pattern 2
intake (coef = −1.61, p-value = 0.053).

Table 3. Association analysis between taxa and BMI z-scores according to dietary pattern intake.

Bacteroides
rodentium

Eubacterium
spcag180

Bacteroides
intestinalis

Methanobrevibacter
smithii Roseburia sp. Bacteroides

eggerthii

Dietary Pattern 1 coef p coef p coef p coef p coef p coef p

low −0.97 0.28 0.89 0.19 −1.93 0.29 −1.89 0.11 15.93 0.059 −108.5 0.91

high −2.42 0.013 2.25 0.17 −2.65 0.16 −45.6 0.66 0.102 0.97 −1.72 0.16

Dietary Pattern 2 coef p coef p coef p coef p coef p coef p

low −1.61 0.053 −0.43 0.77 −1.12 0.57 −141.97 0.25 4.85 0.13 −2.02 0.45

high −1.53 0.3 1.89 0.019 −3.1 0.12 −1.54 0.26 10.83 0.32 −2.77 0.11

Association analysis between taxa and BMI z-scores according to dietary pattern intake. The linear regression
model was adjusted by age, sex, family history of obesity, and by each pattern.

Next, we carried out a gene-prediction analysis to investigate the microbiome functional
potential. We assembled 86.06% of the high-quality reads, and 75% of the assemblies reported
an N50 higher than 2000 bp. We found 1,582,297 nonredundant genes throughout all our
samples. The average number of annotated genes per library was 123,326.67 ± 49,037.8 SD
(Supplemental Figure S1), with a length average of 719.44 ± 60.04 pb. There was no gene
richness difference between both BMI groups, but interestingly, we found 46 over-represented
and 111 under-represented KOs (p-value abd FDR < 0.05) in the NW group compared to
OWOB (Figure 4; Supplemental Table S7).
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Figure 4. MA-plot showing differential microbiota genes representation (KOs) between normal-
weighted vs. overweight and obese children. Differentially expressed genes (DEGs) p < 0.05; FDR
adjusted p < 0.05. MA stands for the relationship between values of intensity (i.e., counts) and
difference between the data (y-axis M = log ratio (log fold change) and x-axis A = mean, average of
normalized counts).

We then investigated if each subset of differential KOs associated significantly with
KEGG pathways to determine whether known biological functions were enriched in the
microbiome of both BMI groups. We found 11 over-represented and 31 under-represented
KEGG pathways further filtered by significant statistical difference (p-value) and false-
discovery rate (Supplemental Table S8). The over-represented KEGG pathways in the
NW group compared to the OWOB were membrane trafficking, lysosome, apoptosis
(p-value and BH < 0.05), and exosome (p-value and BH < 0.1) (Figure 5A). Interestingly,
methane metabolism, energy metabolism (p-value and BH < 0.05), ribosome biogenesis, and
glycerophospholipid metabolism (p-value and BH < 0.1) appeared to be under-represented
in NW gut microbiome group compared to OWOB (Figure 5B).
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3. Discussion

Obesity and its complex etiology profoundly impact the quality of life [1]. Our data
show that visceral abdominal fat accumulation in the OWOB group is higher than NW,
which is the main predictor for the unhealthy obese phenotype [33]. In addition, most of
the other criteria for metabolic syndrome, such as blood pressure, triglyceride, cholesterol,
and glucose levels, were higher in the OWOB group. However, we did not find statistical
differences, suggesting that this group might be at higher risk or at the beginning of
metabolic impairment.

Diet and microbiota play important roles in the development of obesity. Gut micro-
biota is a known biological factor with an effect on energy intake in the human body. Most
abundant genera found in this study have also been reported in other studies [10,34,35].
Higher microbial diversity has been described in children with overweight [36,37]. Al-
though not statistically significant in our study, probably due to our low sample size, alpha
diversity also showed a higher trend in the OWOB group, suggesting that dietary and
geographical effects could play an essential role, as previously reported [38,39]. Consistent
with Bervoets et al., we also found an elevated although not statistically different F:B ratio
in OWOB children compared to the NW group [10]. Taxa identified as more abundant in
the OWOB group belong to the Firmicutes phylum, whereas taxa in NW group belong
to the Bacteroidetes phylum, accordingly to the difference in Firmicutes: Bacteroidetes
ratio between both groups. Previous studies have shown elevated counts of Firmicutes
and fewer counts of Bacteroidetes in obese individuals when compared to those with
normal weight, which might be associated with increased production of SCFAs and energy
harvest [5]. Nevertheless, others have shown no difference in this phylum’s proportion
between obese and non-obese groups, suggesting that F:B ratio is not a robust dysbiosis
marker for obesity [40,41].

We used dietary patterns to analyze 46 urban children’s consumption aiming to capture
the complexity of their eating habits. High-quality dietary pattern (defined by a balanced
consumption of macronutrients in which energy is obtained by 20% proteins, up to 30%
lipids, 50% carbohydrates) and high consumption of fruits, nuts, vegetables, whole grains,
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and yogurt has been inversely associated with weight gain and the risk of developing
obesity [42]. In this study, pattern 1 was mainly characterized by high consumption of
proteins and complex carbohydrates, which includes fiber. In general, carbohydrates
serve as a major source of calories. Complex carbohydrates, derived from whole and
unprocessed plant-based foods, are considered the healthier diet type and constitute a
significant fraction of diet reaching the large intestine, where its effect is modulated by gut
microbiome variations [43,44]. Fermentation of this complex fiber is performed by fibrolytic
communities that usually belong to Bacteroides, Roseburia, Ruminococcus, and Bifidobacterium
genus [43]. Our results showed increments of Bacteroides with the consumption of fiber
and carbohydrates.

In this study, pattern 2 was characterized by the consumption of saturated fat and
simple carbohydrates. Simple carbohydrates in diet usually provide calories without
nutrients [45]. In addition, monosaccharides and disaccharides, both simple carbohydrates,
can reach the large intestine when the host overfeeds with these sugars [46].

Similar to Murugesan et al. [47], in this study, we did not find dysbiosis but rather
a different abundance of particular bacteria in gut microbiota between our groups. We
identified three species of the Bacteroides genus as significantly more abundant in the NW
group compared to OWOB, which is consistent with pattern 1 consumption. In this children
population, the abundance of Bacteroides rodentium, along with high dietary pattern 1 and
low dietary pattern 2 consumption, is associated with BMI decrement. Therefore, in the
presence of B. rodentium, a leaner phenotype is produced when eating more proteins and
complex carbohydrates or by consuming less saturated fat and simple carbohydrates.

Obesity has been associated with decreased abundance in Methanobrevibacter smithii, a
gut microbiota methanogen archaea, which was also more abundant in the NW group [48].
In the gut, M. smithii plays a role in the production of ATP and in the remotion of fermen-
tation end products, such as methanol and ethanol, produced by other bacteria [49,50].
M. smithii relative abundance decreased with protein intake, suggesting that complex
carbohydrates are more likely to enhance its proliferation in the NW group.

On the other hand, consistent with a previous report, our OWOB group had a significantly
higher abundance of Roseburia sp. [47]. We found an association between the abundance of
Roseburia, low complex carbohydrates and proteins intake, and BMI increment. Moreover,
carbohydrate intake, such as resistant starches, fructans, and fructose (a simple carbohydrate),
has been associated with the Roseburia-Eubacterium abundance [51]. Eubacterium and Roseburia,
among other genera, produce SCFAs from plant-vegetable products, which have been found
increased in obese children, suggesting an elevated substrate utilization and increased energy
harvesting by an obesogenic microbiome [5,37,52]. Increments of Eubacterium rectale, among
other Firmicutes genera, has been related to obesity in humans and to higher adiposity levels,
liver triglycerides, and glucose in mice fed with fructans and storage polysaccharides [34,44].
We found that the abundance of Eubacterium sp. and Roseburia sp. increases with sugar and
saturated fats intake and proteins, respectively, suggesting that a Western-type diet might be
driving their proliferation. Children’s dietary intake is complex and does not obey a single
pattern [3]; a combination of macronutrients parallel to a more prevalent diet type might
be potentiating substrate availability for some genus, thus explaining why we found that
Roseburia sp. increases with the consumption of proteins, fiber, and overall healthier dietary
pattern 1. Moreover, this is consistent with our finding associating Eubacterium sp. with BMI
increment in children consuming the dietary pattern 2.

We found linear relationships between our population’s gut microbiota’s beta diversity
and monounsaturated fatty acids (MUFAs), lipids, saturated fatty acids, trans-fatty acids,
and lipid energy. These dietary lipids, long-chain saturated and unsaturated fatty acids, are
absorbed in form of micelles by the intestinal enterocytes and further secreted systemically
in chylomicrons [53]. Dietary saturated fatty acids are deleterious to metabolic health and
have been correlated to obesity, hepatic steatosis, type 2 diabetes, and systemic inflam-
mation mediated by IL-6 [54–56]. On the other hand, MUFAs have been mostly linked to
anti-inflammatory states and constitute around 60% of fats present in Mediterranean diet
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and 36% of Western diet [53,57]. Higher MUFA consumption reduces saturated fatty acids
and increases Bacteroides, Prevotella, and Faecalibacterium genera [58,59]. Our results showed
decrements of Bacteroides associated with consumption of lipids probably belonging to
saturated fatty acids. Lipid-fitted vectors on our samples’ diversity suggest a divergence
prompted by diet.

Functional capacity differences parallel to compositional microbiome differences have
been described between lean and obese individuals [20]. Accordingly, we found differences
in KOs and functional pathway representation between lean (NW) and OWOB. Microbiome
functional capacity of the OWOB group resulted in more than twice the number of repre-
sented KOs compared to NW. Housekeeping pathways related to membrane trafficking,
lysosome, apoptosis, and exosome appeared enriched in the upregulated pathways in the
NW group.

Methane and energy metabolism appeared significantly represented in the OWOB
group. We also found a trending representation of ribosome biogenesis and glycerophos-
pholipid metabolism in OWOB group. Energy metabolism has been predicted as a KEGG
function in obese groups compared to lean ones [37]. Energy production can be increased
by oxidative phosphorylation, glycolysis, and fatty acid synthesis from SCFA [60]. Dur-
ing fiber and sugar fermentation, H2 is produced and is dissipated by hydrogenotrophic
microbes into other metabolites, such as methane (CH4), acetate, and H2S, some of the
predominant intestinal gases [61]. Removal of H2 in the gut could allow more effective
fermentation and upsurge SCFAs production, which increases energy absorption [50]. Even
though M. smithii is the major methanogen responsible for the conversion of CO2 and
H2 into CH4, methane production is also influenced by the amount and types of dietary
substrates [61,62]. Methane excretion has been associated with the consumption of xylan
and pectin, which are polysaccharides and a microbiota-accessible carbohydrate (MAC),
respectively, in diet [63,64]. Furthermore, methane has been described as a gasotransmitter
that slows gastrointestinal motility and as a biomarker in gut function alterations [61,62].
Lowering bowel transit promotes gut microbiome load and amplifies the time energy can
be harvested, thus contributing to weight gain [65]. Furthermore, it has been shown that
presence of methane and hydrogen on breath is associated with higher BMI and body
fat percentage [25,65]. Our results support the hypothesis that methane metabolism is a
potential modulator of host energy balance [66].

4. Conclusions

In the urban Mexican children population, proteins, simple and complex carbohy-
drates, and lipids seem to be dietary key factors driving major differences in BMI and
microbiome effects on the host.

Taxa contributing to beta diversity difference between NW and OWOB groups ap-
peared to be associated with dietary patterns. For example, Eubacterium and Roseburia
genera were associated with increased BMI when the intake of saturated fats and simple
carbohydrates was high and the intake of proteins and complex carbohydrates was low.
On the other hand, Bacteroides genus was associated with decreased BMI during high
consumption of complex carbohydrates and proteins.

The association of methane metabolism and obesity has been inconsistent across
populations and studies [66]. In this study, we found the methane and energy metabolism
of the gut microbiome in Mexican children with overweight or obesity enriched, which is
most likely modulating energy balance harvested from the diet. This study contributes to
the hypothesis that macronutrient intake modifies the intestinal gas profiles.

A major limitation of this study is that only two communities (NW vs. OWOB) were
compared due to subsample size. Although these show organismal and functional differ-
ences, expanding this study to include an overweight group could give more information
on the dynamics and transition of these differences. In addition, other limitations are
related to food-consumption frequency. However, this nondifferential error is not likely
to have an effect on the validity of our results. Further investigation is needed to stratify
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subjects using personalized predictions and to identify microbial biomarkers associated
with the distinct dietary responses.

5. Materials and Methods

Sample and data collection: This cross-sectional study is part of a previously reported
study [17] approved by the Research Committee of the National Institute of Public Health
(INSP, No.1129). Ethical approval on the project was given by the INSP Commission of
Ethics (CI:1129-No.1294) on 27 August 2012.

We randomly selected 48 samples from a biological bank of 1042 fecal samples. Two
sample reads failed to annotate correctly against the taxonomy and functional reference
databases, excluding them and leaving a sample size of n = 46. A food-frequency ques-
tionnaire and anthropometric measurements were performed after obtention of assent and
informed consent from all participants and their parents or legal guardians. Children with
a diagnosis of infectious or gastrointestinal diseases and those who had taken antibiotics
for two months prior to the study were excluded.

5.1. Adiposity

The who2007 function was used through the RStudio program to calculate z-scores of the
body mass index (BMI) adjusted by age and sex in children between 5 and 19 years old [28].
We used the age-adjusted reference tables of weight, height, and BMI from the R package.

5.2. Dietary Patterns

Baseline dietary intake was measured using a validated food-frequency questionnaire
(FFQ)—comprised of 11 food sections— that was filled in the presence of the parents or
tutor of each participant [29]. The one hundred and seven food items contained in FFQ were
consolidated into 27 food groups based on nutritional characteristics (Supplemental Table
S1). According to the reported frequency of each item inside the groups (10 options ranging
from never to => six times a day), the average of the daily consumption was calculated. The
obtained factor was multiplied by the equivalent grams that conforms a portion based on the
reports of the Mexican National Health and Nutrition Surveys (ENSANUT) [67] to obtain the
quantity of grams that each individual consumes daily of each food. The number of grams or
milliliters consumed of each of the 27 groups of foods was calculated to obtain the percentage
of contribution of each group to the total daily consumption, which then was normalized
using z-scores (Supplemental Table S2). After corroborating that the quantitative data were
correlated using the corrplot R package (v 0.84), we performed a principal component analysis
(PCA) that yielded two factors with an eigenvalue threshold of 2.67, which explain 23.57%
of the total variance of the individual’s diet (Supplemental Figure S2). To perform a better
interpretation of the components, an orthogonal rotation (varimax) was performed in order to
redistribute the explained variance, obtain the most extreme weight factor, and to distinguish
the components (Table 2). The patterns were defined based on loading factors > 0.35. The
two dietary patterns were interpreted as pattern 1, the healthier pattern characterized by the
consumption of proteins and complex carbohydrates, and pattern 2, characterized by the
consumption of saturated fat and simple carbohydrates (Supplemental Table S3). Finally, a
score of each factor per individual was calculated, giving each participant a value for each
dietary pattern. The highest value was interpreted as the more likely type of diet consumed
by a particular child (Supplemental Table S4).

5.3. Genomic DNA Extraction

DNA was extracted from 200 mg of each fecal sample using the QIAamp DNA Stool
Mini Kit (Qiagen, Hilden, Germany). Bacterial lysis was performed using QIAamp kit
buffers, proteinase K, and high-temperature incubation. Released genomic DNA was
recovered through wash and purification columns. Isolated DNA was stored at −20 ◦C
until further use.
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5.4. Metagenomic Sample Processing

Pair-end libraries were elaborated from 1-ng DNA, and strands were enzymatically
fragmented with ATM to 300–600bp and tagged with unique combinations of Nextera XT
index (REF: 15032350, Illumina) in a barcode sample-specific fashion. PCR was carried out
under the following conditions: initial denaturation for 3 min at 72 ◦C and 30 s at 95 ◦C,
followed by 12 cycles of denaturation for 10 s at 95 ◦C, annealing for 30 s at 55 ◦C and
elongation for 30 s at 72 ◦C, and a final elongation step for 5 min at 72 ◦C. The genomic
amplification was recovered using magnetic beads washed with 80% ethanol. PCR products
were resuspended in Nuclease-free water and quantified using Qubit dsDNA HS Assay kit
(Thermo Fisher Scientific; Waltham, MA, USA). Furthermore, concentration and fragment
length of libraries were assessed using a Bioanalyzer system (Agilent Technologies; Santa
Clara, CA, USA). A final library for sequencing was created with equimolar ratios of
libraries from each sample. The genomic pool for all 46 samples was sequenced throughout
two independent runs by the USec from INMEGEN on Illumina NextSeq 500 platform to
obtain 1,624,041,934,150-bases pair-end reads in total.

5.5. Metagenomic Analysis

The quality of the 1,624,041,934 raw reads was assessed using the program FastQC
(version 0.11.8) [68] followed by preprocessing using Cutadapt (version 1.18) [69] with
which barcodes, bad quality bases (<20 Phred score), and short-length fragments (<20 paired
bases) were trimmed. The remaining 1,618,036,578 high-quality reads were subjected to
host genome contaminating reads filtering by first mapping them independently to homo
sapiens assembly (Ensembl release 95, GRCh38.dna.alt) using Bowtie2 (version 2.3.4.3) [70].
Following this, the 1,617,251,896 reads that did not map to the human genome were
identified using Samtools view (version 1.9) [71], −f 4 was specified for unmapped, and −F
4 for mapped reads before regenerating fastq files containing either microbiome or human
genome sequences (custom Perl script).

On the other hand, 86.06% of our previously preprocessed (high-quality bacteria)
metagenomic reads were assembled using the metaspades.py script of the program SPAdes,
for each library (version 3.13.0) [72]. Suggested k-mer lengths by the program developers
were used to compute the assembly: −k 21,33,55,77. The quality of the assembly was as-
sessed using the Quality Assessment Tool (Quast, version 5.0.2 Metaquast) [73,74]. Through
all samples, between 12,419 and 148,377 contigs were assembled with lengths between
15,528,656 and 243,879,740 bases (132,282,896 average). The reported N50 values were
between 848 and 7940 bases. Contigs with less than 500 bases were filtered out.

5.6. Taxonomic Annotation

The 1,617,251,896 high-quality microbiome reads were used for taxonomic annotation
using the program mOTUs2 (version 2.5.1) [30]. A phylogenetic marker gene (MG)-based
operational taxonomic units (mOTUs) strategy was perform to profile more than 7700 mi-
crobial species. We used the resulting profile, which reported relative abundance for each
mOTU at phylum, genus, and species level for further analysis. Rare taxa, defined as taxa
that do not have a count greater than 10 reads in at least one sample, were removed. A
relative abundance proportion filter threshold was set to 0.01% (Supplemental Table S5).

5.7. Diversity Analysis

Alpha and beta diversity were assessed using the R packages Phyloseq (version 1.30.0)
and Vegan (version 2.5–6) [75,76]. The data were assessed for normal distribution using
the Shapiro–Wilk test to further compare normal weight against overweight and obese
groups by either Wilcoxon Rank-Sum Test or t-test. Non-metric multidimensional scaling
(nMDS) analyses were performed to evaluate distances between groups. Stress values
obtained were <0.2 for Bray–Curtis and Jaccard beta diversities. To obtain a list of mOTUs
which cumulatively explain more than 70% of the variation between groups, we used the
Vegan R package function simper with 999 permutations (Supplemental Table S6). Wilcoxon
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Rank-Sum Test was used to evaluate differences between groups of each taxa obtained by
simper. Continuous variables were fitted as vectors on the nMDS analysis using the envfit
function of the Vegan package [76].

5.8. Functional Annotation

A protein-coding gene prediction was performed using the Prokaryotic Dynamic Program-
ming Genefinding Algorithm (Prodigal, version 2.6.3), with the meta option and with closed
ends, using the filtered contigs as input [77,78]. We followed the custom-made metagenomic
assembly and annotation pipeline found in https://github.com/qijunz/DO_metagenomics/
tree/master/pipeline (5 July 2021). The primary annotation of each file was concatenated
into a single file of pooled predicted open reading frames (ORFs). Predicted genes were then
compared in an all-against-all fashion in order to cluster nonredundant sequences and extract
the representative sequences database using CD-HIT and -EST (version 4.8.1) [79]. The sequence
identity threshold was set to 95% with a word length of 8, the alignment coverage for the
shorter sequence was set to 90%, and the program was set to cluster into the most similar group
that met the threshold. The collection of nonredundant predicted genes was used to build a
Bowtie index, using Bowtie2 (version 2.3.4.3) [70] for the alignment of each sample in order to
obtain the number of genes in each library (Supplemental Figure S1A,B). Predicted genes were
annotated throughout the KEGG database in order to obtain a KEGG Orthology number for
each ORF predicted. Annotation was performed using Kofam and HMMER/HMMSEARCH
against a customize hidden Markov model database of procaryotes KOs [80]. Gene abundance
was obtained using RSEM and normalized by transcripts per million (TMP) values, which
were further analyzed using quasi-likelihoodF-test (Qlf) in edgeR (v. 3.28.1) in order to obtain
differential presence of genes between BMI groups (logarithmic fold change over 1 and under
−1, p-value and FDR < 0.05) [81,82]. We further ran the Fisher-enrichment test for each group of
significantly differentiated genes obtained by Qlf and further filtered the results by p-value and
FDR < 0.05 (Supplemental Tables S7 and S8).

5.9. Association Tests

We performed linear regressions of continuous variables running the general linear
model (glm R function) adjusting by covariates or confounding variables, such as age, sex,
family history of obesity, and physical activity. Association analysis between BMI z-scores
and taxa stratified by low and high dietary profile was further adjusted by each dietary
pattern, 1 or 2. Adjusting variables were identified when, individually, they modified the
coefficient more than 10%. p-Values were adjusted using Bonferroni correction through
multiple comparisons; statistical significance was considered when p < 0.01.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/children9020148/s1, Figure S1: Number of genes predicted for each library; Figure S2:
Correlation matrix between food groups; Table S1. Each of the 107 food items contained in the 27
defined groups surveyed in the FFQ; Table S2: Z-scores transformed daily intake percentage table for
each food group; Table S3: Dietary patterns obtained through PCA factorial analysis and orthogonal
rotation; Table S4: Dietary pattern score obtained for each child that participated based on their
reported diet; Table S5: Relative abundance (>0.01%) of bacterial genera detected in fecal samples;
Table S6: Taxa (at genus or specie level) that contribute the most to beta diversity variation between
NW and OWOB groups (SIMPER); Table S7: KO representation analysis; Table S8: Enriched pathways
as determined by Fisher’s test.
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Aim. To evaluate the taxonomic profile of the gut microbiota using metagenomics and 

the association with diet-dependent childhood obesity. 

Methods. A cross-sectional study of a subsample of 46 children was conducted. The 
children were classified as normal-weight, overweight, and obese according to their 
age and sex and the World Health Organization (WHO) guidelines. Dietary patterns 
were determined through principal component analysis. The profile of the human gut 
microbiota was determined by bioinformatic analysis using whole metagenome shotgun 

sequencing. The association of gut microbiota and z-BMI, waist circumference and hip 

circumference, and the possible modifying effect of diet were analyzed using multiple 
regression models. 

Results. Children with an abundance of Holdemania spp . and high protein and complex 

carbohydrate consumption had a lower z-BMI ( β –19.06, p = 0.011), waist circum- 
ference ( β –171.92, p = 0.003), and hip circumference ( β –157.57, p = 0.004). In 

contrast, observed a positive association between Coprococcus catus and the low intake 
of this dietary pattern with hip circumference ( β 147.87, p = 0.025). Furthermore, the 
presence of Bilophila spp. and Paraprevotella xylaniphila with high saturated fat and 

simple carbohydrate consumption we observed a positive association between z-BMI ( β
47.5, p = 0.002), hip circumference ( β 44.54, p = 0.025), and waist circumference ( β
44.34, p = 0.004). 

Conclusion. We suggest that the synergism between diet and the profile of children’s gut 
microbiota can be a factor that could be associated with the development of obesity and 

its complications in childhood. © 2022 Instituto Mexicano del Seguro Social (IMSS). 
Published by Elsevier Inc. All rights reserved. 
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Introduction 

Childhood obesity is a major global public health problem
( 1 ). In Mexico, the prevalence of overweight and obese
children is 35.6% according to the National Survey of
Health and Nutrition (ENSANUT-2018) ( 2 ). 
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Obesity is caused by a combination of factors non-
modifiable and modifiable factors such as diet and gut
microbiota (GM) ( 3 , 4 ). GM performs metabolic and bi-
ological functions that humans cannot perform ( 5 , 6 ). Be-
sides, a previous study showed that dietary characteristics
can explain 57% of the gut bacterial profile ( 6 ). Several
studies have reported that the high consumption of sat-
urated fats and refined sugars promotes the loss of GM
equilibrium (dysbiosis) and a systemic inflammatory state,
which is a characteristic of various pathologies, such as
obesity ( 7–9 ). 

Therefore, the relationship between the GM profile and
diet in children could become a new field to incorpo-
rate into obesity prevention strategies. To evaluate the
taxonomic profile of the gut microbiota using metage-
nomics and the association with diet-dependent childhood
obesity. 

Material and Methods 

Study Population 

The present paper conducted a cross-sectional study using
a subsample of 48 individuals, and sample selection was
performed using simple random sampling from the biolog-
ical bank of the study previously reported by our research
group ( 10 ). Samples from two children were eliminated
from the analysis due to nonuniform bacterial enrichment
(final n = 46). The available information for all samples
included children’s diet, physical activity, socioeconomic
data, personal pathological history, family history of be-
ing overweight/obese, and biochemical and anthropometric
measurements. The inclusion criteria were that the children
had not presented gastrointestinal or chronic diseases and
had not ingested antibiotics two months before the inter-
view ( 10 ). 

The study was approved by the ethics, biosecurity, and
research committee of the National Institute of Public
Health with approval number 1706. Informed consent and
approval were obtained. 

Anthropometric Measurements 

The z-score body mass index (z-BMI), waist circumfer-
ence, and hip circumference were determined from an-
thropometric measurements obtained by trained and stan-
dardized personnel using international techniques with pre-
viously calibrated instruments. Anthropometric measure-
ments included weight (kg) measured on a SECA scale
(SECA GmbH. & Co., Hamburg, Germany) with an accu-
racy of 0.1 kg, waist circumference (cm) obtained with a
SECA-marked statistic with an accuracy of 1 mm (SECA
GmbH. & Co., Hamburg, Germany) and hip circumference
(cm) obtained with a SECA anthropometric tape with the
precision of 1 mm (Seca GmbH. & Co., Hamburg, Ger-
many). All the participants remained standing with their
arms by their sides without shoes and with as little clothing
as possible ( 11 , 12 ). The waist circumference, hip circum-
ference, and z-BMI (was calculated according to age and
sex from the BMI [kg/m2]) ( 13 ) were used as continuous
variables in the regression models; from the z-BMI, the
children were classified as normal-weight ( > –2 to < + 1
SD), overweight ( > + 1 to < + 2 SD) and obese ( > + 2
SD) (categorical BMI) ( 13 ) for use in the metagenomic
analysis. 

DNA Extraction, Sequencing, and Bioinformatic Analysis 

Total DNA was purified from stool samples using a QI-
AmpKit DNA Stool Mini kit for humans (Qiagen Hilden,
North Rhine-Westphalia, Germany) following the sup-
plier’s instructions. The DNA was used to determine the
sequences of the metagenome using the Nextera XT Li-
brary Prep kit (Illumina, USA). PCR and 2.0% agarose
gel electrophoresis verified that all metagenomic libraries
were approximately 500 bp in size. The size and quality of
the libraries were analyzed by a bioanalyzer (Agilent 2100
Technology). Finally, DNA libraries were quantified by flu-
orometry (QubitTM dsDNA HS Assay, Invitrogen , USA)
and sequenced in NextSeq 500 cells in 1500 cycle paired-
end format at the National Institute of Genomic Medicine
(INMEGEN). 

The sequence quality ( Q 20) was evaluated using the
Python-Cutadap program in paired mode ( 14 ). Sequences
of the human genome were mapped using the Bowtie2
software v2.4.2 ( 15 ), and reads were removed using SAM-
tools ( 16 ). The remaining reads were assembled using
the Megahit software (v 1.0) ( 17 ), and the assemblies’
quality was evaluated using the MetaQuast tools (v2.2)
(Supplementary Table 1) ( 18 ). The sequences can be
found at http://www.ncbi.nlm.nih.gov/bioproject/721692.
Taxonomic annotation was performed by annotating single-
copy genes using Metaphlan2 (Metagenomic Phylogenetic
Analysis v2.0), and the abundance at the genus level
was plotted using ggplot2/R ( 19 , 24 ). The alpha diver-
sity was analyzed through the Chao1 and Shannon in-
dices from the abundance matrix at the genus level with
Phyloseq/R (v.3.6) (Supplementary Figure 1A, 1B) ( 20 ).
The similarity between the distribution of the beta di-
versity at the genus and species levels by categorical
BMI was evaluated with the Bray-Curtis index, generat-
ing a graph with the nonmetric multidimensional scale
(NMDS) with vegan/R v2.4-6 (Supplementary Figure 1C,
1D) ( 21 ). 

Subsequently, differentially abundant genera and species
were identified among the BMI categories with the
metagenomeSeq method (v 1.28.2) ( 22 , 23 ), and a p ≤0.05
was considered significant. The graphics were plotted us-
ing the ggplot2/R ( 24 ). 
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Dietary Patterns 

To identify dietary patterns, dietary intake was evaluated
over one year using a food frequency questionnaire (FFQ)
previously validated with a Mexican population ( 25 ). The
questionnaire included 111 items divided into 12 sections:
dairy products, fruits, vegetables, legumes, eggs, meats
and sausages, typical dishes, cereals, drinks, sweets and
desserts, fats, and food supplements. The information was
collected in the presence of children’s parents or caregivers
to obtain more specific measurements ( 26 , 27 ). 

The foods were classified into 27 groups based on the
similarity of the nutrient content between them (Supple-
mentary Table 2). We obtained the percentage consump-
tion of each food group that contributes to the total daily
diet (in milliliters or grams) in each child and processed
to z-scores for each food group ( 28 , 29 ). Principal compo-
nent analysis (PCA) was performed with orthogonal rota-
tion (varimax) being considered when eigenvalues > 1.5.
The patterns were satisfied for those food groups with fac-
tor loadings > 0.35. 

Covariates 

The data on overweight and obesity in parents were col-
lected by trained personnel through a questionnaire consist-
ing of 18 questions on the presence or absence of obesity
in one or both parents. Physical activity in leisure time was
obtained through a physical activity questionnaire adapted
to the study population based on a previously validated
questionnaire ( 30 ). The questionnaire collected information
about leisure activity and inactivity in the last month. The
duration of physical activity in leisure time turned into
metabolic equivalents (MET/hour/week) using the “Food
Processor Nutrition and Fitness” v10.12.0 software (ESHA
Research Inc., Salem, Oregon, USA). 

Statistical Analyses 

The variable distribution was reported with the following
measures of central tendency as the means and standard de-
viations (SDs) for continuous variables and percentages for
categorical variables. The Kruskal-Walli’s test was used for
the continuous variables and the X 

2 test was used for the
categorical variables stratified by BMI (categorical BMI). 

The association between the relative abundance of bac-
teria and anthropometric measures (z-BMI, waist circum-
ference, and hip circumference) was analyzed by linear re-
gression models. The possible modifying effect of dietary
patterns was evaluated between the associations of GM and
anthropometric measures were analyzed by linear regres-
sion models according to the consumption (low/high) of
dietary patterns. Patterns were dichotomized as low con-
sumption (values ≤mean) and high consumption (values
> mean). Potential confounding factors were selected us-
ing the methodology of directed acyclic diagrams (DAGs)
( 31 , 32 ), other variables identified in the literature were
evaluated, and only those variables that caused a change
in the estimator > 10% were considered ( 33 ). The regres-
sion models included age, sex, history of parent’s over-
weight/obesity, and physical activity during leisure time
as potential confounders; and p values ≤0.05 were con-
sidered significant. For the regression models stratified by
consumption of the dietary pattern, the Bonferroni correc-
tion was used. ( 34 ). All statistical analyses were performed
using the STATA statistical package v14.0 (College Station,
TX). 

Results 

In this study, 46 children between 6–12 years old were
selected (26 normal-weight, 11 overweight, and 9 obese).
Table 1 shows the general characteristics of the general
population. 

Two dietary patterns were identified, representing
23.56% of the variability of total dietary consumption. A
pattern based on protein and complex carbohydrates was
defined by high consumption of vegetables, legumes, chili,
eggs, fish, chicken, red meat, and whole grains and low
consumption of sugary drinks. A pattern based on saturated
fats and simple carbohydrates includes high consumption
of sausages, sweet bread, potatoes, flours, fast food, snacks,
and dressings, and low consumption of avocados and nat-
ural water (Supplementary Table 3). 

From the metagenomic assemblies, we identified 130
genera ( Bacteroides and Alistipes were very abundant)
(Supplementary Figure 2). 

We observed that obese children (OB) had greater abun-
dance of Dialister spp. (4.4 ± 10.91 vs. 0.074 ± 0.21,
p = 0.03), Paraprevotella xylaniphila (0.122 ± 0.15 vs.
0.02 ± 0.08, p = 0.008), and Coprococcus catus (0.04 ±
0.041 vs. 0.01 ± 0.02, p = 0.012); lower abundance of un-
classifiable bacterial genera in the family Propionibacteri-
aceae (Propionibacteriaceae_unclassif) (0.0003 ± 0.0010
vs. 0.005 ± 0.008, p = 0.04) and Holdemania spp. (0.013
± 0.021 vs. 0.044 ± 0.05, p = 0.03); and lower abundance
of the species Bacteroides cellulosilyticus (0.821 ± 1.69
vs. 2.08 ± 3.97, p = 0.03), Bacteroides intestinalis (0.001
± 0.003 vs. 1.98 ± 5.26, p = 0.03), Bacteroides thetaio-
taomicron (0.30 ± 0.35 vs. 1.32 ± 2.48, p = 0.03) and
Butyricimonas synergistica (0.0001 ± 0.0003 vs. 0.0023 ±
0.0035, p = 0.03) compared with normal-weight children
(NW) (Supplementary Figure 3, and 4). 

In overweight children (OW), we observed a higher
abundance of Bilophila spp . (0.16 ± 0.28 vs. 0.018 ±
0.03, p = 0.04) and lower abundance of Porphyromonas
spp. (0.003 ± 0.013 vs. 0.064 ± 0.14, p = 0.04), Clostrid-
ium bartlettii (0.002 ± 0.008 vs. 0.054 ± 0.10, p = 0.004),
Bacteroides finegoldii (0.010 ± 0.02 vs. 0.86 ± 1.82,
p = 0.009) and Bacteroides intestinalis (0.0 ± 0.0 vs. 1.98
± 5.26, p = 0.02) compared to normal-weight children
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Table 1. General characteristics of children by BMI. 

Characteristics n = 46 Normal weight (–2 a 
+ 1 DE) (58.33%) Mean 

(S.D) 

Overweight ( > + 1 a + 2 
DE) (22.92%) Mean 

(S.D) 

Obesity ( > 2 DE) 
(18.75%) Mean (S.D) 

p 

Age (years) 8.03 (1.7) 9.0(2.1) 8.7(2.1) 0.33 
zBMI –0.38 (0.63) 1.56(0.26) 2.77(0.58) < 0.001 
Waist circumference 54.7(5.53) 67.25(9.10) 75.64(9.11) < 0.001 
Hip circumference 66.73(6.70) 79.36(10.47) 88.83(11.58) < 0.001 
physical activity in leisure time (Mets) 348.2 (298.1) 398.4(359.8) 423.6 (573.9) 0.86 
Total energy (Kcal) 1938.1(679.1) 2102.2(445.4) 1632.7(496.9) 0.23 
Sex 

Boy (%) 53.9 30.7 15.4 0.39 
Girl (%) 63.6 13.7 22.7 

History of parent’s overweight/obesity 
No (%) 70 15 15 0.4 
Yes (%) 50 28.6 21.4 

Proteins and complex carbohydrate patterns 
Low intake (%) 56.5 26.1 17.4 0.9 
High intake (%) 56.5 21.74 21.74 
Saturated fats and simple carbohydrates patterns 
Low intake (%) 52.2 26.1 21.8 0.84 
High intake (%) 60.9 21.8 17.4 

Results were expressed as mean ± standard deviation (SD) for continuous variables and percentages (%) for categorical variables. Significative p -value 
p ≤0.05 for continuous variables was K-wallis and X 

2 for categorical variables. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(NW). Finally, we identified a greater abundance of Gran-
ulicella spp. (0.004 ± 0.007 vs. 0.014 ± 0.017, p = 0.04)
in obese children (OB) than in overweight children (OW)
(Supplementary Figures 3, and 4). 

To genus level we observed the following positive as-
sociations: Diallister spp. and z-BMI ( β: 0.28, CI 95%
(0.06, 0.50), p = 0.013), hip circumference ( β: 0.72, CI
95% (0.0035, 1.43), p = 0.049); Bilophila spp. and z-BMI
( β: 9.66, CI 95% (0.69, –18.63) p = 0.035), waist cir-
cumference ( β: 21.23, CI 95% (0.79, 41.66) p = 0.042).
In contrast, we found negative associations between the
unclassifiable bacterial genus in the family Propionibac-
teriaceae and hip circumference ( β: –412.44, CI 95% (–
822.4, –2.73), p = 0.049); Holdemania spp. on z-BMI
( β: –20.4, CI 95% (–40.58, –0.29), p = 0.047) and
waist circumference ( β: –66.6, CI 95% (–121.68, –11.5),
p = 0.019) ( Table 2 ). To species level we observed that,
positive association between Paraprevotella xylaniphila
and z-BMI ( β: 9.64, CI 95% (2.33, 16.95), p = 0.01)
( Table 2 ). 

When we evaluate the effect modification of the dietary
pattern on the association between GM and z-BMI, waist
circumference, hip circumference, we observed a negative
effect of Holdemania spp. on z-BMI ( β: –19.06, CI 95%
(–33.15, –4.99), p = 0.011), waist circumference ( β: –
171.92, CI 95% (–277.23, –66.63), p = 0.003) and hip
circumference ( β: –157.57, CI 95% (–257.45, –57.69),
p = 0.004) with high protein and complex carbohydrate
intake ( Table 3 ). In contrast, the bacterial species Copro-
coccus catus was positively associated with hip circumfer-
ence ( β: 147.87, CI 95% (21.36, 274.39), p = 0.025) in
children with low consumption of the same pattern ( Ta-
ble 4 ). 

On the other hand, we observed a positive association
between the abundance of Bilophila spp. with waist cir-
cumference ( β 47.5, CI 95% (20.81, 74.20), p = 0.002)
and hip circumference ( β 44.54, CI 95% (5.23, 83.85),
p = 0.025) when there is high saturated fat and simple
carbohydrate consumption ( Table 5 ). At the species level,
observed that the abundance of Paraprevotella xylaniphila
and consumption of the same pattern are positively asso-
ciated with waist circumference ( β 44.34, CI 95% (16.26,
72.43), p = 0.004) ( Table 6 ). 

Discussion 

We found positive associations between some genus and
species gut bacterial, and anthropometric measures diet de-
pendent. 

Maya-Lucas O, et al. reported a greater abundance of
Holdemania in normal-weight children compared to obese
children dependent on high consumption of protein and
complex carbohydrates ( 4 ), these results are consistent with
the data found in our study. This bacterial genus is an
important butyrate generator from dietary fiber, and bu-
tyrate participates in the synthesis of mucin, providing
greater stability of tight junctions ( 36 ) and decreasing the
translocation of LPS fragments and the inflammatory re-
sponse and thus the development of metabolic alterations
( 4 , 35 , 37 ). 

Additionally, we found a positive association between
the presence of Bilophila with hip circumference and waist
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Table 2. Association between different abundances of genus and species and adiposity. 

BMI Waist circumference Hip circumference 

β 95% CI p β 95% CI p β 95% CI p 

Genus 
Granulicella 33.81 (–73.04, 140.68) 0.52 180.79 (–80.37, 441.96) 0.16 205.61 (–75.18, 486.4) 0.15 
Propionibacter unclassified –78.39 (–211.9, 55.20) 0.24 –359.99 (–742.25, 22.26) 0.064 –412.44 (–822.14, –2.73) 0.049 
Porphhyromonas –4.52 (–13.63, 4.59) 0.32 –10.41 (–37.73, 16.91) 0.45 –10.57 (–40.05, 18.91) 0.48 
Holdemania –20.4 (–40.58, –0.29) 0.047 –66.6 (–121.68, –11.5) 0.019 –43.24 (–105.37, 18.89) 0.17 
Diallister 0.28 (0.06, .50) 0.013 0.63 (–0.036, 1.30) 0.063 0.72 (0.0035, 1.43) 0.049 
Bilophila 9.66 (0.69, –18.63) 0.035 21.23 (0.79, 41.66) 0.042 16.18 (–6.45, 38.81) 0.16 

Species 
Bacteroides cellulosilyticus –0.09 (–0.20, 0.03) 0.15 –0.51 (–1.29, 0.27) 0.20 –0.76 (–1.61, 0.07) 0.074 
Bacteroides finegoldii –0.71 (–1.52, 0.11) 0.086 –1.60 (–3.95, 0.74) 0.18 –0.76 (–3.35, 1.82) 0.55 
Bacteroides intestinalis –0.26 (–2.80, 0.019) 0.068 0.070 (–0.65, 0.79) 0.85 –0.17 (–0.95, 0.61) 0.66 
Bacteroides thetaiotaomicron –0.31 (–0.89, 0.28) 0.294 –0.56 (–2.00, 0.87) 0.43 –0.55 (–2.13, 1.03) 0.46 
Butyricimonas synergistica –210.9 (–564.1, 142.7) 0.235 –106.09 (–956.91, 744.71) 0.82 –333.17 (–1257.8, 591.43) 0.47 
Paraprevotella xylaniphila 9.64 (2.33, 16.95) 0.011 20.18 (–0.75, 41.12) 0.059 20.87 (–2.12, 43.87) 0.074 
Coprococcus catus 13.05 (–9.44, 35.54) 0.25 21.11 (–34.19, 76.41) 0.45 31.01 (–29.08, 91.10) 0.33 
Clostridium bartlettii –11.95 (–26.07, 2.15) 0.095 –29.17 (–63.16, 4.80) 0.090 –34.28 (–71.21, 2.64) 0.068 

Adjusted by sex, family history of obesity, physical activity in leisure time, age, and saturated fats and simple carbohydrates patterns. p value p 
≤0.025 adjusted by multiple comparisons. Boldface indicates a significant p value. 

Table 3. Association between genus and adiposity stratified by consumption of proteins and complex carbohydrate patterns. 

BMI waist circumference Hip circumference 

consumption β 95% CI p β 95% CI p β 95% CI p 

Granulicella 
Low 23.9 (–43.24, 91.09) 0.46 264.01 (–28.5, 556.59) 0.074 294.36 (–206.85, 795.58) 0.23 
High –9.53 (–67.32, 48.24) 0.73 –182.84 (–638.71, 273.02) 0.4 –100.72 (–533.18, 331.73) 0.62 
Propionibacteriaceae_unclassified 
Low 14.25 (–78.28, 106.79) 0.74 –11.83 (–452.31, 428.6) 0.95 –138.98 (–848.18, 570.22) 0.68 
High –53.51 (130.58, 23.56) 0.16 –393.74 (–1019.76, 232.28) 0.2 –330.73 (–922.28, 260.80) 0.25 
Porphyromonas 
Low –2.046 (–6.52, 2.425) 0.34 –9.44 (–30.69, 11.80) 0.36 –11.88 (–46.66, 22.89) 0.47 
High –6.54 (–17.49, 4.39) 0.22 –73.4 (–157.01, 10.20) 0.08 –74.93 (–151.46, 1.58) 0.054 
Holdemania 
Low –4.76 (–17.27, 7.74) 0.43 –16.38 (–76.28, 43.52) 0.57 20.67 (–76.67, 118.03) 0.65 
High –19.06 (–33.15, –4.99) 0.011 –171.92 (–277.23, –66.63) 0.003 –157.57 (–257.45, –57.69) 0.004 
Dialister 
Low 0.257 (–0.09, 0.609) 0.14 1.09 (–0.61, 2.78) 0.19 1.004 (1.85, 3.85) 0.46 
High 0.102 (–0.013, 0.22) 0.079 0.71 (–0.24, 1.66) 0.13 0.736 (–0.14, 1.60) 0.09 
Bilophila 
Low 2.11 (–2.50, 6.73) 0.34 16.44 (–4.359, 37.24) 0.11 7.41 (–28.88, 43.69) 0.67 
High 1.48 (–3.08, 6.05) 0.5 20.21 (–15.47, 55.90) 0.24 20.83 (–12.21, 53.87) 0.2 

Adjusted by sex, family history of obesity, physical activity in leisure time, age, and saturated fats and simple carbohydrates patterns. p value p 
≤0.025 adjusted by multiple comparisons. Boldface indicates a significant p value. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

circumference with higher saturated fat and simple carbo-
hydrate consumption. Our results are like those described
by David LA, et al. They observed a positive correlation
between a higher abundance of Bilophila and saturated fat
consumption in adults ( 38 ). Sen T, et al. observed a higher
abundance of Bilophila and body weight in rats fed a low-
fat diet combined with a high sucrose concentration com-
pared to rats consuming a low-fat and sucrose diet ( 39 ).
Bilophila is a sulfidogenic bacteria that produces sulfite
reductase A, which is a genotoxic and proinflammatory
gas that inhibits molecules involved in the stability of the
intestinal lumen, increases permeability, contributes to a
chronic inflammatory state, and alters bile acid metabolism
( 40 , 41 ). 

We also observed that Paraprevotella xylaniphila was
positively associated with waist circumference when there
was high consumption of saturated fat and simple carbo-
hydrate. Fei Y, et al. observed a high abundance of the
Paraprevotella genus in rats fed a high-fat diet compared
to rats fed diets supplemented with Xilooligosaccharides
( 42 ). P. clara and P. xylaniphila have been reported as the
main succinate fermentation bacteria in diets ( 43 ). Serena
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Table 4. Association between species and adiposity stratified by consumption of proteins and complex carbohydrate patterns. 

BMI Waist circumference Hip circumference 

Consumption β 95% CI p β 95% CI p β 95% CI p 

Bacteroides cellulosilyticus 
Low –0.09 (–0.45, 0.25) 0.56 0.17 (–1.49, 1.85) 0.83 –0.58 (–3.28, 2.10) 0.65 
High –0.09 (–0.23, 0.04) 0.18 –0.93 (–2.01, 0.13) 0.083 –1.00 (–1.98, –0.03) 0.054 

Bacteroides intestinalis 
Low –0.06 (–0.20, 0.06) 0.32 –0.14 (–0.79, 0.51) 0.67 –0.21 (–1.22, 0.78) 0.67 
High –0.13 (–0.38, 0.12) 0.29 0.83 (–1.35, 3.02) 0.43 0.63 (–1.34, 2.61) 0.50 

Paraprevotella xylaniphila 
Low 1.93 (–4.47, 8.32) 0.53 9.94 (–20.00, 39.90) 0.49 32.67 (–11.21, 76.55) 0.13 
High 2.08 (–2.52, 6.69) 0.34 36.07 (0.53, 71.60) 0.047 24.81 (–9.04, 58.66) 0.14 

Coprococcus catus 
Low 9.47 (–10.33, 29.28) 0.32 73.75 (–13.89, 161.39) 0.093 147.87 (21.36, 274.39) 0.025 
High 4.52 (–7.05, 16.09) 0.42 19.25 (–80.87, 119.38) 0.68 –6.10 (–13.69, 1.48) 0.10 

Bacteroides thetaiotaomicron 
Low –0.058 (–0.31, 0.19) 0.63 –.35 (–1.53, 0.82) 0.54 .004 (–1.85, 1.86) 0.99 
High –0.59 (–1.62, 0.43) 0.24 –5.32 (–14.05, 3.39) 0.24 –6.10 (–13.69, 1.48) 0.10 

ButyrCIimonas synergistica 
Low –93.3 (–306.8, 120.24) 0.36 –369.82 (–1380.39, 640.7) 0.44 –364.67 (–1949.5, 1220.1) 0.63 
High –86.29 (–307.3, 134.68) 0.42 368.243 (–1543.92, 2280.4) 0.69 –3.02 (–1732.89, 1726.8) 0.99 

Clostridium bartlettii 
Low –5.39 (–11.04, 0.25) 0.060 –21.2 (–48.75, 6.29) 0.12 –24.61 (–68.84, 19.61) 0.26 
High –16.20 (–34.31, 1.89) 0.076 –159.7 (–307.94, –11.49) 0.036 –150.41 (–281.73, –19.1) 0.027 

Bacteroides finegoldii 
Low –0.17 (–0.55, 0.19) 0.34 –0.65 (–2.43, 1.11) 0.45 .13 (–2.67, 2.94) 0.92 
High –0.29 (–1.04, 0.43) 0.41 –1.63 (–7.98, 4.71) 0.60 –1.59 (–7.29, 4.11) 0.56 

Adjusted by the following: sex, family history of obesity, physical activity in leisure time, age, and saturated fats and simple carbohydrates patterns 
p value p ≤0.025 adjusted by multiple comparisons. Boldface indicates a significant p value. 

Table 5. Association between genus and adiposity stratified by consumption of saturated fats and simple carbohydrates patterns. 

BMI Waist circumference Hip circumference 

consumption β 95% CI p β 95% CI p β 95% CI p 

Granulicella 
Low 3.63 (–53.27, 60.55) 0.89 19.67 (–365.98, 405.32) 0.95 –5.71 (–334.33, 322.90) 0.97 
High 22.78 (–83.88, 129.44) 0.66 132.9 (–540.50, 806.30) 0.68 491.7 (–313.41,1296.32) 0.21 

Propionibacteriaceae unclassif 
Low –40.14 (–151.02, 70.71) 0.45 –252.47 (–1005.46, 500.5) 0.49 –201.6 (–844.26, 441.04) 0.51 
High –40.14 (–145.81, 35.93) 0.22 –352.24 (924.44, 219.94) 0.21 –264.31 (–1003.15, 474.53) 0.45 

Porphyromonas 
Low –1.1 (–6.09, 3.87) 0.64 –10 (–43.60, 23.58) 0.54 –3.517 (–32.43, 25.39) 0.8 
High –5.71 (17.39, 5.96) 0.31 –13.62 (–89.37, 62.130) 0.78 –23.47 (–117.73, 70.78) 0.65 

Holdemania 
Low –7.9 (–18.53, 2.63) 0.13 –60.91 (–131.01, 9.16) 0.084 –28.45 (–92.44, 35.52) 0.36 
High –12.63 (–31.20, 5.92) 0.17 –52.38 (–173.74, 68.97) 0.34 –41.64 (–195.62, 112.3) 0.57 

Dialister 
Low 0.09 (–0.034, 0.21) 0.14 0.6285 (–0.19, 1.45) 0.12 0.62 (–0.06, 1.30) 0.072 
High 0.32 (–0.17, 0.81) 0.18 2.46 (–0.51, 5.44) 0.098 2.22 (–1.66, 6.1) 0.24 

Bilophila 
Low 1.41 (–3.49, 6.32) 0.55 8.21 (–25.16, 41.58) 0.69 –1.99 (–30.65, 26.65) 0.85 
High 5.06 (–0.095, 10.22) 0.054 47.5 (20.81, 74.20) 0.002 44.54 (5.23, 83.85) 0.025 

Adjusted by the following: sex, family history of obesity, physical activity in leisure time, age, and protein and complex carbohydrates patterns. p 
value p ≤ 0.025 adjusted by multiple comparisons. Boldface indicates a significant p value. 

 

 

 

 

 

 

 

 

 

 

C, et al . observed higher concentrations of plasma succi-
nate in obese individuals and positive correlations of suc-
cinate with BMI, insulin, glucose, HOMA-IR, and triglyc-
erides ( 44 ). We found increased hip circumference in chil-
dren with an abundance of Coprococcus catus and low
consumption of proteins and complex carbohydrates. These
results are consistent with those reported by Kasai C, et al .
in an adult population. They found a greater abundance
of Coprococcus catus in obese subjects than in nonobese
subjects ( 45 ), suggesting that the abundance of Coprococ-
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Table 6. Association between genus and adiposity stratified by consumption of saturated fats and simple carbohydrates patterns. 

BMI waist circumference Hip circumference 

consumption β 95% CI p β 95% CI p β 95% CI p 

Bacteroides cellulosilyticus 
Low –0.08 (–0.26, 0.093) 0.34 –0.77 (–1.93, 0.37) 0.17 –0.82 (–1.77, 0.11) 0.08 
High –0.08 (–0.32, 0.15) 0.45 0.0096 (–1.51, 1.52) 0.98 –0.14 (–2.04, 1.74) 0.87 
Bacteroides intestinalis 
Low –0.03 (–0.19, 0.11) 0.59 –0.01 (–1.07, 1.03) 0.97 –0.04 (–0.95, 0.86) 0.91 
High –0.16 (–0.40, 0.075) 0.17 0.41 (–1.17, 2.01) 0.58 0.12 (–1.88, 2.13) 0.89 
Paraprevotella xylaniphila 
Low 0.20 (–6.79, 7.20) 0.95 11.45 (–37.96, 60.85) 0.63 10.28 (–32.43, 53.0) 0.61 
High 4.61 (–0.65, 9.89) 0.082 44.34 (16.26, 72.43) 0.004 43.46 (4.05, 82.87) 0.03 
Coprococcus catus 
Low 3.2 (–7.93, 14.48) 0.54 20.63 (–59.27, 100.5) 0.59 25.62 (–42.81, 94.06) 0.43 
High 5.81 (–15.19, 26.82) 0.56 60.63 (–69.21, 190.48) 0.33 113.62 (–41.84, 269.08) 0.14 
Bacteroides thetaiotaomicron 
Low –0.07 (–0.35, 0.21) 0.60 –0.26 (–2.26, 1.73) 0.78 0.12 (–1.61, 1.86) 0.87 
High –0.22 (–1.04, 0.59) 0.57 –2.17 (–7.23, 2.87) 0.37 –2.72 (–9.02, 3.57) 0.37 
Butyricimonas synergistica 
Low –134.48 (–390.19, 121.23) 0.28 –456.11 (–2327.8, 1415.54) 0.61 –244.32 (–1871.7, 1383.1) 0.75 
High –21.78 (–271.27, 227.68) 0.85 762.38 (–757.79, 2282.5) 0.30 323.0 (–1629.9, 2275.9) 0.73 
Clostridium bartlettii 
Low –11.34 (–28.88, 6.19) 0.18 –105.95 (–225.20, 13.28) 0.078 –96.57 (–198.4, 5.31) 0.062 
High –7.74 (–14.59, –0.88) 0.029 –24.00 (72.66, 24.66) 0.31 –35.51 (–95.32, 24.27) 0.22 
Bacteroides finegoldii 
Low –0.25 (–0.68, 0.17) 0.22 –0.79 (–3.94, 2.35) 0.6 –0.69 (–3.42, 2.02) 0.59 
High –0.16 (–1.00, 0.66) 0.67 –0.94 (–6.21, 4.32) 0.79 0.12 (–6.48, 6.71) 0.97 

Adjusted by the following: sex, family history of obesity, physical activity in leisure time, age, and protein and complex carbohydrates patterns. p 
value p ≤0.025 adjusted by multiple comparisons. Boldface indicates a significant p value. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cus catus (belonging to filum Firmicutes) is related to the
metabolism of polysaccharides and high energy extraction
capacity from the diet, promoting an increase in adipose
tissue ( 46 ). 

In addition, we observed a diet-independent neg-
ative association of unclassified bacterial genera in
the family Propionibacteriaceae with hip circumference.
These bacteria produce propionic acid from lactic acid
and vitamin B12, suggesting that these bacteria are
probiotics ( 46 ). 

In contrast, Diallister spp. was associated with increased
z-BMI and hip circumference. Our results are consistent
with the findings of Chen X, et al. that reported a higher
abundance of Dialister spp. in obese individuals than in
normal-weight individuals ( p = 0.02) ( 47 ). However, De
la Cuesta-Zuluaga J, et al . reported that Diallister spp . was
associated with normal concentrations of cardiometabolic
indicators and normal-weight ( p < 0.005) ( 48 ). This differ-
ence could be due to artifacts related to the use of V4 16S
rRNA GM profiling in adults, and weight classification is
according to body size phenotypes ( 48 ). 

Our study’s strength was the analysis of GM using
Whole Metagenome Shotgun (WMS) sequencing, which
reduces biases and provides a more sensitive GM profile.
Additionally, WMS sequencing allowed a taxonomic pro-
file resolution at a species level with high confidence ( 49 ),
contributing to a more detailed and better understanding of
the relationship between GM and diet. 
Nonetheless, this study has some limitations related to
food consumption frequency; however, this nondifferential
error would not affect the validity of the results. The instru-
ment was applied by trained personnel to all participants,
and information was collected via a consensus between
caregivers and children for precise measurements. 

Conclusion 

Our results suggest that high protein intake and an abun-
dance of Holdemania spp. are negatively associated with z-
BMI, waist circumference, and hip circumference. Further-
more, Coprococcus catus and low consumption of protein
increase hip circumference. Additionally, Bilophila spp.
and P. xylaniphila and high saturated fat and simple car-
bohydrate consumption increase anthropometric measures.

This evidence has greater importance in the field of
public health; however, it is of great importance to validate
our results through experimental models to obtain a better
knowledge of the functioning and synergy of the bacteria
of the human gut, diet, and your possible involvement in
the development of childhood obesity. 
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Abstract

Background: There is general consensus that consumption of dietary fermentable fiber improves cardiometabolic
health, in part by promoting mutualistic microbes and by increasing production of beneficial metabolites in the
distal gut. However, human studies have reported variations in the observed benefits among individuals consuming
the same fiber. Several factors likely contribute to this variation, including host genetic and gut microbial
differences. We hypothesized that gut microbial metabolism of dietary fiber represents an important and differential
factor that modulates how dietary fiber impacts the host.

Results: We examined genetically identical gnotobiotic mice harboring two distinct complex gut microbial communities
and exposed to four isocaloric diets, each containing different fibers: (i) cellulose, (ii) inulin, (iii) pectin, (iv) a mix of 5
fermentable fibers (assorted fiber). Gut microbiome analysis showed that each transplanted community preserved a core of
common taxa across diets that differentiated it from the other community, but there were variations in richness and
bacterial taxa abundance within each community among the different diet treatments. Host epigenetic, transcriptional, and
metabolomic analyses revealed diet-directed differences between animals colonized with the two communities, including
variation in amino acids and lipid pathways that were associated with divergent health outcomes.

Conclusion: This study demonstrates that interindividual variation in the gut microbiome is causally linked to differential
effects of dietary fiber on host metabolic phenotypes and suggests that a one-fits-all fiber supplementation approach to
promote health is unlikely to elicit consistent effects across individuals. Overall, the presented results underscore the
importance of microbe-diet interactions on host metabolism and suggest that gut microbes modulate dietary fiber efficacy.

Introduction
Humans harbor diverse and dynamic microbial commu-
nities in their intestines that span the three domains of
life [1, 2]. These microbes play key roles on host biology,
including breakdown of complex dietary components,
vitamin production, energy harvesting, immune system

maturation, and protection against pathogens [2–4].
While many microbial functions are shared among gut
communities from unrelated individuals, large interper-
sonal differences have also been reported [1]. Factors
such as genetics, environment, and lifestyles contribute
to these differences [5, 6]. Identifying the consequences
of this variation as it relates to host immune responses,
drug effectiveness, and metabolism is key to better
understand how microbes modulate human biology and
for successful implementation of precision medicine and
personalized nutritional strategies.
Metabolic disease represents a major health challenge

worldwide, with an estimate prevalence of 20–25% of
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the world’s adult population [7, 8]. A large number of
studies indicate that the gut microbiota influences the
development of metabolic syndrome [9–13]. Gut mi-
crobes exacerbate metabolic disease in part by activating
inflammatory pathways, and by producing compounds
from diet that dysregulate host signaling and metabolism
[14–17]. Microbes can also play protective roles against
metabolic disease. A large body of evidence suggests that
microbes and microbial metabolites derived from dietary
fiber, including short-chain fatty acids (SCFAs), mediate
some of the beneficial effects associated with dietary
fiber consumption [18–20].
Dietary fiber are edible carbohydrate polymers with at

least three monomeric units that are resistant to host di-
gestive enzymes and not broken down or absorbed in
the small intestine [21]. The chemical structure of a fiber
determines important physicochemical properties in-
cluding its solubility and viscosity. Dietary fibers can be
divided into soluble and insoluble forms [22, 23]. Insol-
uble forms such as cellulose have a fecal bulking effect,
and resist metabolization by gut microbes, particularly in
monogastric hosts. Dietary fibers that microbes can use
for carbon and energy are also referred as microbiota-
accessible carbohydrates (MACs) [24]. MACs, such as
inulin, pectin, and resistant starches, are broken down
and metabolized through complex mechanisms by differ-
ent gut bacteria [25]. Multiple lines of evidence suggest
that dietary MACs have important effects on the ecology
of the gut ecosystem [26]. MACs can support the growth
of beneficial bacteria, promote intestinal barrier func-
tion, lower systemic inflammation [27], and prevent
some of the detrimental effects caused by high-fat diet
[28]. Microbial metabolism of MACs also promotes hep-
atic fatty acid metabolism at least in part via production
of acetate, which serves as precursor for hepatic synthe-
sis of fatty acids and related glycerophospholipid species
[29].
While epidemiological studies support the notion that

consumption of dietary fiber is generally beneficial for
metabolic and cardiovascular health [30], results of in-
terventions in humans vary widely. Several studies indi-
cate that there is a large degree of interpersonal
variation in the benefits attained among individuals re-
ceiving the same dietary fiber intervention [31–36]. In
some cases, these inconsistent effects of fiber on host
metabolism across subjects have been linked to differ-
ences in the gut microbiota of the consumers [32, 36]
and potential microbial biomarkers for responsiveness to
specific dietary interventions have been identified [34,
35, 37]. One study identified a higher Prevotella/Bacter-
oides ratio associated with improved glucose homeosta-
sis in response to barley kernels in humans and
demonstrated that Prevotella copri modulates glucose
homeostasis in mice [35].

The studies described above suggest that interindivid-
ual differences in the gut microbiota may influence host
metabolic responses to dietary fiber in humans. We
sought to further examine this hypothesis using a tract-
able animal model and defined dietary fiber interven-
tions. We colonized genetically identical germ-free (GF)
mice with two distinct human fecal communities and
fed them isocaloric diets containing different types of
fiber. We found that the two transplanted communities
elicited divergent metabolic epigenetic and transcrip-
tional responses to the same dietary fiber. Furthermore,
differences between mice colonized with these two com-
munities varied depending on the type of fiber the ani-
mals consumed. Lastly, we identified candidate taxa and
metabolites associated with these host phenotypes.

Results and discussion
Identifying fecal microbiomes with distinct metabolic
potential
We sought to identify two human gut communities that
upon engraftment in mice exhibit significantly distinct
metabolic capacities. We used fecal specimens from a
cohort of previously analyzed samples obtained from
adults in their mid-seventies [38]. We initially selected
eight fecal samples that showed significant compos-
itional differences (Fig. S1A, B) and used them to
colonize eight groups of adult male GF C57BL/6 mice (n
= 2–4/fecal sample). Mice were fed a semi-purified diet
containing an assortment of diverse, commonly con-
sumed, commercially available fibers (i.e., assorted fiber)
that included resistant starch (RS) type 2 and 4, short-
chain fructo-oligosaccharides (scFOS), inulin, and pectin
(total fiber content 10% w/w; Table S1). This diet—as
well as all the other diets used in this study, were formu-
lated to mimic human consumption while maintaining a
defined and reproducible composition. We used 10% w/
w dietary fiber and 35% kcal derived from fat as it is
comparable to the intake level of dietary fiber in US
adults from 2001 to 2010 based on the National Health
and Nutrition Examination Survey (NHANES) data [39,
40]. This was calculated by gram of fiber per 1000 kcal
intake estimated for humans and adjusted to typical
mouse caloric consumption. Animals were placed on
this diet 1 week prior to colonization and maintained for
two additional weeks after inoculation. Comparison of
16S rRNA gene analysis of cecal samples obtained from
transplanted animals clustered by donor (Fig. S1C).
Transplanted bacterial communities were more similar
to that of their donor than to any other human sample
in the dataset (Fig. S1D). Recovery of genera of at least
0.02% relative abundance in at least one of the samples
associated with each human subject (i.e., donor and
mouse fecal pellets) was 59.2% ± 10.8 (Fig. S1E) and
accounted for 85 ± 14% of the relative abundance of the
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community from the donor (Fig. S1F). The transplanted
communities also exhibited differences in alpha diversity
(Fig. S1G). Furthermore, as expected from this variation,
transplanted communities also differed in their capacity
to produce SCFAs (Fig. S2). There was a ~ 4-fold range
in the levels of cecal butyrate among the eight groups
despite all animals consuming the same diet (Fig. S2A).
Butyrate is known to vary widely among humans and
has been linked with beneficial health effects on the host
[41, 42]. Additionally, we used PICRUSt2 to predict the
functional profiles of the 8 transplanted communities
using 16S rRNA gene data [43, 44]. Principal coordinates
analysis (PCoA) using Bray Curtis dissimilarity (Fig. S3)
shows clear separation among most communities sug-
gesting distinct functional capabilities of engrafted
microbiomes. Following these analyses, we selected two
markedly different communities: samples 1 and 8, from
here on referred as SubA (i.e., fecal community from
subject A) and SubB (i.e., fecal community from subject
B) respectively, based on differences in alpha diversity,
predicted metabolic properties, and capacities to pro-
duce butyrate, to examine how variation in gut commu-
nity composition modulate host responses to different
types of fiber. The donors of these samples are over-
weight (BMI = 30), have no history of type II diabetes,

cancer, or heart disease, and have self-reported con-
sumption of a standard western-type diet.

Effects of dietary fiber on host metabolic outcomes is
influenced by gut microbial community
Six- to eight-week-old male GF C57BL/6 mice were
placed on the assorted fiber diet described above for 1
week, and subsequently colonized via oral gavage with
fecal communities SubA or SubB (n = 30–36 mice/com-
munity, n = 66). Mice colonized with these two commu-
nities were maintained on the same diet for 2 weeks to
allow the engrafted microbiomes to stabilize. After this
stabilization period, mice colonized with each commu-
nity were divided into four treatments (Fig. 1) and re-
ceived one of four isocaloric diets (n = 7–10 mice/
community/diet) that differed on the type of fiber they
contained: (i) cellulose (non-fermentable fiber), (ii) inu-
lin, (iii) pectin, or (iv) assorted fiber described above
(Fig. 1). We selected cellulose as a source fiber that is
mostly not accessible to microbes in the mouse gut. This
diet served as a control, to define baseline differences
between mice colonized with the two communities that
were independent of interactions with MACs. We chose
inulin and pectin as the former is commonly used as a
prebiotic in the USA, while the latter has been proven to

Fig. 1 Study design. Six to eight-week-old C57BL/6 GF male mice were placed on irradiated diet containing a mix of five fibers (assorted fiber
diet; Af); a week later mice were colonized with one of two different human fecal samples SubA, SubB. Bedding and wires with food were
exchanged between cages of mice colonized with the same community to minimize cage effects. Two weeks after colonization gnotobiotic mice
received one of four isocaloric diets that vary by the type of fiber (10% w/w): cellulose (C), inulin (I), pectin (P), and assorted fiber (Af). Mice were
maintained in these diets for 4 weeks
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support growth of a wide variety of gut microbes [45],
and it is commonly used as a dietary supplement. We
also chose these two dietary fibers due to their distinct
structures, including differences in basic units, linkages,
and degree of polymerization. We colonized all mice in
the same diet (assorted fiber diet) to favor consistent en-
graftment of mice inoculated with the same community.
Furthermore, the assorted fiber diet has the same total
amount of dietary fiber as the rest of the treatment
groups used in this study, but with more diversity in fer-
mentable substrates, which we reasoned would support
engraftment of taxa relevant to all dietary treatments. In-
clusion of this group in the experimental phase of the
study also served as a control to inform whether this diet
used during the colonization period drives major differ-
ences between mice colonized with the two communities
used in the study.
We compared metabolic phenotypes of animals colo-

nized with the two different communities consuming
each of the diets described above (Table S2). We found
significant effects of diet, gut community, and their
interaction on host adiposity as determined by epididy-
mal fat pad weight (normalized by body weight) (two-
way ANOVA P < 0.01). Diet and community, but not
their interaction, also showed significant effect on liver
triglycerides (TG) (two-way ANOVA P < 0.05), whereas
diet and its interaction with gut community showed a
significant effect on serum glucose levels (two-way
ANOVA P < 0.05; Table S2). Remarkably, while the pec-
tin diet had an overall beneficial effect on metabolic phe-
notypes relative to non-fermentable cellulose (i.e.,
reduced adiposity and liver TG) for SubA-colonized
mice, this diet was less favorable for SubB-colonized ani-
mals, which showed the strongest benefits on the inulin
fiber (Fig. 2, Table S2). We also assessed whether there
were significant differences in these phenotypes between
mice colonized with the two different communities that
were exposed to the same diet through pairwise compar-
isons using Wilcoxon rank sum test. In the cellulose
diet, SubB-colonized mice showed lower levels of adi-
posity compared to mice colonized with SubA, whereas
there were no statistical differences in the levels of liver
TG and fasting serum glucose between these groups
(Fig. 2). In the inulin diet, mice inoculated with SubB
showed decreased adiposity, decreased liver TG, and
lower serum levels of fasting glucose relative to animals
colonized with SubA. In contrast, pectin-fed mice colo-
nized with SubB accumulated more fat mass relative to
SubA-colonized counterparts (Fig. 2a), whereas serum
glucose and liver TG were comparable between the two
community groups. Lastly, mice colonized with SubB
showed significantly lower levels of adiposity than those
colonized with SubA in the assorted fiber diet, whereas
serum glucose and liver TG were comparable between

the two groups (Fig. 2). Altogether, these results under-
score the importance of microbe by dietary fiber interac-
tions on host metabolism and suggest that gut microbes
modulate responses to dietary fiber.

Dietary fibers cause significant restructuring of SubA and
SubB communities
16S rRNA gene sequences were generated from cecal
samples collected from the mice described above (Tables
S3 and S4). PCoA of unweighted UniFrac distances—a
metric sensitive to taxonomic phylogenetic distances
that does not consider abundance—of these samples
show a clear clustering by donor community (Fig. 3a)
and less by diet, supporting the notion that all four diets
support colonization of similar assemblages for both
communities. In all diets, mice colonized with the same
donor preserved a core of common species that differen-
tiated it from mice colonized with the other community
(Fig. S4A). Nevertheless, there were concomitant subtle
richness and pronounced abundance variations within
each donor community across the different fiber treat-
ments (Fig. S4). PCoA of weighted UniFrac distances be-
tween both communities in the four different diet
treatments (Fig. 3b) shows that SubA and SubB post-
intervention microbiomes (i.e., microbiome in each diet)
cluster separately; however, the inulin diet appeared to
be the treatment that separated the two communities
the most (Fig. S5). Furthermore, the two communities
shifted consistently in response to the same fibers (Fig.
3b), suggesting that related taxa from both communities
are responding similarly to a given diet and that the dif-
ferent fibers have distinct effects on abundance of the
taxa. PERMANOVA on weighted and unweighted Uni-
Frac distances between engrafted microbiomes derived
from the two communities for each dietary fiber inter-
vention showed that these are different in all four diet
comparisons (P < 0.05). Each diet resulted in a unique
set of differences between the two microbial communi-
ties and included phyla-level variations. Remarkably, the
Firmicutes:Bacteroidetes (F/B) ratio was significantly in-
creased in SubB-colonized mice consuming inulin and
assorted fiber relative to SubA-colonized animals in
these diets respectively, whereas the F/B ratio was higher
in animals colonized with SubA consuming the cellulose
diet relative to SubB counterparts, and there was no dif-
ference in this ratio between the two communities for
mice consuming the pectin diet (Fig. S6A, B).
We used linear discriminant analysis effect size (LEfSe)

analysis to identify bacterial taxa significantly contribut-
ing to the differences observed between post-
intervention microbiomes for each diet [46] (Fig. 3c; Fig.
S7). In the cellulose diet, SubA-colonized mice showed
higher overall abundance of Firmicutes, Bacteroidetes,
and Actinobacteria, whereas in SubB-colonized animals
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Verrucomicrobia and Proteobacteria exhibited increased
abundance. Interestingly, phylum level comparisons be-
tween the two communities yielded similar differences
for the inulin and assorted fiber-fed mice. Animals colo-
nized with the SubB community showed higher levels of
Firmicutes, Actinobacteria, and Proteobacteria, whereas
mice colonized with SubA had higher relative abundance
of Bacteroidetes in both diets. At the genus level, SubB-
colonized animals showed higher relative abundance of
Bifidobacterium in these two diets, whereas mice harbor-
ing the SubA microbiome showed increased levels of Eu-
bacterium, Bacteroides, Butyricimonas, Lactococcus, and
Ruminococcus (Ruminococcaceae) relative to SubB-
colonized animals (P < 0.05). In the pectin diet, mice
colonized with the SubB microbiome showed higher

levels of the Proteobacteria phylum and higher levels of
the Akkermansia, Faecalibacterium, Eubacterium, and
Clostridium genera whereas SubA-colonized mice
showed higher levels of the Lachnospiraceae family and
Dorea genus (P < 0.05); some of the changes observed in
pectin (e.g., Holdemania, Lachnospiraceae, and Eubac-
terium) exhibit the opposite pattern seen in mice fed
inulin (Figs. S7 and S8).
It is also important to note that some of the genera

that showed diet-specific differences between communi-
ties were only detected in one of the communities; these
included Bifidobacterium, Clostridium, and Faecalibac-
terium, all detected only in SubB-colonized mice. Inter-
estingly, while the bifidogenic effect of inulin has been
well documented [47], in our study the assorted fiber

Fig. 2 Gut microbiome impact on host metabolic phenotypes in different dietary fibers. Phenotypes were measured after 6 weeks colonization
and 4 weeks of specific dietary fiber exposure (~ 15 weeks old). a Epididymal fat pad weight expressed a percentage of body weight (n = 7–10/
community/diet). b Liver triglycerides levels (n = 7–10/community/diet). c Serum glucose levels (arbitrary units) as measured by UPLC/MS/MS
(untargeted metabolomics platform; n = 6/community/diet). Wilcoxon rank sum test was conducted to examine whether two samples are likely
to derive from the same population. Box plots represent median, interquartile range, minimum and maximum value in the data, and potential
outliers. *P < 0.05, ns = not significant. SubA, magenta; SubB, yellow

Murga-Garrido et al. Microbiome           (2021) 9:117 Page 5 of 26



diet, which has only 2% inulin, supported significantly
higher levels of this genus than the inulin diet, which
contains 10% w/w inulin. However, assorted fiber
diet also contains scFOS and resistant starch—both
known to have bifidogenic effects [48]. It is also possible
that the inclusion of additional substrates opens niche

opportunities for taxa that would otherwise compete
with Bifidobacteria for inulin.
Gas chromatography-based quantification analyses re-

vealed dietary fiber-specific differences in cecal levels of
the SCFA acid butyrate and valerate, whereas levels of
acetate and propionate were comparable between
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communities for each diet (Fig. S9). Butyrate was signifi-
cantly increased in the cecum of SubB-colonized mice
consuming cellulose, pectin, and assorted fiber relative to
the SubA-colonized animals consuming the same diets
(Fig. S9B). Valerate was significantly higher in the gut of
SubA-colonized animals in all diets except assorted fiber,
whereas cecal levels of the branched-chain fatty acids
(BCFA) isovalerate and isobutyrate were higher in SubA-
colonized mice relative to SubB counterparts in the cellu-
lose diet (P < 0.05; Fig. S9E). Altogether, these results illus-
trate the divergent effects of dietary fibers on microbial-
derived SCFA and BCFA production, which is in consist-
ent with previous work [49, 50].
SubA and SubB were selected based on their distinct

abilities to produce butyrate when transplanted to mice
fed the assorted fiber diet (Figs. S2 and S9B). While pre-
vious work suggests that butyrate has a protective role
against metabolic disease [40, 51], comparisons of cecal
butyrate levels between mice colonized with the two
communities for each diet tested did not fully explain
differences in the observed metabolic phenotypes, sug-
gesting that butyrate is not a major contributor to the
phenotypic differences observed between SubA- and
SubB-colonized mice (Fig. S9B, Fig. 2). However, Pear-
son correlation analysis across all mice in the study re-
vealed that cecal levels of butyrate were negatively
associated with adiposity (r = − 0.4682 P = 0.003); simi-
lar results were seen for cecal levels of acetate (r = −
0.3595 P = 0.0266) and total SCFA (r = − 0.3226 P =
0.0483). No significant associations were detected be-
tween any of the SCFAs and the other phenotypes mea-
sured. These results suggest that while butyrate and
potentially acetate may influence adiposity, there are
likely other microbial, community-specific, fiber type-
dependent metabolites or microbial signals that modu-
late their effects on this phenotype.

Post-intervention microbiomes mediate community
effects on metabolic outcomes
We sought to evaluate the potential mediating role of
post-intervention microbiomes in the SubA/B commu-
nity effects on metabolic outcomes (adiposity, liver TG,
and serum glucose) within each diet group. We focused
this analysis on the cellulose, inulin, and pectin dietary
fiber interventions, as these included a single type of
fiber, as opposed to the assorted fiber which included a
mixture of several fibers (RS type 2 and 4, scFOS, inulin,
and pectin). We first performed association tests be-
tween post-intervention microbiomes (beta-diversity)
and host metabolic phenotypes using PERMANOVA. In
the inulin diet, post-intervention microbiomes showed
differences in beta-diversity associated with changes in
liver TG (P < 0.05) and glucose phenotypes (P < 0.01),
whereas differences between the two microbiomes in

pectin-fed mice were associated with variation in the
adiposity phenotype (P < 0.05). We then assessed the
mediation effect of the gut microbiome in the relation-
ship between communities and host metabolic pheno-
types. The distance-based mediation test showed
significant mediation effect of overall diversity of micro-
biome for the glucose outcome in the inulin-fed group
(unweighted UniFrac and Jaccard P < 0.05). To identify
mediator taxa, we applied a causal mediation model on
each internal node of the taxonomy tree (Table S5). For
the adiposity outcome, we found the Proteobacteria
phylum, the Bacteroidales order, and the Christensenel-
laceae family as mediators in pectin-fed mice (P < 0.05).
For the serum glucose outcome, we found Clostridiales
order in inulin-fed mice (P < 0.05). Altogether, these
analyses further support the notion that dietary fiber-
microbe interactions modulate metabolic phenotypes
and highlight potentially relevant taxa.

Gut microbiome-dietary fiber interactions modulate
blood metabolites
Gut microbes influence host metabolism at least in part
by modulating nutrient availability and through the pro-
duction of a myriad of metabolites, many of which reach
systemic circulation [14–17]. We sought to examine
whether the gut microbial differences described above
between mice colonized with SubA and SubB in the four
diets resulted in changes in host metabolism as assessed
by metabolomics of serum samples. We applied
ultrahigh-performance liquid chromatography-tandem
mass spectroscopy (UPLC–MS/MS) to quantify 774
compounds in serum from the 8 groups of mice de-
scribed above (6 samples/community/diet) (Table S6).
Two-way ANOVA analysis between SubB- and SubA-
transplanted mice, identified 1 serum metabolite in the
cellulose diet, 235 in the inulin diet, 160 in the pectin
diet, and 19 in the assorted fiber diet that showed sig-
nificant differences between the two communities (P <
0.05, false discovery rate (FDR) adjusted-P < 0.1). A large
fraction of these metabolites also showed a significant
diet by community interaction (P < 0.05; Table S6). For
the purpose of generating hypotheses, all metabolites
showing P < 0.05 were used for further analyses. Ani-
mals consuming inulin and pectin diets showed the lar-
gest number of significant changes in biochemicals
between the two communities. Inspection of the differ-
entially abundant biochemicals within each diet revealed
diet-specific changes in metabolites related to amino
acids and lipid metabolic pathways, including alanine-
aspartate, histidine, lysine, tyrosine, leucine-isoleucine-
valine, urea cycle: arginine and proline, methionine-
cysteine-taurine, fatty acids, endocannabinoid, and
sphingolipid metabolic pathways (Fig. 4, Table S6).
These results support the notion that consumption of
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dietary fiber elicits individual responses on blood metab-
olites that are influenced by differences in the gut
microbiome.

Amino acids and lipid metabolic pathways associate with
host phenotypes
We tested whether levels of serum metabolites were as-
sociated with host metabolic outcomes. We used the dy-
namic tree cut method in weighted correlation network
analysis (WGCNA, Fig. S10; Table S7) to define modules
of tightly correlated serum metabolites. The associations
between these modules and host metabolic phenotypes
are shown in Fig. 5a. Candidate biochemicals that belong
to these enriched pathways are listed in Table S6. The
turquoise module is positively correlated with adiposity
(r = 0.66, P = 8e−07), liver TG (r = 0.43, P = 0.003), and
serum glucose (r = 0.45, P = 0.002), whereas the blue
module yielded negative correlations with adiposity (r =

− 0.47 P = 0.001) and liver TG (r = − 0.38 P = 0.01).
The red module showed highest association with the
glucose phenotype (r = 0.46 P = 0.002). Pathway enrich-
ment analysis revealed significant over-representation of
metabolites related to sphingomyelins, phosphatidylcho-
line (PC), and hexosylceramides pathways in the tur-
quoise module whereas the blue module was enriched
for metabolites in the gama-glutamyl amino acid,
branched-chain amino acid (BCAA), urea cycle, glutam-
ate, lysine and tryptophan pathways and the red module
in fatty acid metabolism (acyl glycine), purine metabol-
ism ((Hypo)Xanthine/Inosine containing), and acetylated
peptides (Fig. 5b).
Sphingomyelins (turquoise module) are strongly asso-

ciated with adiposity, TG, and glucose levels. These me-
tabolites are increased in SubB-colonized mice in the
pectin diet, which exhibited increased adiposity relative
to SubA-colonized mice. Previous work indicates that

Fig. 4 Gut microbiome variation directs changes in serum levels of amino acid and lipid metabolites. Heatmap indicating fold-changes in the
abundance of amino acid and lipid metabolites in serum from mice colonized with SubA and SubB communities for each diet as determined by
ultrahigh-performance liquid chromatography-tandem mass spectroscopy (UPLC–MS/MS). Biochemicals exhibiting a difference of at least 20%
between SubB and SubA are indicated for each diet; P < 0.05 (Two-way ANOVA). List of metabolites, P values, and fold-changes are listed in
Supplemental Table S6
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sphingolipids mediate cellular processes involved in
apoptosis, cell differentiation, and inflammation [52].
Furthermore, serum levels of sphingomyelins and cera-
mides have been associated with the development of
obesity [53]. Sphingomyelins can be hydrolyzed by
sphingomyelinases releasing phosphocholines and cera-
mides, leading to metabolic impairment [53]. Further-
more, most of the identified sphingomyelin-lipid
metabolism changes are within the pectin-fed group
(Tables S6 and S8). These results support the notion
that microbiome-fiber interactions modulate host levels
of sphingolipids and ceramides. This is consistent with
recent work suggesting that Bacteroides-derived sphin-
golipids in the intestine provide an endogenous source
of sphingolipids to the host [54].
As mentioned above, amino acids are enriched in the

blue module and largely contribute to the negative asso-
ciation observed between this module and adiposity,
liver TG, and glucose levels. These include histidine,
which was increased in SubB-colonized mice consuming
the inulin diet compared to SubA-colonized counter-
parts (Table S8). SubB-colonized animals in this diet ex-
hibited lower glucose and adiposity relative to the SubA-

colonized animals (Fig. 2). This is consistent with previ-
ous work showing that histidine supplementation results
in an improvement in insulin sensitivity and lower body
fat [55]. Several bacterial metabolites derived from histi-
dine were also increased in SubB-colonized mice in the
inulin diet compared to SubA-colonized animals, includ-
ing imidazole propionate (Table S6), which has been
linked to impaired insulin signaling and type II diabetes
in humans [15, 56].
BCAAs were also enriched in the blue module and de-

tected at higher levels in SubB-colonized mice in the
inulin diet compared to SubA-colonized animals. Previ-
ous reports indicated that BCAAs upregulate glucose
transporters and activate insulin secretion [57, 58]. How-
ever, there is also evidence that leucine and isoleucine
have a negative impact on metabolic health [59, 60], and
several studies have suggested that excessive intake of
amino acids could lead to inhibition of insulin signaling
[61]. Additionally, the bacterial metabolite derived of
tryptophan, indolepropionate [62], which we detected at
significantly higher levels in mice colonized with the
SubB community consuming inulin relative to SubA
counterparts, has been previously associated with
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increased dietary fiber intake and linked to reduced risk
of low-grade inflammation [63] and improved glucose
homeostasis [64]. Mice fed the cellulose diet showed vir-
tually no differences in the metabolites enriched in this
module. Gamma-glutamyl amino acids were also highly
enriched in the blue module. Gamma-glutamyl dipep-
tides are also involved in glutathione (GSH) metabolism,
which plays an important role in antioxidant defense,
and are produced when gamma-glutamyl transpeptidase
catalyzes the transfer of the gamma-glutamyl moiety of
glutathione to amino acids. Gamma-glutamyl transpepti-
dase is expressed in several mammalian tissues and in
bacteria [65, 66]. While the role of these metabolites on
metabolic health remains poorly understood, a recent
study showed gamma-glutamyl amino acids γ-glutamyl
cysteine and γ-glutamyl valine inhibit TNF-α signaling
in intestinal epithelial cells and reduce inflammation
[67]. Overall, these results suggest that circulating levels
of sphingolipids, amino acids, and gamma-glutamyl di-
peptides are impacted by interactions between microbes
and dietary fibers. Interestingly, these circulating metab-
olites also showed significant correlations with cecal
levels of acetate and butyrate (Fig. S11). While further
studies are needed to assess the role of these two SCFAs
in modulating the abundance of systemic metabolites,
both acetate and butyrate are known to impact many
facets of metabolism via interactions with G-protein
coupled receptors present in the gut and in the periph-
ery [20].

Connecting bacterial taxa, serum metabolites, and host
metabolic phenotypes
To identify bacterial taxa associated with metabolites, we
applied a log-contrast model with metabolites as the re-
sponse. The association analysis linking taxa and metab-
olite super-pathways show that the Firmicutes phylum is
involved in most associations, followed by Bacteroidetes
(Fig. 6). Interestingly, the genus Anaerotruncus is nega-
tively associated with metabolites of the lipid super-
pathway that includes fatty acids (long-chain saturated
and unsaturated, and branched), lysophospholipids, and
monacylglycerol. This genus is also positively associated
with metabolites of the amino acid and the nucleotide
super-pathways, including lysine, glycine, arginine-
proline metabolism, and the purine and pyrimidine.
Ruminococcus (Ruminococcaceae) is negatively associ-
ated with metabolites of the amino acid and the lipid
super-pathways, including BCAA, glutamate and trypto-
phan metabolism, fatty acids, purine, and gamma-
glutamyl amino acid, whereas Parabacteroides is nega-
tively associated with metabolites in the arginine-proline
and dihydroxy fatty acid pathways. Interestingly, Anaero-
truncus and Ruminococcus (Ruminococcaceae), along
with Parabacteroides, showed significantly higher

relative abundance in mice colonized with the SubA
community in the inulin diet, which exhibit higher adi-
posity, liver TG, and glucose compared to mice in the
same diet colonized with the SubB community (P < 0.01;
Fig. S8).
The Rikenellaceae family showed a strong positive as-

sociation with tryptophan and tyrosine metabolism and
a negative association with BCAA metabolism. Interest-
ingly, Rikenellaceae and Ruminococcaceae were also
positively correlated with cecal levels of BCFAs—the end
products of bacterial BCAA catabolism (Fig. S12). The
relative abundance of Rikenellaceae was significantly in-
creased in SubA-colonized mice consuming cellulose,
inulin, and assorted fiber and in SubB-colonized mice
consuming pectin, which exhibited worse metabolic out-
comes relative to the other community in their respect-
ive diets. This is consistent with previous reports
describing increased abundance of Rikenellaceae in
leptin-resistant obese and diabetic mice [68, 69]. More-
over, we found this family was positively associated with
genes in the glycerophospholipid metabolic process,
which generates lipids that can be packed in very low-
density lipoproteins [70]. The Bacteroides genus showed
a strong negative correlation with gamma-glutamyl
amino acids, and it was detected at significantly higher
levels in SubA-colonized animals except when animals
were fed pectin (P < 0.05). Eubacterium was negatively
associated with plasmalogens and positively associated
to purine metabolism. As discussed above, this genus
was also more abundant in SubA-colonized mice con-
suming inulin diet relative to SubB-colonized counter-
parts, and in SubB-colonized mice consuming pectin
diet relative to SubA-colonized animals in the same diet.
In both cases, the increased levels of Eubacterium were
associated with less favorable metabolic outcomes (Fig. 2
and Fig. S8). Altogether, these results link changes in
levels of bacterial taxa differentially represented in the
two communities across the different diets with alter-
ations in systemic levels of metabolites and host meta-
bolic phenotypes.

Dietary modulation of gut microbiome influences impact
of gut communities on hepatic gene expression
The liver receives a large fraction of its blood supply
through the portal circulation, which is the direct venous
outflow of the intestine. As such, the liver is continu-
ously exposed to gut microbial-derived products, includ-
ing SCFAs and bacterial toxins [71]. Differences in
abundance of microbial metabolites, including SCFAs,
have been linked to changes in global host epigenetic
states and gene expression [72]. Epigenetic states of
chromatin are reflected in the covalent post-translational
modifications (PTMs) on histone proteins. We found
that colonization of mice with SubA and SubB
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communities affected covalent post-translational modifi-
cations (PTMs) on histone proteins (Supporting infor-
mation, Figs. S13 and S14). To test directly whether
these differences were linked to changes in hepatic gene
expression, we performed RNA sequencing (RNA-seq)
analysis. Tests of differential gene expression yielded lar-
ger number of significantly regulated genes between the
two communities for the inulin and pectin dietary inter-
ventions (Fig. 7), while cellulose-fed mice showed the

least number of differences. Only 26 genes were differ-
entially expressed between the two communities in
cellulose-fed mice, compared to 228 genes in inulin, 123
in pectin, and 48 in the assorted fiber diets (P < 0.05 and
FDR adjusted-P < 0.05; Fig. 7a, Table S9).
Linear model fit test for over-representation of gene

ontology (GO) among differentially expressed genes in
biological process (BP), molecular function (MF), and
cellular component (CC) categories as well as

Fig. 6 Association network between gut microbiota and blood metabolites. Association strength is denoted by width of the lines; red lines show
positive association while blue ones show negative. Phylum of taxa is indicated by colored boxes and metabolite super-pathway (listed in
Supplemental Table 5) by colored circles. Anaerotruncus (Firmicutes) is the genus with the largest number of negative associations with the lipid
super-pathway, while the family Chistensenellaceae (Firmicutes) has the largest number of positive associations with metabolites in the same
super-pathway. Enterobacteriaceae family (Proteobacteria) is the taxa with more positive associations with the amino acid super-pathway
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enrichment analysis on Kyoto Encyclopedia of Genes
and Genomes (KEGG) pathways revealed divergent re-
sults between dietary interventions (Table S10). Among
the transcripts expressed at lower levels in SubB-relative
to SubA-colonized mice in the cellulose diet, there were
genes associated with regulation of phosphorylation and
protein modification. SubB-colonized animals consum-
ing inulin diet showed lower levels of expression of
genes associated with amino acid metabolism, fatty acid
metabolic process, peroxisome components, oxidoreduc-
tase activity, and peroxisome proliferator-activated
receptor (PPAR) signaling pathway relative SubA-
colonized counterparts. Upregulated genes in SubB-
colonized mice were associated with ribosome

biogenesis, RNA metabolic process, and protein process-
ing in endoplasmic reticulum. Mice consuming assorted
fiber diet showed some similarities in the enrichment of
differentially expressed genes as those in the inulin diet.
Genes downregulated in SubB-relative to SubA-
colonized mice fed inulin and assorted fiber diets
showed overlapping GO terms including oxidative stress,
regulation of cellular ketone metabolic process, lipid
metabolic process, fatty acid metabolic-catabolic process
and lipid modification, fatty acid oxidation, long-chain
fatty acid metabolic process, and oxidoreductase activity.
In the pectin diet, mice colonized with SubB expressed

higher levels of genes involved in cofactor, vitamins, and
nucleotide metabolism; fatty acid metabolism,
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oxidoreductase activity, carbohydrate and valine, leucine
and isoleucine metabolism (Fig. 7b, Table S10). These
include six genes encoding cytochrome P450, some of
which are known to play important roles in the synthesis
of steroid hormones (Cyp2a4, Cyp17a1) and xenobiotic
metabolism (Cyp2a5) [73, 74]. Surprisingly, SubA-
colonized animals in the pectin diet—which show lower
levels of adiposity (Fig. 2a) relative to SuB-colonized
mice—exhibited higher levels of expression of genes in-
volved in immune system process, inflammatory re-
sponse, phagocytic cup and vesicle cellular component,
cytokine receptor activity and binding, and infection
pathways. Previous work has shown that the overall
health effects of consumption of MACs such as inulin
and pectin can be context dependent. Long-term con-
sumption of pectin or inulin by Toll-like receptor 5
(TLR5) KO mice, which show innate immune deficien-
cies and gut microbiome alterations, results in liver
inflammation and hepatocellular carcinoma [75].
Altogether, these results suggested that the gut micro-
biome is a differential factor that modulates hepatic gene
expression. Furthermore, data suggests that the impact
of the gut microbiome on liver gene expression is influ-
enced by the type of dietary fiber consumed.

Liver gene expression is associated with host metabolic
phenotypes
WGCNA was applied to the normalized read count data
obtained from RNA-Seq analysis. Fourteen gene mod-
ules, each clustering highly co-expressed genes, were
identified (each module was assigned a different color;
Fig. S15, Table S11). We performed correlation analysis
between the phenotypic data and the calculated eigen-
gene—defined as the first principal component of the
expression matrix of the corresponding module—for
each module identified (Fig. 8a). The blue module and
adiposity showed the strongest association (r = 0.74, P =
2e−07). We narrowed down possible relevant genes con-
tributing to this module by performing biological
process GO and KEGG pathway analysis enrichment
(Fig. 8b, c). In total, 614 out of the 677 transcripts in the
blue module mapped into biological process gene ontol-
ogy. These showed significant enrichment in several pro-
cesses including the fatty acid metabolic process, acute
inflammatory response, long-chain fatty acid, and unsat-
urated fatty acid metabolic process (P < 0.05 and FDR
adjusted-P < 0.05). Pathway enrichment analysis of 266
genes with KEGG annotation in this module yielded sig-
nificant enrichment in pathways that included PPAR
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signaling, inflammatory mediator regulation of transient
receptor potential (TRP) channels, fatty acid degrad-
ation, and linoleic acid metabolism (P < 0.05 and FDR
adjusted-P < 0.05).
When only considering genes in the blue module with

significant positive association to each phenotype, we
observed 209, 151, and 107 genes for adiposity, liver TG,
and glucose, respectively (P < 0.05). The GO biological
process analysis for this set of genes in the blue module
showed that throughout the measured phenotypes, the
fatty acid metabolic process was the gene ontology with
more gene counts, followed by long-chain fatty acid
metabolic process, xenobiotic metabolic process, and
epoxygenase P450 pathway. The statistically significant
(P < 0.05 and FDR adjusted-P < 0.05) enriched KEGG
pathways associated with the measured phenotypes were
retinol metabolism, chemical carcinogenesis, PPAR sig-
naling pathway, steroid hormone biosynthesis, linoleic
acid metabolism, biosynthesis of unsaturated fatty acids,
and fatty acid elongation. Nucleoside, ribonucleoside
and purine nucleoside bisphosphate metabolic process,
and fatty acid degradation are the GO terms and KEGG
pathways that were enriched in the association with adi-
posity and liver TG (Fig. S16), whereas inflammatory
mediator regulation of TRP channels and pyruvate me-
tabolism pathways are enriched among the genes associ-
ated with glucose levels.

Gene expression in liver is associated with abundance of
gut bacterial taxa
The association analysis linking taxa and liver gene ex-
pression modules showed that the Firmicutes phylum is
involved in most associations, followed by Bacteroidetes
(Fig. 9). Interestingly, Anaerotruncus cluster has the high-
est number of gene associations (334), followed by Alis-
tipes (105), Butyricimonas (58), and Christensenellaceae
(49) (Table S12). This association network revealed an
overall positive association between Anaerotruncus with
genes belonging to the lipid metabolic process, and a
negative association with genes belonging to purine ribo-
nucleotide and nucleoside metabolic process, cholesterol
biosynthetic process, cellular lipid, fatty acid and phospho-
lipid biosynthetic process, and response to cytokines.
Interestingly, serum metabolomics data shows an overall
negative association of this genus with metabolites of the
lipid super-pathway (Fig. 6), suggesting that these taxa
may play a role in host lipid metabolism. Alistipes was
positively associated with genes in the lipoprotein biosyn-
thetic process clustered in the turquoise module, whereas
Butyricimonas was overall negatively associated with im-
mune system processes. Previous work has found the
Anaerotruncus and Alistipes genera enriched in genetically
obese (ob/ob) mice exhibiting severe glycolipid metabol-
ism disorders relative to wild type and ob/ob mice

consuming inulin with improved metabolic parameters
[76, 77]. Abundance of these two genera was also linked
with consumption of high-fat diets in humans [78–80].
Altogether, these studies suggest that Anaerotruncus and
Alistipes may directly or indirectly contribute to the me-
tabolism of dietary fats and fiber types and community
context influence this dynamic. Furthermore, the strong
correlations between intestinal microbes, hepatic gene ex-
pression, and host metabolic phenotypes provide potential
connections between dietary fiber-microbes-health that
warrant further examination.

Conclusion
Human and mouse studies encompassing genetically di-
verse populations have shown that host’s genetic vari-
ation impacts all facets of physiology including
responses to diet [81]. However, it is now clear that
these populations also contain a significant amount of
genetic variation derived from their largely individual as-
sociated microbiomes. Previous work in humans showed
that dietary supplementation of resistant starch increases
fecal butyrate levels, but with remarkable interindividual
variation [50]. Furthermore, a recent study suggested
that individual gut microbiota differences can be used to
predict post-prandial glycemic responses to specific
foods [82]. While these studies provide strong support
to the notion that the gut microbiome is a major source
of variability that influences responses to diet, dissecting
the effects of microbial vs. host genetic variation while
controlling environmental exposure is practically impos-
sible to achieve in human studies. Modeling this vari-
ation in GF mice provides the opportunity to unravel
the effects of host genetics from environmental and mi-
crobial exposures allowing the discovery of causal rela-
tionships between microbes and host phenotypes [76,
77]. Using this approach, we demonstrate that consump-
tion of the same dietary fiber by genetically identical
mice harboring different human-derived microbiomes
can lead to different host metabolic outcomes (Fig. 2).
Remarkably, these phenotypic responses varied as a
function of the type of fiber present in the diet and were
associated with changes in cecal and blood metabolites,
and hepatic gene expression.
A recent study using antibiotics and PEG treatment to de-

plete the mouse indigenous gut microbiota, followed by
transplant of human fecal microbiota from four obese donors
into these animals which were fed a high-fat diet, showed
that host metabolic effects in response to inulin supplemen-
tation varied as a function of the human community used to
colonize the mice [83]. This work also identified several gen-
era including Barnesiella, Bilophila, Butyricimonas, and sev-
eral Alistipes amplicon sequence variants (ASVs) positively
correlated with adiposity and/or hepatic steatosis whereas
Akkermansia, Raoultella, and Blautia were negatively
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correlated with at least one of these metabolic outcomes in
the transplanted mice. Some of these findings are consistent
with our results, e.g., Alistipes and Butyricimonas were de-
tected at lower levels in SubB-colonized subjects in the inulin
diet relative to SubA-colonized mice in the same diet,
whereas Akkermansia was detected at higher levels in SubB-
colonized in this diet, which showed an overall healthier
metabolic profile than SubA-colonized counterparts.

Interestingly, higher basal levels of Akkermansia were de-
tected in the gut microbiomes of obese individuals that bene-
fited from a dietary inulin intervention, (i.e., responders)
relative to non-responders of the same treatment [83]. Fur-
thermore, higher baseline levels of Akkermansia were also as-
sociated with better clinical outcomes among individuals
with metabolic syndrome subjected to a calorie-restricted
diet [84]. Further studies are needed to establish the causal

Fig. 9 Taxa associated with liver transcriptomic modules. Association strength is denoted by width of the lines, red lines show positive association
while blue ones show negative. Phylum level classification of the taxa is marked by colored boxes and transcriptomic weighted correlation network
analysis (WGCNA) module by colored circles. Anaerotruncus (Firmicutes) and Alistipes (Bacteroidetes) are the taxa with the most associations with the
clustered genes
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relationship between Akkermansia and enhanced response
to this MAC and to identify potential molecular/microbial
players involved.
The results presented here, combined with the work

discussed above, suggest that the efficacy of dietary in-
terventions such as prebiotics depends on the gut micro-
biota of the consumer and one-fits-all approaches to
promote health are unlikely to elicit consistent effects
across individuals. Identifying gut microbial biomarkers
associated with beneficial responses to common inter-
ventions may help to stratify subjects into more effective
personalized treatments.
While ascertaining causal mechanisms explaining differ-

ences in host metabolic phenotypes between microbiomes
for each diet is beyond the goal of the current study, our re-
sults illustrate how introduction of MACs promote divergent
host phenotypes caused by the two gut communities. This
result has implications not only for personalized nutrition ap-
proaches but is also relevant for animal studies in the nutri-
tion field. The use of AIN93-based purified diets [85] that
contain cellulose as the sole source of fiber is common prac-
tice in nutrition studies. These diets are useful tools for the
field, but their lack/low levels of dietary MACs might not
support gut bacterial taxa that are relevant to the process
studied. While there is not sufficient evidence to prescribe
the use of a particular fiber or a specific combination of dif-
ferent fibers, the presented results describe some of the con-
sequences of their inclusion or lack thereof. Furthermore,
inclusion of some fermentable fibers in rodent diets will en-
able conditions that are more representative of human and
rodent nutrition.
A major limitation of the study is that only two communi-

ties were compared. While these showed clear organismal
and functional differences (Figs. S1 and S3) and elicited dis-
tinct host metabolic phenotypes, they likely capture a small
fraction of the variability observed among human gut micro-
biomes. Expanding this study to include a wider range of
communities, including samples from subjects with extreme
diets, markedly different lifestyles, or different health status
may expand the range of responses to dietary fiber mediated
by gut microbes. Additionally, our study did not characterize
the degree to which each of the fibers was metabolized by
the two communities. Identifying gut signatures associated
with desired health outcomes in response to specific fibers
may reveal biomarkers of beneficial diet-microbiome interac-
tions that guide personalized nutrition approaches. In con-
clusion, the present study underscores the importance of the
gut microbiome as a differential factor that contributes to in-
dividual variation in metabolic responses to dietary fiber.

Methods
Dietary formulation
The four diets used during this study contained 35% kcal
fat, 20% kcal protein, 45% kcal carbohydrate, and

different fiber type which equals 10% weight. A non-
fermentable fiber, cellulose (Solka Floc), was used as
control while inulin [Oliggo-Fiber Inulin instant
(100010911); Cargill, Minneapolis, MN], pectin (PE1006;
Gojira Fine Chemicals, LLC, Bedford Height, OH), and a
formulation of assorted fibers which contained 23.4 g/kg
inulin, 21.5 g/kg short-chain fructooligosaccharide (i.e.,
scFOS, NUTRAFLORA®, Ingredion Inc., Westchester,
IL), 33.3 g/kg resistant starch type 2 (HI-MAIZE® 260,
Ingredion Inc., Westchester, IL), 23.5 g/kg resistant
starch type 4 (Fibersym®, MPG, Atchison, KS), 23.5 pec-
tin, as sources of fermentable fibers (Table S1). Experi-
mental diets were manufactured and sterilized via
irradiation by Envigo (10% cellulose diet; TD.170720,
10% inulin diet; TD.170721, 10% pectin diet; TD.170725,
and assorted fiber diet; TD.170726).

Gnotobiotic husbandry
All experiments involving gnotobiotic mice were per-
formed under protocols approved by the University of
Wisconsin-Madison Animal Care and Use Committee.
All germ-free (GF) C57BL/6 mice were maintained in a
controlled environment in plastic flexible film gnoto-
biotic isolators under a strict 12-h light/dark cycle and
received sterilized water and chow (LabDiet 5021;
LabDiet, St. Louis, MO) ad libitum. A week prior to
colonization, mice were switched to the assorted fiber
diet. GF status of mice was confirmed prior to starting
the experiment using culture-dependent methods. No
turbidity was observed when feces collected from the
mice were inoculated in a panel of rich media and incu-
bated at 37 °C aerobically and anaerobically for a week.

Colonization of germ-free mice and dietary fiber
interventions
Screening phase protocol
Richness and diversity metrics (i.e., alpha and beta) ob-
tained from previous publication [38] plus Faith’s phylo-
genetic diversity (calculated using QIIME 2 [86]) were
used to describe 8 Wisconsin Longitudinal Study (WLS)
samples selected for this study [87]. All donors were
adults between 70 and 82 years old, (6 men, 2 women)
with reported body mass index interval was between 23
and 38. Fecal suspensions were prepared under anaer-
obic conditions in Hungate tubes. A ~ 0.5-cm piece of
frozen fecal aliquot straw technique (FAST) straw
material were resuspended in 5 ml mega media as previ-
ously described [16, 88]. Adult 6–8-week-old male
C57BL/6 GF mice (total n = 23) were inoculated by oral
gavage with ~ 200 μl of fecal suspension (n = 2–4 mice/
sample), after being fed with an assorted fiber diet (see
below) for a week in sealed positive pressure individually
ventilated cages (IVCs; Allentown). Each cage contained
2–4 mice. Upon inoculation, mice were maintained on
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the same assorted fiber diet for 2 more weeks. Cecal
contents were collected for SCFAs and 16S rRNA gene
sequencing analysis from each of the 8 gnotobiotic
groups.

Study design
The two fecal communities exhibiting the highest (SubB) vs.
lowest (SubA) butyrate-producing activity were then selected
for subsequent experiments. Both samples belonged to indi-
viduals of the same sex (males), similar age (76.5 ± 1 years
old), BMI = 30, and with no history of diabetes, cancer, or
heart disease. Three-day diet recall indicates that both sub-
jects consumed a typical western diet. Fecal samples from
SubA and SubB were inoculated into 7–9-week-old GF male
mice (n = 30–36 mice/community) consuming assorted fiber
diet as described above. All gnotobiotic mice continued with
the same irradiated assorted fiber diet for two more weeks
(stabilization period). Bedding and wires with food were ex-
changed between cages of mice colonized with the same
community to minimize cage effects. Mice were then
switched to one of the four diets described above: cellulose,
inulin, pectin, and assorted fiber (n = 7–10 mice/commu-
nity/diet), and maintained in these diets for another 4 weeks.
Animals were euthanized after 4 h of fasting.

Measurements of short-chain fatty acids (SCFA)
SCFA analysis of mouse samples
Cecal levels of SCFAs were measured as previously de-
scribed [19]. Briefly, a mixture of 10 μl of internal stan-
dards (200mM for mice and 20mM for human each;
acetic acid-D4, Sigma-Aldrich no. 233315; propionic
acid-D6, Sigma-Aldrich no. 490644; and butyric acid-D7,
CDN isotopes no. D-171) was subsequently added,
followed by 20 μl of 33% HCl and 1ml diethyl ether.
The vials were sealed, vortexed vigorously for 3 min, and
then centrifuged (4000g, 10 min). The upper organic
layer was transferred to another vial and a second di-
ethyl ether extraction was performed. After combining
the 2 ether extracts, a 60 μl-aliquot was removed, com-
bined with 2 μl N-tert-butyldimethylsilyl-N-methyltri-
fluoroacetamide (Sigma-Aldrich no. 394882) in a GC
auto-sampler vial with a 200 μl glass insert, and incu-
bated for 2 h at room temperature. Derivatized samples
(1 μl) were injected onto an Agilent 7890B/5977A GC/
MSD instrument with an Agilent DB1-ms 0.25 mm × 60
m column with a 0.25-μm bonded phase. A discontinu-
ous oven program was used starting at 40 °C for 2.25
min, then ramping at 20 °Cmin−1 to 200 °C, then ramp-
ing at 100 °Cmin−1 to 300 °C and holding for 7 min. The
total run time was 18.25 min. Linear column flow was
maintained at 1.26 ml min−1. The inlet temperature was
set to 250 °C with an injection split ratio of 15:1. Acqui-
sition B.07.02.1938. The m/z values of monitored ions in
mice cecal measurements were as follows: 117 (acetic

acid), 120 (acetic acid-D4), 131 (propionic acid), 136
(propionic acid-D6), 145 (butyric acid), and 152 (butyric
acid-D7). Concentrations were normalized to milligrams
of cecal contents.

Measurements of branched-chain fatty acids (BCFA)
Levels of BCFA were quantified in cecal samples collected
from mice exposed to the four different diets used in the
study (n = 66; n = 7–10 per community/dietary fiber inter-
vention) using the headspace GC analysis method. Frozen,
weighed samples (~ 70mg) were added to chilled 20-ml
headspace vials (Restek, Bellefonte, PA) containing 2.0 g
NaHSO4, distilled water (300 μl—sample weight), and 1.0ml
of 60 μM 2-butanol (internal standard; added just prior to
the sample). Vials were crimp sealed immediately after sam-
ple addition and vortexed periodically to disperse and mix
the contents. Headspace GC analyses were performed using
a Shimadzu (Columbia, MD) HS-20 headspace sampler con-
nected to a Shimadzu GC-2010 Plus GC equipped with a
SH-Stabilwax column (30m, 0.25mm ID, 0.10 μm df) linked
to a FID. Samples were equilibrated with shaking to 80 °C for
20min, pressurized to 80 kPa for 3min prior to column in-
jection (2ml injection loop, load time 0.2min, sample and
transfer line temperature 150 °C, 1:15 split ratio, N2 column
flow 1.2ml/min), with a column temperature program start-
ing at 40 °C/2min, increased to 200 °C (20 °C/min), held 2
min, decreased to 120 °C (20 °C/min), decreased to 40 °C
(40 °C/min), and stabilized 1min prior to the subsequent in-
jection. The GC cycle time was approximately 23min. Stand-
ard mixtures were prepared and analyzed by the same
method, and peak areas determined using Shimadzu Lab
Solution software (version 5.92), with adjustment for fecal
sample size.

Tissue collection and analysis
Blood was collected via cardiac puncture of anesthetized
mice following a 4-h fast. Serum was obtained by centri-
fugation and stored at − 80 °C. Cecal contents, liver, and
gonadal fat pads were collected at the time of euthan-
asia, snap frozen in liquid nitrogen, and stored at −
80 °C until analysis. Glucose was measured using
ultrahigh-performance liquid chromatography-tandem
mass spectroscopy (UPLC–MS/MS) by Metabolon.

Liver triglyceride measurements
Liver triglycerides (TG) were quantified as previously de-
scribed [19, 89]. Briefly, between 30 and 40 mg of frozen
liver tissue was homogenized in 30ml of 2:1 chloroform:
methanol and disrupted using a bead beater (BioSpec
Products, Barlesville, OK; maximum setting for 6 min at
room temperature). Samples were incubated overnight
at 4 °C with gentle agitation and 1ml of 4 mM MgCl
was added for phase separation. The organic solvent
(500 μl) was left to evaporate overnight and the dried
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lipids were reconstituted in 200 μl butanol:triton- × 114
mix (3:2 vol:vol). TG content was determined by colori-
metric assay from Sigma (Sigma, F6428), according to
the manufacturer’s instructions and expressed in nano-
mole per gram of wet tissue for final concentration.

Statistical analysis of mouse phenotypes
To assess differences on metabolic phenotypes measured
between microbiota communities within each dietary
intervention and between the same microbiota across
different diets, we performed a nonparametric test and
use permutation approach to obtain the P value for two-
group comparison through Wilcoxon rank sum test.
Homogeneity of variance was tested using Levene’s test
(P > 0.05) previous to performing a two-way ANOVA to
investigate the effect of dietary intervention, transplanted
microbiota community, and their interaction on each
phenotype (P < 0.05).

16S rRNA gene sequencing
Genomic DNA was extracted from cecal contents using
a bead-beating protocol [76]. Briefly, ~ 50mg of fecal
pellet sample were resuspended in a solution containing
500 μl of extraction buffer [200 mM Tris:HCl (pH 8.0),
200 mM NaCL, 20 mM EDTA], 210 μl of 20% SDS,
500 μl phenol:chloroform:isoamyl alcohol (pH 7.9, 25:24:
1) (Invitrogen 15593-049), and 500 μl of 0.1-mm diam-
eter zirconia/silica beads. Samples were mechanically
disrupted using a bead beater (BioSpec Products, Barles-
ville, OK; maximum setting for 3 min at room
temperature), followed by centrifugation, recovery of the
aqueous phase with 60 μl 3 M NaAcetate, and precipita-
tion with isopropanol. QIAquick 96-well PCR Purifica-
tion Kit was used to remove contaminants. Isolated
DNA was eluted in 10mM Tris (pH 8.0) buffer and was
stored at − 20 °C until further use.
Amplification of 16S rRNA genes (V4) was done from

DNA by PCR using unique 8-bp barcodes on the for-
ward and reverse primers and fused with Illumina se-
quencing adapters [90]. Each sample was amplified in
duplicate in a reaction volume of 12.5 μl using KAPA
HiFi HotStart DNA polymerase (KAPA Biosystems, Wil-
mington, MA, cat. # KK2602), 10 μM of each primer,
and ~ 12.5 ng of genomic DNA. PCR was carried out
under the following conditions: initial denaturation for
3 min at 95 °C, followed by 25 cycles of denaturation for
30 s at 95 °C, annealing for 30 s at 55 °C and elongation
for 30 s at 72 °C, and a final elongation step for 5 min at
72 °C. PCR products were purified with the QIAquick
96-well PCR Purification Kit and then quantified using
Qubit dsDNA BR Assay kit (Invitrogen, Oregon, USA).
Samples were equimolar pooled and sequenced on the
Illumina MiSeq 2 × 250 bp platform.

Sequences were processed using QIIME 2 pipeline
[86]. Demultiplexed 250 bases paired-end sequences
were imported using Casava 1.8 format and denoised
using DADA2 [91, 92] to obtain amplicon sequence vari-
ant (ASV) table. Singletons (ASV present < 2 times) and
ASVs that are present in less than 10% of the samples
were discarded. Greengenes [93] reference sequences
(clustered at 99% similarity) were used to train a naïve
Bayes taxonomy classifier to further annotate ASVs
taxonomically. ASVs were then collapsed based on
genus or lowest-level (i.e., family, order, class, phylum)
taxonomy possible. An even sampling depth of 5795 and
33,714 sequences per sample was used for assessing
alpha- and beta-diversity measures in the screening and
study phase, respectively. Shannon diversity Index and
Faith’s phylogenetic diversity (PD) was used to measure
alpha diversity. Beta-diversity was calculated using prin-
cipal coordinates analysis (PCoA), Jaccard, and weighted
and unweighted UniFrac metrics [94]. Weighted UniFrac
distances between microbiota communities were tested
by pairwise PERMANOVA using Qiime2 beta-group-
significance command with the -p-pairwise parameter
[95]. Also, linear discriminant analysis (LDA) effect size
(LEfSe Galaxy Version 1.0) was performed to each
microbiota pair (SubA and SubB) for each dietary fiber
intervention to elucidate significantly different abun-
dances of bacterial taxa. The parameters used for these
analyses were set with default P value (α = 0.05) and
LDA score of 2.0 [46].
PICRUSt2 was used to predict functional content or

microbiome 16S rRNA genes [43, 44] using QIIME2
generated data. An even sampling depth of 3,919,286
gene counts was used to rarefy all samples to further
analyze diversity using Bray Curtis analysis.

Untargeted metabolomics of serum samples
Untargeted mass spectrometry data was collected at
Metabolon Inc from 100 μl serum samples of 6 ran-
domly selected mice in each treatment. The 48 samples
were prepared using the automated MicroLab STAR sys-
tem (Hamilton Company). Recovery standards were
added and protein, dissociate small molecules bound to
protein or trapped in the precipitated protein matrix
were removed. To recover chemically diverse metabo-
lites, proteins were precipitated with methanol under
vigorous shaking for 2 min (Glen Mills GenoGrinder
2000) followed by centrifugation. The resulting extract
was divided into five fractions: two for analysis by two
separate reverse-phase UPLC–MS/MS methods with
positive ion mode electrospray ionization (ESI), one for
analysis by reverse-phase UPLC–MS/MS with negative
ion mode ESI, one for analysis by HILIC/UPLC–MS/MS
with negative ion mode ESI, and one sample was re-
served for backup. Samples were placed briefly on a
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TurboVap (Zymark) to remove the organic solvent. The
sample extracts were stored overnight under nitrogen
before preparation for analysis.

Ultrahigh-performance liquid chromatography-tandem
mass spectroscopy (UPLC–MS/MS)
All methods utilized a Waters ACQUITY ultra-
performance liquid chromatography system and a
Thermo Scientific Q-Exactive high-resolution/accurate
mass spectrometer interfaced with a heated ESI source
and an Orbitrap mass analyzer operated at 35,000 mass
resolution. The sample extract was dried and then
reconstituted in solvents compatible to each of the four
methods. Each reconstitution solvent contained a series
of standards at fixed concentrations to ensure injection
and chromatographic consistency. One aliquot was ana-
lyzed using acidic positive ion conditions, chromato-
graphically optimized for more hydrophilic compounds.
In this method, the extract was gradient eluted from a
C18 column (Waters UPLC BEH C18-2.1 × 100mm,
1.7 μm) using water and methanol, containing 0.05%
perfluoropentanoic acid and 0.1% formic acid. Another
aliquot was also analyzed using acidic positive ion condi-
tions; however, it was chromatographically optimized for
more hydrophobic compounds. In this method, the ex-
tract was gradient eluted from the same aforementioned
C18 column using methanol, acetonitrile, water, 0.05%
perfluoropentanoic acid, and 0.01% formic acid and was
operated at an overall higher organic content. Another
aliquot was analyzed using basic negative ion optimized
conditions using a separate dedicated C18 column. The
basic extracts were gradient eluted from the column
using methanol and water, amended with 6.5 mM am-
monium bicarbonate at pH 8. The fourth aliquot was
analyzed via negative ionization following elution from a
HILIC column (Waters UPLC BEH Amide 2.1 × 150
mm, 1.7 μm) using a gradient consisting of water and
acetonitrile with 10 mM ammonium formate, pH 10.8.
Raw data was extracted, peak-identified, and QC proc-
essed using Metabolon’s hardware and software. Com-
pounds were identified by comparison to library entries
of purified standards or recurrent unknown entities
based on retention time/index, mass to charge ratio (m/
z), and chromatographic data, and peaks were quantified
using area-under-the-curve.

Statistical analysis
The dataset comprises a total of 774 biochemicals. Metabolic
profiles were quantified in terms of relative abundance and
median scaled to 1. Following log transformation and imput-
ation of missing values, if any, with the minimum observed
value for each compound, two-way ANOVA contrast were
used to identify biochemicals that differed significantly be-
tween experimental groups. An FDR adjusted-P value (i.e., q-

value) is calculated to take into account the multiple compar-
isons that normally occur in metabolomic-based studies, and
all metabolites with q-value < 0.05 were included.

RNA-seq analysis
Mouse liver tissue samples were submitted to the Uni-
versity of Wisconsin Biotechnology Center (UWBC)
Gene Expression Center for total RNA extraction. In a
96-well format, tissue samples were lysed using QIAzol
Lysis Reagent (Qiagen, Hilden, Germany) and the Tis-
sueLyser. Following phase separation by centrifugation,
the aqueous phase was recovered, ethanol was added,
and the solution was added to an RNeasy 96 Universal
Tissue plate. Plate was processed following the RNeasy
96 Universal Tissue protocol. An on-column DNase
treatment step was included. RNA was eluted in
nuclease-free water. Each sample was quantified and an-
alyzed on a NanoDrop One Spectrophotometer (Thermo
Fisher Scientific, Waltham, MA, USA) and Agilent 2100
Bioanalzyer (Santa Clara, CA, USA) for purity and integ-
rity, respectively.
Total RNA samples that met the Illumina sample in-

put guidelines were prepared according the TruSeq®
Stranded mRNA Sample Preparation Guide (Rev. E)
using the Illumina® TruSeq® Stranded mRNA Sample
Preparation kit (Illumina Inc., San Diego, CA, USA). For
each library preparation, mRNA was purified from 1000
ng total RNA using poly-T oligo-attached magnetic
beads. Subsequently, each poly-A-enriched sample was
fragmented using divalent cations under elevated
temperature. The mRNA fragments were converted to
double-stranded cDNA (ds cDNA) using SuperScript II
(Invitrogen, Carlsbad, CA, USA), RNaseH, and DNA Pol
I, primed by random primers. The ds cDNA was purified
with AMPure XP beads (Agencourt, Beckman Coulter).
The cDNA products were incubated with Klenow DNA
Polymerase to add an “A” base (Adenine) to the 3′ end
of the blunt DNA fragments. DNA fragments were li-
gated to unique dual index (UDI) adapters (IDT for Illu-
mina- TruSeq RNA UD Index- catalog 20022371, IDT
for Illumina - Nextera DNA Unique Dual Indexes, Set A
and custom synthesized UDIs), which have a single “T”
base (Thymine) overhang at their 3′ end. The adapter-
ligated DNA products were purified with AMPure XP
beads. Adapter-ligated DNA was amplified in a Linker
Mediated PCR reaction (LM-PCR) for 10 cycles using
Phusion TM DNA Polymerase and Illumina’s PE gen-
omic DNA primer set followed by purification with
AMPure XP beads. Finally, the quality and quantity of
the finished libraries were assessed using an Agilent
DNA1000 chip (Agilent Technologies, Inc., Santa Clara,
CA, USA) and Qubit® dsDNA HS Assay Kit (Invitrogen,
Carlsbad, CA, USA), respectively. Libraries were stan-
dardized to 2 nM. Paired-end 2 × 150 bp sequencing
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was performed, using standard SBS chemistry on an Illu-
mina NovaSeq6000 sequencer. Images were analyzed
using the standard Illumina Pipeline, version 1.8.2.
High-quality reads were obtained after removal of

adaptor sequences and high content of unknown bases.
Filtered reads were mapped to mouse genome reference
GRCm38.p6 from Ensemble (release 97) database using
Spliced Transcripts Alignment to Reference tool (STAR,
v2.7.2a). Further quantification of mapped transcript
reads to the reference was performed using feature-
Counts tool (v1.6.4). Readcount data was analyzed for
differential gene expression using edgeR Bioconductor
package (version 3.28.0) performing the generalized lin-
ear model quasi-likelihood F-test from empirical Bayes
methods to estimate gene-specific biological variation
[96]. Quasi-likelihood method accounts for uncertainty
in dispersion estimation, therefore, gives stricter error
rate control which makes it ideal for differential expres-
sion analyses of our RNA-seq data [96]. Filtering of low
expressed genes was performed by keeping counts in a
minimum number of samples computed through the
built-in function “filterByExpr”. Normalization for RNA
composition effect was performed in order to compare
relative changes in expression levels between conditions
using trimmed mean of M-values (TMM) between each
pair of samples [97]. Biological and technical variability
estimation was performed by analyzing sample repli-
cates. Negative binomial generalized linear models were
fitted and tagwise dispersion estimates were obtained
using Cox-Reid profile-adjusted likelihood method in
order to determine differential expression. Differentially
expressed genes (DEGs) were obtained after filtering by
logarithmic fold-change 1 and − 1, P value 0.05, and
false discovery rate (FDR adjusted-P) 0.05, yielding 55,
573 genes in total. Gene Ontology (GO) functional en-
richment analysis for biological process (BP), cellular
component (CC), molecular function (MF), and Kyoto
Encyclopedia of Genes and Genomes (KEGG) path-
ways was obtained as part of the downstream proced-
ure to interpret the differential expression of genes.
We performed Gene Ontology and KEGG pathways
enrichment analyses for the differentially expressed
genes. The resulting gene representation data was
then filtered to include only GO terms or KEGG
pathways with at least 10 annotated genes; a mini-
mum of 5 genes that were significantly regulated and
a P value (≥ 5).

Mass spectrometry analysis of post-translational
modification (PTM) of histones from liver
Tissue fractionation and histone extraction and label-free
chemical derivatization from liver
Tissue fractionation and histone acid extraction was per-
formed using previously published protocols [72, 98].

Briefly, 50–100 mg of frozen mice liver tissue (n = 32, 4
samples per treatment) was dounce-homogenized on ice
in a hypotonic lysis buffer containing histone deacetylase
and protease inhibitors, followed by the centrifugation to
pellet nuclei. Histones were acid extracted, and a Brad-
ford assay was performed to quantify protein yield. In
total, 5 μg of dried histone extract was then subjected to
hybrid chemical derivatization [99] using heavy acetic
anhydride. This procedure was followed by trypsiniza-
tion for 4 h and derivatization of newly generated pep-
tide N-termini with phenylisocyanate (PIC). Finally,
labelled histones were desalted using C18 stage tips.

Nano-liquid chromatography and electrospray ionization
tandem MS
For each sample, derivatized histone peptides were
injected onto a Dionex Ultimate3000 nanoflow HPLC
with a Waters nanoAcquity UPLC C18 column (100 m ×
150mm, 3 m) coupled to a Thermo Fisher Q-Exactive
mass spectrometer at 700 nL/min. Mobile phase con-
sisted of water + 0.1% formic acid (A) and acetonitrile +
0.1% formic acid (B). Histone peptides were resolved
with a 2-step linear gradient of 2 to 25% mobile phase B
over 60 min followed by 25 to 40% mobile phase B over
15 min. Data was acquired using data-independent ac-
quisition (DIA) mode. The mass spectrometer was oper-
ated with a MS1 scan at resolution = 35,000, automatic
gain control target = 1 × 106, and scan range = 390–
910 m/z, followed by a DIA scan with a loop count of
10. DIA settings were as follows: window size = 10 m/z,
resolution = 17,500, automatic gain control target = 1 ×
106, DIA maximum fill time = AUTO, and normalized
collision energy = 30. For each cycle, one full MS1 scan
was followed by 10 MS2 scans using an isolation window
size of 10 m/z.

Histone PTM quantification
EpiProfile 2.0 was used for quantification of histone PTMs
[100]. The R script provided by Denu lab (https://github.
com/DenuLab/HistoneAnalysisWorkflow) was used to per-
form data cleaning, normalization, statistical analysis, and
visualization.

Data processing for microbiome, metabolome, and
transcriptome
Normalization/transformation/filtering
For the taxa that were unclassified at the genus level,
their identities at higher levels were used. We combined
all ASVs belonging to the same genus and filtered out
the genera that appear in fewer than 20% of total sam-
ples, leaving 5 phyla, 11 classes, 11 orders, 25 families,
and 45 genera. For the metabolome data, we normalized
biochemicals by using inverse normal transformation
and transformed variables that did not follow a normal
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distribution (Shapiro-Wilk test P < 0.05) were removed,
resulting in 712 biochemicals. The RNA-seq data were
normalized with voom methodology [101]. The voom
method estimates the mean-variance relationship and
computes appropriate observation-level weights to trans-
form count data to log2-counts per million. We used
median absolute deviation to measure the variability of
each gene because two genes without notable variance
between samples will be highly correlated. As a heuristic
cut-off, the top 5000 most variant genes had been used
in the downstream analysis.

Weighted correlation network analysis (WGCNA) for
metabolome and transcriptome
In order to group the biochemicals that were highly cor-
related, we built the co-expression network using
WGCNA [102]. The WGCNA is an efficient and robust
method in grouping metabolomic and transcriptomic
data [103, 104] and allowed us to summarize each mod-
ule by its module eigenvalue. A one-sided Fisher test
was used to determine if a pathway was enriched within
the turquoise and blue modules in metabolomic data. P
values were then adjusted using Benjamini-Hochberg
method, and a cut-off of P < 0.05 and FDR adjusted-P <
0.05 were chosen to determine if a pathway was signifi-
cantly enriched. We used Pearson’s correlation between
expression profile of each gene and module eigenvalue
to identify module membership. Using the module
eigenvalue, the module-traits relationships were esti-
mated by calculating Pearson’s correlations between the
module eigenvalue and the traits of interest. We consid-
ered 0.90 as a correlation cut-off to choose soft-
thresholding power and set the minimal module size as
20. For metabolome, the metabolites were clustered into
8 modules plus 43 unclustered metabolites. The trans-
formed values of the unclustered metabolites were com-
bined with standardized module eigenvalues in the
following analysis. For the transcriptome data, 14 mod-
ules (defined as clusters of highly interconnected genes)
were identified by using DynamicTree Cut algorithm.
WGCNA led to 14 different modules by using Dynamic-
Tree Cut algorithm. Over-representation of genes in the
blue module was characterized based on gene ontology
biological process and KEGG pathways using clusterPro-
filer [105].

Microbiome association with host -omics
We applied the sparse linear log-contrast model [106] to
pinpoint important genera that are associated with indi-
vidual metabolite/gene. In this model, the host omics
variable is the response and the genus-level microbial
taxa are compositional covariates. The sparse linear log-
contrast model respects the compositional nature of the
microbiome data and avoids choosing an arbitrary

reference taxon, in which the unit-sum constraint on the
compositional vector is translated into the zero-sum
constraint on the association coefficients across taxa in
log ratio scale. In our analysis, we used 10-fold cross val-
idation to choose the tuning parameter. To obtain stable
selection results, we generated 100 bootstrap samples
and used the same cross validation procedure to select
the genera. We also followed the stability selection ap-
proach [107] to assess the stability of the selected gen-
era, where 100 subsamples of half sample size were
taken to compute the selection probabilities. In the asso-
ciation network (Figs. 6 and 9), we kept genera with sta-
bility selection probability larger than 0.85 and filter out
the lowly associated genera which the absolute value of
coefficient is less than 0.1.

Causal mediation analysis
We performed mediation analyses to investigate how the
post-intervention gut microbiome/metabolites/gene ex-
pressions may mediate the effect of fecal colonization on
various phenotypes (adiposity, liver TG, glucose) under a
given diet. We employed the causal mediation model
with batch effects as confounder, SubA/B microbial
communities as exposure, and different phenotypes as
outcome. All the mediation effect hypotheses were
tested by using the resampling method. Below we de-
scribed two approaches for testing microbiome medi-
ation effects on the global community level and on the
subcompositions defined on the taxonomy tree. For the
metabolites and genes, we applied mediation analysis to
the corresponding WGCNA modules.

Beta-diversity mediation analysis for microbiome
For beta-diversity distance matrices, we performed the
distance-based mediation test by using the MedTest
package in R language [108]. The Jaccard and un-
weighted UniFrac distance matrices were calculated
based on the rarefied genus-level abundance matrix (rar-
efied to the minimum sequence depth) to reduce poten-
tial sequence depth-dependent bias.

Tree-based mediation analysis microbiome
We used maximum round error 0.5 to replace 0 [109] in
full-composition abundance matrix, then calculated the
sub-composition relative abundance matrix for each
high-rank internal node. We removed extremely rare
taxa (only detected in 10% of the observations or less).
We selected the most abundant taxa in the relative
abundance matrix as the reference taxa and took addi-
tive logarithm transformation on the compositional data
so that the transformed data could be considered as
multivariate variables. Finally, we applied the causal me-
diation model on each high-rank internal node in the
taxonomy tree.
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Metabolite module/gene module mediation analysis
In order to identify the microbial community status ef-
fect on different phenotypes which were transmitted
through the metabolite modules/gene modules, we ap-
plied causal mediation model by considering the corre-
sponding WGCNA modules as multiple independent
mediators.
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Additional file 1: Fig. S1. Screening phase. 16S rRNA gene sequence
analysis of fecal samples from human donors and recipient mice. A.
Principal Coordinates Analysis (PCoA) of unweighted UniFrac (uwUF)
distances from eight human fecal samples collected for Wisconsin
Longevity Study. B. Bacterial relative abundance summarized at the
phylum level. C. Percentage of genera shared between each donor fecal
sample and its corresponding recipient mice cecal samples. Number of
mice colonized for each fecal donor is reported under each bar. D.
Percent relative abundance of the fecal donor community captured in
the mouse cecal samples. E. UwUF distances between donor fecal
samples and each engrafted cecal community. Averages of distances
between corresponding human donor-mouse engrafted community are
indicated as DONOR. Average of uwUF distances between non-matched
donor-mouse community are indicated as OTHER. F. PCoA of uwUF dis-
tances of the eight human fecal samples engrafted in the mouse cecum.
Circles with the same colors indicate biological replicates colonized with
the same community. G. Alpha-diversity as determined by Faith’s phylo-
genetic diversity of each of the eight engrafted communities. ***P <
0.001.

Additional file 2: Fig. S2. Variation in cecal short-chain fatty acids
among transplanted communities. Cecal levels of (A) butyrate; (B) acetate;
and (C) propionate (μmoles/g wet weight) for each the eight trans-
planted groups of mice described in Fig. S1.

Additional file 3: Fig. S3. Variation in predicted metabolic capacity
among engrafted gut communities. Principal Coordinates Analysis (PCoA)
of Bray Curtis dissimilarity using the PICRUSt2 predicted metabolic
functions of the eight transplanted human microbiota samples used in
this study. Circles with the same colors indicate biological replicates
colonized with the same community.

Additional file 4: Fig. S4. Characterization of transplanted communities
in mice. 16S rRNA gene sequence analysis of engrafted cecal
communities. Germ-free mice were colonized with SubA or SubB and

exposed to one of four diets containing a different type of fiber; (i) Cellu-
lose; (ii) Inulin; (iii) Pectin; or (iv) Assorted fiber. A. Heatmap showing pres-
ence/absence of bacterial taxa in the gut of transplanted animals across
the four different diets. Red indicates presence and black absence. Each
column represents an individual mouse. B. Alpha diversity (Shannon
Index) of SubA and SubB communities after dietary intervention. *P <
0.05, **P < 0.01, ***P < 0.001 ****P < 0.0001.

Additional file 5: Fig. S5. Differences in gut microbiota between SubA-
and SubB-colonized animals across the different diets used. Weighted
UniFrac distances between fecal microbiomes of SubA and SubB colo-
nized mice. The UniFrac matrix was permuted 999 times; n = 7-10 ani-
mals/microbiome/diet.

Additional file 6: Fig. S6. Individual effect of dietary fibers on
Firmicutes to Bacteroidetes ratio. Comparison of Firmicutes and
Bacteroidetes between engrafted SubA and SubB communities across
different diets. A. Relative abundance of Bacteroidetes (white) and
Firmicutes (black) in SubA (magenta) and SubB (yellow) colonized mice
for each dietary fiber intervention. B. Firmicutes:Bacteroidetes ratio in
SubA (magenta) and SubB (yellow) for the four dietary interventions. *P <
0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.

Additional file 7: Fig. S7. Linear discriminant analysis Effect Size (LEfSe)
summary. List of taxa differentially abundant between gut community
SubA (magenta) and SubB (yellow) in the four diets. LDA score (log 10) is
indicated at the bottom of each graph.

Additional file 8: Fig. S8. Relative abundance of gut bacterial taxa for
SubA and SubB. Box plots indicating relative abundance of taxa of
interest relevant to the diversity, association, and mediation analyses. This
figure shows relative abundance of taxa that has at least one significant
difference between SubA and SubB within a dietary intervention. SubA is
represented with the color magenta and SubB with the color yellow. *P
< 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.

Additional file 9: Fig. S9. Short Chain Fatty Acids (SCFA). Cecal levels
of (A) acetate; (B) butyrate, (C) propionate and total SCFA (umoles/g wet
wt) E. valerate and Branched-chain Fatty Acids (BCFA) Isobutyrate and Iso-
valerate of SubA (magenta) and SubB (yellow) by diet. Wilcoxon test
comparison *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.

Additional file 10: Fig. S10. Dendrogram of serum metabolites from
transplanted mice. Clustering dendrograms of 712 serum metabolites
with dissimilarity based on topological overlap, together with assigned
module colors. There are 9 modules that cluster different numbers of
metabolites.

Additional file 11: Fig. S11. Correlations between Short Chain Fatty
Acids and blood metabolites. Correlation matrix between metabolites
consensus modules and cecal SCFAs from mice described in Fig. 1.
Modules were determined based on patterns of co-abundance of metab-
olites using weighted correlation network analysis (WGCNA). Each of the
modules was labelled with a unique color as an identifier. Each module
was tested for correlation with each cecal SCFA quantified. Within each
cell, upper values are correlation coefficients between module and the
phenotypes; lower values are the corresponding FDR adjusted-P values. B.
Pathways enriched in the yellow, blue and turquoise modules as deter-
mined by Fisher’s test.

Additional file 12: Fig. S12. Branched-Chain Fatty Acids and taxa cor-
relation. The heatmap shows all correlations (P < 0.05) using Spearman
method between BCFA and taxa in each dietary intervention.

Additional file 13: Fig. S13. Gut community-mediated epigenetic
changes in liver are sensitive to dietary fiber. Abundance of histone Post-
Translational Modifications (PTMs) on H3 lysines (K9, K14, K27, and K36).
A. H3K9K14 peptide. B. H3K27K36 peptide (n = 4/community/diet). *P <
0.05, **P < 0.01; ac, acetylated; unmod, unmodified; meth1,2,3, mono- di-
and try- methylated respectively; pr, propionylated.

Additional file 14: Fig. S14. Effect of gut community on liver histone
post-translational modifications (PTMs). Heatmap show relative difference
in abundance for each histone PTM quantified in liver for mice colonized
with the two communities (Log2 fold-change of SubB/SubA) in each diet.
*P < 0.1, **P < 0.01, ***P < 0.001 (n = 3-4/condition). ac, acetylated;
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unmod, unmodified; meth1,2,3, mono- di- and try- methylated respect-
ively; pr, propionylated.

Additional file 15: Fig. S15. Dendrogram of liver transcripts from
transplanted mice. Clustering dendrograms of genes with dissimilarity
based on topological overlap, together with assigned module colors.
There are 14 modules that cluster different numbers of transcripts.

Additional file 16: Fig. S16. Gene Ontology and KEGG pathway
enrichment of transcripts in the blue module associated with metabolic
phenotypes. A. Biological Process GO and KEGG enrichment of blue
module associated with adiposity, B. Association with liver triglycerides. C.
Association with glucose. Gene counts and FDR adjusted-P values are
indicated for each enrichment box.

Additional file 17: Table S1. Diets used in the study.

Additional file 18: Table S2. Statistical analysis of metabolic
phenotypes in transplanted mice.

Additional file 19: Table S3. Relative abundance of bacterial ASVs
detected in mice. 16S rRNA gene sequence analysis of cecal samples
from gnotobiotic mice colonized with SubA or SubB communities
consuming one of four diets containing different types of fiber; (i)
Cellulose; (ii) Inulin; (iii) Pectin; or (iv) Assorted fiber for four weeks.

Additional file 20: Table S4. Relative abundance of bacterial genera
detected in mice. 16S rRNA gene sequence analysis of cecal samples
from gnotobiotic mice colonized with SubA or SubB communities
consuming one of four diets containing different type of fiber; (i)
Cellulose; (ii) Inulin; (iii) Pectin; or (iv) Assorted fiber for four weeks. Taxa
summarized at the genus level.

Additional file 21: Table S5. Mediation analysis results. For each
dietary fiber intervention associated phenotype a mediator type was
evaluated.

Additional file 22: Table S6. List of serum metabolites measured in
transplanted mice. Fold-change (FC) between SubB and SubA is indicated
as follow: darker green indicates FC < 1 with P ≤ 0.05, lighter green indi-
cates FC < 1 with 0.05 < P < 0.1, darker read indicates FC ≥ 1 with P ≤
0.05, and lighter red indicates FC ≥ 1 with 0.05 < P < 0.1. Two-Way
ANOVA main effects: Community, diet, and their interaction are indicated
in blue shaded cells when significant (P ≤ 0.05) ANOVA effect; light blue
shaded cells indicate 0.05 < P < 0.10.

Additional file 23: Table S7. Weighted Correlation Network Analysis
assignment of serum metabolites into modules. Abbreviations: MS,
Metabolite Significance; p.MS., P-value of Metabolite Significance; MM,
module membership; p.MM P-value of the module membership.

Additional file 24: Table S8. Serum metabolites contained in the blue
and turquoise modules. Metabolites (biochemicals) are organized by
pathways. Fold-change between SubB and SubA is indicated for the four
diets as follow: darker green indicates FC < 1 with P ≤ 0.05, lighter green
indicates FC < 1 with 0.05 < P < 0.1, darker read indicates FC ≥ 1 with P
≤ 0.05, and lighter red indicates FC ≥ 1 with 0.05 < P < 0.1. The last two
columns show metabolite significance (MS) which reports the association
of each metabolite with each phenotype and the corresponding P-value
(p.MS).

Additional file 25: Table S9. Liver gene expression analysis. List of
genes differentially expressed in the liver from mice colonized with SubB
vs. SubA communities. (LogFC > 1 and < -1, P and FDR adjusted-P <
0.05).

Additional file 26: Table S10. Analysis of differentially expressed genes
in liver. Number of differentially regulated genes contained in each listed
KEGG pathway and Gene Ontology Term.

Additional file 27: Table S11. Weighted Correlation Network Analysis
assignment of liver transcripts. Abbreviations: GS, Gene Significance;
p.MS., P-value of Gene Significance; MM, module membership; p.MM for
the P-value of the module membership.

Additional file 28: Table S12. List of liver transcripts associated with
bacterial taxa. bcv.prob denotes the probability of specific taxa being
selected in log-contrast model based on 100 bootstrap samples; stab.-
prob denotes the probability of specific taxa being selected in log-
contrast model based on 100 subsamples of half sample size. refitted.coef

denotes the coefficient estimation in the log-contrast model based on se-
lected taxa listed in this table.

Additional file 29. Supplemental results. Effects of microbiota-fiber
interactions on liver histone posttranslational modifications.
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Abstract: We evaluated associations of smoking heaviness markers and the effects of smoking cessation
on the intestinal microbiota and cardiovascular disease risk factors in current smokers undertaking
a quit attempt. Participants were current smokers enrolled in a prospective randomized clinical trial
of smoking cessation therapies with visits at baseline, 2, and 12 weeks. Genomic DNA was extracted
from fecal samples followed by 16S rRNA gene sequencing and analysis using the QIIME2 software
workflow. Relative abundances of bacterial taxa and alpha- and beta-diversity measures were used
for comparisons. The 36 smokers were (mean (standard deviation)) 51.5 (11.1) years old (42% male)
and smoked 15.1 (6.4) cigarettes per day for 22.7 (11.9) pack-years. Relative abundances of the phylum
Actinobacteria correlated with pack-years (rho = −0.44, p = 0.008) and Cyanobacteria correlated with
CO levels (rho = 0.39, p = 0.021). After 12 weeks, relative abundances of the phylum Bacteroidetes
increased (pANCOVA = 0.048) and Firmicutes decreased (pANCOVA = 0.036) among abstainers compared
to continuing smokers. Increases in alpha-diversity were associated with heart rates (rho = −0.59,
p = 0.037), systolic blood pressures (rho = −0.58, p = 0.043), and C-reactive protein (rho = −0.60,
p = 0.034). Smoking cessation led to minor changes in the intestinal microbiota. It is unclear if
the proven health benefits of smoking cessation lead to salutary changes in the intestinal microbiota.

Keywords: cardiovascular disease; gut flora; microbiome; smoking; smoking cessation

1. Introduction

The distal gut of humans is inhabited by dynamic and complex microbial communities that
complement and influence human biology. Early studies implicated alterations in gut microbial
composition and derived metabolic products in disease states such as inflammatory bowel disease,
obesity, hypertension, diabetes mellitus, and rheumatologic conditions [1,2]. The gut microbiota
appears to play a pathophysiologic role in atherosclerosis and cardiovascular disease, possibly through
interactions with the immune system resulting in chronic systemic inflammation, by contributions
to lipid metabolism, and/or through direct interactions of microbial-derived products such as
trimethylamine N-oxide (TMAO) with vascular endothelium and platelets [3–7].

Dietary changes, antibiotics, and cigarette smoking, among several other factors, can modify
the composition of the oral and gut microbiota [8–12]. Cigarette smoke may modulate gut microbiota
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by upregulating oxidative stress-related enzymes in gut immune tissue, altering the gut mucin layer,
expression of intestinal tight junction proteins, and local acid/base imbalance in the colon through direct
toxic effects from the myriad compounds in tobacco smoke, or through the spread of bacteria directly
from cigarettes [12,13]. In some reports the fecal microbiome of smokers resembled that of patients
with inflammatory bowel disease, a disease state that increases cardiovascular disease risk [12,14].
Although there is evidence that the intestinal microbiota of smokers differs from non-smokers [14,15],
it is not known whether smoking cessation changes the gut microbiota and how these changes may
relate to pre-quit smoking heaviness, weight gain, and cardiovascular disease risk factors. A previous
report described profound changes in the intestinal microbiota following smoking cessation; however,
this was a very small study, and the observed microbiome changes were not integrated with vascular
and inflammatory biomarkers [12,14,15].

In this study, we sought to address this knowledge gap by evaluating associations of smoking
heaviness markers and the effects of smoking cessation on the gut microbiota and microbial metabolites
in current smokers undertaking a quit attempt. We also measured cardiovascular disease risk
factors and non-invasive arterial parameters that reflect arterial injury and function. In contrast with
the previous published work [12,14,15], our results suggest that smoking cessation is associated with
minor changes in the gut microbiome.

2. Materials and Methods

2.1. Participants

The University of Wisconsin Health Sciences Institutional Review Board approved this study on
7 December 2017 (identification number 2017–1013). This study was conducted in accordance with all
university, state, and federal research regulations. All participants provided free informed consent.
Participants were recruited from the ongoing Quitting Using Intensive Treatment Study (QUITS) Trial
(NCT03176784) and enrolled from 19 February to 16 August 2019. The main QUITS inclusion criteria
required that participants be at least 18 years old; smoke ≥10 cigarettes per day; not use pipe tobacco,
cigars, snuff, e-cigarettes, or chewing tobacco in the preceding 30 days; and use an acceptable birth
control method. Main exclusion criteria were as follows: stage 5 or greater chronic kidney disease;
hospitalization for a stroke, heart attack, congestive heart failure, or uncontrolled diabetes mellitus
within the past year; or alcohol/substance dependence. This sub-study also excluded individuals with
factors known to affect the gut microbiota, including the use of systemic antibiotics, corticosteroids,
immunomodulators, or commercial probiotics in the last 6 months, major gastrointestinal surgery in
the past 5 years, and active inflammatory bowel disease or other gastrointestinal disorders.

2.2. Design

All participants received varenicline therapy (1 mg daily) and either placebo or nicotine patches
(14 mg for 2 weeks pre-quit and then 10 weeks post-quit, then 7 mg patches for weeks 11 and 12 after
the quit date). Smoking cessation was confirmed by 7-day self-report and verified by exhaled carbon
monoxide (CO, Micro+™ Smokerlyzer® CO monitor, Bedfont Scientific Ltd., Maidstone, Kent, England)
levels. Urinary cotinine levels were not measured since participants used nicotine patches. Participants’
vital signs, smoking history, smoking heaviness markers (exhaled CO, cigarettes smoked per day),
fasting laboratory tests, and stool samples were obtained at baseline (immediately prior to the quit
attempt), 2 weeks post-quit attempt, and 12 weeks post-quit attempt. At each visit they completed
a food-frequency questionnaire targeted at consumption and changes in consumption of foods that
are rich in lecithin, choline and carnitine, as well as fat, sugar, and other nutritional components.
Carotid-femoral pulse wave velocity (PWV) and brachial artery flow-mediated dilation (FMD) were
measured at each visit. Carotid ultrasound to detect plaques was performed at the baseline visit.
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2.3. Processing and Analysis of Fecal Samples

Fresh stool samples were collected by participants and kept refrigerated (4–8 ◦C) until delivery
to the microbiology lab where an aliquot of feces was immediately stored at −80 ◦C until further
processing. Fecal samples were kept refrigerated for an average of 3 h and 43 min between collection
and storage, ranging from 40 min to 8 h and 5 min.

2.3.1. DNA Extraction

Genomic DNA was extracted from undiluted fecal aliquots using a bead-beating protocol [16].
Briefly, feces was re-suspended in a solution containing 500 µL of extraction buffer (200 mM Tris
(pH 8.0), 200 mM NaCL, 20 mM EDTA), 210 µL of 20% SDS, 500 µL phenol:chloroform:isoamyl
alcohol (pH 7.9, 25:24:1, Invitrogen, Carlsbad, CA), and 500 µL of 0.1 mm diameter zirconia/silica
beads. Samples were mechanically disrupted using a bead beater (BioSpec Products, Barlesville, OK;
maximum setting for 3 min at room temperature), followed by centrifugation, recovery of the aqueous
phase, and precipitation with sodium acetate and isopropanol. QIAquick 96-well PCR Purification Kit
(Qiagen, Germantown, MD, USA) was used to remove contaminants. Isolated DNA was eluted in
Tris-EDTA buffer and stored at −80 ◦C until further use.

2.3.2. Sequencing

PCR was performed using universal primers flanking the variable 4 (V4) region of the bacterial 16S
rRNA gene [16]. PCR products were purified with the QIAquick 96-well PCR Purification Kit (Qiagen,
Germantown, MD, USA). Samples were quantified by Qubit Fluorometer (Invitrogen, Carlsbad, CA)
and equimolar pooled. The pool was sequenced at the University of Wisconsin-Madison Biotechnology
Center with the MiSeq 2x250 v2 kit (Illumina, San Diego, CA, USA). DNA extraction blanks, PCR
blanks, and technical duplications for both extractions and PCRs were employed to ensure proper
sample handling throughout the library preparation process.

2.3.3. Analysis

Sequences were processed using QIIME 2 pipeline (2019.1) [17]. Briefly, demultiplexed paired-end
sequences were imported using Casava 1.8 format and denoised using DADA2 [18] to obtain amplicon
sequence variant (ASV) table. Singletons (ASV that were observed fewer than 2 times) and ASVs that
were present in less than 10% of the samples were discarded. A naive Bayes taxonomy classifier was
trained on the Greengenes [19] reference database (clustered at 99% similarity). This classifier was used
to assign taxonomy to ASV [20]. ASVs were then collapsed based on genus-level taxonomy. An even
sampling depth (sequences per sample) of 4135 sequences per sample was used for assessing alpha-
and beta-diversity measures. Pielou’s evenness index [21], Faith’s phylogenetic diversity (PD), and the
Shannon diversity index were used to measure alpha-diversity. Beta-diversity was calculated using
Bray–Curtis, Jaccard, and weighted and unweighted UniFrac metrics [22].

2.4. Measurements of Inflammatory Markers

Participants fasted overnight (≥8 h) and refrained from consuming fish or other seafood the day
before venipuncture, after which plasma aliquots were isolated by centrifugation and frozen at −70 ◦C.
Stable isotope dilution liquid chromatography with on-line tandem mass spectrometry (LC/MS/MS)
was used for quantification of plasma TMAO as previously described [23]. Hemoglobin and white
blood cell counts were measured at the University of Wisconsin Hospital and Clinics using standard
lab techniques on Sysmex XE 2100 analyzers (Sysmex, Inc., Mundelein, IL, USA). High-sensitivity
C-reactive protein was measured using an immunoturbidometric method on a Cobas 600 c501 analyzer
(Roche Diagnostics, Inc., Indianapolis, IN, USA). Serum glucose, total cholesterol, high-density
lipoprotein cholesterol, and triglycerides were measured on the same analyzer, and low-density
lipoprotein cholesterol was estimated using the Friedewald formula [24].



J. Clin. Med. 2020, 9, 2963 4 of 10

2.5. Arterial Measures

Carotid-femoral PWV was determined by applanation tonometry of the right carotid and femoral
artery pulsations using a SphygmoCor system (AtCor Medical, Inc., Lisle, IL, USA) as described
previously. Brachial artery reactivity testing for measurement of FMD was performed using
the lower-arm occlusion technique, a linear array vascular ultrasound transducer (L12-3), and a Phillips
Cx50 ultrasound system as described previously [25,26]. The right and left carotid arteries were
imaged using a Siemens S2000 ultrasound system with a 9L4 transducer as described previously.
Carotid plaques were defined as a discrete, focal wall thickening ≥1.5 cm or focal thickening at least
50% greater than the surrounding IMT and summed to create a score of 0–12 [25,26].

2.6. Statistical Analysis

This was a pilot designed to identify plausible associations between smoking heaviness, metabolic
markers, and the composition of the intestinal microbiota and their changes 12 weeks after a quit
attempt. All arterial measures were exploratory. All analyses were performed using XLStat software
(Addinsoft, France) in R (R Core Team, 2014). All parameters were described by means and standard
deviations. Distributions were inspected for frequent zero values and non-linearity. At baseline,
Spearman’s rank correlations were used to compare relative abundances of microbial taxonomy,
smoking heaviness markers, cardiovascular disease risk factors, and arterial function measures.
We confirmed all correlations by inspecting the scatterplots of the distributions for outliers and zero
values. ANCOVA was used to compare temporal changes in intestinal microbiota abundances
and diversity measures by eventual cessation group (abstainers vs. continuing smokers) and each
baseline measure. Baseline and week 12 data are presented. Given the exploratory nature of our study,
we estimated statistical power using the genus taxonomic level with up to 13 different categories.
With a sample of size of 30 we would have 80% power to detect a rank correlation of 0.57 between
the abundance metrics and outcome measures using a two-sided test for significance at a taxonomic
family-wise 0.05 level; however, we did not perform formal adjustments for multiple comparisons.
We anticipated that 50% of our participants would quit smoking by the 12-week visit.

3. Results

3.1. Participant Characteristics

A total of 36 smokers attended the baseline visit. They were 51.5 (11.1) years old, 58% were
female, and they smoked 15.1 (6.4) cigarettes per day for 22.7 (11.9) pack-years. Their exhaled CO
levels were 17.6 (9.3) ppm (Table 1). Relative abundances of bacteria at the phylum level, as well as
alpha- and beta-diversity measures, are presented in Table 2. Greengenes classifier assigned usable raw
reads to 11 phyla, 35 families, and 55 genera. The most abundant phyla included Firmicutes (66.9% of
sequences), Bacteroidetes (20.3% of sequences), and Proteobacteria (10.3% of sequences).

3.2. Baseline Correlations between Bacterial Taxa Abundances, TMAO, Microbial Diversity Scores,
and Smoking Measures

At baseline, pack-years of cigarettes smoked was correlated inversely with the relative abundance
of Actinobacteria (rho = −0.44, p = 0.008), and exhaled CO correlated positively with the relative
abundance of Cyanobacteria (rho = 0.39, p = 0.021). No significant associations between Actinobacteria
or Cyanobacteria and smoking measures (pack-years, cigarettes smoked/day, exhaled CO) were
identified, nor were taxa at the family or genus levels within these two phyla. The relative abundance
of the Actinobacteria phylum was inversely correlated with age (rho = −0.44, p = 0.007) and carotid
artery plaque score (rho = −0.33, p = 0.049) and directly correlated with fasting glucose (rho = 0.038, p =

0.021). Actinobacteria and Cyanobacteria were not associated with TMAO levels, hsCRP levels, or any
other cardiovascular disease risk factors or arterial measures. TMAO levels did not have significant
correlations with any of the cardiovascular disease measures (carotid plaque score, PWV, brachial FMD;
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data not shown). Exhaled CO levels were associated with the Firmicutes genera Dorea (rho = 0.43 p =

0.009) and Streptococcus (rho= −0.47, p = 0.022), otherwise none of the smoking heaviness measures
was significantly associated with other diversity indexes or bacterial abundances at the phyla, family,
or genera levels.

Table 1. Participant characteristics at baseline (n = 36).

Mean Standard Deviation Range

Age (years) 51.4 11.2 26–71

Male/Females (%) 42.0/58.0 - -

Cigarettes/day 15.1 6.4 5.1–35.0

Pack-years 22.7 12.0 2.5–52.0

Exhale Carbon monoxide (ppm) 17.6 9.3 5–41

Body-mass index (kg/m2) 29.6 8.4 20.7–67.9

Heart rate (bpm) 72.3 10.7 57–100

Systolic blood pressure (mmHg) 131.4 16.5 102–162

Diastolic blood pressure (mmHg) 77.6 9.0 66–95

Non-high-density lipoprotein cholesterol 160.3 52.6 69–274

Glucose (mg/dL) 92.4 9.7 70–109

C-reactive protein (mg/L) 4.6 7.5 0.1–39.5

Trimethylamine N-oxide (microM) 3.75 2.11 1.11–13.18

White blood cell count (K/µL) 8.4 2.2 4.6–13.9

Carotid-femoral pulse wave velocity (m/s) 7.46 1.84 4.80–12.95

Brachial artery flow-mediated dilation (%) 4.57 2.91 0.55–12.05

Carotid plaque score (0–12) 3.0 2.8 0–10

Table 2. Baseline relative abundances of microbiota and diversity measures.

Mean Standard Deviation Range

Microbiota Relative Abundances (%)

Actinobacteria 4.17 4.37 0.0–15.90

Cyanobacteria 0.04 0.13 0.0–0.72

Verrucomicrobia 0.70 2.55 0.0–14.41

Euryarchaeota 0.10 0.24 0.0–0.96

Bacteroidetes 23.40 10.5 8.10–49.30

Firmicutes 70.20 10.0 46.10–88.70

Fusobacteria 0.011 0.44 0.0–2.52

Proteobacteria 1.26 1.02 0.0–5.70

Alpha-Diversity Measures (units)

Pielou’s evenness 0.77 0.06 0.58–0.84

Faith PD 8.32 1.68 4.78–12.11

Shannon 5.14 0.60 3.05–6.12



J. Clin. Med. 2020, 9, 2963 6 of 10

3.3. Effects of Smoking Cessation and Continued Smoking on Microbiota Abundances, Diversity Scores after 2
and 12 weeks

Of the 29 participants that returned for the week 2 visit, 17 had successfully quit smoking
and 12 continued to smoke. We did not observe any significant between-group differences in relative
abundances of bacteria or diversity measures at this early time point.

Of the 26 participants that returned for the week 12 visit, 14 successfully quit smoking and 12
continued to smoke. After 12 weeks, those who quit smoking had greater reductions in levels
of exhaled CO than continuing smokers (−14.0 (10.4) vs. +2.1 (7.6) ppm, group effect pANCOVA <

0.001). Significant between-group differences in changes for the 12 week visit were not observed for
cardiovascular disease risk factors, hsCRP, TMAO, PWV, and brachial artery FMD (data not shown).
Significant between-group differences were not observed for relative abundances of Actinobacteria
(pANCOVA = 0.150) or Cyanobacteria (pANCOVA = 0.165). However, relative abundances of Bacteroidetes
increased (pANCOVA = 0.048) and Firmicutes decreased (pANCOVA = 0.036) among successful abstainers
compared to continuing smokers (Table 3, Figure 1). Among the Firmicutes, we identified a small but
statistically significant decrease in the genus Ruminococcus (pANCOVA = 0.027) and a small increase in
an undefined genus within the order Closteridiales (p = 0.043). No other significant changes between
groups were identified for relative abundances of bacteria at the phylum level.

Table 3. Effect of quit attempt on changes in bacterial abundance and diversity measures from baseline
to week 12.

Beta Standard Error p-Value

Microbiota Relative Abundances (%)

Actinobacteria 1.2 0.8 0.15

Cyanobacteria 0.0 0.0 0.17

Verrucomicrobia 0.0 0.1 0.92

Euryarchaeota 0.0 0.4 0.99

Bacteroidetes 7.4 3.5 0.048

Firmicutes −7.6 3.4 0.036

Fusobacteria −0.1 0.1 0.53

Proteobacteria 0.3 0.6 0.67

Alpha-Diversity Measures (units)

Pielou’s evenness −0.01 0.02 0.61

Faith PD −0.10 0.85 0.91

Shannon −0.13 0.23 0.59

Although changes in alpha- and beta-diversity measures over time did not differ between successful
abstainers and continuing smokers, increases in alpha-diversity 12 weeks following a smoking cessation
attempt were associated with lower heart rates (rho = −0.59, p = 0.037), systolic blood pressures (rho =

−0.58, p = 0.043), and C-reactive protein levels (rho = −0.60, p = 0.034).
At week 12, there were no significant differences in the gut microbiota between participants that

received a placebo or a nicotine patch. As expected, the nicotine patch users were more successful at
quitting with significantly greater reductions in CO levels at the week 12 visit (p = 0.006). Dietary changes
in meat, poultry, fish or shellfish, eggs, diary, fatty foods, sugary foods, fiber, and overall amount of
daily food consumption were not different between successful abstainers and continuing smokers
(data not shown). Among abstainers, changes in TMAO levels were associated with an increase in
sugary foods intake (r = 0.57, p = 0.045) but not higher plasma levels of glucose.
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4. Discussion

In this study of daily cigarette smokers, pack-years of smoking were inversely correlated
with relative abundances of Actinobacteria, and exhaled CO levels were inversely correlated with
the abundance of Cyanobacteria. The number of cigarettes smoked per day was not associated with
any bacterial taxa at the phylum level. Relative abundances of these bacteria were not associated
with plasma TMAO, cardiovascular disease risk factors, or arterial measures. After a quit attempt,
successful abstainers had significantly lower exhaled CO levels, but we did not observe significant
changes in TMAO levels. We also did not observe between-group differences in relative abundances
of Actinobacteria or Cyanobacteria. Our primary observation was that relative abundances of
Bacteroidetes increased and Firmicutes decreased in successful abstainers; however, we observed
the reverse pattern in the continued smoker group, such that between-group differences in changes
in the abundances of these bacteria were statistically significant. We also did not observe significant
changes in alpha- or beta-diversity with smoking cessation. Overall, we observed relatively minor
effects of smoking cessation on the microbiome.

An increased Bacteroidetes:Firmicutes ratio has been observed in individuals with obesity, type
I diabetes mellitus, rheumatoid arthritis, and systemic lupus erythematosus. All of these disease
states carry an increased risk of atherosclerotic disease [12,15,27–32]. It has been hypothesized that
increases in Bacteroidetes lead to production of lipopolysaccharide which upregulates inflammatory
pathways [33]; however, some strains of Bacteroidetes produce non-inflammatory lipooligosaccharide
rather than lipopolysaccharide [34]. Bacteroidetes also are important producers of acetate in the gut,
which is readily absorbed and can be used for cholesterol production [1,27].

Very few studies have examined the fecal microbiome of smokers after cessation. An observational
study of 10 smokers suggested smoking cessation led to a decrease in the Bacteroidetes:Firmicutes
ratio [15]. Our prospect study of three times as many active smokers did not confirm their findings,
but it was consistent with a cross-sectional, population-based study which showed an increased
Bacteroidetes:Firmicutes ratio in the fecal microbiomes of current smokers compared to never smokers
and former smokers [35].

Decreases in fecal bacterial diversity have been linked to obesity, and in a small study, smoking
cessation was associated with a short-term increase in alpha-diversity [15]. We did not observe
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significant changes in alpha- or beta-diversity with smoking cessation, though we observed increases
in alpha-diversity over time were associated with improvement in cardiovascular disease risk factors
in abstainers. After a quit attempt, higher Pielou’s evenness index was associated with lower heart rate,
and higher Shannon diversity index was associated with lower systolic blood pressure and hsCRP.

Study Limitations

This study has some inherent limitations including a relatively small sample size, though to our
knowledge this is the largest study of smoking and cessation on the fecal microbiota to date. Follow-up
was only 12 weeks, and several subjects dropped out of the study, as is very common in studies
of smoking cessation pharmacotherapy, so we cannot exclude a more long-term effect of smoking
cessation [25,36,37]. This study was limited to current smokers making a quit attempt, so we cannot
compare our findings to non-smokers. The gut microbiota is complex and susceptible to many other
factors that are difficult to control in free-living individuals with inherent genetic variations. Because
of this variation and the small sample size, p-values derived from our analyses, even when statistically
significant (i.e., p < 0.05), no longer achieve this threshold after correction for multiple hypotheses.
Our findings need to be further validated in a larger study.

5. Conclusions

Smoking cessation has minor effects on the composition of the gut microbiome. Among current
smokers, relative abundances of the phylum Actinobacteria were inversely associated with pack-years
of smoking, and abundance of the phylum Cyanobacteria were directly associated with CO levels.
In successful abstainers, relative abundances of the phyla Bacteroidetes increased and Firmicutes
decreased, a pattern of uncertain clinical significance. We did not observe significant changes in
alpha- or beta-diversity with smoking cessation. It is unclear if the proven health benefits of smoking
cessation lead to salutary changes in the intestinal microbiota and if such changes affect cardiovascular
disease risk.
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Suplementos  

Suplemento 1. Cuestionario de frecuencia de consumo de alimentos (CFCA). Contine 107 

preguntas correspondientes a cada alimento agrupado en 11 secciones y con 10 opciones como 

respuesta que van desde nunca a 6 o más veces al día.  

Suplemento 2. Código generado en Pearl para filtrar las secuencias pertenecientes al genoma 

humano y se separaron de las pertenecientes a los microorganismos. 

Suplemento 3. Análisis taxonómico de la microbiota a través de la anotación de las lecturas 

de alta calidad usando el programa Kraken2 y el algoritmo de Bracken para estimar abundancia 

de las secuencias a nivel de género y especies.  

Suplemento 4. Código generado en R para el análisis de la diversidad de la microbiota.  

Suplemento 5. Código generado en R para el análisis de la diferente representación entre los 

factores de virulencia del microbioma perteneciente a los individuos con normopeso comparados 

con los que cuentan con sobrepeso y obesidad. 

Suplemento 6. Código generado en R para la identificación de las asociaciones de la 

composición taxonómica de la microbiota con los datos antropométricos, metabólicos y las 

variables de dieta a través del programa MaAsLin2. 

Suplemento 7. Código generado en R para la identificación de las asociaciones del perfil 

funcional de la microbiota con los datos antropométricos, metabólicos y las variables de dieta a 

través del programa MaAsLin2. 

Suplemento 8. Código generado en R para la identificación de las asociaciones de los factores 

de virulencia identificados en la microbiota con los datos antropométricos, metabólicos y las 

variables de dieta a través del programa MaAsLin2. 

Suplemento 9. Tabla con porcentajes de contribución de cada uno de los 27 grupos de 

alimentos por cada participante.   

Suplemento 10. Tabla de contribución normalizados a través de z-scores de cada uno de 

los 27 grupos de alimentos por cada participante.  

Suplemento 11. Tabla con información sobre la calidad de los ensambles. Se obtuvieron 

entre 12,419 y 148,377 contigs con longitudes totales de entre 15,528,656 y 243,879,740 bases 

(promedio 132,282,896). Los valores de N50 se reportaron entre 848 y 7,940 bases. Se 

eliminaron los contigs con longitudes menores a 500 bases 
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Suplemento 12. Tabla de abundancia relativa de los taxa identificados con anotación taxonómica 

usando mOTUs 

Suplemento 13. Tabla de taxa, especies y géneros, que contribuyen a la diferencia en la 

diversidad beta entre NP y SPOB (SIMPER). 

Suplemento 14. Tabla de genes anotados (representación en KOs). 

Suplemento 15. Tabla de vías sobre y sub-enriquecidas determinadas con la prueba de Fisher. 

Suplemento 16. Gráfico de barras estratificado. Cada barra representa una vía (MetaCyc) que 

mayoritariamente explica las diferencias entre NP y SPOB determinadas por LEfSe (Linear 

discriminant analysis Effect Size). Los paneles muestran las estratificaciones por contribución de 

todas las muestras (A & B, n = 45). 

Suplemento 17. Tabla de vías metabólicas (resumidas con MetaCyc) estratificada por las 

contribuciones por géneros bacterianos. Las vías se identifican por sus siglas en inglés: 

ARGSYN-PWY: L-arginine biosynthesis I (via L-ornithine), ARGSYNBSUB-PWY: L-arginine 

biosynthesis II (acetyl cycle), COA-PWY-1: coenzyme A biosynthesis II (mammalian), COA-PWY: 

coenzyme A biosynthesis I, GLUTORN-PWY: L-ornithine biosynthesis, PWY-4242: pantothenate 

and coenzyme A biosynthesis III, PWY-5686: UMP biosynthesis, PWY-6121: 5-aminoimidazole 

ribonucleotide biosynthesis I, PWY-6317: galactose degradation I (Leloir pathway), PWY-6527: 

stachyose degradation, PWY-6545: pyrimidine deoxyribonucleotides de novo biosynthesis III, 

PWY-7357: thiamin formation from pyrithiamine and oxythiamine (yeast), PWY-7400: L-arginine 

biosynthesis IV (archaebacteria), PWY0-1296: purine ribonucleosides degradation, PWY66-422: 

D-galactose degradation V (Leloir pathway), ARG+POLYAMINE-SYN: superpathway of arginine 

and polyamine biosynthesis, NAGLIPASYN-PWY: lipid IVA biosynthesis, PWY-4041: &gamma;-

glutamyl cycle, PWY-5088: L-glutamate degradation VIII (to propanoate), PWY-5677: succinate 

fermentation to butanoate, PWY-5838: superpathway of menaquinol-8 biosynthesis I, PWY-5840: 

superpathway of menaquinol-7 biosynthesis, PWY-5845: superpathway of menaquinol-9 

biosynthesis, PWY-5861: superpathway of demethylmenaquinol-8 biosynthesis, PWY-5862: 

superpathway of demethylmenaquinol-9 biosynthesis, PWY-5897: superpathway of menaquinol-

11 biosynthesis, PWY-5898: superpathway of menaquinol-12 biosynthesis, PWY-5899: 

superpathway of menaquinol-13 biosynthesis. 

Suplemento 18. Tabla de asociaciones entre los taxa y los datos antropométricos, parámetros 

metabólicos y los datos dietarios ajustados por edad y sexo. 
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Suplemento 19. Tabla de asociaciones entre la abundancia de las vías metabólicas (resumidas 

con MetaCyc) y los datos antropométricos, parámetros metabólicos y los datos dietarios 

ajustados por actividad física.  

Suplemento 20. Anotación de los factores de virulencia en las 45 muestra. 

Suplemento 21. Factores de virulencia diferencialmente representados entre los grupos de IMC. 

Suplemento 22. Tabla de asociaciones entre los factores de virulencia agrupados por VFID y los 

datos antropométricos, parámetros metabólicos y los datos dietarios.  

 

 

 

 

 

 

 

 

 

 

 

 



APARTADO II. FRECUENCIA DE CONSUMO DE ALIMENTOS

SECCIÓN 1 .- PRODUCTOS LÁCTEOS

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) Natural (1):

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) Sabor (2):

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

No 

llenar

4. Una rebanada de Queso Oaxaca

No 

llenar

No 

llenar

6. Una cda. de Queso crema (Philadelphia)

3. Un vaso de leche con chocolate en polvo

No 

llenar 9. Un Danonino o petizoo

PROYECTO:“ESCANEO DE ALTA DENSIDAD PARA LA BÚSQUEDA DE 

MARCADORES GENÉTICOS ASOCIADOS A OBESIDAD INFANTIL” CNIC SALUD 

2013-01-201471I

2. Un vaso de leche light o descremada 8. Una taza de yogurt No 

llenarNo 

llenar

PIENSA EN QUE ALIMENTOS COMISTE EL ÚLTIMO AÑO (DIGAMOS DESDE SEMANA SANTA DEL AÑO PASADO). 

¿PODRÍAS DECIR CON QUE FRECUENCIA CONSUMISTE LOS SIGUIENTES ALIMENTOS? No hay respuestas buenas o 

malas, solo importa conocer lo que haces. Por favor, cualquier duda pregunta al encuestador

1. Un vaso de leche entera 7. Una rebanada de Queso Amarillo

No 

llenar

No 

llenar

10. Un Yakult o Chamyto O Lalacult u otro

No 

llenar

5. Una rebanada de Queso Manchego

No 

llenar 11. Un Activia Flora o Actimel o Svelty Gastro Protect

No 

llenar

No 

llenar 12. Una bola de helado o nieve de leche



SECCIÓN 2.- FRUTAS

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

25. Media taza de fresas

No 

llenar

No 

llenar

14. Una naranja 21. Una manzana

No 

llenar

No 

llenar

15. Un vaso de jugo de naranja o toronja 22. Una pera

13. Un plátano 20. Un durazno o chabacano

19. Una rebanada de papaya 26. Media taza de uvas

No 

llenar

No 

llenar

No 

llenar

No 

llenar

27. Tres ciruelas

No 

llenar

No 

llenar

No 

llenar

16. Una rebanada de melón 23. Un mango

No 

llenar

No 

llenar

17. Una rebanada  sandía 24. Una mandarina

No 

llenar

No 

llenar

18. Una rebanada de piña



SECCIÓN 3.- VERDURAS

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

28. Un jitomate 35. Un nopal

No 

llenar

No 

llenar

No 

llenar

No 

llenar

34. Una taza de calabacitas o chayotes

29. Una papa 36. Medio aguacate

No 

llenar

No 

llenar

30. Una jícama 37. Una taza de brócoli

No 

llenar

No 

llenar

No 

llenar

31.Un Pepino 38. Una cda. de salsa picante o chiles con tus alimentos

33. Una hoja de lechuga

No 

llenar

No 

llenar

32. Una zanahoria 39. Chiles de lata

No 

llenar

No 

llenar

40. Un Elote



SECCIÓN 4 .- LEGUMINOSAS

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

SECCIÓN 5.- HUEVOS, CARNES Y EMBUTIDIOS.

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

Pavo (1): [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

Cerdo (2): [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

No 

llenar

41. Un plato de frijoles 43. Un plato de lentejas 

No 

llenar

No 

llenar

42. 1/2 taza de chícharos 

No 

llenar

44. Un huevo 46. Una pieza de pollo

No 

llenar

45. Una rebanada de jamón No 

llenar

47. Platillo de carne de res

No 

llenar



No 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) Res (1):

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) Pollo (2): 

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

No 

llenar

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

Pavo (1): [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

Cerdo (2): 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

55. Un filete de pescado 

56. Una sardinas enlatada

No 

llenar

52. Una rebanas de tocino

No 

llenar

No 

llenar

No 

llenar

51. Una salchicha No 

llenar

49. Media lata de atún en aceite o agua

No 

llenar 54. Una pieza de chorizo o longaniza

50. Un pedazo de chicharrón 

48. Platillo de carne de cerdo 53. Un bistec de hígado

No 

llenar



SECCIÓN 6.- PLATILLOS TÍPICOS

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

No 

llenar

No 

llenar

No 

llenar

58. Un Taco de Barbacoa 65. Un sandwich

57. Un Taco de Carnitas 64. Un hot dog

No 

llenar

59. Un taco al pastor 66. Una torta

No 

llenar

No 

llenar

61. Un sope, quesadilla o gordita frita 68. Nuggets (3 piezas)

No 

llenar

No 

llenar

60. Un sope, quesadilla o gordita asada 67. Una rebanada de pizza

No 

llenar

No 

llenar

63. Una hamburguesa mediana 70. Un plato de pozole

No 

llenar

No 

llenar

62. Un plato mediano de papas a la francesa 69. Un tamal

No 

llenar

No 

llenar



SECCIÓN 7.- CEREALES

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

No 

llenar

No 

llenar

No 

llenar

72. Una tortilla de harina (que no sea en taco ni 

quesadillas)
79. Un plato de pasta seca (espagueti)

No 

llenar

No 

llenar

71. Una tortilla de maíz (que no sea en taco, ni 

quesadillas)
78. Un plato de sopa 

73. Una rebanada de pan de caja ( tipo Pan Blanco 

Bimbo)
80. Una taza de avena

No 

llenar

74. Una rebanada de pan de caja integral (tipo Bimbo 

Integral)

75. Un bolillo o telera (que no sea torta)

No 

llenar

No 

llenar

76. Una pieza de pan dulce (concha, dona) 83. Un plato de Cereal con fibra ( All Bran, granola, etc.)

No 

llenar

No 

llenar

77. Un plato de arroz 84. Una pieza de hot cake o pan francés

81. Un plato de cereal sin azúcar (corn- flakes, cheerios, 

etc.)

No 

llenar

No 

llenar

82. Un plato de cereal dulce ( zucaritas)

No 

llenar

No 

llenar



[   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

SECCIÓN 8.- BEBIDAS

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

No 

llenar

91. Un vaso de malteada

85.Un paquete de Galletas Ritz u otras saladas

No 

llenar

86. Un refresco de cola en lata ( Coca-Cola, Pepsi Cola)
90. Un vaso de agua de sabor azucarada hecha con Tang, 

Kool-aid, etc

89. Un vaso de Agua frutas naturales (agua de naranja)

No 

llenar

88. Un vaso de agua Simple o natural 92. Un jugos industrializados (Boing, Frutsi, etc)

No 

llenar

87. Un refresco de sabor en lata (que no sea Coca o 

Pepsi)

No 

llenar

93. Una botella de bebida hidratante (Gatorade, Powerade, 

Enerplex)

No 

llenar

No 

llenar

No 

llenar

No 

llenar



sección 9.- GOLOSINAS Y POSTRES

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) Azúcar ( 1):

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) Sin azúcar (2):

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

96. Una barra de chocolate (Carlos V, Hershey, Tin 

Larín, etc)
101.Un paquete de Palomitas de maiz

95. Una cda. ate, miel, mermelada, cajeta o leche 

condensada

100. Un paquete de Galletas (Lors, Chokis, Barritas, 

Canelitas, ect.)

94. Una rebanada de pastel
99. Un pastelito con relleno cremoso (Gansito, Submarinos, 

Pingüinos, etc.)

No 

llenar

No 

llenar

No 

llenar

No 

llenar

No 

llenar

No 

llenar

98.Una bolsa chica de frituras ( de la calle, sabritas, 

doritos, fritos, cheetos, sabritones, etc.)
103. Una Barra de cereal No 

llenar

No 

llenar

97. Una bolsa chica cacahuates (salados, japoneses o 

enchilados)

102.Un dulce chico de  chamoy, Lucas acidito o paleta 

enchilada

No 

llenar

No 

llenar



SECCIÓN 10 .- GRASAS

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6) [   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7) [   ] Menos de 1 vez al mes (2) [   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8) [   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9) [   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) [   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

SECCIÓN 11 .- SUPLEMENTOS

[   ] Nunca (1) [   ] 5-6 veces a la sem. (6)

[   ] Menos de 1 vez al mes (2)[   ] 1 vez al día (7)

[   ] 1-3 veces al mes (3) [   ] 2-3 veces al día (8)

[   ] 1 vez a la semana (4) [   ] 4-5 veces al día (9)

[   ] 2-4 veces  a la sem. (5) [   ] 6 ó + veces al día (10) 

106. Una cucharada de mayonesa (añadida a tus alimentos)

No 

llenar

107. ¿Consumes alguna vitamina o suplemento 

alimenticio?

No 

llenar

104. Una cucharadita de mantequilla o margarina 

(añadida a tus alimentos)

No 

llenar

105. Una cucharada de aderezo para ensalada (añadida 

a tus alimentos)

No 

llenar



Suplemento 2. Código 
 
#!/usr/bin/perl 
 
use strict; 
use warnings; 
 
# PURPOSE: 
# Takes a sam file, generates a list of all reads in it, grabs those reads 
from fastq file. 
 
# Example of why would want to use this: 
# Map metagenome reads -> mouse genome 
# Samtools view to grab only sam file entries that DO NOT map to 
mouse genome 
# now go into fastq and grab only the reads that don't map to the 
mouse genome. 
 
# usage: 
# ./samtools-1.3/bin/samtools view mappedreads.sam | perl 
./make_fastq_fromSAM_3.pl original.1.fq original.2.fq 
unmapped.1.fq unmapped.2.fq 
 
# WARNING!!!: 
# The name of the sequence read is HARDWIRED in this script and is 
different run for run. YOU NEED TO CHANGE THIS EACH TIME!! 
# see line: if ($line =~ /^\@D00.*/) { 
 
 
#my $sam = <STDIN>; 
my $fastq1 = $ARGV[0]; 
my $fastq2 = $ARGV[1]; 
my $out1 = $ARGV[2]; 
my $out2 = $ARGV[3]; 
 
 
open (OUT1, '>', $out1) or die "can not open $out1\n"; 
open (OUT2, '>', $out2) or die "can not open $out2\n"; 
 
print STDERR "parsing fastq file 1\n"; 
my $file1 = parse_fastq ($fastq1); 
print STDERR "finished parsing file 1... starting file 2\n"; 
my $file2 = parse_fastq ($fastq2); 
print STDERR "finished parsing fastq file 2\nstarting SAM file...\n";   
 
my %hash1 = %$file1; 
my %hash2 = %$file2; 
 
#open (SAM, $sam ) or die "can not open sam: $sam\n"; 
while (my $line = <STDIN>) { 
   chomp $line; 
   next if ($line =~ 
/^\@HD|^\@SQ|^\@RG|^\@PG|^\@CO/); 
 next if ($line =~ /^\s*$/); 
   my @parts = split ("\t", $line); 
   my $read = $parts[0]; 
# print STDERR "line:  $line\n"; 
# print STDERR "first part:  $parts[0]\n"; 
 if ($hash1{$read}) { 
  print OUT1 "$hash1{$read}\n"; 
  delete ($hash1{$read}); 
   
  if ($hash2{$read}) { 
   print OUT2 "$hash2{$read}\n"; 
   delete ($hash2{$read}); 

  } 
  else { 
#   warn "loss of paired read, $read\n"; 
  } 
 }  
} 
 
#close (SAM); 
#print STDERR "parsing fastq file 1\n"; 
#my $file1 = parse_fastq ($fastq1); 
#print STDERR "finished parsing file 1... starting file 2\n"; 
#my $file2 = parse_fastq ($fastq2); 
#print STDERR "finished parsing fastq file 2\n"; 
 
 
sub parse_fastq { 
 my $file = shift;  
 open (FILE, $file) or die "can not open file: $file\n"; 
  
 my %hash; 
 while (my $line = <FILE>) { 
  chomp $line; 
  next if ($line =~ /^\s*$/); 
  if ($line =~ /^\@D00.*/) { 
   my $IDinSAM = $line; 
   $IDinSAM =~ s/^\@//; 
   $IDinSAM =~ s/\s.*$//; 
#   print STDERR "TEST: IDinSAM:  
$IDinSAM\n"; 
   my $line1 = $line; 
   $line = <FILE>; #2 
   chomp $line; 
   my $line2 = $line; 
   $line = <FILE>; #3 
   chomp $line; 
   my $line3 = $line; 
   $line = <FILE>; #4 
   chomp $line; 
   my $line4 = $line; 
   my $string = join ( "\n", $line1, $line2, 
$line3, $line4); 
    
 #  print STDERR "test string:\n$string\n";  
   $hash{$IDinSAM} = $string; 
  } 
  else { 
   warn "line does not begin as a 
read!\n$line\n"; 
  } 
 } 
 close (FILE); 
 return \%hash; 
} 
 



Suplemento 3. Análisis taxonómico de la microbiota 
 
Se efectuó una clasificación taxonómica a través del programa Kraken2 (Wood, 2014). A partir del reporte del programa Kraken2, se 
obtuvieron las abundancias usando la herramienta Bracken (Lu, 2017). Se lograron clasificar entre el 55% y 87.1 % de las lecturas, la 
mayoría identificadas como parte del dominio Bacteria.  

 
Gráfica 5. Distribución de lecturas clasificadas 

 
La riqueza (S) osciló entre 200 y 600 géneros y, entre 300 y 1300 especies a través de las 48 muestras. Por otro lado, el índice de la 
diversidad de Shannon (H) se mantuvo en un intervalo de 3 a 5 y el índice de equidad de Pielou (J) a nivel de especies se mantuvo entre 
0.5 y 1. 

 

 
 
A través de la gráfica de abundancias relativas en el nivel de phylum, se corroboró la dominancia de Firmicutes y Bacteroidetes en las 
muestras. El radio Firmicutes/Bacteroidetes, y los índices de diversidad de Shannon y Simpson inverso tuvieron valores más altos en el 
grupo de sobrepeso y obesidad sin embargo, la diferencia no fue significativa.  

 
Grafica 6. Abundancia relativa a nivel phylum en cada una de las 48 muestras 
 

 
 
Con estas anotaciones se generaron visualizaciones Sankey (Pavian R package v1.0.0) para cada una de las 48 librerías 
secuenciadas. Se identificaron 122 géneros con abundancia relativa mayor a 0.05%, entre los que se incluyen Actinomyces, 
Amycolatopsis, Ralstonia, Ornithobacterium, Rothia, Duncaniella, Acholeplasma, Stenotrophomonas, Nocardia y Virgibacillus. 
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Suplemento 4. Código 
 
# Diversity analysis metaphlan3 (through HUMAnN3) and virulence 
factors (through abricate-VFDB) 
# HEX colors NW "#D3C331", OWOB "#0AA0A0" 
 
library(phyloseq) 
library(vegan) 
library(ggplot2) 
library(reshape2) 
library(ggpubr) 
library(tidyverse) 
library(scales) 
 
# Import feature data 
feature <- read_csv("~/FeatureDataframe.csv") 
# Import metadata 
meta <- read_csv("~/metadata.csv") 
 
# order data 
row.names(feature) <- feature$SampleID 
row.names(meta) <- meta$SampleID 
feature = feature[order(row.names(feature)),] 
meta = meta[order(row.names(meta)),] 
 
# remove columns with all 0 
feature <- feature[, !apply(feature == 0, 2, all)] 
 
# Proportions (change columns) 
featureProp <- 
sweep(feature[,2:ncol(feature)],1,rowSums(feature[,2:ncol(feature)]
),"/") 
 
# remove rare taxa (>0.001%) 
## apply max function to columns and return those greater than 
0.0001  
feature.abund=featureProp[,which(apply(featureProp,2,max)>0.000
1)] 
 
# Graph taxa into barplots 
featureRelAb <- cbind(feature[,"SampleID",drop=F], featureProp) 
featureRelAb_melt <- melt(featureRelAb, id.vars = "SampleID") 
# plot Phylum stacked relative abundance 
ggplot(featureRelAb_melt, aes(x = SampleID, y = value, fill = 
variable)) +  
  geom_bar(position = "fill", stat = "identity") + 
scale_fill_brewer(palette = "Paired") + 
  scale_y_continuous(labels = percent_format(), expand = c(0,0)) + 
  theme(axis.text.x = element_text(angle = 90)) + labs(y = "Relative 
Abundance") + 
  theme(axis.title.x = element_blank(), axis.title.y = element_text(size 
= 19), axis.text.x = element_text(size = 12))   
 
# Set seed 
set.seed(8765) 
 
# Alpha diversity 
Phlan.physeq = 
otu_table(as.matrix(feature.abund[,1:ncol(feature.abund)]), 
taxa_are_rows = FALSE) 
meta.physeq = sample_data(meta) 
 
physeq.alpha = phyloseq(Phlan.physeq, meta.physeq) 

sample_data(physeq.alpha)$shannon.physeq_feature <- 
estimate_richness(physeq.alpha, measures = "Shannon") 
plot_richness(physeq.alpha, "percentil", measures = "Shannon") 
plot_richness(physeq.alpha, "percentil", measures = "Simpson") 
 
meta$shannon.vegan_feature <- 
diversity(feature.abund[,1:ncol(feature.abund)], index = "shannon") 
meta$simpson.vegan_feature <- 
diversity(feature.abund[,1:ncol(feature.abund)], index = "simpson") 
meta$invsimpson.vegan_feature <- 
diversity(feature.abund[,1:ncol(feature.abund)], index = 
"invsimpson") 
 
hist(meta$shannon.vegan_feature, main="Shannon diversity", 
xlab="", breaks=10) 
hist(meta$simpson.vegan_feature, main="Simpson diversity", 
xlab="", breaks=10) 
hist(meta$invsimpson.vegan_feature, main="InvSimpson diversity", 
xlab="", breaks=10) 
 
# Normalcy test  
shapiro.test(meta$shannon.vegan_feature) 
shapiro.test(meta$simpson.vegan_feature) 
shapiro.test(meta$invsimpson.vegan_feature) 
 
pairwise.wilcox.test(meta$shannon.vegan_feature, meta$percentil, 
p.adjust.method = "fdr") #species and genera 
pairwise.wilcox.test(meta$simpson.vegan_feature, meta$percentil, 
p.adjust.method = "fdr") #species and genera 
pairwise.t.test(meta$invsimpson.vegan_feature, meta$percentil) 
#species 
pairwise.wilcox.test(meta$invsimpson.vegan_feature, 
meta$percentil, p.adjust.method = "fdr") #genera 
 
 
### PLOTS alpha  
meta %>% 
  filter(percentil %in% c("NW", "OWOB")) %>% 
  ggplot(aes(x = percentil, y = shannon.vegan_feature, fill = 
factor(percentil))) + 
  geom_boxplot() + 
  scale_fill_manual(values = c("#F8766D", "#01BFC4")) + 
  theme(panel.background = element_blank(), panel.border = 
element_blank(), panel.grid.major = element_blank(), 
panel.grid.minor = element_blank(), axis.line = element_line(colour 
= "black")) + 
  stat_compare_means(method = "wilcox.test", aes(label = 
..p.signif..), na.rm = TRUE) + 
  labs(y = "shannon alpha diversity") + 
  theme(legend.position = "none", axis.title.x = element_blank(), 
axis.title.y = element_text(size = 19), axis.text.x = element_text(size 
= 22))  
meta %>% 
  filter(percentil %in% c("NW", "OWOB")) %>% 
  ggplot(aes(x = percentil, y = invsimpson.vegan_feature, fill = 
factor(percentil))) + 
  geom_boxplot() + 
  scale_fill_manual(values = c("#F8766D", "#01BFC4")) + 
  theme(panel.background = element_blank(), panel.border = 
element_blank(), panel.grid.major = element_blank(), 
panel.grid.minor = element_blank(), axis.line = element_line(colour 
= "black")) + 



  stat_compare_means(method = "wilcox.test", aes(label = 
..p.signif..), na.rm = TRUE) + 
  labs(y = "simpson inversed alpha diversity") + 
  theme(legend.position = "none", axis.title.x = element_blank(), 
axis.title.y = element_text(size = 19), axis.text.x = element_text(size 
= 22))  
 
################## 
##################### 
######################### 
############################ 
################################# 
#################################### 
######################################## 
############################################## 
## BETA diversity 
 
#### Bray-Curtis: stress values <0.2 
BC.nmds = metaMDS(feature.abund[,1:ncol(feature.abund)], 
distance="bray", k=2, trymax=10000)#### PERMANOVA  
BC.dist = vegdist(feature.abund[,1:ncol(feature.abund)], distance = 
"bray") 
adonis(BC.dist ~ meta$percentil, data = meta, permutations = 
10000) 
# Plot nMDS 
plot(BC.nmds, type="n", main="Bray-Curtis") 
ordiellipse(BC.nmds, groups=meta$percentil, display="sites", 
kind="se", label=FALSE, col="blue", draw="polygon", alpha=200, 
show.groups = c("NW"), border=FALSE) 
ordiellipse(BC.nmds, groups=meta$percentil, display="sites", 
kind="se", label=FALSE, col="red", draw="polygon", alpha=200, 
show.groups = c("OWOB"), border=FALSE) 
 
 
##### Jaccard: stress values <0.2 
J.nmds = metaMDS(feature.abund[,1:ncol(feature.abund)], 
distance="jaccard", k=2, trymax=10000) 
##### PERMANOVA  
J.dist = vegdist(feature.abund[,1:107], distance="jaccard") 
adonis(J.dist ~ meta$percentil, data = meta, permutations = 10000) 
# Plot nMDS 
plot(J.nmds, type="n", main="Jaccard") 
ordiellipse(J.nmds, groups=meta$percentil, display="sites", 
kind="se", label=FALSE, col="blue", draw="polygon", alpha=200, 
show.groups = c("NW"), border=FALSE) 
ordiellipse(J.nmds, groups=meta$percentil, display="sites", 
kind="se", label=FALSE, col="red", draw="polygon", alpha=200, 
show.groups = c("OWOB"), border=FALSE) 
 
 
##### Weighted UniFrac: stress values <0.2 
wUF.dist <- read_csv("~/unifrac_metaphlanbugs.csv") 
# take out column ID and add row.names 
wUF.distM <- wUF.dist[,-1] 
row.names(wUF.distM) <- wUF.dist$SampleID 
##### PERMANOVA  
adonis(wUF.distM ~ meta$percentil, permutations = 1000) 
# Plot nMDS 
wUF.nmds = metaMDS(wUF.distM, k=2, trymax=10000) 
plot(wUF.nmds, type="n", main="Weighted UniFrac") 
ordiellipse(wUF.nmds, groups=meta$percentil, display="sites", 
kind="se", label=FALSE, col="pink", draw="polygon", alpha=200, 
show.groups = c("NW"), border=FALSE) 

ordiellipse(wUF.nmds, groups=meta$percentil, display="sites", 
kind="se", label=FALSE, col="cyan", draw="polygon", alpha=200, 
show.groups = c("OWOB"), border=FALSE) 
 
### Beta dispersion 
disp.imc = betadisper(BC.dist, meta$percentil) 
permutest(disp.imc, pairwise=TRUE, permutations = 10000) 
 
 
### SIMPER’s output is a list of OTUs which cumulatively explain 
70%+ of the variation between each comparison. The numbers 
below the OTUs are cumulative, so to get each OTU’s contribution, 
you must subtract the previous OTU’s value. 
simper(feature.abund[,1:ncol(feature.abund)], meta$percentil, 
permutations=999) 
########################################################
################# 
############## SIMPER's output pairwise comparison per NW vs. 
OWOB 
pairwise.wilcox.test(feature[,2:ncol(feature)]$"", meta$percentil, 
p.adjust.method="fdr") #add taxa 
boxplot(feature[,2:ncol(feature)]$"" ~ meta$percentil, ylab= 
"Relative abundance", main="Taxa", xlab= "", col =  c("#F8766D", 
"#01BFC4")) #add taxa 
meta$Eubacterium <- 
feature$`k__Bacteria|p__Firmicutes|c__Clostridia|o__Clostridiales|
f__Eubacteriaceae|g__Eubacterium` 
 
 
### Vectors ##############   
# Bray-Curtis beta diversity 
fit.BC = envfit(BC.nmds, meta) 
fit.BC 
# weighted UniFrac beta diversity 
fit.wUF = envfit(wUF.nmds, meta) 
fit.wUF 
 
### END 
 
 
 
Suplemento 5. Código 
 
rm(list=ls()) 
 
library(gplots) 
library(RColorBrewer) 
library(edgeR) 
library(limma) 
library(openxlsx) 
 
### read metadata 
metadata <- read.csv("~/metadata.csv", header = T) 
 
### read counts table (Pathway database, Virulence factor database) 
countdata <- read.csv("~/countdata.csv", header = T, row.names = 
"Product") #row.names = dataset rownames 
 
 
## Create DGList object 
x <- DGEList(counts=countdata) 
 
 
##--------------------------------------------------- 
## Building the experimental design information  ---- 



##--------------------------------------------------- 
# (metadata[,10]) <- grouping variable 
group <- as.factor(as.character(metadata[,10])) 
x <- DGEList(counts=countdata, group = group) 
x$samples 
 
x$samples$group <- group 
id <- metadata[,2] 
x$samples$id <- id 
 
### Some boxplot 
nomcol <- x$samples$id 
par(mar=c(10,2,1,1)) 
boxplot(cpm(x, log=T), main="cpms in log scale (not normalized)", 
names= nomcol, las=2, colours = x$samples$group) 
 
 
###----------------------------------- 
### Normalization 
### ---------------------------------- 
 
x <- edgeR::calcNormFactors(x, method = "TMM") 
boxplot(cpm(x, log = T), main="cpms in log scale (TMM 
normalization)", names= nomcol, las=2) 
 
#### PCA's analysis 
 
col.group <- group 
levels(col.group) <-  brewer.pal(nlevels(col.group), "PuRd") 
col.group <- as.character(col.group) 
 
lcpm <- cpm(x, log = TRUE)  
par(mar=c(2,2,2,2)) 
 
prcTMM <- prcomp(lcpm) 
 
### graphics 
 
### TMM normalization 
plot(prcTMM$rotation[,1], prcTMM$rotation[,2], col=col.group, 
main = "PCA (TMM normalization)") 
text(prcTMM$rotation[,1],prcTMM$rotation[,2], col= col.group, 
labels = nomcol) 
 
### PCA NW 
prcNW <- prcomp(lcpm[,metadata$percentil_merged=="NW"]) 
plot(prcNW$rotation[,1], prcNW$rotation[,2], col=col.group, 
main="PCA NW community") 
text(prcNW$rotation[,1],prcNW$rotation[,2], col= col.group, labels = 
nomcol[c(metadata$percentil_merged =="NW")]) 
 
### PCA OWOB 
prcOB <- prcomp(lcpm[,metadata$percentil_merged=="OB"]) 
plot(prcOB$rotation[,1], prcOB$rotation[,2], col=col.group, 
main="PCA OW-OB community") 
text(prcOB$rotation[,1],prcOB$rotation[,2], col= col.group, labels = 
nomcol[c(metadata$percentil_merged =="OB")]) 
 
 
###------------------- 
### building the design 
###-------------------- 
 
design <- model.matrix(~0+group, data=x$samples) 
colnames(design) <- levels(x$samples$group) 

 
###---------------------------------------- 
### estimating dispersions 
###---------------------------------------- 
 
x <- estimateDisp(x, design) 
 
x <- estimateGLMTagwiseDisp(x, design) 
 
 
###----------------------------------- 
### Testing for DE genes 
###----------------------------------- 
 
Qfit <- glmQLFit(x, design) 
## likelihood ratio test 
fit <- glmFit(x, design) 
lrt <- glmLRT(fit, coef = 2) 
topTags(lrt) 
 
### defining contrast 
 
matrix.contr <- makeContrasts(NW.vs.OB = NW-OB, 
                              OB.vs.NW = OB-NW, 
                              levels = design) 
 
### comparisons 
 
qlf.NWvsOB <- glmQLFTest(Qfit, contrast = 
matrix.contr[,"NW.vs.OB"]) 
qlf.OBvsNW <- glmQLFTest(Qfit, contrast = 
matrix.contr[,"OB.vs.NW"]) 
lf.NWvsOB <- glmLRT(fit, contrast = matrix.contr[, "NW.vs.OB"]) 
lf.OBvsNW <- glmLRT(fit, contrast = matrix.contr[,"OB.vs.NW"]) 
 
 
### MD Plots 
plotMD(qlf.NWvsOB, main = "NW vs OW-OB") 
abline(h=c(-1, 1), col="blue") 
plotMD(qlf.OBvsNW, main = "OW-OB vs NW") 
abline(h=c(-1, 1), col="blue") 
plotMD(lf.NWvsOB, main = "NW vs OW-OB") 
abline(h=c(-1, 1), col="blue") 
plotMD(lf.OBvsNW, main = "OW-OB vs NW") 
abline(h=c(-1, 1), col="blue") 
 
### DE genes summary 
summary(decideTests(qlf.NWvsOB)) 
summary(decideTests(qlf.OBvsNW)) 
summary(decideTests(lf.NWvsOB)) 
summary(decideTests(lf.OBvsNW)) 
 
### Write tables 
 
## Contrast  
qlf.NWvsOB <- topTags(qlf.NWvsOB, n = Inf) 
qlf.OBvsNW <- topTags(qlf.OBvsNW, n = Inf) 
lf.NWvsOB <- topTags(lf.NWvsOB, n = Inf) 
lf.OBvsNW <- topTags(lf.OBvsNW, n = Inf) 
 
#write.csv(qlf.NWvsOB, "~/qlf.NWvsOB.csv") 
#write.csv(qlf.OBvsNW, "~/qlf.OBvsNW.csv") 
#write.csv(lf.NWvsOB, "~/lf.NWvsOB.csv") 
#write.csv(lf.OBvsNW, "~/lf.OBvsNW.csv") 
 



 
Suplemento 6. Código 
 
# taxonomy analysis metaphlan3 (through HUMAnN3) 
# HEX colors NW "#D3C331", OWOB "#0AA0A0" 
## https://htmlcolorcodes.com/es/ 
 
###  
 
library(tidyverse) 
library(gplots) 
library(vegan) 
library(phyloseq) 
library(metagenomeSeq) 
library(Maaslin2) 
 
 
##### 
setwd("~/WorkingDirectory/") # Change the current working 
directory  
 
################## 
 
# import METAdata  
input_metadata = read.table(file = "~/metadata.tsv", header = TRUE, 
sep = "\t", row.names = 1, stringsAsFactors = FALSE) 
 
# import Taxa, species 
input_Speciesdata = read.table(file = "~/MetaPhlan3_species.tsv", 
header = TRUE, sep = "\t", row.names = 1, stringsAsFactors = FALSE) 
 
############## 
# order data 
input_metadata = 
input_metadata[order(row.names(input_metadata)),] 
input_Speciesdata = 
input_Speciesdata[order(row.names(input_Speciesdata)),] 
 
# Set seed 
set.seed(8765) 
 
################## 
##################### 
######################### 
############################ 
################################# 
#################################### 
######################################## 
############################################## 
## Taxa BETA diversity 
#### PERMANOVA ANOSIM 
#  Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
# 
BC.dist = vegdist(input_Speciesdata[,1:247], distance = "bray") 
adonis(BC.dist ~ 
sexo+age+ahfob_sobrep_padres+tiemtotaflib+zBMIfa, data = 
input_metadata, permutations = 10000) 
#                     Df SumsOfSqs MeanSqs F.Model  R2    Pr(>F)   
#sexo                 1    0.4605 0.46050 1.82499 0.04000 0.0318 * 
#age                  1    0.4802 0.48021 1.90307 0.04171 0.0220 * 
 
 
################### 
############################ 

################################### Maaslin2 
####################################### 
############################### 
##### Fixed effects 
# Anthropometric metadata > "ind_cint_cadera", "zBMIfa", 
"percentil" 
# Serum metadata > "glucmgdl", "trigmgdl", "coltotalmgdl" 
# Total Energy metadata > "energ_total" 
# Macronutrients % metadata > "pct_en_ch", "pct_en_lip", 
"pct_en_prot", "pct_azucar", "pct_fibra", "pct_agsat", 
"pct_agmono", "pct_agpoli", "pct_agtrans" 
# Pattern 1 and Pattern 2 metadata > "Pattern1", "Pattern2" 
 
### TAXA -adjust by age and sex for all- 
# CPLM (Running selected normalization method: TSS / Min samples 
required with min abundance for a feature not to be filtered: 
4.500000 (Total samples in data: 45 -10%) / Applying z-score to 
standardize continuous metadata / transform method: LOG / 
selected analysis method: CPLM) 
fit_data = Maaslin2( 
  input_data = input_Speciesdata,  
  input_metadata = input_metadata,  
  output = "MaAsLin2_TaxaAssociations",  
  fixed_effects = c("age", "sexo"), # add metadata fixed effects 
  analysis_method = "CPLM") 
 
# Preprocess MaAsLin2 output to make heatmaps  
####################################### 
############################### 
# adjust p-values for multiple comparisons for individual MaAsLin2 
association analisis: Taxa vs. Glu, TG, and CT -all adjusted by age & 
sex-   
##### 
######## Serum 
SerumGlu <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
SerumTG <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
SerumCT <- read.table(file = "~/all_results.tsv", header = TRUE, sep = 
"\t", stringsAsFactors = FALSE) 
SepSerum <- rbind(SerumGlu, SerumTG, SerumCT) 
 
FDR <-p.adjust(SepSerum$pval, method = "fdr", n = 
length(SepSerum$pval)) 
SepSerum$FDR <- FDR 
#write_csv(SepSerum, "SepSerum-FDR.csv") 
####### 
# Join dataframes (AssociatonTaxa-Dataframe.csv) form separated 
association analysis and add column X=(−log(qval)*sign(coeff)) to 
use it further for heatmaps comparison  
###################################### 
#### HEATMAPs 
library(ggplot2) 
library(dplyr) # easier data wrangling  
library(lubridate) # for easy date manipulation 
library(ggExtra) # because remembering ggplot theme options is 
beyond me 
library(tidyr)  
library(reshape2) 
 
# input data frames and select columns 
# X = −log(qval)*sign(coeff) 
TaxaAssociationDataframe <- read.csv("~/AssociatonTaxa-
Dataframe.csv") 
 



TaxaAssociationDataframe <- TaxaAssociationDataframe %>% 
  select(feature.Taxa, Effect, X) 
 
# reshape the data frame 
# variable = −log(qval)*sign(coeff) 
 
TaxaAssociationMatrix <- melt(TaxaAssociationDataframe) 
TaxaAssociationMatrix <- dcast(TaxaAssociationMatrix, feature.Taxa 
~ Effect + variable) 
TaxaAssociationMatrix[is.na(TaxaAssociationMatrix)] <- 0 
rownames(TaxaAssociationMatrix) <- 
TaxaAssociationMatrix$feature.Taxa 
TaxaAssociationMatrix$feature.Taxa <- NULL 
 
############ HEATMAP ggplot 
# https://www.r-graph-gallery.com/283-the-hourly-heatmap.html 
 
ggplot(TaxaAssociationDataframe,aes(Effect,feature.Taxa,fill=X)) + 
  geom_tile(color= "white",size=0.1) +  
  scale_fill_gradient2(low = ("#03B089"), 
                       mid = "white", 
                       high = ("#C7048C"), 
                       midpoint = 0) + 
  theme(panel.background = element_rect(fill = "#F9F8F8"), 
    panel.grid.major = element_line(size = 1, linetype = 'solid', 
                                    colour = "#F1F1F1")) 
 
# convert back to a matrix to use Heatmap 
TaxaAssociationMatrixHeatmap <- as.matrix(TaxaAssociationMatrix) 
 
###### HEATMAP 
library(ComplexHeatmap) 
library(RColorBrewer) 
 
GnWhPk <- colorpanel(250, "#03B089", "white", "#C7048C") 
 
# variable = −log(qval)*sign(coeff) 
heatmap(TaxaAssociationMatrixHeatmap, Colv = NA, scale = 'none', 
col = GnWhPk) 
 
 
############################################# 
###################################################### 
############################################ 
# Diet (macronutrients %) 
############################################# 
# Preprocess MaAsLin2 output to make heatmaps 
####################################### 
############################### 
# adjust p-values for multiple comparisons for individual MaAsLin2 
association analisis: Taxa vs. each macronutrient % -all adjusted by 
age & sex-  
##### 
##### 
######## Diet % 
DietChPct <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
DietFibPct <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
DietLipPct <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
DietMFPct <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
DietPFPct <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 

DietProtPct <- read.table(file = "~/all_results.tsv", header = TRUE, 
sep = "\t", stringsAsFactors = FALSE) 
DietSFPct <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
DietSugPct <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
DietTFPct <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
 
DietPct <- rbind(DietChPct, DietFibPct, DietLipPct, DietMFPct, 
DietPFPct, DietProtPct, DietSFPct, DietSugPct, DietTFPct) 
 
FDR <-p.adjust(DietPct$pval, method = "fdr", n = 
length(DietPct$pval)) 
DietPct$FDR <- FDR 
#write_csv(DietPct, "DietPct-FDR.csv") 
########## 
# Join dataframes (AssociatonTaxaDiet-Dataframe.csv) form 
separated association analysis and add column 
X=(−log(qval)*sign(coeff)) to use it further for heatmaps comparison  
###################################### 
#### HEATMAPs for Diet 
 
# input data frames and select columns 
# X = −log(qval)*sign(coeff) 
DietDataframe <- read.csv("AssociatonTaxaDiet-Dataframe.csv") 
 
DietDataframe <- DietDataframe %>% 
  select(feature.Taxa, Effect, X) 
 
# reshape the data frame 
# variable = −log(qval)*sign(coeff) 
DietMatrix <- melt(DietDataframe) 
DietMatrix <- dcast(DietMatrix, feature.Taxa ~ Effect + variable) 
DietMatrix[is.na(DietMatrix)] <- 0 
rownames(DietMatrix) <- DietMatrix$feature.Taxa 
DietMatrix$feature.Taxa <- NULL 
 
############ HEATMAP ggplot 
# https://www.r-graph-gallery.com/283-the-hourly-heatmap.html 
 
ggplot(DietDataframe,aes(Effect,feature.Taxa,fill=X)) + 
  geom_tile(color= "white",size=0.1) +  
  scale_fill_gradient2(low = ("#03B089"), 
                       mid = "white", 
                       high = ("#C7048C"), 
                       midpoint = 0) + 
  theme(panel.background = element_rect(fill = "#F9F8F8"), 
        panel.grid.major = element_line(size = 1, linetype = 'solid', 
                                        colour = "#F1F1F1")) 
 
# convert back to a matrix to use Heatmap 
DietMatrixHeatmap <- as.matrix(DietMatrix) 
 
###### HEATMAP 
library(ComplexHeatmap) 
library(RColorBrewer) 
 
GnWhPk <- colorpanel(250, "#03B089", "white", "#C7048C") 
# variable = −log(qval)*sign(coeff) 
heatmap(DietMatrixHeatmap, Colv = NA, scale = 'none', col = 
GnWhPk) 
 
### END 
 



Suplemento 7. Código 
 
# taxonomy analysis metaphlan3 (through HUMAnN3) 
# HEX colors NW "#D3C331", OWOB "#0AA0A0" 
## https://htmlcolorcodes.com/es/ 
 
###  
 
library(tidyverse) 
library(gplots) 
library(vegan) 
library(phyloseq) 
library(metagenomeSeq) 
library(Maaslin2) 
 
 
##### 
setwd("~/WorkingDirectory/") # Change the current working 
directory  
 
################## 
 
# import METAdata  
input_metadata = read.table(file = "~/metadata.tsv", header = TRUE, 
sep = "\t", row.names = 1, stringsAsFactors = FALSE) 
 
# import PathwayAbundance (PathwayAbundance.tsv or 
genefamilies-Level4EC-CPM.tsv) 
input_Pathwaydata = read.delim(file = "~/PathwayAbundance.tsv", 
header = TRUE, sep = "\t", row.names = 1, stringsAsFactors = FALSE) 
# Unstratify pathways if needed: 
#This can also be done with with the HUMAnN 3 untiliy 
`humann_split_stratified_table` 
#unstrat_pathways <-function(dat_path){ 
#  temp = dat_path[!grepl("\\|",rownames(dat_path)),] 
#  return(temp) 
#} 
# 
############## 
# order data 
input_metadata = 
input_metadata[order(row.names(input_metadata)),] 
input_Pathwaydata = 
input_Pathwaydata[order(row.names(input_Pathwaydata)),] 
 
# Set seed 
set.seed(8765) 
 
################## 
##################### 
######################### 
############################ 
################################# 
#################################### 
######################################## 
############################################## 
############################################ 
## Pathway BETA diversity (PathwayAbundance.tsv) 
#### PERMANOVA ANOSIM 
#  Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
# 
BC.distPath = vegdist(input_Pathwaydata[,1:436], distance = "bray") 
adonis(BC.distPath ~ 
sexo+age+ahfob_sobrep_padres+tiemtotaflib+zBMIfa, data = 
input_metadata, permutations = 10000) 

#                     Df SumsOfSqs MeanSqs F.Model  R2    Pr(>F)   
#tiemtotaflib         1    0.4326 0.43264  5.3047 0.11067 0.008599 ** 
 
## Pathway BETA diversity (genefamilies-Level4EC-CPM.tsv) 
#### PERMANOVA ANOSIM 
#  Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
# 
BC.distPath = vegdist(input_Pathwaydata[,1:2016], distance = 
"bray") 
adonis(BC.distPath ~ 
sexo+age+ahfob_sobrep_padres+tiemtotaflib+zBMIfa, data = 
input_metadata, permutations = 10000) 
#                     Df SumsOfSqs MeanSqs F.Model  R2    Pr(>F)   
#age                  1   0.03516 0.035164 1.78748 0.04030 0.08289 . 
 
################## 
##################### 
######################### 
############################ 
################################# 
#################################### 
######################################## 
############################################## 
###### 
################### 
############################ 
################################### Maaslin2 
##################### 
##### Fixed effects 
# Anthropometric metadata > "ind_cint_cadera", "zBMIfa", 
"percentil" 
# Serum metadata > "glucmgdl", "trigmgdl", "coltotalmgdl" 
# Total Energy metadata > "energ_total" 
# Macronutrients % metadata > "pct_en_ch", "pct_en_lip", 
"pct_en_prot", "pct_azucar", "pct_fibra", "pct_agsat", 
"pct_agmono", "pct_agpoli", "pct_agtrans" 
# Pattern 1 and Pattern 2 metadata > "Pattern1", "Pattern2" 
 
### Pathways PathwayAbundance.tsv -adjust all by tiemtotaflib-  
### Pathways genefamilies-Level4EC-CPM.tsv -adjust all by age-  
## CPLM or LM (normalization TSS/Min samples required with min 
abundance for a feature not to be filtered: 4.500000/z-scores to 
standarize continuous metadata/ transform method LOG, analysis 
method LM) 
fit_func = Maaslin2( 
  input_data = input_Pathwaydata,  
  input_metadata = input_metadata,  
  output = "MaAsLin2_PathwayAssociations",  
  fixed_effects = c("tiemtotaflib"), # add metadata fixed effects 
  min_abundance = 0.0001, 
  min_prevalence = 0.1) 
 
### END 
 
Suplemento 8. Código 
 
# taxonomy analysis metaphlan3 (through HUMAnN3) 
# HEX colors NW "#D3C331", OWOB "#0AA0A0" 
## https://htmlcolorcodes.com/es/ 
 
###  
 
library(tidyverse) 
library(gplots) 



library(vegan) 
library(phyloseq) 
library(metagenomeSeq) 
library(Maaslin2) 
 
 
##### 
setwd("~/WorkingDirectory/") # Change the current working 
directory  
 
################## 
 
# import METAdata  
input_metadata = read.table(file = "~/metadata.tsv", header = TRUE, 
sep = "\t", row.names = 1, stringsAsFactors = FALSE) 
 
# import virulence factor database 
input_Virulencedata <- read.delim(file = "~/virulencefactors.tsv", 
header = TRUE, sep = "\t", row.names = 1, stringsAsFactors = FALSE) 
 
############## 
# order data 
input_metadata = 
input_metadata[order(row.names(input_metadata)),] 
input_Virulencedata = 
input_Virulencedata[order(row.names(input_Virulencedata)),] 
 
# Set seed 
set.seed(8765) 
 
################## 
##################### 
######################### 
############################ 
################################# 
#################################### 
######################################## 
############################################## 
## Virulence BETA diversity (counts 0s) 
#### PERMANOVA ana ANOSIM 
#  Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
# 
BC.distPath = vegdist(input_Virulencedata[,1:53], distance = "bray") 
adonis(BC.distPath ~ 
sexo+age+ahfob_sobrep_padres+tiemtotaflib+zBMIfa, data = 
input_metadata, permutations = 10000) 
#VF VFID clustered   Df SumsOfSqs MeanSqs F.Model  R2    Pr(>F)   
#      NONE 
 
################## 
##################### 
######################### 
############################ 
################################# 
#################################### 
######################################## 
############################################## 
###### 
################### 
############################ 
################################### Maaslin2 
##### Fixed effects 
# Anthropometric metadata > "ind_cint_cadera", "zBMIfa", 
"percentil" 
# Serum metadata > "glucmgdl", "trigmgdl", "coltotalmgdl" 

# Total Energy metadata > "energ_total" 
# Macronutrients % metadata > "pct_en_ch", "pct_en_lip", 
"pct_en_prot", "pct_azucar", "pct_fibra", "pct_agsat", 
"pct_agmono", "pct_agpoli", "pct_agtrans" 
# Pattern 1 and Pattern 2 metadata > "Pattern1", "Pattern2" 
 
## CPLM or LM (normalization TSS/Min samples required with min 
abundance for a feature not to be filtered: 4.500000/z-scores to 
standarize continuous metadata/ transform method LOG, analysis 
method LM) 
fit_func = Maaslin2( 
  input_data = input_Virulencedata,  
  input_metadata = input_metadata,  
  output = "MaAsLin2_VirulenceFactorsAssociations",  
  fixed_effects = c(""),  # add metadata fixed effects 
  analysis_method = "CPLM", 
  min_abundance = 0.0000001, 
  min_prevalence = 0.00001) 
#   
############################################# 
###################################################### 
# Preprocess MaAsLin2 output to make heatmaps 
####################################### 
############################################ 
# adjust p-values for multiple comparisons for individual MaAsLin2 
association analisis: Taxa vs. each macronutrient %   
########### Macronutrients  
pct_agtrans <- read.table(file = "~/all_results.tsv", header = TRUE, 
sep = "\t", stringsAsFactors = FALSE) 
pct_agpoli <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
pct_agmono <- read.table(file = "~/all_results.tsv", header = TRUE, 
sep = "\t", stringsAsFactors = FALSE) 
pct_agsat <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
pct_fibra <- read.table(file = "~/all_results.tsv", header = TRUE, sep = 
"\t", stringsAsFactors = FALSE) 
pct_en_lip <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
pct_en_ch <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
pct_azucar <- read.table(file = "~/all_results.tsv", header = TRUE, sep 
= "\t", stringsAsFactors = FALSE) 
 
VFIDMacronuts <- rbind(pct_agtrans, pct_agpoli, pct_agmono, 
pct_agsat, pct_fibra, pct_en_lip, pct_en_ch, pct_azucar) 
FDR <-p.adjust(VFIDMacronuts$pval, method = "fdr", n = 
length(VFIDMacronuts$pval)) 
VFIDMacronuts$FDR <- FDR 
#write_csv(VFIDMacronuts, "~/VFIDMacronuts-FDR.csv") 
 
# Join dataframes (AssociatonVirulenceFactors-Dataframe.csv) form 
separated association analysis and add column 
X=(−log(qval)*sign(coeff)) to use it further for heatmaps comparison  
 
###################################### 
#### HEATMAPs for VF 
library(ggplot2) 
library(dplyr) # easier data wrangling  
library(lubridate) # for easy date manipulation 
library(ggExtra) # because remembering ggplot theme options is 
beyond me 
library(tidyr)  
library(reshape2) 
 



#########Virulence Factors 
#### input data frames and select columns 
#### X = −log(qval)*sign(coeff) 
 
VFIDCDataframe <- read.csv("AssociatonVirulenceFactors-
Dataframe.csv") 
VFIDCDataframe <- VFIDCDataframe %>% 
  select(feature.Taxa, Effect, X) 
 
VFIDCDataframe$Effect <- factor(VFIDCDataframe$Effect, levels = 
c("zBMIfa", "ind_cint_cadera", "OWOB",  "glucmgdl", "trigmgdl", 
"coltotalmgdl",  "energ_total", "Pattern1", "Pattern2", "pct_en_ch", 
"pct_azucar", "pct_en_lip", "pct_agsat", "pct_agtrans", 
"pct_agmono")) 
VFIDCDataframe$feature.Taxa <- 
factor(VFIDCDataframe$feature.Taxa, levels = c("CNF-1 (VF0240) ", 
"CT (VF0128) ", "EAST1 (VF0216) ", "Heat-stable toxin (ST) (VF0211) 
", "iota-toxin (VF0381) ", "HSI-I (VF0334) ", "Map (VF0195) ", "Tsh 
(VF0233) ", "Tir (VF0193) ", "Paa (VF0194) ", "S fimbriae (VF0222) ", 
"F1C fimbriae (VF0224) ", "TcpC (VF0413) ", "IroN (VF0230) ")) 
 
############ HEATMAP ggplot 
# https://www.r-graph-gallery.com/283-the-hourly-heatmap.html 
ggplot(VFIDCDataframe,aes(Effect,feature.Taxa,fill=X)) + 
  geom_tile(color= "white",size=0.1) +  
  scale_fill_gradient2(low = ("#03B089"), 
                       mid = "white", 
                       high = ("#C7048C"), 
                       midpoint = 0) + 
  theme(panel.background = element_rect(fill = "#F9F8F8"), 
        panel.grid.major = element_line(size = 1, linetype = 'solid', 
                                        colour = "#F1F1F1")) 
 
# convert back to a matrix to use Heatmap 
VFIDAssociationM <- melt(VFIDCDataframe) 
VFIDAssociationM <- dcast(VFIDAssociationM, feature.Taxa ~ Effect 
+ variable) 
VFIDAssociationM[is.na(VFIDAssociationM)] <- 0 
rownames(VFIDAssociationM) <- VFIDAssociationM$feature.Taxa 
VFIDAssociationM$feature.Taxa <- NULL 
VFIDssociationHP <- as.matrix(VFIDAssociationM) 
 
###### HEATMAP 
library(ComplexHeatmap) 
library(RColorBrewer) 
 
GnWhPk <- colorpanel(250, "#03B089", "white", "#C7048C") 
 
# variable = −log(qval)*sign(coeff) 
#heatmap(AnthropMatrixHP, Colv = NA, col = coul) 
heatmap(VFIDssociationHP, Colv = NA, scale = 'none', col = GnWhPk) 
 
### END 



Suplemento 9. Tabla con porcentajes de contribución 
SampleID G1 G2 G3 G4 G5 G6 G7 G8 G9 G10 G11 G12 G13 G14 G15 G16 G17 G18 G19 G20 G21 G22 G23 G24 G25 G26 G27
S117 20.6961 4.265283 0.5664819 11.7883513 6.2505374 1.50676892 0.0841577 3.79157684 0.3990326 1.47789834 0.8796451 0.312765 1.330108536 0.61315598 0.112045316 1.627750383 0.443369523 0.48475066 0.979537274 0.462616571 0.660036274 4.730649612 1.072335569 1.247621183 0.1959075 25.7728078 8.2487349
S134 3.3282 0.697316 0.1828766 11.824776 6.4458538 0.94282211 0.0393421 3.54497687 0.4765526 1.38177747 0.822434 0.173526 1.243599747 0.27764087 0.607660733 0.772188672 0.102829947 0.021080139 0.512864385 0.017995242 3.113819509 4.487241984 0.39493128 0.51254303 0.1381778 23.2318611 34.705109
S179 20.3574 2.848753 0.3715765 7.02330485 0.8859449 0.23043502 0.0100758 1.02973728 0 1.23858821 0.7372077 0 1.114729413 0.17397843 0.279402452 5.160016102 0.681223533 0.406256936 1.486305866 0.334418835 0.996746666 0.173978429 0.876805259 3.614373101 0 8.49038895 41.478303
S201 5.49872 2.383786 0.7167285 16.6127245 9.187291 1.66918101 0.0649993 1.67994077 0.0180509 0 0.4423967 0.29731 2.054621694 2.0535599 0.408800681 1.643697325 0.777783163 0.748795452 2.955045013 1.330991403 2.028076195 1.754126586 1.544948111 6.383130543 0.2389095 5.65179156 31.854599
S329 17.7818 2.920524 0.5044326 6.41064822 2.1226685 0.91188851 0.2220868 2.55431152 0.3965888 1.26979293 0.2460681 0.351408 1.142813657 0.52681643 1.147833728 2.216527006 0.380937895 0.416492083 1.914729618 0.111623656 0.881295363 0.860506173 0.61835962 3.472440694 0.1269793 7.96710412 42.523298
S339 20.9783 3.412012 0.5689332 6.62158658 1.8495692 0.12074865 0.2594612 2.78582085 0.0117299 0.2414973 0.2874784 0.90734 1.335135098 0.55337382 0.378115765 0.815570885 1.240261126 0.158422229 2.261104717 0.067619245 1.421384134 2.902797572 0.584423467 9.123422471 0.1724981 3.68183556 37.259583
S402 22.1671 2.374415 1.104379 19.1982827 7.4575033 2.07770504 0 2.40450305 0.0257688 3.68126336 0.9421679 0.206151 1.424648947 0.41966404 0.013252548 0.565442057 0 0.519205387 4.546360246 1.071247633 2.978142112 0.244435882 0.206150744 2.315514672 0.1582943 1.81082811 22.08758
S573 15.5264 3.571161 0.1353689 4.1028344 3.6685811 0.64074615 0 0.24125746 0.1534181 2.77183948 0.2685719 0.76709 0.812213454 2.51657245 0.635589227 1.565767013 1.079728201 0.148003336 3.547954534 0.897947066 6.156320054 9.562201576 0.934045444 2.310295787 0 22.5153347 15.470732
S578 20.9491 1.452969 0.1414213 8.30724219 7.2237768 3.99563065 0.1064835 2.20417802 1.2289565 0.60882487 0.7247451 1.104582 3.365931846 2.4213835 1.558591631 1.49075119 1.1654648 0.199694558 0.866270813 1.335066013 6.340476275 1.734281123 0.59490886 2.893657624 0.121765 11.3733476 16.490457
S847 20.0808 4.10249 0.1991097 10.6191241 2.9264813 2.23749537 0.1015708 2.70944068 0.3032275 3.27701397 1.061653 0.555848 3.733307057 0.46624858 0.014933228 2.160340367 1.157325211 0.585050701 2.430797722 0.506485348 2.58013002 3.465338601 0.817179436 2.518737849 0.174221 21.2602079 9.9554855
S865 26.3868 1.411012 0.184045 16.2291543 2.5811695 1.88427007 0.1072982 1.54241385 0 1.88427007 1.1215176 0.521461 1.695843097 0.12269665 0.530663031 1.162550822 0.184044975 0.201222516 4.951686463 0 6.428253288 0.932494572 0.460112459 0.73617993 0.3461799 2.10252984 26.292141
S884 26.0663 0.978307 0.0909047 16.747688 5.8559309 2.00769432 0.0529974 1.27480079 0.0515126 0.60603106 0.1803548 0.515126 0.545427968 1.36270413 0.775719736 2.711556232 0.385262584 1.12167694 4.171225326 0.581789838 5.430211627 0.863161375 1.757057225 6.572406701 0.0259728 11.0608266 8.2073923
S1531 23.6192 1.46698 0.6874409 2.12175455 1.3108406 0.52717135 0 0.22551219 0 0.54913683 0.3268462 0.356939 0.988446315 0.96648081 0.425581036 0.697403776 0.751140713 0.090058439 2.03180626 1.09827365 1.013706595 5.516471628 1.193980384 24.08749221 0 20.5336044 9.4137741
S1708 41.1812 1.080932 0.3163685 6.96384078 3.7212345 1.53875714 0 1.07361934 0.1627663 0.95744889 0.5698736 0.177812 1.723408045 0.37203727 0.099848241 0.880852982 0.608663908 0.314043235 2.887392298 0 2.116235646 1.986022566 0.659271933 9.559442972 0.0136778 13.9774409 7.0577664
S1914 8.07727 2.16298 0.0201207 9.60930263 2.7896944 1.05432708 0.0410564 0.84985561 0.0633804 1.44198678 0.2794369 0.248156 1.509055968 0.30985949 1.160631669 1.33937099 0.794769485 0.153990775 3.551982459 0.126760698 3.871365788 3.807515939 0.835010977 0.450033999 0.2883974 6.87389532 48.28979
S1922 15.5441 1.458486 1.9747638 7.23687077 3.4356372 3.34548212 0.0225743 2.30707477 0.0348488 0.12906953 0.5377553 0.16779 0.813138041 1.77083389 0.649219707 6.847138371 0.174243852 0.910198306 5.188594961 0 0.603012822 8.895471733 1.241648887 1.787612983 0.6453476 18.790742 15.488343
S1969 16.1922 0.201677 0.3109856 16.0529933 2.9780133 0.66822245 0 7.41614871 0 2.89070072 0.5601775 0.55125 0.847042562 1.65643873 0.477973997 2.550539212 2.016767943 0.948149842 1.750554572 0 0.793799868 6.422733632 1.000316903 8.106062325 0.6857011 24.9215247 0
S1972 19.3898 8.238393 0.3864041 3.97944589 3.7930233 1.11735191 0 0.97395305 0.6045614 3.46153687 2.0603068 0.209302 1.014310835 4.32772623 1.616457185 2.33291485 0.338103586 0.369659938 1.811269293 0.359033827 2.330016881 2.241143903 9.00321589 7.179871303 0.1127012 22.7495377 0
S2146 9.23337 0.077639 0.2620324 5.39939452 3.9931597 1.49843695 0.1188171 1.73471897 0.5633696 0.67934317 1.241917 0.164983 0.611408875 0.0892851 0.478451683 0.645376024 0.625966238 0.222824561 3.033752538 0.782700417 3.961735366 1.370332248 1.612954825 2.200101241 0.0776392 6.91381774 52.406473
S2148 9.97896 3.13624 1.7079871 23.9770264 4.5574205 1.30255456 0.0507226 1.71928364 0.3028522 1.78148365 1.0603391 0.526159 0.522016155 0.43252767 0.758994878 0.852626352 0.693950046 0.584326641 2.601794733 1.263196195 1.049998174 5.83498038 1.07054738 13.85828505 0.0952887 10.3372746 9.9431646
S2213 29.8143 1.70322 0.1633903 7.28824091 8.8977269 1.11402491 0.0606178 1.77002879 0.0168342 0.34658553 1.267196 2.054757 1.916122875 0.31885869 1.642320253 4.415499594 1.203146934 0.698320327 0.292122085 1.386342104 1.445954815 8.196252497 3.881262787 3.539628357 0.5050246 4.17931319 11.882932
S2216 12.8107 0.840641 0.2779514 4.9915076 8.4586687 1.48602417 0.1302319 4.60054076 0.426022 4.20171471 3.1656463 0.781838 2.058308385 1.09776447 1.636009397 1.52431829 0.297843063 0.244231316 1.288171283 0.356347946 1.161800731 1.650901593 3.094908596 1.814715207 0.3776225 9.31385788 31.911757
S2221 37.9924 0.279654 0.0364766 4.88426919 3.2925196 0.68940813 0.1488611 0.95439051 0.4444068 0.85112115 1.5559468 0.601864 2.352742075 0.34044845 0.155633583 2.026884235 0.784247378 0.279167737 1.66576568 0.185422818 1.084814721 1.139286451 0.415833466 0.75385014 0 0.60794368 36.476621
S2269 21.457 3.52415 0.5873108 10.0330194 7.7300493 0.58367614 0.0872521 0.86940903 0.0121154 1.53223894 0.9119887 0.748303 0.448981656 0.47178707 0.998449636 2.17506673 0.114027079 0.502574376 1.961265842 0.281860697 1.004863704 2.378177407 0.172465959 21.20903542 0.0391968 11.6136587 8.5520313
S2270 15.5361 1.120755 1.1453119 7.12803044 2.3224951 0.70641883 0.0631752 0.4050341 0.4386092 2.03824278 1.5356482 0.768856 1.834418465 0.84832181 1.068916421 4.161111458 0.332827001 0.66854365 2.164665439 0.013932291 2.714216991 4.946995783 1.761660983 3.551186529 0.0051601 36.5272828 6.19213
S2289 13.7479 0.690637 0.4794507 6.64975258 8.4822599 0.30479369 0.0199657 4.60896765 0 2.45433121 0.4756151 0.359588 2.208898128 0.26483945 2.209468826 0.407533127 0.062785215 0.805020641 1.366434626 0.062785215 2.209126422 5.184917394 0.561642295 1.533671528 0.0399542 10.5631713 34.246482
S2345 26.006 3.584599 0.0259128 2.91967001 2.8248192 2.4565298 0 1.05372808 0.0146839 0.30231555 0.3598764 0.272084 1.671373152 3.31510605 0.984684931 1.439885799 0.02591276 0.198319002 1.615228801 0 1.580678449 6.206106364 0.887080232 26.89960325 0.1857081 10.7130532 4.4569952
S2429 23.0014 0.30473 0.056892 13.5805489 4.3572963 1.10192618 0 2.35346038 0 1.16994632 1.2793445 0.125157 1.052951705 2.17882098 1.434952741 0.461992752 0.816241616 0.892424146 2.004145258 0.580347787 2.391587976 1.794099102 0.558853445 7.512143268 0.3890752 1.21697268 29.384698
S2452 7.24842 0.484504 0.1080654 2.29562142 2.2917426 0.77761373 0.0368434 1.07581937 0.0162504 1.29401665 0.7701987 0.222691 1.164615011 0.39843676 0.224797774 1.188388794 0.126392319 0.069094471 0.972017167 0.056876546 0.461753289 0.600062605 0.085465282 1.161304625 0.0270841 33.507414 43.334511
S2468 23.6724 1.265863 0.3298713 7.14568214 4.6614663 0.30978266 0.0137515 1.40539638 0 1.69043835 0.1637917 0.357744 1.521394549 0.29248514 0.445017718 3.49331052 0.106143798 0.090261546 1.467143248 0.07705254 0.524586262 0.783891644 0.38683519 1.622427649 0.1769063 24.4088186 23.587512
S2527 15.5661 5.116331 0.3644913 14.685096 3.4549048 1.62547624 0 1.07275917 0.030762 1.11156931 0.2154066 0.470478 1.000412395 0.70003017 0.59249228 2.706800514 1.108984276 0.016957893 1.50966622 1.473475592 2.442970872 2.353424886 0.691241006 0.85228926 0 3.61322754 37.224647
S2593 14.998 2.147475 0.3991603 10.8982131 4.3165975 0.69590282 0.1873184 4.24210137 0 1.07100291 0.2075454 0.226654 0.963902635 0.32080273 0.734757796 1.187816952 0.042341974 0.114373148 0.209219172 0.094148627 0.627757145 1.712110254 0.33848673 6.196872248 0.1419702 21.025836 26.899608
S2600 11.3855 7.319529 0.1234974 18.4157505 6.9279779 1.1571154 0 1.21962341 0.0223637 0.57980013 0.345097 0.410002 2.944556296 0.43236525 0.423254085 0.643578149 1.089196 0.190174442 1.484288331 0.680022716 0.464005759 4.5613706 0.724750159 2.41196843 0.0372729 11.1584083 24.848577
S2601 16.5431 0.315938 0.0412093 2.30655299 2.1372732 0.1373644 0.024025 5.26398676 0.0954683 0.48077538 0.2861575 0.054946 0.432697857 0.44231336 1.107157008 2.674484788 0.528852907 0.045055519 5.059130688 0.079671347 2.939872837 1.582437875 2.221182275 2.980120336 0.123628 35.6129025 16.483727
S2608 25.4684 6.167456 1.2430957 1.13652956 1.4974711 0.98716792 0.0517819 0.61508374 0.3387838 1.81868982 0.1762184 0.384886 1.63682087 2.08261134 0.432256037 0.951217071 0.693639862 0.027745592 2.108834294 0.10573778 1.135370005 4.8021872 0.430987192 5.032272272 0.190328 15.1073379 25.377067
S2627 7.98465 0.360874 0.1384748 4.69811641 2.1068139 0.27023563 0.0146783 1.50011543 0.0499348 1.80436829 0.3496614 0.499348 1.623931494 4.16431417 1.414540792 3.713222091 0.717551127 0.096344875 0.875328437 0.02349875 3.50987405 1.53329341 0.614324452 8.914418074 0.0965127 27.7483454 25.177232
S2632 8.79934 3.03219 1.1398112 2.87515328 4.4151718 0.39966456 0.0894533 0.08193001 0.0073065 0.51145372 0.3044173 0.628357 0.460308366 0.82709373 0.428159826 0.381398355 0.49318754 0.023965259 0.562599096 0.040185648 5.187602062 5.115998526 0.363132146 1.183650043 0.0255727 10.0162269 52.606669
S2663 0.20192 4.150605 0.7792727 19.284095 6.151673 0.7100683 0.0513186 0.78171788 0 0.5868333 0.1746416 0.381442 1.622174951 1.16695995 1.505646571 2.103797407 0.373058299 0.096240662 1.423489933 0.781326652 2.041509251 1.384926586 0.617851636 0.943963258 0.0670667 27.4683983 25.149999
S2680 19.7195 2.479014 0.5400452 11.0652093 7.3826715 0.53641022 0.0801865 0.79900454 0.239387 0.45847027 0.8381361 0.415898 0.412623254 0.21089633 0.424739946 1.030903146 0.214498582 0.46187605 0.568503137 0.132956376 0.813588252 1.360346764 0.726675377 20.02368695 0.0687705 9.34731638 19.648726
S2726 8.26935 0.054931 0.2159829 5.79242923 4.5685865 0.56235898 0.0840655 0.1973864 0.2990322 0.4806487 0.2860821 1.52091 1.328650357 0.45455635 1.348219579 0.444256732 0.144194603 0.157652773 0.480648699 0.273969751 0.715617262 2.524778989 0.336454087 3.971531375 0.0480649 16.0014843 49.438152
S2817 8.83682 3.797414 0.8908582 15.3483802 6.2584127 0.93334289 0.0449171 0.68420689 0.2755269 0.51363209 0.9389782 0.333861 1.419825888 0.75724047 1.311963102 1.495403162 0.537479319 0.51744765 1.297287922 0.020545284 1.166825397 3.442802564 1.149802162 8.401186182 0.2091216 17.403915 22.012804
S2846 37.4644 5.912679 0.9169456 13.9890353 2.4892649 0.59560912 0.0155018 1.58427297 0.2960319 0.62042616 1.13421 0.43873 1.794804277 0.08154172 0.623528276 2.323495979 0.779964331 0.10174989 1.905594631 0.263681114 3.789208521 6.143991773 0.648788489 2.817177897 0 4.86703088 8.4023431
S2883 10.5121 5.072553 0.8286716 13.320116 6.1410974 0 0 1.34789886 0 0.77342683 1.4139127 0.408811 0.696084169 0.35577635 0.920377908 0.908224089 0.143636406 0 0.519300871 0.030937073 0.944685651 1.383329157 0.452454696 1.683308256 0.011049 18.9853674 33.146864
S2927 12.9093 3.745717 0.0991738 6.74215767 2.5608668 0.29756432 0 0.76640678 0 0.30013692 0.5486846 0.195089 0.27012324 0.39618074 0.137419832 0.298850626 0.366595822 0.098444911 0.695031364 0.081036969 2.954376373 0.701891614 0.296706786 5.400320455 0.0150068 29.2516733 30.871226
S2967 24.9958 1.017111 0.5181942 4.43731693 3.7156053 0.33529168 0 1.05700652 0 1.27138819 0.7567303 0.136009 1.144249392 0.71789083 0.914216795 4.321241528 0.433159016 0.417015329 1.732636008 0.131869567 4.905074819 2.762756102 1.424841802 2.577961242 0.1685329 8.17560156 31.932541
S2971 25.8729 0.500953 0.1987253 8.5197378 0.78831 0.14490385 0 0.77210294 0 1.78024729 0.3449871 0.306368 1.602222594 0.30802418 0.735283516 1.642795653 0.02070055 0.095056925 1.179931344 0.883085456 0.563054953 1.326491246 0.804423372 10.26540205 0.0165604 16.487049 24.84066



Suplemento 10. Tabla de contribución normalizados a través de z-scores 
folio G1-Milk G2-Yogurt G3-Cheese G4-Fruit G5-VegetablesG6-Legumes G7-Avocado G8-Maize G9-Chillies G10-Rice G11-Egg G12-Fish G13-Chicken G14-Sausages G15-RedMeat G16-SweetBreadG17-IndCerealG18-Potato G19-Flours G20-GrainsCerealsG21-MexicanDishesG22-FastFood G23-SaltySnacksG24-Desserts G25-DressingsG26-SweetBeceragesG27-Water
S117 0.3093678 0.8995788 0.1932307 0.4363611 0.8126044 0.5486887 0.4871234 1.312739 0.9401245 0.1633999 0.2341325 -0.4007333 -0.0666183 -0.3418659 -1.28508 -0.1754128 -0.2427166 0.5006106 -0.7561399 0.1340655 -0.9134046 0.6793544 -0.012998 -0.7082182 0.3233133 1.129884 -1.133051
S134 -1.630348 -0.8815286 -0.6679521 0.4443498 0.8992141 -0.1262129 -0.2381552 1.150974 1.259821 0.068616 0.1368751 -0.7750013 -0.1817815 -0.667149 -0.3349738 -0.7831072 -1.037153 -1.075522 -1.117138 -0.8395283 0.5334657 0.5779318 -0.497938 -0.8250176 -0.0304043 0.8673686 0.7250957
S179 0.2715441 0.1923668 -0.2444605 -0.4282054 -1.516798 -0.9804038 -0.7124673 -0.5158892 -0.6990264 -0.0747837 -0.0102666 -1.242104 -0.3560132 -0.7678769 -0.9645053 2.334966 0.3122752 0.233783 -0.3638485 -0.1466582 -0.7096909 -1.242091 -0.1530267 -0.3319869 -0.8788882 -0.666191 1.198839
S201 -1.387493 -0.0385061 0.5323445 1.314896 2.092036 0.7453896 0.1780148 -0.0842038 -0.6247977 -1.307541 -0.5153072 -0.4414586 0.9098106 1.057472 -0.715809 -0.1628376 0.5395099 1.400897 0.7755396 2.038706 -0.1487301 -0.5749919 0.3266387 0.1092278 0.5887572 -0.9605678 0.5258706
S329 -0.014974 0.2290604 0.0545586 -0.538678 -0.979246 -0.1633532 2.7227 0.4945388 0.9310488 -0.042979 -0.8527321 -0.2962199 -0.3173703 -0.425315 0.7002851 0.2439613 -0.3878649 0.2694125 -0.0313281 -0.6343843 -0.8149784 -0.9523832 -0.3378503 -0.354223 -0.0992093 -0.7200841 1.273936
S339 0.3408889 0.4735775 0.1987354 -0.5010929 -1.098375 -1.111812 3.32577 0.6468228 -0.6508423 -1.067181 -0.7819285 1.19874 -0.0598644 -0.3998557 -0.7754187 -0.7526284 1.616694 -0.608694 0.2359261 -0.7308884 -0.4527804 -0.0914095 -0.3624154 0.5437602 0.1796598 -1.16592 0.9027901
S402 0.4800744 -0.0413871 1.407572 1.789813 1.345057 1.239121 -0.8756217 0.3984634 -0.5928993 2.365859 0.3455878 -0.6861033 0.0653567 -0.5285052 -1.474253 -0.9293566 -1.277244 0.6222942 2.014043 1.472889 0.3374239 -1.212114 -0.6329333 -0.5375093 0.0950071 -1.359878 -0.1579032
S573 -0.2602101 0.5611151 -0.7735245 -0.9547192 -0.3013071 -0.4853573 -0.8756217 -1.037222 -0.065957 1.463755 -0.8122801 0.830807 -0.757543 1.515551 -0.2767065 -0.2144204 1.253538 -0.641831 1.24453 1.096253 2.154557 2.734987 -0.1090022 -0.5376252 -0.8788882 0.8019572 -0.621325
S578 0.3417122 -0.5032235 -0.7607574 -0.1926224 1.240668 3.538773 0.8516433 0.2642571 4.358093 -0.7005266 -0.0294836 1.734521 2.676703 1.416244 1.491 -0.270932 1.446908 -0.467212 -0.8426514 2.049625 2.424586 -0.5828722 -0.3541639 -0.4457541 -0.1303658 -0.36452 -0.5526702
S847 0.2406381 0.8183032 -0.6317623 0.2242175 -0.6307606 1.424124 0.7690898 0.5962512 0.5465753 1.954046 0.5464281 0.2531879 3.162447 -0.484369 -1.471099 0.2030985 1.423178 0.8415657 0.3672863 0.2301282 0.2482743 0.1458014 -0.1957276 -0.5061548 0.1902326 0.660912 -1.013279
S865 0.9540774 -0.5232676 -0.6643208 1.251157 -0.7772527 1.007894 0.8671778 -0.1733011 -0.6990264 0.5736291 0.6550668 0.1649989 0.4318132 -0.817255 -0.4800848 -0.5034878 -0.846485 -0.4610961 2.33051 -0.8789591 2.402246 -0.9210319 -0.4504266 -0.7891594 1.252008 -1.329377 0.138825
S884 0.9117292 -0.7410423 -0.8745771 1.338813 0.6434625 1.150899 -0.016704 -0.3528999 -0.4872388 -0.7038404 -0.9654667 0.1448433 -1.120322 0.3863563 -0.0125156 0.5965172 -0.3775203 2.66905 1.717356 0.3961318 1.923028 -0.9511626 0.4784546 0.1391429 -0.7193662 -0.3980622 -1.135453
S1531 0.6358702 -0.4974925 0.4648636 -1.317539 -1.332301 -0.6249033 -0.8756217 -1.048371 -0.6990264 -0.7609895 -0.7143797 -0.2818992 -0.5256938 0.0008664 -0.6844983 -0.8366097 0.4754153 -0.8410864 0.0584256 1.52601 -0.6994299 1.010718 0.0741178 2.922527 -0.8788882 0.5853999 -1.051294
S1708 2.603818 -0.6894901 -0.3674659 -0.4372639 -0.2834513 0.5895367 -0.8756217 -0.485861 -0.0294971 -0.3532943 -0.2960453 -0.7631154 0.4650116 -0.5752615 -1.308182 -0.705375 0.144915 -0.0782214 0.7237992 -0.8789591 -0.1134994 -0.4768457 -0.3081661 0.6151538 -0.7948381 -0.0939597 -1.215949
S1914 -1.099521 -0.1492851 -1.03368 0.0421664 -0.689343 0.0074952 -0.2103597 -0.6346121 -0.4384971 0.1286206 -0.7954045 -0.5740896 0.1751859 -0.6358678 0.7249925 -0.379725 0.57846 -0.6234067 1.237045 -0.6011958 0.9904539 0.2911673 -0.1825562 -0.8349587 0.8920726 -0.8337056 1.679111
S1922 -0.2638531 -0.5007923 3.361484 -0.3877592 -0.407748 2.756711 -0.5096099 0.3318166 -0.5556892 -1.178913 -0.3513019 -0.7901464 -0.7598355 0.7833249 -0.2545085 3.540292 -0.8701501 1.950855 2.507298 -0.8789591 -1.025622 2.440414 0.1094046 -0.622011 3.086456 0.4067965 -0.6236055
S1969 -0.1937027 -1.129203 -0.380527 1.210135 -0.6083844 -0.4559192 -0.8756217 3.712587 -0.6990264 1.569552 -0.3140216 0.2408187 -0.7156915 0.6701395 -0.5841389 0.4804127 3.428541 2.075867 -0.1592926 -0.8789591 -0.8324761 1.392868 -0.064574 0.3820356 3.328971 1.041414 -1.711907
S1972 0.163455 2.88318 -0.2111627 -0.980481 -0.2544925 0.0821535 -0.8756217 -0.5528242 1.784399 2.137701 2.259954 -0.6790583 -0.490941 3.261342 1.59664 0.3257471 -0.4883367 0.109377 -0.1122931 -0.092757 0.0969529 -0.3704139 5.666688 0.2348034 -0.1872884 0.8156906 -1.711907
S2146 -0.9699906 -1.191092 -0.4898877 -0.7218949 -0.1659054 0.5404504 1.050223 -0.0480014 1.617438 -0.6307393 0.8578016 -0.7978498 -1.031504 -0.849947 -0.5823337 -0.8731402 0.1847605 -0.3890321 0.8363171 0.836641 1.027717 -0.7370542 0.3752876 -0.5564672 -0.4019862 -0.8293381 1.969298
S2148 -0.8867872 0.3371949 2.759844 2.651473 0.0790635 0.3053268 -0.0536026 -0.0583929 0.5460653 0.4670266 0.5456824 0.1744955 -1.151833 -0.516731 -0.0446342 -0.7257906 0.3433132 0.8407515 0.5013259 1.889446 -0.727119 1.147066 -0.0136428 1.298266 -0.2936569 -0.4733626 -1.013565
S2213 1.331153 -0.3787051 -0.7116122 -0.3788248 1.965891 0.0794905 0.1069204 -0.0245766 -0.6298063 -0.9622455 0.9012614 4.290898 0.7233338 -0.6270335 1.6493 1.80895 1.532877 1.228962 -1.288046 2.159823 -0.497018 2.144147 2.001365 -0.343311 2.223307 -1.113789 -0.8771938
S2216 -0.5698933 -0.8097495 -0.454046 -0.7958888 1.775326 0.5257314 1.235436 1.851602 1.052855 2.878847 4.16232 0.8633657 0.9147748 0.1293481 1.63743 -0.2477684 -0.5815378 -0.3161148 -0.5161634 -0.0978076 -0.673508 -0.6185645 1.437824 -0.6177627 1.440889 -0.5795813 0.5298902
S2221 2.2465 -1.090103 -0.9968811 -0.8152316 -0.4700797 -0.4295326 1.537784 -0.5650074 1.128736 -0.4593955 1.397805 0.3789478 1.311295 -0.6059955 -1.201223 0.110005 0.5548917 -0.1970824 -0.2233581 -0.4724312 -0.7292619 -0.8344575 -0.4827883 -0.7865647 -0.8788882 -1.485297 0.8509618
S2269 0.3960758 0.5308177 0.240946 0.1191732 1.457429 -0.55671 0.5382376 -0.6216328 -0.6492232 0.2185723 0.2907447 0.772348 -1.250117 -0.4786702 0.4142028 0.214667 -1.010991 0.5624181 0.0049026 -0.2613083 -0.7474945 -0.3119147 -0.6573499 2.467357 -0.6381823 -0.3407445 -1.111339
S2270 -0.2660999 -0.6700588 1.494414 -0.4085364 -0.8925016 -0.4097217 0.1478868 -0.92937 1.103628 0.7221538 1.361087 0.8272712 0.6122719 -0.1133254 0.5488759 1.626572 -0.5002479 1.126561 0.1621373 -0.8484349 0.2990108 0.7716597 0.4813125 -0.34174 -0.8472064 2.249502 -1.277149
S2289 -0.464973 -0.8846925 -0.0009811 -0.4946035 1.785868 -0.8909022 -0.5519527 1.857425 -0.6990264 1.138028 -0.458184 -0.2736673 1.117562 -0.6794462 2.737398 -1.042289 -1.130578 1.592448 -0.4554324 -0.7413167 -0.0438037 0.8734077 -0.3782704 -0.6624675 -0.6334257 -0.4495225 0.6940919
S2345 0.9024804 0.5597426 -1.020704 -1.172766 -0.6749042 1.686535 -0.8756217 -0.5000047 -0.6387077 -1.006649 -0.6577053 -0.5101684 0.391923 2.27908 0.3864723 -0.3089281 -1.216781 -0.4730709 -0.2640488 -0.8789591 -0.3564055 1.301521 -0.1456682 3.369555 0.2607244 -0.4352008 -1.399137
S2429 0.5682656 -1.07767 -0.9510652 0.7628778 -0.0084448 0.0643918 -0.8756217 0.3614032 -0.6990264 -0.1424685 0.9211463 -0.9052348 -0.4382508 1.178011 1.250463 -1.003737 0.628354 1.888087 0.0378576 0.3925619 0.1020517 -0.5585107 -0.3805094 0.2882732 1.510002 -1.422012 0.3512916
S2452 -1.19222 -0.9878545 -0.8360705 -1.285742 -0.9057763 -0.3243037 -0.278667 -0.484949 -0.6322324 -0.0188405 0.0471364 -0.6426796 -0.2880419 -0.549915 -1.068842 -0.4871583 -0.9821514 -0.9122089 -0.7615081 -0.7543375 -1.069636 -1.062268 -0.7197065 -0.7218283 -0.7125846 1.935799 1.33093
S2468 0.6418198 -0.5979015 -0.3381161 -0.4060014 0.122601 -0.8853426 -0.6529468 -0.2671634 -0.6990264 0.3749394 -0.9941546 -0.2797338 0.1904037 -0.652923 -0.6472672 1.15044 -1.029575 -0.840396 -0.3786824 -0.7102317 -0.9953534 -0.9849043 -0.5039179 -0.6486369 0.2067115 0.988131 -0.0566497
S2527 -0.2627396 1.325792 -0.259948 0.9633226 -0.4005336 0.6919114 -0.8756217 -0.4870368 -0.5725964 -0.2006324 -0.9054006 0.0241885 -0.5089204 -0.2572449 -0.3641906 0.5924626 1.311721 -1.089551 -0.3451606 2.349285 0.13476 -0.3225542 -0.2856621 -0.7709921 -0.8788882 -1.172856 0.9016896
S2593 -0.3270925 -0.1577506 -0.1825166 0.2748552 -0.0271471 -0.4227572 2.157579 1.611034 -0.6990264 -0.2415802 -0.9190803 -0.6323798 -0.5586721 -0.6254544 -0.0922663 -0.4880733 -1.178446 -0.7584322 -1.352446 -0.6727951 -0.9329339 -0.5934954 -0.5385425 0.0785407 -0.0076772 0.6365548 0.1757771
S2600 -0.7306089 2.424431 -0.8015617 1.638832 1.106761 0.1297915 -0.8756217 -0.3901646 -0.6071604 -0.7304706 -0.6830643 -0.1391551 2.10264 -0.5172365 -0.6889557 -0.8748635 1.26421 -0.500757 -0.3654102 0.6101354 -1.032005 0.6079732 -0.2619207 -0.5231274 -0.6501603 -0.3889172 0.0318457
S2601 -0.1519725 -1.071941 -0.9862255 -1.283434 -0.9721724 -1.091679 -0.4860552 2.292424 -0.3063213 -0.828371 -0.7835194 -1.094091 -1.271627 -0.5069964 0.6239865 0.5711154 -0.0415583 -0.9938564 2.407275 -0.7042571 0.3851481 -0.6472574 0.8119346 -0.4321594 -0.1191919 2.157606 -0.5535678
S2608 0.8448376 1.851858 1.715039 -1.496123 -1.250712 -0.0728102 -0.0364202 -0.7900887 0.6938123 0.5041198 -0.9725764 -0.2058433 0.3473588 1.085246 -0.6710113 -0.6556523 0.3426169 -1.05283 0.1194353 -0.6472215 -0.6764621 0.7112347 -0.4720372 -0.105913 0.2900635 0.0228045 0.0704404
S2627 -1.109723 -1.049572 -0.7676665 -0.8493699 -0.9859065 -0.9324494 -0.6377396 -0.2036151 -0.4937311 0.4898415 -0.6747287 0.1023263 0.3300107 3.106222 1.212143 1.308947 0.3984458 -0.8194416 -0.8362392 -0.827459 0.761746 -0.6683554 -0.3406323 0.5117262 -0.2861328 1.337614 0.0563932
S2632 -1.018754 0.2850557 1.482605 -1.180462 0.0170573 -0.7773108 0.5739318 -1.143398 -0.6689908 -0.7981231 -0.7524822 0.4494824 -1.234876 -0.1337553 -0.678959 -1.060996 -0.1256334 -1.065701 -1.078575 -0.7908974 1.783882 0.8434247 -0.5207026 -0.7182497 -0.7218446 -0.5068573 1.982473
S2663 -1.979767 0.8440636 0.6725549 1.799319 0.7719167 -0.4050727 -0.0439355 -0.6796699 -0.6990264 -0.7229805 -0.9752864 -0.2151233 0.3276465 0.1962849 1.386801 0.1641679 -0.4060455 -0.8197964 -0.41155 0.8334033 -0.127324 -0.7309714 -0.3381046 -0.7563633 -0.4669831 1.308493 0.0544789
S2680 0.2002821 0.0077723 0.1338631 0.3051548 1.304198 -0.6138349 0.4228177 -0.6686586 0.2843304 -0.8512293 0.1629099 -0.1232927 -1.2994 -0.7320658 -0.6861094 -0.5995918 -0.7767479 0.4228519 -1.074323 -0.587815 -0.8205039 -0.7418262 -0.2605419 2.276523 -0.4568723 -0.5771348 -0.3330546
S2726 -1.078036 -1.202448 -0.5935375 -0.6508125 0.0836342 -0.5822845 0.4865648 -1.066903 0.5301855 -0.8288266 -0.783987 2.852122 -0.067351 -0.4954077 1.084602 -1.016304 -0.9405592 -0.6109414 -1.142076 -0.2786157 -0.9210511 -0.2500798 -0.5398327 -0.2747774 -0.5837317 0.115542 1.759807
S2817 -1.014561 0.6673844 0.9231387 1.084335 0.8180196 -0.1374746 -0.1477557 -0.744334 0.4336177 -0.7959517 0.3371215 -0.3433223 0.0553316 -0.2015616 1.015223 -0.2686915 -0.0222065 0.6130509 -0.5094305 -0.8339366 -0.6506989 0.1373644 0.0430842 0.4299306 0.4053456 0.261475 -0.1660207
S2846 2.195376 1.731238 0.9866606 0.84355 -0.8172443 -0.5406921 -0.6238239 -0.1454641 0.5208012 -0.6881142 0.67698 -0.0581998 0.5652761 -0.8572962 -0.3016112 0.3241916 0.5483333 -0.8002668 -0.0346851 -0.2997609 0.798648 1.283391 -0.3148746 -0.4573196 -0.8788882 -1.041174 -1.120436
S2883 -0.8281589 1.302614 0.7820197 0.7142835 0.7650837 -1.256473 -0.8756217 -0.3052328 -0.6990264 -0.5377554 1.150848 -0.1423568 -0.9185273 -0.5915293 0.2632914 -0.6867797 -0.9420928 -1.147227 -1.112411 -0.811214 -0.7411885 -0.732135 -0.4569246 -0.6389591 -0.8110854 0.4244992 0.6141796
S2927 -0.5597782 0.6409844 -0.8560888 -0.4786918 -0.78904 -0.8998277 -0.8756217 -0.690024 -0.6990264 -1.008689 -0.3333376 -0.7170683 -1.490715 -0.5521713 -1.236362 -1.11977 -0.421488 -0.8124343 -0.9761462 -0.7014306 0.4495123 -1.019355 -0.568372 -0.0477151 -0.7867579 1.492729 0.4554155
S2967 0.7912855 -0.7217923 0.0854815 -0.8969288 -0.287154 -0.8545442 -0.8756217 -0.49742 -0.6990264 -0.0413893 0.0239991 -0.8760087 -0.3154389 -0.2398589 0.2525259 1.740667 -0.265943 0.2711933 -0.1723698 -0.590024 1.62085 -0.1497725 0.2400525 -0.4964979 0.1559389 -0.6984025 0.53029
S2971 0.8900057 -0.9795804 -0.6322557 -0.1554127 -1.558909 -1.082729 -0.8756217 -0.6860465 -0.6990264 0.4657939 -0.6827624 -0.4172573 0.3007926 -0.6376022 -0.0900921 -0.1637526 -1.228903 -0.8238271 -0.6002572 1.056399 -1.021935 -0.7556388 -0.2043854 0.7266477 -0.7771795 0.1662815 0.0327348



Suplemento 11. Tabla con información sobre la calidad de los ensambles
Assembly SampleID # contigs (>= 0 bp)# contigs (>= 1000 bp)# contigs (>= 5000 bp)# contigs (>= 10000 bp)# contigs (>= 25000 bp)# contigs (>= 50000 bp)Total length (>= 0 bp)Total length (>= 1000 bp)Total length (>= 5000 bp)Total length (>= 10000 bp)Total length (>= 25000 bp)Total length (>= 50000 bp)# contigs Largest contigTotal length GC (%) N50 N75 L50 L75 # N's per 100 kbp%metaSPAdes_Assembly (overall alignment rate)totalnumgenesCDHITAVElenghtgenes
2600contigsfilteredS2600 16601 2587 129 84 36 14 15528656 6341543 2809255 2515029 1750243 982122 16601 100464 15528656 50.38 848 620 4138 9576 0 87.85 130626 703.49
2404contigsfilteredS2404 12419 4227 703 332 56 8 20638314 15055476 8921060 6298570 2075443 474650 12419 76193 20638314 52.31 2864 943 1073 4663 0 88 195586 736.32
1914contigsfilteredS1914 15545 5100 503 216 30 9 21236731 14162918 6131317 4146157 1346200 660024 15545 98996 21236731 44.09 1651 820 2269 7050 0 87.27 108548 771.57
2593contigsfilteredS2593 25257 8507 720 176 17 5 32409052 21216320 6708033 3044233 815110 422229 25257 107996 32409052 46.83 1578 792 4447 12000 0 90.26 102141 798.8
2753contigsfilteredS2753 32686 9410 1107 494 126 33 45522134 29973705 15697701 11386140 5735788 2612026 32686 211467 45522134 48.54 1737 791 3743 14124 0 87.13 138229 770.75
1972contigsfilteredS1972 51021 16457 893 255 63 13 60628289 37298645 9525756 5272716 2468868 793320 51021 87691 60628289 46.13 1327 757 10352 25924 0 69.97 125828 744.77
2270contigsfilteredS2270 55438 19335 2468 1077 254 38 87053762 62628462 32006984 22411522 9898579 2670080 55438 187169 87053762 44.57 2335 914 5989 22123 0 86.37 128664 756.96
2146contigsfilteredS2146 55357 18049 1879 871 345 182 92339659 67113932 38804821 31847924 23988170 18204934 55357 390784 92339659 47 2689 931 3942 20270 0 77.06 81429 693.2
201contigsfilteredS201 55188 20731 2433 987 308 95 93067710 69743736 35437734 25563289 15335614 7954486 55188 203097 93067710 47.15 2676 998 5553 20789 0 85.1 177916 726.3
2632contigsfilteredS2632 64277 21658 1326 624 342 157 97147503 68243335 32664218 28029561 23651447 17203095 64277 487151 97147503 47.42 1945 879 7014 26584 0 81.36 194268 764.34
2527contigsfilteredS2527 58374 18216 2632 1160 439 165 101520728 74663875 46102548 35985986 24908694 15217525 58374 613175 101520728 47.12 3593 949 3737 19733 0 88.54 107825 781.44
1969contigsfilteredS1969 81915 23445 2309 960 302 109 112974873 73713912 37044478 27705142 17911678 10986074 81915 486969 112974873 45.99 1691 789 9740 35939 0 88.02 20747 666.5
2216contigsfilteredS2216 54942 22437 3452 1336 411 161 114258522 92271128 54176594 39710284 25821133 17025991 54942 383177 114258522 45.85 4420 1307 4080 16661 0Building a SMALL index. Error, fewer reads in file specified with -2 than in file specified with -1, terminate called after throwing an instance of 'int'. (ERR): bowtie2-align died with signal 6 (ABRT)192679 762.43
2213contigsfilteredS2213 56011 21396 2729 1223 516 258 117039226 93623983 58346878 48126958 37343992 28272829 56011 897637 117039226 47.67 4950 1234 2764 16123 0 87.15 175257 723.51
2345contigsfilteredS2345 54227 22231 3648 1610 505 187 117188334 95515231 59141396 45116542 28473994 17464383 54227 497229 117188334 45.69 5130 1361 3540 15656 0 87.35 122759 774.45
573contigsfilteredS573 68444 25677 3082 1468 451 135 119328242 90180518 49566696 38317386 22847564 12178188 68444 831188 119328242 46.37 2863 1017 5827 24999 0 89.15 95873 717.4
2627contigsfilteredS2627 64682 19745 2564 1487 652 257 119813504 89679732 60328934 52754977 39574168 25680230 64682 604410 119813504 46.54 5212 994 2482 19927 0 84.68 30855 633.97
1922contigsfilteredS1922 61121 20012 2656 1588 790 352 126513703 98876196 68273024 60902986 48301159 32799298 61121 666385 126513703 45.93 7940 1139 1851 16265 0 88.65 16375 501.77
2971contigsfilteredS2971 57793 23156 3552 1587 618 270 127226005 103777041 66014694 52519801 37764723 25618498 57793 495421 127226005 47.01 5596 1357 3099 15930 0 92.8 161459 716.84
847contigsfilteredS847 69627 27980 3286 1389 407 159 132732200 104442833 57709021 44722915 30094971 21587270 69627 529107 132732200 45.86 3446 1146 5395 23404 0 93.51 132144 781.29
2883contigsfilteredS2883 63144 24340 4024 2021 642 186 133344429 106926704 69426314 55489945 34402888 18747539 63144 531166 133344429 47.65 5771 1247 3510 18127 0 90.69 110994 742.69
2468contigsfilteredS2468 67979 26416 3027 1565 672 268 133707746 105187397 63016917 53072439 39253631 25020276 67979 651557 133707746 47.11 4009 1138 3886 21817 0 88.08 92934 667.42
2967contigsfilteredS2967 70815 27170 3225 1606 581 220 135345812 105473635 62774688 51597651 35835122 23379106 70815 622211 135345812 47.58 3730 1107 4366 23399 0 91.87 140810 788.08
2927contigsfilteredS2927 89783 30807 2826 1183 387 154 137216457 97345804 47433062 36276974 24368626 16219617 89783 718600 137216457 44.5 2068 892 9915 36709 0 81.23 175050 700.84
117contigsfilteredS117 84088 29866 3183 1455 492 188 137821702 100907567 53168836 41410289 26698539 16092459 84088 351041 137821702 47.11 2433 947 7899 32393 0 76.67 169128 665.35
2221contigsfilteredS2221 76345 26092 3015 1420 594 253 137877686 103753220 62647185 51688120 39473911 27511957 76345 533620 137877686 47.66 3466 1007 4544 25749 0 54.04 43110 667.18
2269contigsfilteredS2269 69745 27645 3611 1760 622 213 138003841 109398299 64361388 51520286 33989823 19986320 69745 432886 138003841 47.56 4050 1180 4650 22209 0 86.54 139641 665.69
339contigsfilteredS339 83418 31399 3226 1329 397 205 141391796 105942865 54762272 41664220 27776384 21277089 83418 502037 141391796 47.65 2595 997 7783 31501 0 90.47 149225 641.87
2148contigsfilteredS2148 85139 29049 4102 1771 471 141 143718410 105957277 59047552 43001595 23431537 12135834 85139 298954 143718410 46.65 2999 959 7447 30921 0 85.99 121964 782.39
2608contigsfilteredS2608 71474 27214 4300 2033 647 228 145668295 115765929 72613312 57014201 36002987 21530757 71474 661186 145668295 47.43 4939 1207 4345 21265 0 82.39 131933 663.65
2817contigsfilteredS2817 97316 35301 3230 1249 331 108 146243330 104070122 45833863 32257344 18495107 10915389 97316 370617 146243330 47.41 1997 901 12540 41217 0 90.81 126637 743.09
1531contigsfilteredS1531 72383 30568 5125 2058 489 148 149535633 121209338 70934385 49673869 26035769 14272366 72383 336522 149535633 49.1 4421 1308 5942 22601 0 83.33 114733 801.55
402contigsfilteredS402 102218 34360 2113 1163 568 236 151735439 105619743 50367494 44047627 34374680 22551413 102218 471440 151735439 46.59 1837 870 11676 43151 0 84.06 147741 779.7
2846contigsfilteredS2846 106209 35159 3264 1271 356 135 151839532 103906848 46730517 33224401 19907842 12204136 106209 558256 151839532 48 1837 841 13734 46069 0 91.27 130144 725.88
2663contigsfilteredS2663 73255 25200 3463 1694 739 383 155002340 122575554 82874691 70748489 56168184 43603078 73255 556803 155002340 45.78 6655 1201 2529 19411 0 85.83 144440 669.25
578contigsfilteredS578 75286 30280 4102 1958 728 282 155988328 125416309 75734957 61006797 42087278 26463374 75286 354165 155988328 47.54 4538 1258 4577 22737 0 80.09 108593 737.11
179contigsfilteredS179 74098 27016 4157 2088 812 335 156203664 124442947 82073072 67773358 48125904 31709502 74098 463258 156203664 48.37 6055 1230 3434 20417 0 90.82 146038 757.88
329contigsfilteredS329 84899 32337 5106 2402 646 187 164834952 128983647 78681447 59818750 32898488 17510012 84899 344155 164834952 47.03 4325 1131 5912 27292 0 77.42 119932 760.62
2601contigsfilteredS2601 95358 32651 4687 2055 606 226 169689064 127319067 75873583 57680890 35985154 23161717 95358 571141 169689064 47.71 3541 1000 6832 32599 0 91.97 236951 692.32
2726contigsfilteredS2726 114184 38965 4160 1821 557 171 175657476 124628566 63011165 46938203 27915622 14735598 114184 354228 175657476 44.22 2117 895 12269 46497 0 89.78 190784 781.06
2452contigsfilteredS2452 99884 36663 4594 2096 669 272 182226733 139287388 80835831 63575634 42088734 28752247 99884 541376 182226733 48.95 3394 1052 7113 34110 0 90.36 145459 773.5
2680contigsfilteredS2680 111903 42536 4255 1849 604 198 186204379 138879178 69052753 52694356 33762656 19771772 111903 395398 186204379 46.76 2443 987 11474 43316 0 88.15 18646 684.3
2289contigsfilteredS2289 103669 38959 4808 2017 646 273 189525540 145488671 82430114 63168363 42565903 29797760 103669 532028 189525540 47.13 3348 1063 7851 35713 0 86.03 117009 777.31
134contigsfilteredS134 106406 44151 5587 2276 686 276 206012386 163612774 89923871 67274685 43347350 29257061 106406 506807 206012386 47.2 3543 1184 8713 35760 0 92.57 107863 659.05
2429contigsfilteredS2429 102955 42799 5879 2483 819 324 208373386 167387779 96214701 72971495 47923273 31115671 102955 368489 208373386 47 4026 1246 7662 32815 0 91.1 58422 591.73
884contigsfilteredS884 100783 35062 5500 2806 1069 446 209043496 164807938 110350145 91696273 64950307 43284578 100783 578016 209043496 46.6 6219 1185 4454 27666 0 90.13 86207 723.5
1708contigsfilteredS1708 103686 43442 6432 2584 719 255 209320256 168469638 95858349 69545800 41748090 26077216 103686 826241 209320256 48.58 4042 1261 8398 33182 0 85.32 86207 723.5
865contigsfilteredS865 148377 55467 5762 2553 811 269 243879740 180434289 90420937 68544761 42033358 23425901 148377 362413 243879740 50.34 2408 971 15256 57981 0 87.79 135512 708.62



SampleID Bacteria sp. [ref_mOTU_v25_00077]Enterobacteriaceae sp. [ref_mOTU_v25_00084]Enterobacterales sp. [ref_mOTU_v25_00085]Klebsiella michiganensis/oxytoca [ref_mOTU_v25_00086]Enterobacteriaceae sp. [ref_mOTU_v25_00087]Kluyvera ascorbata [ref_mOTU_v25_00091]Kluyvera cryocrescens [ref_mOTU_v25_00092]Proteobacteria sp. [ref_mOTU_v25_00095]Enterobacteriaceae sp. [ref_mOTU_v25_00096]Pseudomonas fragi [ref_mOTU_v25_00113]Pseudomonas sp. [ref_mOTU_v25_00182]Weissella confusa [ref_mOTU_v25_00254]Peptoniphilus lacrimalis [ref_mOTU_v25_00276]Streptococcus sp. [ref_mOTU_v25_00282]Streptococcus sp. [ref_mOTU_v25_00283]Streptococcus oralis/pseudopneumoniae [ref_mOTU_v25_00296]Streptococcus pseudopneumoniae/infantis [ref_mOTU_v25_00307]Streptococcus sp. [ref_mOTU_v25_00310]Streptococcus australis [ref_mOTU_v25_00311]Streptococcus parasanguinis [ref_mOTU_v25_00312]Streptococcus sp. F0442 [ref_mOTU_v25_00313]Bacteria sp. [ref_mOTU_v25_00318]Enterococcus mundtii/pernyi [ref_mOTU_v25_00319]Bacteria sp. [ref_mOTU_v25_00321]Enterococcus faecium [ref_mOTU_v25_00322]Enterococcus faecium/durans [ref_mOTU_v25_00323]Ralstonia pickettii [ref_mOTU_v25_00510]Ralstonia pickettii [ref_mOTU_v25_00511]Streptococcus anginosus [ref_mOTU_v25_00570]Streptococcus intermedius/constellatus [ref_mOTU_v25_00572]Prevotella stercorea [ref_mOTU_v25_00717]Prevotella sp. CAG:520 [ref_mOTU_v25_00718]Eggerthella lenta [ref_mOTU_v25_00719]Streptococcus suis [ref_mOTU_v25_00795]Streptococcus suis [ref_mOTU_v25_00796]Cutibacterium acnes [ref_mOTU_v25_00800]Ruminococcus sp. [ref_mOTU_v25_00852]Ruminococcus bromii [ref_mOTU_v25_00853]Bacteroides rodentium/uniformis [ref_mOTU_v25_00855]Anaerostipes hadrus [ref_mOTU_v25_00856]Anaerostipes hadrus [ref_mOTU_v25_00857]Firmicutes bacterium [ref_mOTU_v25_00858]Roseburia faecis [ref_mOTU_v25_00859]Roseburia inulinivorans [ref_mOTU_v25_00860]Roseburia hominis [ref_mOTU_v25_00861]Streptococcus sp. [ref_mOTU_v25_00900]Streptococcus equinus [ref_mOTU_v25_00901]Streptococcus sp. [ref_mOTU_v25_00902]Fusobacterium nucleatum subsp. animalis [ref_mOTU_v25_01001]Fusobacterium nucleatum subsp. vincentii [ref_mOTU_v25_01002]Alistipes shahii [ref_mOTU_v25_01014]Alistipes timonensis [ref_mOTU_v25_01015]Alistipes senegalensis [ref_mOTU_v25_01017]Anaerococcus obesiensis/vaginalis [ref_mOTU_v25_01019]Peptoniphilus senegalensis [ref_mOTU_v25_01030]Lactobacillus gasseri/paragasseri [ref_mOTU_v25_01039]Dielma fastidiosa [ref_mOTU_v25_01061]Haemophilus influenzae/parainfluenzae [ref_mOTU_v25_01068]Peptostreptococcus anaerobius [ref_mOTU_v25_01077]Bifidobacterium breve [ref_mOTU_v25_01098]Bifidobacterium longum [ref_mOTU_v25_01099]Haemophilus sputorum [ref_mOTU_v25_01100]Lactobacillus ruminis [ref_mOTU_v25_01239]Lactobacillus delbrueckii [ref_mOTU_v25_01298]Lactococcus lactis [ref_mOTU_v25_01300]Lactococcus lactis [ref_mOTU_v25_01301]Acinetobacter lwoffii/johnsonii [ref_mOTU_v25_01346]Streptococcus thermophilus [ref_mOTU_v25_01348]Streptococcus sp. [ref_mOTU_v25_01350]Lactobacillus casei/paracasei [ref_mOTU_v25_01406]Megasphaera elsdenii [ref_mOTU_v25_01516]Bacteroides gallinarum [ref_mOTU_v25_01576]Bacteroides eggerthii [ref_mOTU_v25_01577]Bacteroides clarus [ref_mOTU_v25_01578]Bacteroides stercoris [ref_mOTU_v25_01579]Eikenella corrodens [ref_mOTU_v25_01586]Prevotella nigrescens [ref_mOTU_v25_01589]Streptococcus sanguinis/cristatus [ref_mOTU_v25_01591][Ruminococcus] gnavus [ref_mOTU_v25_01594]
S117 0.0002922 0 0.00026137 0 0 0.0003959 0 0.00312533 0.00127276 0 0 0 0 0 0 0 0 0 0 0.00031639 0 0.00021925 0 0.00303943 0 0.00017754 0 0 0 0 0 0 0 0 0 0.00022176 0 0.00013846 0.00401085 0.00104331 0.00166582 0 0 0.00172868 0 0 0 0.00081924 0 0 0.0015338 0 0.00017287 0 0 0.00029247 0 0.00017236 0 0 0.00449617 0 0 0 0 0 0 0.00148571 0.00069966 0 0 0 0 0 0.0095215 0 0 0 0.00019417
S134 0.0001387 0 0 0 0 0 0 0.00117895 0.00012132 0 0 0 0 0 0 0 0 0 0 0.00011727 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00013429 0 0.00462731 0.03225947 0 0.00023495 0.00017989 0 0.0086088 0.00446868 0 0 0 0 0 0.00995968 0 0 0 0 0 0 0.00014469 0 0 0.00060019 0 0 0 0 0 0 8.17E-05 0.00017559 0 0 0 0 0 0 0 0 0 0
S1531 0 0 0 0 0 0 0 0.00491952 0 0 0 0 0 0 0.00022387 0 0 0 0 0.00037458 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.95E-05 0 0.01184296 0.02625367 0.0001156 0.00026677 0 0 0.0013025 0.0003536 0 0 0 0 0 0.03279134 0 0 0 0 0 0 0 0 0 0.00758093 0 0 0 0.00016957 0 0 9.07E-05 0.00153946 0 0 0 0 0 0 0 0 9.93E-05 0
S1708 0 0 0 0 0 0 0 0.02993198 0 0 0 0 0 0 7.87E-05 0 0 0 0 7.23E-05 0 0 0 0.00011509 7.31E-05 0 0 0 0 0 0 0 3.15E-05 0 0 0 0 0.00023735 0.02886544 0.00014892 0.00016855 0 0 0.01074175 6.62E-05 0 0 0 0 0 0.03132968 0 0 0 0 0 0 8.21E-05 7.70E-05 0 8.15E-05 0 0 0 0 0 0 6.36E-05 0.00011866 0 0 0 0 0 0.0013657 0 0 0 0
S179 0 0 0 0 0 0 0 0.0006034 0 0 0 0 0 0 0 0 0 0 0 0.00043487 0 0 0 0 0 0 0 0 0 0 0 0 0.00018882 0 0 0 0 0.01222673 0.02991777 0.00014663 0.00044953 0 0 0.0025512 0.00010518 0 0 0 0 0 0.00023516 0 0.00208032 0 0 0 0 0.00109569 0 0 0.02082163 0 0 0 0.00020028 0 0 0.00023911 0.00067008 0 0 0 0 0 0 0 0 0 0
S1914 0 0 0 0 0 0 0 0.007382 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00316026 0.00273739 0 0 0 0 0 0 0 0 0 0.00119418 0.16121677 0 0.00264891 0 0 0.00283813 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00123394 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S1922 0 0 0 0 0 0 0 0.02046108 0 0 0 0 0 0 0.00011486 0 0.00014024 0 0 0.0002684 0 0 0 0 0 0 0 0 0 0 0 0 0.000557 0.00028097 0.00037765 0.00021377 0 0 0.02761981 0.0059248 0.00325681 0 8.67E-05 0.00565501 0.00215148 0 0 0 0 0 0 0 0 0.00018194 0 0 0 0.00020526 0 0 0 0 0 0 8.98E-05 5.99E-05 0 0.00049083 0.00101611 0 0 0 0 0 0.00358594 0 0 0.00011299 0
S1969 0 0 0 0 0.00023213 0 0.0001826 0.00197852 0 0 0 0 0 0 9.88E-05 0 0 0 0 0.00015867 0 0 0 0 0 0.00012722 0.00023601 0 0 0 0.00910681 0.00129171 0.0003104 0 0.00019936 0 0 0.00153354 0.01022045 0.00015076 0.00018955 0 0 0.00041034 0.00026101 0 0 0 0 0 0.00362107 0.00039966 0 0 0 0 0 0 0 0 0.00048694 0 0 0 0 0 0 9.13E-05 0.00025067 0 0 0 0 0 0.00314238 0 0 0 0
S1972 0 0 0 0 0 0 0 0.00469447 0 0 0 0 0 0 0 0 0 0 0 0.00041657 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0041575 0.00305868 0 0.00041943 0 0 0.01152537 0.00262295 0 0 0 0 0 0.00074169 0 0.00019248 0 0 0 0 0.00046321 0 0 0.00019652 0 0 0 0 0 0 0.00024942 0.0001979 0 0 0 0 0 0.00092916 0 0 0 0
S201 0 0 0 0 0 0 0 0.00054627 0 0 0 0 0 0 0 0 0 0 0 0.00175475 0 0 0 0.00052758 0 0 0 0 0 0 0 0 0.0006126 0 0 0.00055398 0 0.00670481 0.03590316 0.00138964 0.00206834 0 0 0.00028294 0.00069299 0 0 0.00036754 0 0 0 0 0.00141104 0 0 0 0 0.00046053 0 0 0.00037235 0 0 0 0 0 0 0 0.00069657 0 0 0 0 0 0.05694111 0 0 0 0
S2146 0.00026236 0 0 0 0 0 0 9.48E-05 0 0 0 0 0 0 0 0 0 0 0 0.00024658 0 0 0 0 0 0 0 0.00021094 0 0 0 0 0.0001124 0.00069399 0 0 0 0.04055208 0.05887034 0.000108 0.00013564 0 0 0.0055173 0.00025236 0 0 0 0 0 0.00586208 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00030955 0 0 0 0 0 0.27617198 0 0 0 0.00041937
S2148 0.0001106 0 0 0 0 0 0 0.00621705 0 0 0 0 0 0 0 0 0 0 0 0.00018859 0 0 0 0 0 0 0.00011993 0 0 0 0 0 7.27E-05 0 0 0 0 0.0099514 0.00525607 7.71E-05 0 0 0 0.02285121 0.00094861 0 0 0 0 0 0.01157076 0 0 0 0 0 0 0.00198049 0 0 0.00013839 0 0.00021887 0 0 0 0 6.04E-05 0.00023597 0 0 0 0.00013513 7.63E-05 0 0 0 0 5.61E-05
S2213 0 0 0 0 0 0 0 0.04621893 0 0 0 0 0 0 0.00010953 0 0 0 0 0.00050367 0 0 0 0 0 0 0 0 0 0 0 0 0.0002605 0 0 0 0 0.01187365 0.03802603 0.00241807 0.00390105 0 0 0.00079336 0.00010622 0 0 0 0 0 0 0 0 0 0 0 0.00021334 0.00010622 0 0.00016312 0.00768746 0 0 0 0 0 0 0 0.00013513 0 0 0 0 0 0.08111372 0 0 0 8.75E-05
S2216 0 0 0 0 0 0 0 0.02373846 0 0 0 0 0.00012137 0 0.00017032 0 0 0 0 0.00034136 0 0 0 0 0 0 0 0 0 0 0 0 0.0005164 0 0 0.00014264 0 0.00650541 0.11055375 0.00023448 0.00028944 0 0 0 0.00020913 0 0 0 0.00014643 0 0.00469454 0 0 0 0 0 0.00035877 0 0 0 5.44E-05 0 0 0 0 0 0 0 0.00055985 0 0 0 0 0 0.08199485 0 0 0 0.00025326
S2221 0 0 0 0 0 0 0 0.00614491 0 0 0.00016903 0 0 0 0 0 0 0 0 0.00055589 0 0 0 0.00019594 0.00018616 0 0 0 0 0 0 0 0.0001842 0 0 0.0003581 0 0.033863 0.08092585 0.00048443 0.00337287 0 0.0004887 0.00271648 0.00022637 0 0 0 0.00037402 0 0 0.00058565 0.00456108 0 0 0 0 0.00045648 0 0 0.00451884 0 0 0 0 0 0.00063018 0 0.00180321 0.00043361 0 0 0 0 0.0001309 0 0 0 0.00018817
S2269 0.00431599 0 0 0.00015022 0 0 0 0.00072716 0 0.00033743 0 0 0 0 0 0 0 4.78E-05 0 0.00053297 0 0 0 0 0 0 0.00038791 0.00061272 0 0 0 0 6.18E-05 0 0 6.10E-05 0 0 0.03080819 0.000511 0.00047419 0 0.00029627 0.03276521 0.00434071 0 0 0 0 0 9.22E-05 0.00097543 0.00264943 0 0 0.00011458 0.00027347 0.00326826 0 0 0.00034231 0 0 0 0 0 0 0.00011453 0.00094339 0 0 0 0 0 0 0 0 0 0
S2270 0 0 0 0 0 0 0 0.00029164 0 0 0 0 0 0 0 0 0 0 0 8.90E-05 0 0 0 0 0 0 0.00046747 0.00039177 0 0 0 0 0 0 0 6.26E-05 0 0.00344619 0.0033634 0.00142666 0.00126575 0 0 0.00888253 7.34E-05 0 0 0 0 0 0.00307384 0 0.00016913 0 0 0 0 0.0016495 0 0 0.00058365 0 0 0 0 0 0 0.00164835 0.00451923 0 0 0 0 0 0 0 0 9.82E-05 0.00017974
S2289 0 0 0 0 0 0 0 0.00269123 0 0 0 0 0.00013953 0.00014592 0.00010281 0 0 0 0.00020353 0.00028746 0 0 0 0 0 0 0 0 0 0 0 0 0.00022081 0 0 0.00011983 0 0.25380415 0.02449415 0.00619919 0.00769761 0 0 0.00402425 0.00022052 0 0 0.00014401 0 0 0 0 0 0 0.00010929 0 0.00012764 7.42E-05 0.00022468 0 0.00979554 0 0 0 0 0 0 7.53E-05 0.00040276 0 0 0.00503437 0 0 0.00131813 0 0 4.65E-05 5.77E-05
S2345 0 0 0 0 0 0 0 6.81E-05 0 0 0 0 0 0 0 0 0 0 0 0.00019286 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6.40E-05 0 9.46E-05 0.00636742 0.00011882 0.00011882 0 0.00016939 0.00302548 0.00012785 0 0 0 0 0 0.01063335 0 0 0 0 0 0 0 0 0 0.00013435 0 0 0 0 0 0 0 0.00018023 8.20E-05 0 0 0 0 0.08324786 0 0 0 0
S2429 0 0 0 0 0 0 0 0.03135142 0 0 0 0 0 0 9.93E-05 0.00022088 9.35E-05 8.89E-05 7.70E-05 0.00072407 0.00015668 0 0 0 0 0 0 0 0 0 0 0 6.57E-05 0 0 6.51E-05 0 6.64E-05 0.06444626 0.00019893 0.0006085 0 0.00012735 0.00216457 0.00114347 0.00012328 0 0 9.19E-05 0 0.01294668 0.00011675 0 0 0 0 0.00013515 0.00047971 0 5.52E-05 0.00416217 0 0 0 0 0 0 8.95E-05 0.00369634 0 0 0 0 0.00461954 0.02166845 0 0 0.00013322 4.15E-05
S2452 0 0 0 0 0 0 0 0.00878169 0 0 0 0 0 0 0 0 0 0 0 0.00036368 0 0 0 0 0 0 0 0 0 0 0 0 9.18E-05 0 0 0.00014772 0 0.00892177 0.04131896 0 9.33E-05 0 0 0.00047314 0.06818547 0 0 0 0 0 0 0.00460871 0 0 0 0 0.00035926 0.00032849 0 0 0.00186928 0 0 0 0 0 0 0 0.00051596 0 0 0 0.00017118 0 0.10442095 0 0 0 0.00013182
S2468 0 0 0 0 0 0 0 0.00441883 0 0 0 0 0 0 0 0 0 0 0 0.00030801 0 0 0 0 0 0 0 0 0 0 0 0 0.00024068 0 0 0 0.00108517 0.00245677 0.17104749 0.00094395 0.00046305 0 0 8.02E-05 0.00387145 0 0 0 0 0 0.00414347 0 0 0 0 0 0 0 0 0 0.00188347 0 0 0 0 0 0 0.00055641 0.00029611 0.00010146 0 0 0 0 0.02729185 0 0 9.04E-05 0
S2527 0 0 0.00019559 0 0 0 0 0.00072155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00030904 0 0 0.00043898 0 0 0 0 0 0 0 0 7.92E-05 0 0.0368796 0.04731117 0.00077079 0.00089638 0 0.00067494 0.00630567 0.00022134 0 0 0 0 0 0.01559613 0 0 0 0 0 0 0 0 0 0.00169441 0 0 0 0 0 0 0.00030759 0.00021654 0 0 0 0.0569946 0.00013649 0.0269573 0 0 0 0
S2593 0 0 0 0 0 0 0 0.00285943 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00105796 0.00274993 0.00196954 0 0 0 0 0 0 0 0.00088535 0 0.10357888 0.00535832 0.00181237 0.00153285 0 0 0.00148104 0.00889198 0 0 0 0 0 0.01488611 0 0 0 0 0 0 0 0 0 0.03382748 0 0 0 0 0 0 0 0.00082823 0 0.00149022 0 0 0 0.1045239 0 0 0 0
S2600 0 0 0 0 0 0 0 0.00423389 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00693669 0.00125422 0 0.00127719 0 0.00250244 0.01033245 0 0 0 0 0 0 0.00698577 0 0 0 0 0 0 0 0 0 0.03277326 0 0 0 0 0 0 0 0.00086912 0 0 0 0 0 0.00988826 0 0 0 0
S2601 0 0 0 0 0 0 0 0.00764694 0 0 0 0 0 0 0.00012292 0 0 0 0 6.19E-05 0 5.55E-05 0 0.0001158 0.00011152 0 0 0 0.00010404 0 0 0 0.00010155 0.00012456 9.81E-05 7.58E-05 0 0.00309748 0.0022934 0 0.00046929 0 0 0.00108432 0.00034747 0.00267373 0.00110726 0.00468766 0 0 0.00012441 0 6.22E-05 0 0 0.00011176 0 0.00015379 0 0 0.00116809 0 0 6.88E-05 5.87E-05 0 0 0.00020249 0.00035616 0 0 0 0 0 0 0 0 0 0.00029491
S2608 0 0.00021945 0.00014546 0 0 0 0 0.06820765 0 0 0 0 0 0 0 0 0 0 0.00019806 0.00207216 0 0 0 9.16E-05 0 0 0.00013554 0.00013389 0 0 0 0 6.95E-05 0 0 0 0 0 0.05365528 0.00025601 0.00050327 0 0.00011732 0.00340535 0 0 0 0.0003459 0 0 0.00845187 0 0 0 0 0 0.00013447 0.00242614 0 0 0.00059735 0 0 0 0 0 0 0 0.0032962 0 0 0 0 0 0.16222926 0 0 5.52E-05 0.00081697
S2627 0 0 0 0 0 0 0 0.03176829 0 0 0 0 0 0 0 0 0 0 0 0.00047415 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00014415 0 0.02351847 0.02153091 0.00018599 0.00038999 0 0 0.00218693 0.00080908 0 0 0 0 0 0.01420384 0 0 0 0 0 0.00030965 0.00021133 0 0 0.00024233 0 0 0 0 0 0 0 0.00019016 0 0 0 0 0 0 0 0 0 0.0046936
S2632 0 0 0 0 0 0 0 0.01064734 0 0 0 0 0 0 0.00027668 0 0 0 0 0.00019682 0 0 0 0 0 0 0 0 0 0 9.18E-05 0 0 0 0 0.00045366 0 0.06886359 0.01431728 0.00030068 0.00056667 0 0 0.0006905 0.00643732 0 6.59E-05 9.04E-05 0 0 0.00671599 0 0 0 0 0 0 0.00029201 0 0 0.00281541 0 0 0.00021872 0.00014861 0.00046559 0 0 0.00054858 0.00064576 0 0 0 0 0 0 0 0 0
S2663 0.00014512 0 0 0 0 0 0 0.00033846 0 0 0 0.00012923 0 0 0 0 0 0 3.75E-05 0.00033478 0 0 0 0 0 0 0 0 0 0 0 0 8.43E-05 0.00127804 0.00053612 0.00011824 0 0 0.07327014 0.00165567 0.00160378 0 0 0.00092159 0.0087232 0.0003712 0 0.00160355 0 0 0.0171893 0 0.00196721 0 0 0 0 0.00037884 0 0 0.00080881 0 0 0 0 0 0 0 0.00072032 0 0 0 0 0 0.02716977 0 0 0 0
S2680 7.72E-05 0 0.00016785 0 0 0 0 0.00556618 0 0 0 0 0 0.00010858 9.61E-05 0 0 0.00016397 7.65E-05 0.00147968 0 0 0 0 0 0 0 0 0 0 0 0 0.00015506 0.00027407 0.00036738 9.82E-05 0 0.00584393 0.06238335 0.002011 0.00242916 0 0 0.00114721 0.00201359 0 0 0 0 0 0.02449221 0 0 0 0 0 0 0.00034685 0 0 0.00732615 0 8.04E-05 0 0 0 0 0.00011486 0.00390322 0 0 0 0 0 0.05117203 0 0 0 0
S2726 0 0 0 0 0 0 0 0.00090091 0 0 0 0 0 0 0 0 0 0 0 9.13E-05 0 7.33E-05 0.00029874 0.00016326 0 0 0 0 0 0 0.01098109 0.00097998 0 0 0 7.59E-05 0 0.000291 0.00038154 0.00050258 0.00044262 0.00013833 0 0.00451924 0.01358404 0.00062703 0 0.00162678 0 0 0.01022003 0 0.00028608 0 0 0 0 3.85E-05 0 0 0.00015317 0 0.00345219 0 0.0001275 0.00012702 0 0.00059607 0.00035284 0 0 0 0 0 0.00050074 0 0 0 0
S2817 0 0 0 0 0 0 0 7.01E-05 0 0 0 0 0 0 0.00021649 0 0 0 0 0.00041928 0 0 0 0 0 0 0 0 0 0.00020794 0 0 6.66E-05 0 0 0.00017436 0 0.00844453 0.00889388 0 0.00015437 6.77E-05 0 0.00238167 0.00061853 0 0 0 0 0 0.00240771 0.00015489 0 0 0 9.64E-05 0 0.00014451 0 0 0.07493371 0 0 0 0 0 5.26E-05 8.16E-05 0.00088469 0 0 0 0 0.0003533 0 0 0 0 0
S2846 0 0 0 0 0 0 0 0.00048126 0.00027412 0 0 0 0 0 0 0 0 0 0 0.00093356 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00011212 0 0.00071699 0.00109529 0 0.00113514 0.00013713 0 0.00404838 0.0022711 0 0 0 0 0 0.00110586 0 0.0005809 0 0 0 0.00035917 0.00031179 0 0 0.0157069 0 0 0 0 0 0 0.00028862 0.00259714 0 0 0 0 0 0.00026146 0 0 0 0.00019762
S2883 0 0 0 0 0 0 0 0.08707608 0 0 0 0 0 0 0 0 0 0 0 0.00031216 0 0 0 0 0 0 0 0 0 0 0 0 0.00017523 0 0 0.00022965 0 0.01940459 0.02870349 0.00022751 0.00074156 0 0.00146508 0.00123159 0.00042383 0 0 0 0 0 0.00620572 0 0 0 0 0 0 0.0002044 0 0 0.00249509 0 0 0 0 0 0 0 0.00039356 0 0 0 0 0 0 0 0 0 0.00027353
S2927 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00027048 0 0 0 0 0 0 0 0 0 0 0 0 0.00011804 0.000205 0.0002266 0.00013719 0 0.00099255 0.01471278 0 0.00375562 0 0 0.00109211 0.00681659 0 0 0.0001299 0 0 0.00263373 0 0 0 0 0 0 0.00014372 0 0 0.00157552 0 0 0 9.78E-05 0 0 0 0.00080273 0 0 0 0 0 0.00055173 0 0 0 0
S2967 0.00028061 0 0 0 0 0 0 0.03582699 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00053212 0.00145603 0.00011926 0.00010086 0 0.00095407 0.00641221 0.01185009 0 0 0 0 0 0.00381734 0 0 0 0 0 0.00028203 0.00028191 0 0 0.00011519 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00611625 0 0 0 0
S2971 0 0 0 0 0 0 0 0.01293229 0 0 0 0 0 0 0.00030205 0 0 0 0 0.0003471 0 0 0 0.00038775 0 0 0 0 0 0 0 0 0.00015014 0 0 0.00015191 0 0.00996189 0.11016503 0 0.00040477 0 0.00016179 0.01013161 0.01230636 0 0 0 0 0.00037755 0.01647649 0 0 0.00038315 0 0 0.00318818 0 0 0 0.00175573 0 0 0 0 0 0 0.00012929 0.00029213 0 0 0 0 0 0.03881652 0.00014607 0 0 0.0001764
S329 0 0 0 0 0 0 0 0.00257003 0 0 0 0 0 0 0 0 0 0 0 0.0002345 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00010987 0 0.00543594 0.04294814 0.00069391 0.00039942 0 0 0.00607995 0.00332564 0 0 0 0 0 0.02040561 0 0.00012754 0 0 0 0 0.00058525 0 0 0.00236162 0 0 0 0 0 0 0 0.00011725 0 0 0 0 0 0.0490691 0 0 0 0.00014836
S339 0 0 0 0 0 0 0 0.00070776 0 0 0 0 0 0 0 0 0 0 0.00016483 0.00040067 0 0 0 0 0 0 0 0 0 0 0 0 7.85E-05 0 0 0.00010088 0 0.00865671 0.04391552 0.00495405 0.00359959 0.00016452 5.43E-05 0.00706868 0.0008905 0 0 0 0 0 0.03018437 0 0.00061593 0 0 0 0 0.00067241 0 0 0.00020177 0 0 0 0 0 0 6.22E-05 0.00013165 0 0 0 0 0 0 0 0 0 0
S402 0 0 0 0 0 0 0 0.00032794 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00022569 0.02702945 0 0.00013916 0 0 0.04916986 0.00017286 0 0 0 0 0 0.00273759 0 0.00188892 0 0 0 0 0.00033435 0 0 0.00010428 0 0 0 0 0 0 0 0.00012092 0 0 0 0 0 0.11204845 0 0 0 0
S573 0 0 0 0 0 0 0 0.00017091 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00012753 0 0 0 0 0 0 0 0 0 0 0 0 0 4.92E-05 0 0.00208591 0.01764048 0 0.00012751 0 0.00023717 0.00543327 0.00035916 0 0 0 0 0 0.01324803 0 0 0 0 0 0 0.00205765 0 0 0.00011523 0 0 0 0 0 0 0 0.0001551 0 0 0 0 0 0 0 0.0001179 0 9.48E-05
S578 0 0 0 0 0 0 0 0.00010683 0 0 0 0 0 0 0 0 0 0 0 0.00010647 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00010139 0 0.00845488 0.00147109 0.00010525 0 0 0 0.0056462 0.00043199 0 0 0 0 0 0.01074367 0 0 0 0 0 0 0.00025547 0 0 0.00030848 0 0.00136755 0 0 0 0 0 0.0006475 0 0 0 0 0 0.0256689 0 0 0 0
S847 0 0 0 0 0 0 0 5.17E-05 0 0 0 0 0 0 0 0 0 0 0 0.00041515 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00012423 0 0.00244146 0.11001942 0.00011573 0.00045916 0 0.00069403 0.01523453 0.00172641 0 0 0 0 0 0.00733023 0 0.00130664 0 0 0 0 0.00456923 0 0 0.00025245 0.00024283 0 0 0 0 0 0 0.00018114 0 0 0 0.10836129 0 0 0 0.00013968 0 0
S865 9.86E-05 0 0 0 0 0 0 0.01427301 0 0 0 0 0 0 0 0 0 0 0 7.45E-05 0 0 0 0 0 0 0 0 0 0 0 0 8.43E-05 0 0 8.19E-05 0 6.07E-05 0.03710271 0 8.31E-05 0 0.00016781 0.00416556 0.00172733 0 0 0 0 0 0.0395157 0 0 0 0 0 0 0.0001982 0 0 9.18E-05 0 0 0 0 0 0 0 8.89E-05 0 0 0 0 0 0.00017817 0 0 0 0.0008364
S884 0 0 0 0 0 0 0 0.00458392 0 0 0 0 0 0 0 0.00013787 0 0 0 0.00011728 0 0 0 0 0 0 0 0 0 0 0 0 6.23E-05 0 0 6.27E-05 0 0.01249771 0.03067589 0.00269499 0.00445573 0 0 0.0016301 0.00059502 0 0 0 0 0 0 0.00468858 3.89E-05 0 0 0 0.00012083 0.00022344 0 0 0.00488767 0 0.00084517 0 0 0 0 0 0.00048338 0 0 0 0 0.01776771 9.84E-05 0 0 0 0

Ruminococcus lactaris [ref_mOTU_v25_01595]Bacteroides cellulosilyticus/fragilis [ref_mOTU_v25_01597]Bacteroides fragilis [ref_mOTU_v25_01598]Streptococcus mutans [ref_mOTU_v25_01605]Clostridium perfringens [ref_mOTU_v25_01606]Bacteroides faecis/thetaiotaomicron [ref_mOTU_v25_01657]Parabacteroides goldsteinii [ref_mOTU_v25_01679]Parabacteroides gordonii [ref_mOTU_v25_01680]Bacteroides nordii [ref_mOTU_v25_01682]Acinetobacter schindleri [ref_mOTU_v25_01781]Haemophilus paraphrohaemolyticus [ref_mOTU_v25_01835]Isoptericola variabilis [ref_mOTU_v25_01910]Actinobacteria sp. [ref_mOTU_v25_01911]Actinomyces sp. [ref_mOTU_v25_01913]Actinomyces sp. ICM47 [ref_mOTU_v25_01914]Veillonella parvula [ref_mOTU_v25_01938]Veillonella rogosae [ref_mOTU_v25_01939]Veillonella dispar [ref_mOTU_v25_01940]Veillonella atypica [ref_mOTU_v25_01941]Veillonella tobetsuensis [ref_mOTU_v25_01942]Prevotella buccalis [ref_mOTU_v25_01952]Prevotella buccalis [ref_mOTU_v25_01953]Actinomyces viscosus/oris [ref_mOTU_v25_02019]Actinobacteria sp. [ref_mOTU_v25_02041]Enorma massiliensis [ref_mOTU_v25_02042]Bacteria sp. [ref_mOTU_v25_02104]Bacteroides barnesiae [ref_mOTU_v25_02133]Bacteroides massiliensis [ref_mOTU_v25_02135]Clostridiales sp. [ref_mOTU_v25_02136]Bacteroides salyersiae [ref_mOTU_v25_02140]Blautia obeum/wexlerae [ref_mOTU_v25_02154]Butyricimonas virosa [ref_mOTU_v25_02160]Butyricimonas synergistica [ref_mOTU_v25_02161]Terrisporobacter othiniensis [ref_mOTU_v25_02187]Anaerotignum lactatifermentans [ref_mOTU_v25_02190][Clostridium] saccharogumia [ref_mOTU_v25_02193]Lactococcus raffinolactis [ref_mOTU_v25_02289]Megamonas funiformis/rupellensis [ref_mOTU_v25_02318]Bacteroides sartorii [ref_mOTU_v25_02366]Bacteroides dorei/vulgatus [ref_mOTU_v25_02367]Porphyromonas bennonis [ref_mOTU_v25_02368]Porphyromonas sp. HMSC065F10 [ref_mOTU_v25_02369][Eubacterium] siraeum [ref_mOTU_v25_02370]Fusobacterium sp. [ref_mOTU_v25_02371]Acinetobacter sp. [ref_mOTU_v25_02372]Eubacterium sp. [ref_mOTU_v25_02373]Firmicutes sp. [ref_mOTU_v25_02374][Eubacterium] eligens [ref_mOTU_v25_02375][Eubacterium] eligens [ref_mOTU_v25_02376]Coprococcus eutactus [ref_mOTU_v25_02377]Coprococcus eutactus [ref_mOTU_v25_02378]Clostridium sp. [ref_mOTU_v25_02380]uncultured Clostridium sp. [ref_mOTU_v25_02381]Porphyromonas somerae [ref_mOTU_v25_02383]Porphyromonas asaccharolytica [ref_mOTU_v25_02384]Porphyromonas uenonis [ref_mOTU_v25_02385]Porphyromonas uenonis [ref_mOTU_v25_02386]Prevotella corporis [ref_mOTU_v25_02390]Prevotella timonensis [ref_mOTU_v25_02401]Solobacterium moorei [ref_mOTU_v25_02442]Akkermansia sp. [ref_mOTU_v25_02555]Enterococcus saccharolyticus [ref_mOTU_v25_02617]Acinetobacter lwoffii [ref_mOTU_v25_02650]Fusicatenibacter saccharivorans [ref_mOTU_v25_02680]Brevundimonas nasdae [ref_mOTU_v25_02696]Bifidobacterium pseudocatenulatum [ref_mOTU_v25_02700]Bifidobacterium catenulatum/kashiwanohense [ref_mOTU_v25_02701]Bifidobacterium ruminantium [ref_mOTU_v25_02702]Bifidobacterium adolescentis [ref_mOTU_v25_02703]Firmicutes sp. [ref_mOTU_v25_02743]Enterococcus sp. [ref_mOTU_v25_02783]Ruminococcus bicirculans [ref_mOTU_v25_02792]Bacteroides intestinalis [ref_mOTU_v25_02809]Bacteroides sp. [ref_mOTU_v25_02810]Bacteroides oleiciplenus/stercorirosoris [ref_mOTU_v25_02811]Atopobium parvulum [ref_mOTU_v25_02949]Paracoccus sp. 228 [ref_mOTU_v25_02957]Parascardovia denticolens [ref_mOTU_v25_02966]Butyricicoccus sp. [ref_mOTU_v25_02967]Clostridiales sp. [ref_mOTU_v25_02968]
0 0 0 0 0 0.00112458 0 0 0.00027822 0 0 0 0 0 0 0.00034373 0 0.00020528 0 0 0 0 0 0 0 0 0 0.03511664 0 0 0.00369145 0 0 0 0 0 0 0 0 0.11901351 0 0 0 0 0 0 0 0 0.00131241 0.00722756 0 0 0 0 0 0 0 0 0.00039023 0 0 0 0 0.00174139 0 0.00057338 0.00017258 0 0 0 0 0.00719636 0 0.03168441 0 0 0 0 0 0.00051776

0.00020632 0.00454493 0 0 0 0.00537998 0.00020761 0 0.00014971 0 0 0 0 0 0 0.0001058 0 9.68E-05 0.0001058 0 0 0 0 0 0 0 0 0 9.02E-05 0 0.00015318 0 0 0 0 0 0 0 9.71E-05 0.06503329 0 0 0.00028176 0 0 0 0 0.00056108 0.01582877 0.00083669 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00031894 0 0.00023245 0.00021929 0 0.00152356 0 0 0.00784578 0 0 0.0001794 0 0 0 7.64E-05 0.00091063
0.00114968 0.00015957 0 0.00014594 0 0.00265258 0 0 0 0 0 0.00011721 0 0 0 0.00020875 0 0.00014611 0.00015679 0 0 0 0 0 0 0 0 0.00038512 0 0 0.00142881 0 0 0 0 0 0 0 0 0.051209 0 0 0.00518556 0 0 0 0 0.00040912 0.00057586 0 0.00520646 0 0 0 0 0 0 0 0 0 0 0 0 0.00060284 0 0.00658296 0.00029985 0 0.00023057 0 0 0.04256448 0 0 0 9.33E-05 0 0 0 0.00026921

0 0.14906514 7.11E-05 4.03E-05 0 0.0016421 0.00031886 0 0.00147876 0 0 0 0 0 0 0.00016635 0 6.01E-05 0 0 0 0 0 0 0 0 0 0 0 0 0.00031777 0 0 0 0 0 0 0 0 0.01100053 0 0 0.00204644 0 0 0 0.0001719 0 0 0 0.00021505 0 0 0 0 0 0.00010995 0 8.56E-05 0.00020327 0 0 0 0.00017263 0 6.44E-05 0.00075285 0.00101246 0.001074 0 0 0.00102307 0 8.06E-05 0 0 0 0 0 0
0.00471447 0 0 0 0 0.00212721 0 0 0 0 0 0 0 0 0 0.00034501 5.63E-05 0.00013148 0.00021117 0 0 0 0 0 0 0 0 0 0 0 0.00105866 0 0 0 0 0 0 0 0 0.10962498 0 0 0.00111892 0 0 0.00058523 0 0.0003162 0.00042747 0 0.0021852 0 0 0 0 0 0 0 0 0 0 0 0 0.00020211 0 0.00267966 0.00093835 0.0008593 0.00578083 0 0 0.00098659 0 0.01654249 0 0 0 0 0 0.00054042

0 0.0195171 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00151851 0 0 0 0 0 0.0014341 0 0 0 0 0 0 0 0 0.05959081 0 0 0.00902559 0 0 0 0 0 0 0 0.00045091 0 0 0 0 0 0 0 0 0 0 0 0 0.00117216 0 0.00364757 0.00124179 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00043457 0 0 0 0 0.00105114 0 0 0 0 0 0 0.00057315 0 0 0.00029678 0 0.00018523 0 0 0 0.0002967 0 0 0 0.00022663 0 0.03759543 0 0 0.00586113 0 0 0 0 0.0011873 0 0 0.00011632 0.03554575 0 0 0.05244037 0 0 0 0 0 0.00172883 0 0 0 0 0 0.00043675 0.0002841 8.42E-05 0 0.00016651 0 0 0 0 0 0 0.00010683 0 0 0 0.00036703 0 0.00884542 0 0.02829754 0 0 0 0 0.00027463 0.00035494
0.00011557 0.05212153 0.00013239 0 0 0.00161166 0 0 0.00023972 0 0 0 0 0 0 0.00015428 0 0 0 0 0.00018997 0.00019223 0 0 0 0 0 0.02508394 0 0 0.0001246 0 0 0 0 0 0.00015023 0 0.0001246 0.00996793 0.00026477 0.00023827 9.29E-05 0 0 0 0 0 0.0002315 0.00013815 0.0001246 0 0 0 0 0 0.0003407 0 0 0 0 0 0 0.00011119 0 0.00012173 0.00070321 0 0.00099486 0.00019366 0 0.00016146 0.0024033 0 0 0 0 0 5.28E-05 0.00029141
0.00104768 0.00017135 0 0 0 0.00091636 0 0 0.00019836 0 0 0 0 0 0 0.00034909 0 0 0.00018693 0 0 0 0 0 0 0 0 0.01620692 0 0 0.00035874 0.00025659 0 0 0 0 0 0 0 0.02144153 0 0 0 0 0 0 0.00024156 0.00036028 0.00196058 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00076414 0 0.00015398 0.00103557 0 0.00014535 0 0 0 0 0.00024723 0 0 0 0 0 0
0.00113193 0.00264373 0 0 0 0.00069248 0 0 0 0 0 0 0 0 0 0.00058594 0 0.00051112 0.00014304 0 0 0 0 0 0 0 0 0 0 0 0.00117227 0 0 0 0 0 0 0 0 0.15963382 0 0 0 0 0 0 0 0 0.00733946 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00149988 0.00039312 0 0 0 0 0.0005501 0 0 0 0 0 0 0 0.00057606
0.00018349 0 0 0 0 9.88E-05 0 0 0 0 0 0 0 0 0 0.0003023 0 0.00012618 0.00019081 0 0 0.00028354 0 0 0 0 0 0.00034203 0 0 0.00086999 0 0 0 0 0 0 0 0 0.14805255 0 0 0.01625621 0 0 0.00045872 0 0 0 0.00257874 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00025162 0 0 0 0 0 0 0 0.04463472 0 0 0 0 0 0 0 0.00132719

0 0.00109568 0 0 0 0.00140396 0 0 0.00014896 0 0.00012075 0 0 0 0 0 0 5.48E-05 0 0 0 0 0 0 0 0 0 0.00855957 0 0 0.00016595 0.00018051 0 0 0 0 0 0 0 0.01200815 0 0 0.00015439 0 0 0.00086308 0.00033452 0 0.0004927 0 6.11E-05 0.0008386 0 0 0 0 0 0 0.00012029 0 0 0 0 0.00013408 0 0 0.00071583 0 0.00112098 0 0 0.00099431 0.00156145 0.00049357 0 0 0 0 7.15E-05 8.72E-05
0 0.26466065 0.00013434 0 0.00013434 0 0 0 0.00108357 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00741507 0 0 0 0.00255156 0 0 0 0 0.06322832 0 0 0.00925538 0 0 0 0 0 0.00020345 0 0 0.00117115 0 0 0 0 0 0 0 0 0 0 0 0.00053421 0 0.00072852 0.00892194 0 0.00012514 0.00196871 0 0.01019192 0 0 0 0 0 0 0 0.00019845

0.0041649 0.04817916 0 0 0 0.01109581 0 0 0.01194472 0 0 0 0 0 0 0.0001578 0 0 0 0 0.0003618 0.00040452 0 5.40E-05 0 0 0 0 0 0 0.00062636 0.00070079 0 0 0 0 0 0 0 0.07872183 0 0.00031024 0 0 0 0 0 0 0.00016019 0 0 0 0 0.00134362 0.0002336 0 0.00066064 0 0.00063387 3.80E-05 0 0 0 0.00043981 0 0 0 0 0 0.0001241 0 0.01273278 0 0.02709592 0 5.38E-05 0 0 0 0
0.00057494 0.01602961 0 0 0 0.00776355 0 0 0.00066236 0.00037703 0 0 0 0 0 0.00017046 0 0 0.00019011 0 0 0.00026497 0 0 0 0 0 0 0 0 0.00863648 0 0 0 0 0 0 0 0 0.08400975 0.000476 0 0.00036382 0 0 0.00204293 0 0 0.00431067 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00034437 0.00097169 0.00035054 0.00059683 0.00382095 0 0 0 0 0.02679421 0.00947311 0.04280339 0 0 0.00017676 0 0 0.00020564
0.00135464 0.00041406 0 0 0 0.00667351 0 0.00028857 0.00121058 0 0 0 0 0 0 0.00144023 0.00021736 0.00016595 0.00034067 0 0 0 0 0 0 0 0 0.10378753 0 0 0.00050821 0 0 0 0 0 0 0 0 0.15069562 0 0 0.02659101 0 0 9.02E-05 7.82E-05 0 0.00369241 0.00258923 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00026371 0 0 0.00022321 4.84E-05 0.00022608 0 0 0.00012417 0 0.00395606 0 0 0 0 0.00012302 0.00048018

0 0 0 0 0 0.00064905 0 0 0 0 0 0 0 0 0 0.00037636 0.00013067 0.00113251 0.00108683 9.71E-05 0 0 0 4.52E-05 0 0 0 0.0240257 0 0 0.00036002 0 0 0 0 0 0 0 0 0.00542951 0 0 0.00018833 0 0 0 5.94E-05 0.0004792 0.00192451 0.00056909 0 0.00038426 0 0 0 0 0 0 0 0 0 0 0 9.58E-05 0 0 0 0.00123469 0.00065087 0 0 0.00029037 0.00015577 0 0 0 0 0 0 0
0.00380784 0.02012189 0 0 0 0.00356434 0.00224681 0 0.00068059 0 0 0 0 0.00011899 9.37E-05 0.00014083 0.0001102 0.00011927 2.87E-05 0 0.00014848 8.25E-05 0 0.00016466 0 0 0 0 0 0 0.02738988 0 0 0 0.00014979 0 0 0 0 0.01442643 0 0 0 0 0 0 0 0.00014861 0.00161504 0 0 8.42E-05 0.00029678 0 0.00014891 0 0.00012655 0 0.00040668 0 4.93E-05 0 0 0 0 0.00996968 0.00113456 0 0 0.00035614 0 0.00863098 0 0 0 0.00010309 0 0 0.00011789 0

0 0 0 0 0 0.00717433 0 0 0.00081071 0 0 0 0 0 0 0 9.46E-05 0.00011848 0 0 0 0 0 0 0 0 0 0.01842075 0 0 0.00091098 0 0 0 0 0 0 0 0 0.01292806 0 0 0 0 0 0.00015037 0 0.00024427 0.00084702 0.00159888 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00022077 0 0.00024545 0.00019349 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00032521 0.04589223 2.47E-05 0 0 0.00131583 0 0 0 0 0 0 0 0 0 0 8.19E-05 0 7.98E-05 0 0.00020391 0.00020391 0 0 0 0 0 0.01864551 0 0 0.00131747 0 0 0 0 0 0 0 0 0.09394232 0.00024152 0 0.00811514 0 0 0 0 0.00011414 0.00311759 6.84E-05 0 0 0 0.0001136 5.25E-05 0.00017788 8.96E-05 0 0 0 0 0 0 0 0 0.00185667 0.00091011 0 7.36E-05 0 0 0.00013755 9.86E-05 0.00342569 0 0 0 0 8.24E-05 0.00012741
0.00010689 0.00561442 0 0 0 0.00119824 0 0 0.00034064 0 0 0 0 0 0 0.00020445 0.00013874 0.00013887 0 0 0 0 0 0 0 0 0 0.02049452 0 0 0.00042404 0 0 0 0 0 0 0 0 0.06936117 0 0 0.07974354 0 0.00015316 0.0001135 0.00016897 0.00010252 0.00100488 0 0.00021592 0 0 0.00019498 5.50E-05 0 0.00021693 0 0.00015853 0 0 0 0 0 0 0 0 0 0.00122098 0.00015815 0 0.00014496 0 0 0 0 0 0 0.00026099 0.00015903

0 0 0 0 0 0.00311901 0 0 0 0 0 0 0 0 0 0 0 0.0001953 0.00017921 0 0.00018688 0.00043121 0 0 0 0 0 0.00019998 0 0 0.00600291 0 0 0 0 0 0 0 0 0.23847724 0 0 0.02247576 0 0 0 0.00017334 0 0.00065939 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00015689 0 0.00011557 6.28E-05 0 0 0 0 0 0 0.01497154 0 0 0 0 0.00021667 0.00014314
0.00014495 0 0 0 0 0.00106821 0 0 0.00061663 0 0 0 0 0 0 0.00033064 0 0.00037788 0.00025506 0 0 0 0 0 0 0 0 0.01816912 0 0 0.00051875 0 0.00024373 0 0 0.00039352 0 0 0 0.07253135 0 0 0 0 0 0.0002899 0 0.00181259 0.00400444 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00102147 0 0.00152401 0.00012269 0 0.00022592 0 0 0.02798213 0.00055406 0 0 0 0 0 0.0002861 0

0 0 0 0 0 0.00131215 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00180177 0 0 0 0 0 0 0 0 0.01873247 0 0 0.00181772 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00104619 0 0 0 0 0 0 0 0.05211793 0 0 0 0 0 0 0.0041716 0
0 0 0 0 0 0.00217792 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00108896 0 0 0 0 0 0 0 0 0.02213427 0 0 0 0 0 0 0.00107052 0 0.00191356 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00108259 0 0 0.00650267 0 0.01208262 0 0 0.02397608 0 0 0 0 0 0 0 0

0.00084505 0.03452522 0 0.0001418 0.00025266 0.00674559 0 0 6.21E-05 0 0 0 0.00022464 0 0 0 0 0 2.98E-05 0 0 0 0.00012903 6.22E-05 0 0 0 0 0 0 0.00216604 0 0 0 0 0 0 0 0 0.0056247 0 0 0.0010654 0 0 0 0 0 0.00075544 0 0.00014499 0 0 0 0 0 0 0 0 0 0 0 0 8.77E-05 0 0.00048789 0.0011467 3.20E-05 0.00017498 0 6.55E-05 0.00094442 0 0.00036553 0 0 0 0.00021023 8.01E-05 0
0 0.02649096 0 0 0 0.01865958 0 0 0.00548152 0 0 0 0 0 0 0.00034497 0.00032579 0.00059289 0.00023552 0 0 0 0 0 0 0 0 0.00398224 0 0 0.00028828 0 0 0 0 0 0 0 0 0.10856843 0 0 0.00926492 0 0 0 0 0.0004986 0.00308307 0 9.22E-05 0.00200413 0 0 0 0 0 0 0 5.57E-05 0 0 0 0.00011444 0 0.0003484 5.96E-05 0 0 7.22E-05 0 0.00116689 0.02873231 0 0 0 0 0 0 0

0.0007487 0.00022801 0.18383195 0 0.00042989 0.00693806 0 0 0.00011427 0 0 0 0 0 0 0.00029421 0.00064311 0 0 0 0.000315 0.00044989 0 0 0 0 0 0.00016783 0 0 0.00057278 0 0 0 0 0 0 0 0 0.07383032 0 0 0.00477556 0 0 0 5.67E-05 0 0.00029164 0.00093807 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00031274 0 0 0 0 0.00059145 0.00013631 0 0 0 0 0 0 0 0 0.00017725 0.00034417
0.00030082 0.05035141 0.00010925 0 0 0.00208752 0 0 0 0 0 0 0 0 0.0001061 0.00022868 0 0.00016514 0 0 0 0 0 0.00012077 0 0 0 0 0 0.00048344 0.00151495 0 0 0 0 0 0 0 0 0.01481653 0 0 0 0 0 0.00011409 0.00023794 0 0.00052825 0 0.00521151 0 0.00051181 0 0 0 0 0 0 0 0 0 0 0 0 0.00273466 0.00016981 0 0 0 0 0 0 0 0 0 0 0 0.0010472 0
0.00202002 0.01500747 0 0 0 0 0 0 0 0 0 0 0 0 0 6.52E-05 0 9.17E-05 0 0 0 0 0 0 0 0 0.00977306 0 0 0 0.00610178 0.00160295 0 0 0 0 0 0 0 0.02219605 0 0 0.01446407 0 8.91E-05 0 0 0.00048003 0.00112747 0 0.00062025 0.00022786 0 0 0.00015508 0 0 0 0 0 0 0.00016859 0 0 0 8.12E-05 0 0 0.00012929 0 0.00016302 0.01979435 0.0816617 2.20E-05 0 0 0 0 0 0.00017231
0.00779323 0 0 0 0 0.00396757 0 0 0 0 0 0 0 0 0 0.00048038 0.00015297 0.00079626 0.00128101 0 0 0 0 0 0 0 0 0.05596328 0 0.00282497 0.00278522 0 0 0 0 0.00026954 0 0 0 0.04967165 0 0 0.00128027 0 0 0.00047926 0.00021181 0.00091167 0.00695616 0.00242902 0.00827186 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00383605 0.00544724 0 0 0.01334491 0 0 0 0 0 0 0 0.00020289
0.00024851 0.00017551 0 0 0 0.00024622 0 0 0 0 0 0 0 0 0 6.23E-05 0 0.00019977 8.33E-05 0 0 0 0 0 0 0 0 0 0 0 0.00198223 0 0 0 0 0 0 0 0 0.00213537 0 0 0.00072989 0 0 0 0.00011874 0 0.00019482 7.51E-05 0.00010452 0 0 0 0 0 0 0 0 0 0 0.00019916 0 0 0 0 0.00225943 0 0.00344446 0 0 0.00018597 0 0 0 0 0 0 0 0

0 0.00853916 0 6.83E-05 0.00016198 0.00062505 0 0 0 0 0 0 0 0 0 0.00014022 0 0.00010774 2.65E-05 0 0 0 0 0 0 0 0 0.00070359 0 0 0.00075416 0 0 0.00016227 0 0 0 0 0 0.00484611 0 0 0.00073223 0.00169003 0 0 0 0.00064465 0.00635934 9.99E-05 0.00068492 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.21E-05 0.00138804 8.38E-05 0.00100336 0 0 0.01636396 0 0.00289676 0 0 0 0 0.00026031 0
0.00182482 0 0 0 0 0.00089022 0 0 0 0 0 0 0 0 0 0.00024095 0.00011242 0.00028809 0.00030921 0 0 0 0 0 0 0 0 0.0116283 0 0 0.00014086 0 0 0 0 0 0 0 0 0.00305463 0 0 0.00694948 0 0 0 0 0 0.00203849 0 0.00460013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00099872 0.00959051 0.00030225 0.00240464 0 0 0.00072779 0 0 0 0 0 0 0 0
0.00034127 0.14610302 0.00014845 0 0 0.00191975 0 0 0 0 0 0 0 0 0 0 0 0 0.00012676 0 0 0 0 0 0 0 0 0 0 0 0.00274888 0 0 0 0 0 0 0 0 0.10770691 0 0 0 0 0 0 0.00056483 0 0 0 0 0 0 0.00015346 0 0 0 0.0002222 0 0 0 0 0 0.00090793 0 9.14E-05 0.00022847 0.00017827 0.00235095 0.00022645 0 0 0 0.01909107 0 0 0 0 0.00015283 0.00072932

0 0.00031724 0 0 0 0.00204609 0 0 0 0 0 0 0 0 0 0.00034374 0 0.00011255 0.00032538 0 0 0 0 0 0 0 0 0 0 0 0.00129598 0 0 0 0 0.00030146 0 0 0 0.00998354 0 0 0.00138025 0 0.00020714 0.0003173 0.00014756 0.00114091 0.03488805 0 0.00240668 0.00027737 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00027738 0.00660624 0.00193161 0.00675646 0 0 0.00613249 0 0.00015862 0 0 0 0 0.00063585 0
0.00052043 0 0 0 0 0.00366131 0 0 7.69E-05 0 0 0 0 0 0 7.04E-05 0.00014006 0 0 0 0 0 0 0 0 0 0 0.01370928 0 0 0.00038575 0 0 0 0 0 0 0 0 0.1093769 0 0 0 0 0 0 0.0001579 0 0.00115722 0 0.00323334 0 0 0 0 0 0 0.00028647 0 0 0 0 0 0.00044327 0 0.00068339 0.00023041 0 0 0.00010388 0 0 0 0 0 0 0 0 0.00014328 0

0 0.03620616 0.00018988 0 0 0.05019097 0 0 0.00017538 0 0 0 0 0 0 0 0.00020693 0 0 0 0 0.00049126 0 0 0 0 0 0.07718499 0 0 0.00049658 0 0 0 0 0.00033135 0 0 0.00018988 0.13941635 0 0.00051856 0.00731625 0 0 0 0 0 0.00075512 0 0 0 0.00022813 0 0.0004035 0 0.00064027 0 0.00060057 0 0.03328893 0 0 0.00016946 0 0.00135036 0.00046005 0 0.00019048 8.27E-05 0 0.00579624 0 0 0 0 0 0 0.00035473 0.00058625
8.23E-05 0.00269871 0 0 0 0.01642051 0.00036014 0 0.00204578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00901391 0 0 0.00038261 0.00014637 0 0 0 0 0 0 0 0.11852441 0 0 0.03519197 0 0 0 0.00147935 0.00028415 0.00451656 0 0.00095306 0.00030501 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00689349 0.00034957 0 0 0 0 0.03877033 0.00143952 0.01050773 0 0 0 0 0 0.00025013

0.00095339 0.00430914 0 0 0 0.00285251 0.00036896 0 0.00031844 0 0 0 0 0 0 0.00034162 0.00059811 0.00042552 9.51E-05 0.00019898 0 0.00037645 0 0 0 0 0 0.00157902 0 0.00011742 0.00949213 0 0 0 0 0 0 0 0 0.06605346 0 0.00018521 0.00722688 0 6.16E-05 0 0 0 0.00060981 8.16E-05 0 0.0001181 0 0.00038161 0.00012214 0.00016521 0.00018474 0 0 0 0.00473275 0 0 0 0 8.00E-05 0.00064881 0 8.33E-05 0 0 0 0 0.00726093 0 0 0 0 0.00010326 0
0.0020646 0.00076396 0 0 0 0.00323212 0 0 0 0 0 0 0 0 0 0.00012064 0.00010577 0.00027039 7.61E-05 0 0 0 0 0 0 0 0 0.08131807 0 0 0 0 0.00014036 0 0 0 0 0 0 0.09181434 0 0 0.00035223 0 0 0.00054918 0 0.00034543 0.00060733 0.00218408 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5.20E-05 0.00015366 0 0.00011189 0 0 0.00181279 0 0 0 0 0 0 0 0.00030571

0.00152532 0.00027208 0 0 0 0.00413817 0 0 0.0003981 0 0 0 0 0 0 0.00033089 0 0 0.00017072 0 0 0 0 0 0 0 0 0 0 0 9.19E-05 0 0 0 0 0 0 0 0 0.0789748 0 0 0.00096666 0 0 0 0 0.00088776 0.00354726 0 0.00072343 0 0 6.85E-05 0 0 0 0 0 0 0 0 0 0.00012463 0 7.22E-05 0.00012645 0 0.00013627 0 0 0.00358282 0.00049604 0.00250493 0 0 0 0 0 0
0.00049528 7.27E-05 0 0 0.00017676 0.00063148 0 0 0 0 0 0 0 0 0 0 0 6.21E-05 5.68E-05 0 0 0 0 0 0 0 0 0.00888551 0 0 0.00047115 0 0 0 0 0 0 0.00018783 0 0.01818673 0 0 0 0 0.00019554 0 0.00152572 0.00061987 0.0133198 0 0 8.01E-05 0 0 0 0 0 0 8.13E-05 0 0 0 0 0.00011396 0 0.00023976 0.00087271 0.00061697 0.00073752 0 0 0.00729703 0 0 0 0 0 0 0 0.00041042
0.00019109 0.00366585 0 0 9.98E-05 0.00511152 0 0 0 0 0 0 0 0 0 0.00075082 0.00061688 0.00073313 0.00091684 0 0 0 0 0 0 0 0 0 0 0.00253332 0.0005169 0 0 0 0 0.00019164 0 0 0 0.11279078 0 0 0 0 0 0.0001041 0.00019715 0 0.00024348 0 0.00320476 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00012804 0.00041462 0 0.00010386 0 0 0.00208456 0.08474383 0 0 0 0 0 0 0
0.00160353 5.62E-05 0.01936507 0 0 0.00724418 0.00108998 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00012784 0 0 0 0 0 0.02747708 0 9.53E-05 7.75E-05 0.00043048 0 0 0 0 0 0 5.77E-05 0.03604022 0 0 0.00058519 0 0 0.00010227 0.00250172 0.00067424 0.00148144 9.25E-05 5.89E-05 0 0 0 5.94E-05 0 6.41E-05 0 0 0 0 0 0 0 0 5.21E-05 0.00044363 0.00043562 0.00088084 3.56E-05 0 0 0 0.00056594 0 0 0 0 0.00019797 0.00013137
0.00081829 0.00259185 0 0 0 0.00304924 0 0 0 0 0 0 0 0 0 0.00035183 0 0 3.05E-05 0 0 0 0 0 0 0 0 0 0.0001171 0.00075174 0.00489386 0 0 0 0 0 0 0 0 0.07269986 0 0 0.07787852 0 0 0 7.85E-05 0.00041809 0.000444 0 0.00035357 0.00014896 0 8.15E-05 0 0 0 0 0 0 0 0 0 0 0 0 6.15E-05 0 5.70E-05 0 0 0.00085597 0 0.02946035 0 0 0 0 0.00012967 0.00023888

Pseudoflavonifractor capillosus [ref_mOTU_v25_02969]Intestinimonas massiliensis [ref_mOTU_v25_02970]Flavonifractor plautii [ref_mOTU_v25_02971]Sutterella wadsworthensis [ref_mOTU_v25_03066]Alistipes finegoldii/onderdonkii [ref_mOTU_v25_03069]Bifidobacterium bifidum [ref_mOTU_v25_03116]Mycolicibacterium septicum [ref_mOTU_v25_03170]Oscillibacter sp. [ref_mOTU_v25_03341]Blautia massiliensis [ref_mOTU_v25_03342]Clostridium sp. [ref_mOTU_v25_03343]Lactobacillus helveticus/gallinarum [ref_mOTU_v25_03349]Hungatella hathewayi [ref_mOTU_v25_03435]Hungatella hathewayi [ref_mOTU_v25_03436][Clostridium] scindens [ref_mOTU_v25_03437]Anaerotruncus colihominis [ref_mOTU_v25_03438]Erysipelatoclostridium ramosum [ref_mOTU_v25_03439][Clostridium] clostridioforme/bolteae [ref_mOTU_v25_03442]Clostridiales sp. [ref_mOTU_v25_03444]Faecalicatena contorta [ref_mOTU_v25_03445]Eisenbergiella tayi [ref_mOTU_v25_03446]Clostridiales bacterium [ref_mOTU_v25_03447]Prevotella disiens [ref_mOTU_v25_03472]Bacteroides caccae [ref_mOTU_v25_03473]Bacteroides finegoldii [ref_mOTU_v25_03474]Bacteroides sp. [ref_mOTU_v25_03475]Bacteroides caecimuris [ref_mOTU_v25_03476]Leuconostoc sp. [ref_mOTU_v25_03533]Eubacterium ramulus [ref_mOTU_v25_03570]Acetobacter sp. [ref_mOTU_v25_03587]Akkermansia muciniphila [ref_mOTU_v25_03591]Rikenellaceae sp. [ref_mOTU_v25_03593]Bacteria sp. [ref_mOTU_v25_03594]Barnesiella intestinihominis [ref_mOTU_v25_03595]Blautia sp. [ref_mOTU_v25_03597]Roseburia sp. CAG:471 [ref_mOTU_v25_03598]Clostridium sp. [ref_mOTU_v25_03599]Clostridium sp. CAG:253 [ref_mOTU_v25_03600]Clostridiales sp. [ref_mOTU_v25_03605]Clostridium sp. [ref_mOTU_v25_03606]Clostridium sp. [ref_mOTU_v25_03608]Roseburia sp. CAG:380 [ref_mOTU_v25_03609]Clostridium sp. [ref_mOTU_v25_03610]Clostridiales sp. [ref_mOTU_v25_03611]Clostridium sp. [ref_mOTU_v25_03612]Clostridium sp. [ref_mOTU_v25_03613]Clostridium sp. CAG:389 [ref_mOTU_v25_03615]Clostridium sp. CAG:508 [ref_mOTU_v25_03616]Clostridium sp. CAG:567 [ref_mOTU_v25_03617]Clostridium sp. [ref_mOTU_v25_03618]Clostridium sp. [ref_mOTU_v25_03619]Clostridium sp. [ref_mOTU_v25_03621]Clostridium sp. [ref_mOTU_v25_03622]uncultured Clostridium sp. [ref_mOTU_v25_03623]Clostridium sp. [ref_mOTU_v25_03624]Collinsella sp. [ref_mOTU_v25_03625]Collinsella aerofaciens [ref_mOTU_v25_03626]bacterium LF-3 [ref_mOTU_v25_03628]Firmicutes sp. [ref_mOTU_v25_03629][Eubacterium] hallii [ref_mOTU_v25_03632]Eubacterium sp. [ref_mOTU_v25_03633]Clostridiales sp. [ref_mOTU_v25_03634]Faecalibacterium sp. [ref_mOTU_v25_03636]Parabacteroides distasonis [ref_mOTU_v25_03640]Firmicutes sp. [ref_mOTU_v25_03641]Prevotella lascolaii [ref_mOTU_v25_03645]Roseburia sp. [ref_mOTU_v25_03649]Roseburia sp. [ref_mOTU_v25_03650]Ruminococcus sp. [ref_mOTU_v25_03651]Ruminococcus champanellensis [ref_mOTU_v25_03652][Eubacterium] rectale [ref_mOTU_v25_03657]Clostridiales sp. [ref_mOTU_v25_03658][Ruminococcus] torques [ref_mOTU_v25_03659][Ruminococcus] torques [ref_mOTU_v25_03660]Clostridiales sp. [ref_mOTU_v25_03661]uncultured Blautia sp. [ref_mOTU_v25_03662]Duodenibacillus massiliensis [ref_mOTU_v25_03665]Bacteroidales sp. [ref_mOTU_v25_03666]Coprobacter fastidiosus [ref_mOTU_v25_03667]Dorea formicigenerans [ref_mOTU_v25_03668][Clostridium] glycyrrhizinilyticum [ref_mOTU_v25_03672]
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0 0 0.00053706 0 9.54E-05 0 0 0.00011139 6.88E-05 0 0 0 0 0 0 0 7.02E-05 0 0.00018983 0 0 0 0.13729332 0.00422218 0.0114488 0 0 0.00018389 0 0.05185813 0 0 0.03729439 0 0.00011787 0 0 0 8.83E-05 0 0 0 0 0 0 0.00041277 0 0 0 0 0 0 0 0 0 0.00248147 0.00024185 0 0.00011079 0 0 0 0 0.00056976 0 8.55E-05 0.00044194 0 0 0.02020363 0.00016921 0.00015901 0.00022157 0.00015447 0 0 0 0 0.0007304 0
0 0.00030173 0.00174105 0 0.02888097 0 0 0.00243384 0.00039002 7.76E-05 0 0.00010943 0.00074637 0 0.00056939 0 0.00018713 0 0.00037977 0.00021007 0 0.00054854 0 0.02466169 0.03267242 0.00282356 0 0 0 0 0 0 0.01382381 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00011318 0 0 0 0 0.00039689 0.00061455 0 0 0 0 0.00132963 0 0 0.00168258 0 0 0 0.0059678 0.00088018 0.00099836 0.00117707 0.0002792 0 0 0 0 0.00035426 0.00014892
0 0 0.00014718 0.001488 0.00264327 0.00047653 0 0.0021743 0.00014811 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01494846 0.0001363 0.08042303 0.00675526 0 0 0 0.00188504 0.00034444 0 0.01088606 0 0 0.00010191 0 0.00079119 6.39E-05 0 0 0 0 0 0 0 0 0 0 0 0 0.00059933 0.00010752 0 8.10E-05 0.00043218 0.00013041 0 0 0 0 0.00131351 0.01342202 4.93E-05 0 0 0 0 0 0.01176779 0.00016131 0 0.000372 0.00012339 0 0 0.00033003 0 0 0
0 0 0.00036132 0 0.02490974 0.00021213 0 0.00072387 0.00580126 0 0 0 0 0 0 0 0.0001494 0 0 0 0 0 0.05770752 0.00010971 0.02465812 0.02317572 0 0 0 0 0.00327536 7.82E-05 0.01926549 0.00016441 0 0 0 0 7.97E-05 0 0 0 0 0 0 0 0 0 0.00037112 0 0 0.00038896 0.00011253 0 9.78E-05 0.00058043 0.00120887 0.00021215 0.00092971 0 0 0 0.00177362 0.00036865 0 6.42E-05 0.00151989 0 0 0.00507929 0.00089447 0.00065371 0.00390747 0 0 0 0 0 0.00082264 0.00013774
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Acinetobacter sp. [ref_mOTU_v25_03673]Parasutterella excrementihominis [ref_mOTU_v25_03674]Clostridium sp. [ref_mOTU_v25_03675]Clostridium sp. [ref_mOTU_v25_03676]Firmicutes bacterium [ref_mOTU_v25_03679]Clostridium sp. [ref_mOTU_v25_03680]Ruminococcus sp. [ref_mOTU_v25_03681]Alistipes finegoldii [ref_mOTU_v25_03682]Alistipes putredinis [ref_mOTU_v25_03683][Bacteroides] pectinophilus [ref_mOTU_v25_03684]Butyrivibrio crossotus [ref_mOTU_v25_03686]Intestinibacter bartlettii [ref_mOTU_v25_03687][Clostridium] leptum [ref_mOTU_v25_03688]Tyzzerella nexilis [ref_mOTU_v25_03689]Coprococcus comes [ref_mOTU_v25_03690]Dialister invisus [ref_mOTU_v25_03691]Dorea longicatena [ref_mOTU_v25_03692]Dorea longicatena [ref_mOTU_v25_03693]Methanobrevibacter smithii [ref_mOTU_v25_03695]Odoribacter laneus [ref_mOTU_v25_03696]Odoribacter splanchnicus [ref_mOTU_v25_03697]Paraprevotella clara [ref_mOTU_v25_03698]Paraprevotella xylaniphila [ref_mOTU_v25_03699]Phascolarctobacterium succinatutens [ref_mOTU_v25_03700]Prevotella copri [ref_mOTU_v25_03701]Roseburia intestinalis [ref_mOTU_v25_03702][Ruminococcus] torques [ref_mOTU_v25_03703]Clostridium ventriculi [ref_mOTU_v25_03744]Clostridium botulinum/paraputrificum [ref_mOTU_v25_03804]Prevotella bivia [ref_mOTU_v25_03862]Intestinimonas butyriciproducens [ref_mOTU_v25_03928]Coprobacillus cateniformis [ref_mOTU_v25_03929]bacterium OL-1 [ref_mOTU_v25_03955]Streptococcus gordonii/cristatus [ref_mOTU_v25_03970]Tannerella forsythia [ref_mOTU_v25_04027]Actinomyces graevenitzii [ref_mOTU_v25_04054]Bacteroides coprophilus [ref_mOTU_v25_04094]Lactococcus piscium [ref_mOTU_v25_04162]Gemella haemolysans [ref_mOTU_v25_04194]Parvimonas micra [ref_mOTU_v25_04287]Parvimonas sp. oral taxon 110 [ref_mOTU_v25_04288]Parvimonas sp. KA00067 [ref_mOTU_v25_04290]Bilophila wadsworthia [ref_mOTU_v25_04300]Bifidobacterium merycicum [ref_mOTU_v25_04325]Bifidobacterium angulatum [ref_mOTU_v25_04326]Mitsuokella multacida [ref_mOTU_v25_04329]Clostridium saudiense/disporicum [ref_mOTU_v25_04336]Clostridiales sp. [ref_mOTU_v25_04568]Bittarella massiliensis [ref_mOTU_v25_04646][Clostridium] symbiosum [ref_mOTU_v25_04652]Lachnoclostridium phocaeense [ref_mOTU_v25_04663]Oscillibacter sp. [ref_mOTU_v25_04664]Turicibacter sanguinis [ref_mOTU_v25_04702]Turicibacter sanguinis [ref_mOTU_v25_04703]Ruthenibacterium lactatiformans [ref_mOTU_v25_04716]Sutterella wadsworthensis [ref_mOTU_v25_04772]Streptococcus sp. 263_SSPC [ref_mOTU_v25_04783]Rothia dentocariosa [ref_mOTU_v25_04800][Clostridium] citroniae [ref_mOTU_v25_04828]Bacteroides plebeius [ref_mOTU_v25_05069]Clostridiales sp. [ref_mOTU_v25_05137]Blautia obeum [ref_mOTU_v25_05139]Blautia obeum [ref_mOTU_v25_05140]Phocea massiliensis [ref_mOTU_v25_05236]Flavonifractor plautii [ref_mOTU_v25_05238]Comamonas kerstersii [ref_mOTU_v25_05249]Lachnospira sp. [ref_mOTU_v25_05263]Rothia mucilaginosa [ref_mOTU_v25_05264]Rothia mucilaginosa [ref_mOTU_v25_05265]Fenollaria massiliensis [ref_mOTU_v25_05274]Fenollaria timonensis [ref_mOTU_v25_05275]Fusobacterium varium [ref_mOTU_v25_05385]Parabacteroides johnsonii [ref_mOTU_v25_05400]Parabacteroides merdae [ref_mOTU_v25_05401]Parabacteroides sp. SN4 [ref_mOTU_v25_05402]Holdemania sp. Marseille-P2844 [ref_mOTU_v25_05920]Holdemania filiformis [ref_mOTU_v25_05921]Pyramidobacter piscolens [ref_mOTU_v25_06035]Faecalibacterium prausnitzii [ref_mOTU_v25_06108]Faecalibacterium prausnitzii [ref_mOTU_v25_06109]
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0 9.04E-05 7.13E-05 0 0 0.00103158 0 0.00271203 0.01914131 0 0.02441748 0 0.00026269 0 0.00038384 0 0 0.00076641 0 0 0.0028783 0 0 0 0 0.00014593 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00096146 0 0 0.00192039 0 0 0 0 0 0.00327229 0 0 0.00049123 0.00104134 0 0 0 0 0 0.00014737 0.00019418 0 5.33E-05 0.00014229 9.65E-05 0 9.80E-05 0 0 0 0.00029276 0.00504955 0 0 0 0 0.00291827 0.00297524
0 0 0.00011988 0 0 0.00107343 0.00082804 0.01107832 0.01717488 0 0.0001917 0 0.00018415 0 0.0002097 0 0.00015521 0.00026464 0 0 0.00415405 0.05261421 0.00208166 0.00253484 0 0 0.00020248 0 0 0 0.00018578 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.02114001 0 0 0.00019617 0.00037833 0 0.00015225 0.00020664 0 8.48E-05 0.00017935 0.00016536 0.00022994 0.00012304 0 0 0.00011191 0.00011191 0 0 0 0 0.00559509 0 0.00024393 0 0 0.01464415 0.00054737
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0 0.00500011 0 0 0 0.00341247 0 0.0190179 0.05716376 0 0 0.00011203 0.0002253 0 0.00019145 0 0.00028131 0.00869124 0 0 0.00689698 0 0 0 0 0.00106051 0 0 0 0 0.00014285 0 0 0 0 0.00018707 0 0 0 0 0 0 0.00349801 0 0 0 0 0 0 0 0 0.00366743 0 0 0.00048107 0 0 0 0 0 0 0 0 0 0.0001224 0 0.00015031 0 0 0 0 0 0 0.01497803 0 0.00018162 0 0 0.01591591 0.0001555
0 0 0 0 0 0.00198434 0 0 0 0 0 0.0016081 0 0 0.00158473 0.01346038 0 0 0 0 0.00493344 0 0 0 0 0.00126778 0.00579942 0 0 0 0.00318799 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00254147 0 0 0 0 0 0 0 0 0 0.00123336 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01301783 0.00267337
0 0 0.00086442 0 0 0.0016793 0.00021362 0 7.78E-05 0 0 0.00152207 0.00046803 0.03280073 0.00275909 0 0.00169522 0.0049214 0 0 0 0 0 0 0.00129692 0.00013271 0.00107298 0 0 0 0.00011735 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00570915 0 0.00016055 0.00260178 0 0 0 0.00018394 0 0.00023039 0.00030218 0.00017616 0 0.00042904 0 0.00025107 0 0 0 0 0 0.00955046 0 0 0 0.00043221 0 0.00120967 0.00512715
0 0 0 0 0 0 0.00010525 0.00039966 0.00104017 0 0.00230269 0 0.00090136 0.00247393 7.19E-05 0 0.0001046 7.62E-05 0.04435263 0 0.00211819 0.00312453 0 0.0010547 0.00655116 0 0.00138897 0 0 0 0.00029317 0.00021208 0 7.52E-05 0 0 0 0 0 0.00011606 0 0 8.72E-05 0 0 0 0 0 0.00019213 0 0 0.00024774 0 0 0.00159863 0.00012315 0 0 0 0 0.00010371 0.00037161 0 0 0.00012387 0 0 0 0 0 0 0 0.00375174 0.00047557 0 0 0 0 0.00190317 0.00095927
0 0 0.00023034 0.00026764 0 0.00187484 0.00010473 0.00050033 0.0033202 0 0 0 0 0 0.00043813 0 0.00039212 0.00117635 0.00089975 0 0.00105396 0 0 0 0.62663752 0.00024651 0.00024366 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00844693 0 0 0.00027737 0.00022888 0 0 0 0.00679106 0 0 0 0 0 0 0.00038277 0 0.00019336 0 0 0 0 0.00479325 0 0 0 0 0.00303377 0.0124381
0 0.00299366 0.00073301 0 0 0.00032252 0.00080729 0.01539674 0.03979721 0 0 0 0.00025759 0 0.00064153 0.00027298 0 0.00055227 0 0.00194989 0.00292971 0 0 0 0 0 0 0 0 0.00038788 0 0 0 0 0 0 0 0 0 0 0 0 0.00145334 0 0 0 0 0 0 0 0 0.00899104 0 0 0.00127972 0 0 0 0 0.06920669 0 0 0.00025047 0 0.00034421 0 0 0 0 0 0 0 0.00876657 0.00510662 0 0 0 0 0.00632116 0.00474082
0 0 9.50E-05 0 0 0.00679754 0 0.00086417 0 0 0 0.00019081 0.00240067 0.00029221 0.00010077 0 0.0001753 0.00138113 0 0 0 0 0 0 0 0 0.0004782 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9.21E-05 0 0 0.00014487 0 0.00780339 0 0.00014685 0.00214602 0 0 0 0.00019774 0 9.46E-05 0.00036974 0 0.00040307 0.00133624 0 0 0 0 0 0 0 0 0.00729692 0 0 0.00050472 0 0.00737798 0.00028622
0 8.00E-05 0 0 0 0.00032741 0 0.00129032 0.01309718 0 0 6.52E-05 0.00063453 0 0.00022957 0 8.28E-05 0.00209495 0 0 0.000789 0.00140482 6.77E-05 0 0.10949958 0 0.00104368 0 0 0 0 0 0.00096483 0 0 0 0 0 0 0 0 0 0 0 0.00015503 0 0 0 0 0 0 0.00107408 0 0 0.00021882 0.00093096 0 0 0 0 0.0002672 0.00205035 0 0 0 0 0 0 0 0 0 0 0.00117469 0.00085188 0 0 0 0 0.00804292 0.0024693

0.00036833 0 9.24E-05 0 0 0 0 0 0 0 0 0.00010105 0.00091074 0.03607987 0.00029001 0.0019413 0 0.00047728 0 0 0 0 0 0 0.00010597 0.00146335 0.00251513 0 0 0 0.00010476 0.00029531 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00034997 0 0 0 5.41E-05 0.00706871 0 0 0 0.00040639 0 0.0001731 0.00110455 0 0 0.00272955 0 0 0 0 0 0 0 0 0.10379525 0.00012348 0.00022809 0.00022724 0 0.00065872 0.00023303
0 0.00013573 0 0 0 0.00058537 0.00011598 0.00140488 5.40E-05 0.0131807 0 0.00033019 0.00026404 0 0.00022805 0.00011256 0.00012253 0.00021168 0 0 0.00625819 0 0 0 0 0 0.01008633 0 0 0 0 0.00010698 0 0 0 0 0 0 0 0 0 0.00021489 0.00022487 0 0 0 0 0 0 0.0004206 0 0.00074178 0 0 0.02202244 0 0 0 0.00022105 0 1.00E-04 0.00015728 0 0 0.00043263 0 0.00011006 0 0 0.00268145 0 0 0.00256955 0 0 0 0.00059984 0 0.00090855 0.00531354
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0 0 0 0 0 0.00136049 0 0.02147161 0.05214636 0 0 3.88E-05 0 0.00113309 0 7.88E-05 0 0.00021696 0 0 0.01529741 0.00194655 0.0001003 0 0 0.00015366 0.00012419 0 0 0 0.00019187 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00082529 0 0 0.0011888 0 0 0 0.0001468 0 0 0.00021696 0 0 0.00112101 0 0 0 0 0 0.00031631 0 0 0 0 0 0 0 0.00123454 0.00132258
0 0 0.00012956 0 0 0.00183786 0.0006009 0.00033089 0.03461258 0 0 9.84E-05 0.00025042 0.00032434 0.00339046 0 0.00021146 0.00091419 0 0 0.00120009 0.01369994 0 0 0 0 0.00032789 0 0 0 0.00055759 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00092979 0.00032274 0 0.000882 0 0 0 0 0 0.00017435 0.00022247 0 0 0.00077197 0 0.0002507 0 0 0 0 0 0 0.00314123 0 0 0.00037981 0 0.0067664 0

0.00471025 0 0 0 0 0.00559552 0.00114821 0 0.00090089 0 0 0.00054339 0.00384769 0 0.00197785 0 0 0.00071652 0 0 0.00419759 0.02704355 0 0 0 0.00823439 0.00196662 0 0 0 0 0 0.0019835 0 0 0 0.02561091 0 0 0 0 0 0 0 0 0 0 0 0 0.00035889 0 0.00101698 0 0 0.01256215 0 0 0 0 0 0 0.00104619 0 0 0 0 0 0 0.00085111 0 0 0 0 0.00175858 0 0 0 0 0.00170453 0.00719023
0 0 0.00107943 0.00164189 0.00100338 0.00065591 0 0 0.00500332 0 0 0 0 0 0.00262415 0.22520538 0 0.00143506 0 0 0.00100884 0 0 0 0 0 0.00083828 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00152679 0 0.00107943 0.00365374 0 0 0 0 0 0 0 0 0 0.00100066 0 0 0 0 0 0 0 0 0 0 0 0 0 0.03031477 0.01430789
0 0 0 0 0 0.00035623 8.37E-05 0 4.80E-05 0 0 0.00148153 0.00034476 0 0.00047977 0 0.00234845 0.00121644 0.13309342 0 0.00092773 0 0 0.00076525 0.01633918 7.45E-05 8.97E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00010242 0 0 0 7.48E-05 0 0 0 0 0.00099794 0.00011082 0.0001483 0.00679163 9.65E-05 0 0 0 0 0.00013313 0.00011753 0.00013905 0 0.00011722 0 7.56E-05 0 5.01E-05 0 0 0 0 0.00096295 0 0 0 0 0.00161337 0.00089243
0 0.00088468 3.83E-05 0 0 0.00212015 0 0.01049505 0.00395329 0 0 0.00061783 0 0 0.00077216 0 0 0.00027611 0 0 0.00205907 0 0 0.00067343 0 0 0.00447264 0 0 6.74E-05 0.00064489 0 0 0 0 0 0 0 0 7.36E-05 0 5.39E-05 0.00011133 0 0 0 0 0 0 0.00012622 0 0.00134322 0 0 0.00027111 0 0 0 0 0 0 0.00014381 9.77E-05 0 0.00015421 0 0 0 0.00029867 0 0 0.00373422 0.00157282 0.00073984 0 0 0 0 0.03185564 0.01324816
0 0.00079372 0.00010419 0 0 0.00014083 0.0002833 0.00088005 0.01993001 0 0.0001723 0.00044261 0.00144223 0.00085566 0.00031549 0.11379244 0.0005444 0.00103984 0 0 0.00427787 0 0 0 0.0412085 0.0002474 0.00136309 0 0.00311264 0 0.00011984 0 0 0 0 0 0 0 0 0 0 0 0.00043494 0 0 0 0 0 0 0 0 0.0010284 0 0.00018533 0.00546883 0 0 0 0 0 0.00024468 0.00019175 0.00020662 0 0.00044003 0 0 0 0.00011013 0 0.00022444 0 0 0.03352056 0 0 0 0 0.00122139 0.0022438
0 0 0 0 0 0.0007975 0.00074518 0.00035013 0.02723581 0 0 0 0.00272999 0 0.00112407 0.06595702 0 0.00076395 0 0 0.00214666 0 0 0 0.09350166 0.00015167 0.00014541 0 0 0 0 0 0.00011549 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00252038 0 0 0.00712432 0 0 0 0 0 0.00012322 0.00114847 0.00023164 0 0.00015125 0 0.00026832 0 9.78E-05 0 0 0 0 0 0 0.00071745 0.00060489 0 0.00054626 0.00089262
0 0 0 0 0 0.00063824 0 0.00606215 0.07149617 0 0 6.93E-05 0.0002218 0 0.00051129 0 9.12E-05 0.00036106 0 0 0.01860225 0 0 0 0 0.00029092 0 0 0 0 5.26E-05 0 0 0 0 0 0 0 0 0 0 0 7.08E-05 0 0 0 0 0 0 0 0 0.00229896 0 0 0.00027595 0 0 0 0 0 0.00012532 0.00027595 9.49E-05 0 0.00048244 0 0 0 0 0 0 0 0.00114242 7.36E-05 0 0 0 0 0.00309059 0.00401241
0 0.00033157 0.00020275 0 0 0.0028584 0.00043737 0 0.04498635 0 0 0.00043923 0.00711838 0.00404279 0.00100436 0.01168945 0.00060777 0.00186644 0 0 0.00782481 0.01090286 0 0 0 8.37E-05 0.00054265 0 0 0 0 0.00019076 0 0 0 0 0 0.00032793 0 0 0 0 8.17E-05 0 0 0 0 0 0 0 0 0.00435657 0 9.97E-05 0.0015744 0 8.21E-05 0 0.00018681 0 0.00014235 0.00323555 0.00010751 0 9.85E-05 0 0 9.32E-05 0.00038947 0 0 0 0 0.00231037 0 0 0 0 0.00624978 0.00406897
0 6.40E-05 7.03E-05 0 0 0.00079242 0.00032748 0.00036033 0.00125902 0 0.0095358 0 0.00039832 3.09E-05 0.0002449 0 0.00303677 0.0007961 0 0 0.00077167 0.00456339 4.13E-05 0 0.05259336 0.00071318 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.40E-05 0.00010211 0.0013358 0 0 0 0 0 0 0.00066797 0 0 8.26E-05 7.46E-05 0 0 0 0 6.55E-05 0.00050772 0.00026619 0 4.77E-05 0 0.00027058 0 0 0 0 0 0.00132148 0.00020885 0 0 0 0 0.00150435 0.00096595
0 0 0.00014421 0 0 0.0055288 0.00011012 0.00010484 0.00387237 0 0 0.00056795 0.00226922 0 0.00225622 0.00202468 0.00012261 0.00015447 0 0 0.0001835 0 0 0 0.00189259 0.00060104 0.00011265 0 0 0 0 0.00018794 0 0 0 0 0 0 0.00019744 0.00033727 0 0 0.00017918 0 0 0 0 0 0 5.40E-05 0 0.0001659 0 6.78E-05 0.00275443 9.91E-05 0 0 0 0 0 0.001337 0.0001162 0 3.53E-05 0 9.85E-05 0 0 0 0 0 0 0.00049987 0 0 0.00028812 0 0.02244483 0.00067502
0 0.00019117 0.00028336 0 0 0.00047088 0.00050449 0.00367214 0.00037782 0 0.00298195 0.00018397 0.00018388 0.00053214 0.00066148 0 0.00012605 0.00215141 0 0 0.00077827 0.00144712 0.00012264 0.01049769 0.09137183 0.00024119 0.00017566 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00017072 0 0.00258979 0 0 0 0 0 0 0.00376897 0 0 0.00256226 0 0 0 0 0 0.00013435 0.00023983 0 0 0.0001213 0 0 0 0.00039635 0 0 0 0 0.00011273 0 0 0 0 0.00177212 0.00631656

0.00014396 0 0.00014228 0 0 0.0001151 0.00076082 0 0.01117663 0 0 0.00028452 0.00021357 0 0.00028706 0 0.00075317 0.00069213 0 0 0.00180486 0.06043765 0.05399032 0 0 0.00971886 0.01198325 0 0.00053983 0 0 0.00019384 0 0 0 0 0 0 0 0 0 0 0.00218469 0 0 0 0 0 0 0.00031216 0 0.0044437 0 0.00033311 0.00201011 0 0 0 0 0 0.00032179 0.00068588 0 0.00034549 0.00186898 0 0 0 0 0 0 0 0 0.00659169 0 0 0.00068413 0 0.0118825 0.02229599
0 0 0.00017135 0 0 0.01211931 0.00023327 0.00074427 0.00769077 0 0.00829502 0 0.00013907 0 0.00148938 0 0.00025854 0.00091561 0 0 0.00044787 0.00261243 0.00039479 0 0 0.00128912 0.00014476 0 0 0 0.00017413 0 0 0 0 0 0 0 0 0 0 0 0.0001467 0 0 0 0 0 0 0 0 0.00185596 0 0 0.00033991 0.00032025 0 0 0 0.06936023 0.00011205 0.00028642 0 0 0.00011382 0 0 0 0 0 0 0 0.00036168 0.00141174 0 0 0 0 0.00264449 0.00207764
0 0 0 0 0 0.00034509 0 0.00388815 0.0084006 0 0 0.00011079 0.00013251 0 0.00378637 0 0.00085163 0.00130153 0 0 0.00200164 0.0013982 0 0 0.08636555 0.00038182 0.00110013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00690589 0 0 0.00475249 0.00038373 0 0 0 0 0.00021839 0.00011926 0 0.0001744 0.00055425 0 0 0 0 0 0 0 0 0.0030704 0 0 0.00020173 0 0.01184836 0.03112479
0 0.00070752 0 0 0 0.00169897 0.00037645 0.01449071 0.05470877 0 0 0.0005726 0.00018988 0.01008647 0.00055062 0 0.00018933 0.00104435 0 0 0.01348179 0.0224559 0 0 0 0.00037755 0.00296061 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00052409 0 0.00015191 0 0 0 0 0 0 0.00014189 0 0.00640299 0 0.00015191 0.00055417 0 0 0 0 0 0 0.000403 0 0 0.00100733 0 0 0 0.00012251 0 0.00073784 0 0 0 0 0 0 0 0.00610709 0.00470686
0 0.0001005 0 0 0 0.00019551 9.71E-05 0.0021681 0.01473547 0 0 0.00046503 0.00027936 0 0.00109728 0 0.00029078 0.00054864 0 0 0.0082251 0 0 0.00057233 0 0.00022675 0.00059111 0 0 0 0.00025886 0 0 0 0 0 0 0 0 0 0 0 0.0001195 0 0 0 0 0 0 0 0 0.00092792 0 0 0.00012981 0.01365914 0 0 0 0 0 0.00015359 0 0 0.00015432 0 0.00011917 0 0.00010171 0 0 0 0.00619021 0.00070633 0 0 0 0 0.00425696 0.00368745

0.0003333 0 0 0 0 0.00010473 0 0 0.07921346 0 0 0 7.68E-05 0.00017078 0.00414937 0.00258886 0.00045433 0.00167844 0 0.00064271 0.00170367 0.00010206 0 0 0.28520734 0.00105815 0.00058214 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00047831 0 0.00047046 0 0 0 0 5.14E-05 0 0.00338863 0 0 0.00126073 0.00011982 0 0 0 2.62E-05 0.00013092 0.00203751 0.00031815 0 0.00023405 0 9.59E-05 0 0 0 0 0 0.00475195 0.00014243 0 0 0 0 0.0156006 0.01124798
0 0.00010902 0 0 0 0.00072896 0.0023996 0.001561 0.00466261 0 0.00022946 0.00011788 0 0.00012092 0.00014975 0 0.00015106 0.00065969 0 0 0.00339313 0 0 0 0 0.00020627 0.00050379 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00018664 0 0 0 0.0001263 0 0 0 0 0.00551506 0 0 9.11E-05 0.00635092 0 0 0 0 0.00015151 0.00235221 0.00017498 0 7.31E-05 0 0 0 0 0 0 0 0 0.00301198 0 0 0 0 0.00487529 0.00420442

0.0002907 0.00222878 0 0 0 0.00029567 0 0.00095409 0.04099729 0 0.00111135 0.00011963 0 0 6.79E-05 0 0.00029834 0.00052037 0 0 0.00751912 0 0 0 0.53691642 0.00180683 0 0 0 0 0.00014779 0 0 0 0 0 0 0 0 0 0 0 0.00018426 0 0 0 0 0 0 0 0 0.00538027 0 0.00010993 9.19E-05 0 0 0 0 0.00026639 0.00023927 0 8.65E-05 0 0 0 0.00011757 0 7.73E-05 0 0 0 0.00127609 0.0044042 0 0 0 0 0.00142419 0.00165191
0 0 0 0 0 0.00146235 0 0 0.02433441 0 0 0.00010525 0 0 0.0003147 0 0.00064816 0.00077671 0 0 0.00336284 0.01026171 0.00019448 0 0.00903936 9.75E-05 0.00087528 0 0 0 0.00015513 0 0 0 0 0 0 0 0 0 0 0 0.00013883 0 0 0 0 0 0 0 0 0.00014756 0 0 4.09E-05 0.0047501 0 0 0 0.00014488 0 0.00024302 6.01E-05 0 0.00027917 0 0.00010403 0 0 0 0 0 0 0.0024055 0 0 0 0 0.05511508 0.00677193

0.00016632 0 0.00025164 0 0 0.00250198 0.00038633 0.00091555 0.00017395 0 0.00012473 0 9.97E-05 0 0.00039315 0.01256261 0 0.00073891 0 0 0.00102937 0 0 0 0 0.0001727 0.00010948 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00018336 0 0 0 0 0 0 0 0 0.00310266 0 0 0.0002621 0 0 0 0 0 0 0.00010314 0 0 9.54E-05 0 0 4.89E-05 0.0001185 0 0 0 0 0.00520634 0 0 0 0.00020772 0.00505619 0.01482191
0 0 6.44E-05 0 0 0.001309 0.00260311 0.00869391 0.07240797 0.00216599 0 0 0 0.00238017 0.00015535 0 0.0001267 0.00021612 0.00131756 0 0.00457636 0.01009535 0 0 0.02312504 7.77E-05 0.00364309 0.00016173 0 0 0.00034867 0 0 0 0 0 0 0 0 0 0 0 0.00025828 0 0 0 0 0 0.00012928 0 0 0.00899504 0 0 0.00363858 0.00042046 0 0 0 0 7.71E-05 6.73E-05 0.00019659 0 0.0001604 0.00320234 0.00012134 0 0.00013125 0 0 0 9.53E-05 0.00544914 0 0 0 0 0.00806642 0.00480107

0.00347519 0.00022937 0.00015113 0 0 0.00220583 0 0.01884985 0.04980879 0 6.47E-05 7.44E-05 0.00101712 0.00033158 0.00170892 0.0004471 0.00036649 0.00153332 0 0 0.00175791 6.03E-05 0 0 0.00024054 0.00030138 6.11E-05 0 0 0 0.00012543 0 0 0.00014811 0 0 0 0 0 0 0 0 0.00027516 0 0 0 0 0 0 0 0 0.00395404 0 0 0.00055671 0 0 0 0 0 0.0001269 0.00086781 0.00032474 0.00013535 0.00016544 0 0 0 0 0 0 0 0.01054261 0 0 0 0 0 0.00179447 0.00255198

Faecalibacterium prausnitzii [ref_mOTU_v25_06110]Faecalibacterium prausnitzii [ref_mOTU_v25_06111]Faecalibacterium prausnitzii [ref_mOTU_v25_06112]Catabacter hongkongensis [ref_mOTU_v25_06126]Faecalicatena fissicatena [ref_mOTU_v25_06159]Dolosigranulum pigrum [ref_mOTU_v25_06164]Desulfovibrio piger [ref_mOTU_v25_06282]Collinsella intestinalis [ref_mOTU_v25_06307]Desulfovibrio fairfieldensis [ref_mOTU_v25_06308]Firmicutes sp. [ref_mOTU_v25_06316][Clostridium] asparagiforme/lavalense [ref_mOTU_v25_06317]Oxalobacter formigenes [ref_mOTU_v25_06370]uncultured Clostridium sp. [ref_mOTU_v25_06391]Christensenella minuta [ref_mOTU_v25_06399][Eubacterium] sulci [ref_mOTU_v25_06466]Senegalimassilia anaerobia [ref_mOTU_v25_06538]Alistipes obesi [ref_mOTU_v25_06695]Desulfovibrio desulfuricans [ref_mOTU_v25_06852]Propionibacterium acidifaciens [ref_mOTU_v25_07012]uncultured Butyricicoccus sp. [ref_mOTU_v25_07314]uncultured Flavonifractor sp. [ref_mOTU_v25_07315]Alistipes ihumii [ref_mOTU_v25_07379]Holdemania massiliensis [ref_mOTU_v25_07383]Clostridiales bacterium S5-A14a [ref_mOTU_v25_07475]Acholeplasma sp. CAG:878 [ref_mOTU_v25_07583]Anaerotruncus sp. CAG:528 [ref_mOTU_v25_07590]Anaerotruncus sp. CAG:390 [ref_mOTU_v25_07591]Azospirillum sp. CAG:239 [ref_mOTU_v25_07592]Bacteroides sp. CAG:462 [ref_mOTU_v25_07596]Butyrivibrio sp. CAG:318 [ref_mOTU_v25_07605]Clostridium sp. CAG:1193 [ref_mOTU_v25_07609]Clostridium sp. CAG:127 [ref_mOTU_v25_07611]Clostridium sp. CAG:138 [ref_mOTU_v25_07612]Clostridium sp. CAG:167 [ref_mOTU_v25_07613]Clostridium sp. CAG:217 [ref_mOTU_v25_07615]Clostridium sp. CAG:230 [ref_mOTU_v25_07616]Clostridium sp. CAG:299 [ref_mOTU_v25_07619]Clostridium sp. CAG:343 [ref_mOTU_v25_07621]Clostridium sp. CAG:349 [ref_mOTU_v25_07622]Clostridium sp. CAG:413 [ref_mOTU_v25_07624]Clostridium sp. CAG:43 [ref_mOTU_v25_07626]Clostridium sp. CAG:440 [ref_mOTU_v25_07628]Clostridium sp. CAG:448 [ref_mOTU_v25_07629]Clostridium sp. CAG:465 [ref_mOTU_v25_07632]Clostridium sp. CAG:510 [ref_mOTU_v25_07634]Clostridium sp. CAG:571 [ref_mOTU_v25_07639]Clostridium sp. CAG:58 [ref_mOTU_v25_07640]Clostridium sp. CAG:609 [ref_mOTU_v25_07643]Clostridium sp. CAG:7 [ref_mOTU_v25_07647]Clostridium sp. CAG:710 [ref_mOTU_v25_07648]Clostridium sp. CAG:793 [ref_mOTU_v25_07652]Clostridium sp. CAG:921 [ref_mOTU_v25_07655]Clostridium sp. CAG:964 [ref_mOTU_v25_07656]Coprococcus sp. CAG:782 [ref_mOTU_v25_07661]Coraliomargarita sp. CAG:312 [ref_mOTU_v25_07662]Cryptobacterium sp. CAG:338 [ref_mOTU_v25_07664]Dialister sp. CAG:357 [ref_mOTU_v25_07665]Dialister sp. CAG:486 [ref_mOTU_v25_07666]Dorea sp. CAG:105 [ref_mOTU_v25_07667]Dorea sp. CAG:317 [ref_mOTU_v25_07668]Eubacterium sp. CAG:156 [ref_mOTU_v25_07673]Eubacterium sp. CAG:161 [ref_mOTU_v25_07674]Eubacterium sp. CAG:180 [ref_mOTU_v25_07675]Eubacterium sp. CAG:192 [ref_mOTU_v25_07676]Eubacterium sp. CAG:274 [ref_mOTU_v25_07678]Eubacterium sp. CAG:38 [ref_mOTU_v25_07679]Eubacterium sp. CAG:581 [ref_mOTU_v25_07680]Eubacterium sp. CAG:841 [ref_mOTU_v25_07682]Mycoplasma sp. CAG:472 [ref_mOTU_v25_07685]Mycoplasma sp. CAG:956 [ref_mOTU_v25_07689]Phascolarctobacterium sp. CAG:266 [ref_mOTU_v25_07691]Prevotella sp. CAG:474 [ref_mOTU_v25_07697]Prevotella sp. CAG:891 [ref_mOTU_v25_07701]Roseburia sp. CAG:303 [ref_mOTU_v25_07704]Ruminococcus sp. CAG:254 [ref_mOTU_v25_07707]Ruminococcus sp. CAG:382 [ref_mOTU_v25_07709]Ruminococcus sp. CAG:403 [ref_mOTU_v25_07710]Ruminococcus sp. CAG:579 [ref_mOTU_v25_07711]Ruminococcus sp. CAG:624 [ref_mOTU_v25_07712]Staphylococcus sp. CAG:324 [ref_mOTU_v25_07714]
0.00590036 0 0.00123104 0 0 0 0 0 0 0 0 0 0.00047501 0 0 0 0.00124772 0 0 0 0 0.00146884 0.00032218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0001865 0 0 0 0 0 0 0 0.00012824 0 0 0 0 0 0 0 0 0 0 0 0 0 0.07647132 0 0 0.00062232 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0054401 0 0.02253167 0 0 0 0 0 0 0 0 0 0.00019418 0 0 0.00037436 0.00017989 0 0 0 0 0.00021865 0 0 0 0 0 0.00014988 0 0 0 9.02E-05 0 0.00018972 0 0 0 0.00054933 0.00031191 0 0 0 0 0.03749799 0.00500258 0 0 0 0.00019136 0 0 0 0 0 0 0 0 0 0 0 0.00084462 0.00010213 0 0 0 0.00036944 9.30E-05 0 0 0 0 0 0 0 0 0 0 0 0 0
0.01538855 0 0.02091556 0 0 0 0.0002678 0 0 0 0 0 0.00023873 0 0 0 0 0 0 0 0 0.01017175 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00013274 0 0 0 0 0 0 0 0.00010454 0 0 0 0 0 0 0 0 0 0 0 0 0 0.20623316 0 0 0.00020667 0.00047369 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00507373 0.00023029 0.00286703 0 0 0 0 0 0 0 7.47E-05 0 0.00015376 0.00020948 0 0.00024085 0.02006693 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00014781 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.03981068 6.10E-05 0 0 0 0 0 0 0.00018406 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00115535 0 0.05704644 0 0 0 0 0 0 0 0 0 0.00055148 0 0 0 0.01883148 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00139343 0 0 0 0 0 0 0 0 0 0 0 0.00014244 0 0 0.00010551 0 0 0 0 0 0 0.00026147 0 0 0 0 0 0.00021169 0.04692389 0 0 0 0.00034441 0 0 0 0 0 0 0 0 0 0 0 0 0
0.03061904 0 0.007296 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00515154 0 0.01209915 0 0 0 0 0 0 0 0 0 0.00031995 0 0.00017655 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00021377 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00021167 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.000498 0 0.00188419 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00182194 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00011535 0 0.00012047 0 0 0 0 0 0 0.00043674 0 0 0 0.0099916 0.02939716 0 0 0 0 0.0007538 0 0 0 0 0 0 0 0 0 0 0 0 0.00053651 0 0 9.99E-05 0 0 0.00615614 0 0 0 0 0 0 0.00012589 0.00085998 0 0.000183 0
0.0023589 0 0.00275695 0 0 0 0 0 0 0 0 0 0.00055955 0 0 0 0.00102811 0 0 0 0 9.61E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00018248 0 0.00121958 0 0 0 0.00014145 0 0 0 0 0 0 0 0 0.00088625 0 0 0 0.0001916 0.00064473 0 0 0.00026194 0 0 0 0 0 0 0.00024869 0 0 0.00019248 0 0 0 0

0.00561497 0 0.03407624 0 0 0 0 0 0 0 0 0 0.00065169 0 0 0 0.01164345 0 0 0 0 0 0.00070544 0 0 0 0 0 0 0 0 0 0 0.00209982 0 0 0 0 0 0 0 0 0 0 0.04775204 0 0 0 0 0 0 0 0 0 0 0 0.00560576 0 0 0 0 0 0.02798151 0 0 0.00204943 0 0 0 0 0 0 0 0.000436 0 0 0 0 0 0
0.00251754 0 0.00348183 0 0 0 0 0 0 0 0 0 0.00023512 0 0 0 0.00608882 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9.96E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 4.77E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00137068 0 0.00122532 0 0 0 0 0 0 0 0 0.0001691 0 0 0 6.14E-05 0.00041084 0 0 0 0 0.00091279 0.00022742 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00016123 0 0 7.11E-05 0 0 0 7.19E-05 0 0 0 0 0 0 0 0 0.00617736 0 0 0 0 0 0 0 9.46E-05 0.02658816 0.00018451 0 0 0 0 0 0.07094512 0 0 0 0 0 0 0 0 0 0

0 0 0.01315415 0 0 0.00010573 0 0.00082288 0 0.00045692 0 0 0 0 0 0.00031792 0 0 0 0 0.00038815 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00024959 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00056571 0 0.00047016 0 0 0 0 0 0 0.00045063 0 0 0.00011652 0 0 0 0.00322419 0 0 0 0 0.01088256 0.00046392 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00011447 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00033019 0 0 0.00125441 0 0 0 0 0 0 0 0 0 0 0.00048479 0 0 0
0.00299162 0 0.01658292 0 0 0 0 0 0 0 0.00025439 0 0 0 0 0 0 0 0 0 0 0.02261697 0 0 0 0.00014144 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00013229 0.00019366 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0.00292532 0 0 0 0 0 0 0.00017866 0.0001452 0.00026761 0.00011331 0.00032724 0 0 0.00670971 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00073441 0 0.00037695 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00023446 0 0.00299405 0 0 0.00022799 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.0009884 0 0.00371316 0 0 0 0 0 0.00019587 0 0 0 0 0 0 0.00661166 0.00016462 0 0 0 0 0 0 0 0 0 0 0 0 0.00021219 0 0.00024951 0 0 0 0 0 0 0 0 0 0 0 0 0.00243209 0 0 0 0.00022585 0 0 0 0 0.00029555 0 0 0 0.03343658 0 0 0 0 0.01482542 0 0 0 0 0 0 0.0162143 0 0 0 0 0 0 0.00250253 0 0 0

0.00079292 0 0.00515339 0.00021402 0 0 0 0 0 6.92E-05 7.47E-05 0 0 0.00041288 0.00011368 0 0.00212035 0 0 0 0 0 0.00011899 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00023572 0 0.00042886 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00012437 0 0 0 0 0 0 0 5.92E-05 0 0 0 0 0 0
0.00192893 0 0.00376829 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00022016 0 0 0 0 0.00662778 0 0 0 0 0 0 0 0 0 5.06E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6.76E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00018923 0 0 0 0 0 0 0 0 9.27E-05 0 0 0 0 0
0.00012466 0 0.01142762 0 0 0 0 0 0 0 7.40E-05 0 0.00013576 0.00015116 0 0 0.00158326 0 0 0 0 0.00321304 0 0.00016833 0 0 0 0 0 0 0 0 0 0.00034717 0 0.00013819 5.80E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00064912 0 0 0 0 0 0 0 0 0 0 0.00293415 0 0 0.00011097 0 0 0 0 0.00226135 0 0 0 0 0 0 0 0 0
0.00074495 0 0.00487556 0 0 0 0 0.00016169 0 0 0 0 0 0 0 0 0.01956833 0 0 0 0 0.00096694 0 0 0 0 0 0 0 0 0 0 0 7.26E-05 0 0 0 0 0 0 0 0 0 0.04709335 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00021689 9.45E-05 0 0 0 0.00020045 0.00075831 0 0 0 0 0 0 7.95E-05 0 0.00161953 0 0 0 0
0.00314232 0 0.00111889 0 0 0 0 0 0 0.0001292 9.43E-05 0 0 0 0 0 0 0 0 0 0 0 0.00039997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00973455 0 0 0.0001408 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01586378 0 0 8.57E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00962872 0 0.00160036 0 0 0 0.00029962 0 0 8.18E-05 0 0 0.00029054 0.00038998 0 0 0.00285391 0 0 0 0 0.00103471 0 0 0 0 0 0 0.00941896 0 0 0 0 0 0 0 0.00017901 0.00066515 0 0 0 0 0 0.03796736 0 0 0.00028799 0 0 0 0.00853567 0 0 0 0 0.00022184 0 0 0 0 0 0 0 0 0 0.00041657 0 0 0 0 0 0 0 0 0.00015237 0 0.00602454 0 0 0
0.01204093 0 0.02949449 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00430668 0 0 0 0 0 0.00384648 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00158188 0 0 0 0 0 0 0.12561868 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00628262 0 0.0016446 0 0 0 0 0 0 0 0 0 0 0 0 0.0048684 0 0 0 0 0 0.00342556 0.00185998 0 0 0 0 0 0 0 0 0.00086912 0 0 0 0 0 0.00915443 0 0 0 0 0 0.01287812 0 0 0 0 0 0 0.01384695 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00108259 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00047816 0 0.00119995 0 0 0 0.00014334 0 0 0 7.73E-05 0.00039399 6.19E-05 0.0004668 0 0.00409993 0 0 0.00013595 0 0 0 0.00030875 0 0 0 0 0 0 0 0 0 0 7.67E-05 0 0 0 0 0 0 5.61E-05 0 0 0 0.00043338 0 0 0 5.67E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6.18E-05 0 0 0 0.00024141 0 0 0 0 0 0.00265958 0 0 0 0
0.01035398 0 0.05599485 0 0 0 0 0.00034967 0 0 0.00015435 0 0.0010963 0 0 0.00021621 0 0 0 0 0 0.0003287 0.00042347 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5.26E-05 0 0 0 0.01151234 0 9.83E-05 0 8.49E-05 0 0 0 0 0 0 0 0 0 0 0 0 7.06E-05 0 0 0 8.26E-05 0.00385829 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00022245 0 0.00129175 0 0 0 0 0 0 0.00011466 0 0 0.00038007 0 0 0.00026355 0.00256003 0 0 0 0 0.00166642 0.00054673 0 0 0 0 0 0 0 0 0.00012604 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0001575 0 0 0 0 0 0 0 0 0 0 0 0.00024492 0 0 8.44E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00108349 0 0.00251398 0 0 0 0 0.00077224 0 0.00037857 0 0 0 0 0 0 0.00495943 0 0 0 0.00012322 0.00154981 0 0 0 0 0 0 0 0 0 0 0 0.00081666 0 0 8.74E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00224085 0 0 0.00025328 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00174489 0 0.01526199 0.00016051 0 0 0 0 0 0 0 0 0.00021239 0 0 0 0.00338092 0 0 0 0 0.00069012 0 0 0 0 0 0 0 0 0 0 0 0.00026542 0 0.00035167 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9.20E-05 0.00157154 0 0 0.00017282 0 0 0 0 0 0 0 6.93E-05 0 0 0 0 0 0
0.01630761 0 0.00050423 0.00012123 0.00015127 0 0 0 0 0 0 0 0.00018681 0 0 0 0.01572678 0 0 0.00027611 0 0.01475831 0 0 0 0 0 0 0 0 0 0 0 0.00138283 0 0.00018681 0 0 0 0 0 0 0 0 0 0.00014425 0.00017595 0.00388163 0.00011418 0 0.00015289 0 0 0 0 0 0 0 0 0 0 0.00010055 0.00020737 0.00028022 0.0001812 0.00018628 0.02326367 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00175421 0 0.01187152 0 0 0 0.0002277 0 0 0 0 0 0.00017943 0 0 6.52E-05 0.0006319 0 0 0 0 0.00019103 0 0 0 0.00119195 0 0 0 0 0 0 0 0.00063772 0 0 0 0 0 0 0 0.00027896 0 0.02707203 0.04212231 0 0 0 9.03E-05 0.00103051 0.0054023 0.00038034 0 0.00325999 0 0 0 0.00496926 0 0 0 0 0.07430609 0 0 0.00014657 0 0 0.00069779 0.01452232 0 0.00315106 0 0 0 0.00012707 0 0 0 0
0.02109742 0 0.000343 0 0 0 0 0 0 0 0 0 0 0.00020863 0 0 0.00062144 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00036638 0 0 0 0 0 0 0 0 0 0 0.00012569 0 7.81E-05 0 0 0 0 0 0 0 0 0.00464108 0 0 0 0 0.00014233 0 0 0 0 5.67E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.02200209 0 0.0018415 0 0 0 0 0 9.10E-05 0 0 0 0 0 0 0.00446172 0.00084712 0 0 0 0 0.00021626 0.00073824 0 0.00019161 0 0 0 0 0 0 0 0 0 0 0 0 0.00014958 0 0 0 0 0.00017402 0 0.00349715 0.00487544 0 0 0 0 0.00994208 0 0 0 0 0.00012011 0 0 0 0 0 0 0.06833201 0 0 0 0 0.00067637 0 0 0 0 0 0 0 0.00044969 0 0 0 0
0.00616636 0 0.02146412 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00414766 0 0 0 0 0.00099798 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00019296 0 0 0 0 0 0 0 0 0 0.00023094 0 0.00024001 0 0 0 0 0 0 0 0 0 0 0 0 0 0.04049059 0 0 0.00033142 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00068701 0 0.00425555 0 0 0 0.00062925 0 0 0 0.00014885 0 0 0 0 0.00065268 0.00027924 0 0 0 0 0.00244277 0.00022813 0 0 0 0.00359412 0 0 0 0 0 0.00011381 0.00467493 0 0 0 0 0.00021692 0 0 0 0 0 0 0.01044187 0 0 0.00029172 0 0 0.00023554 0 0 0 0.00014339 0 0 0 0 0 0.00015705 0.02121051 0 0 0.00292581 0.0060053 0 0 0 0 0 0 0.00067529 0.00014929 0 0 0 0 0.00012595
0.04268185 0 0.00413226 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00054243 0 0 0 0 0.00099504 0 0 0 0 0 0 0 0 0 0 0 0 0 9.39E-05 4.59E-05 0 0 0 0.00031755 0 0 0 0 0 0 0 0.00014074 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00019401 0 0 0.00013165 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0.01431342 0.00038202 0 0 0 0 0 0 0 0 0 0 0 0.00053652 0.00473407 0 0 0 0 0.00419756 0.0004776 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00053209 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00026081 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00456387 0 0.01363569 0 0 0 0 0 0 0 0 0 0.000186 0 0 0 0.01718495 0 0 0 0 0.00031734 0 0 0 0 0 0 0.13737142 0 0 0 0 0.00043539 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9.90E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00010215 0.00012427 0 0 0 0 0 0 9.67E-05 0 0 0 0 0 0

0.0078558 0.00012178 0.00517689 0 0 0 0 0.00042751 0 0.00021915 0 0 0.00014971 0 0 0.00096071 0.00084444 0 0 0.00014896 0 0.00470278 0.00020591 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00015147 0 9.59E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00041667 0 0 0.00023842 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.01026502 0 0.01195837 0 0 0 0 0 0 0 0 0 0.00026237 0 0 0.00016725 0.0002094 0 0 0 0 0 0 0 0 0 0 0.00025302 0 0 0 0 0 0.00219005 0 0.00019836 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00031337 0 0.0001476 0 0 0 0 0 0 0 0.00093293 0 0 0.00029865 0.00058805 0 0 0 0 0 0 0 0 0.00041163 0.0001348 0 0 0
0.00314749 0 0.0035551 0 0 0 0 0 0 0 0 0 0.00023444 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00055095 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00155745 0 0 0 0 0 0 0 0 0 0 0 0 0.01892031 0 0 0 0.00018905 0 9.25E-05 0 0.00141955 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00792744 0 0.00683312 0 0 0 0 0 0 0 0 0 0.00045755 0 0 0.00015195 0.0062469 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00102567 0 0 0 0 0 0 0 0.01391366 8.05E-05 0 4.45E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.03334684 0 0 0.00205834 0 0 0 0 0 0.06227943 0 0 0 0 0 0 0 0
0.00769131 0 0.00851605 0 0 0 0 0 0 0 0 0 0.00022112 0 0 0 0.00056606 0 0 0.00049179 6.83E-05 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00250238 0 0 0 0 0 0 0 0 0.00060212 0 0 0 0 0.00012915 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0002625 0.00283014 0 0 0 0 0 0 0 0 0 0 0 0 0
0.00433631 0 0.01364929 0 0 0 0 0 0 0 0 0 0.00016769 0 0 0.0011982 0.00943093 0.00016478 0 0 0 0.00117038 0.00013321 0 0 0 0 0 0 0 0 0 0 0 0 0.00013816 0 0 0 0.00401598 0.00016383 0 0 5.75E-05 0.08317649 0.00375156 0 0 4.78E-05 0.00430577 0 0 0 0.00638685 0 0 0 0.01169219 0 0 0.0001329 0 0.00010023 0 0 0.00016671 0 0 0.00192276 0 0 0 0 0 0 0 0 0.01452695 0 0

Suplemento 12. Tabla de abundancia relativa de los taxa identificados con anotación taxonómica usando mOTUs



0.00017232 0 0.00085386 0 0 6.00E-05 0 0 0 0 5.63E-05 0 0.00034405 0 0 0 0.01258034 0 0 0 0 0.00655064 0.00025359 0 0 0 0 0.00475138 0 0 0 0 0 0.00189525 0 0 0 0 0 0 0 0 0 4.70E-05 0 0 0.00010804 0 0.00010806 0 0 0 0 0.00012083 0 0 0 0 0 0 0 0.00010299 0.00011597 0 0 0.00121398 0.00677923 0 0 0 0.01191944 0 0 0 0 0 0 0 0 0

Proteobacteria bacterium CAG:495 [ref_mOTU_v25_07717]Firmicutes bacterium CAG:95 [ref_mOTU_v25_07718]Firmicutes bacterium CAG:582 [ref_mOTU_v25_07725]Firmicutes bacterium CAG:102 [ref_mOTU_v25_07726]Firmicutes bacterium CAG:114 [ref_mOTU_v25_07728]Firmicutes bacterium CAG:124 [ref_mOTU_v25_07729]Firmicutes bacterium CAG:129 [ref_mOTU_v25_07730]Firmicutes bacterium CAG:137 [ref_mOTU_v25_07731]Firmicutes bacterium CAG:145 [ref_mOTU_v25_07732]Firmicutes bacterium CAG:170 [ref_mOTU_v25_07733]Firmicutes bacterium CAG:227 [ref_mOTU_v25_07734]Firmicutes bacterium CAG:238 [ref_mOTU_v25_07735]Firmicutes bacterium CAG:272 [ref_mOTU_v25_07736]Firmicutes bacterium CAG:313 [ref_mOTU_v25_07737]Firmicutes bacterium CAG:341 [ref_mOTU_v25_07738]Firmicutes bacterium CAG:345 [ref_mOTU_v25_07739]Firmicutes bacterium CAG:449 [ref_mOTU_v25_07740]Firmicutes bacterium CAG:460 [ref_mOTU_v25_07741]Tissierellia bacterium S7-1-4 [ref_mOTU_v25_07820]Prevotella sp. S7-1-8 [ref_mOTU_v25_07821]Adlercreutzia equolifaciens [ref_mOTU_v25_08094]Bacteroidales bacterium KA00251 [ref_mOTU_v25_08429]Ruminococcaceae bacterium D5 [ref_mOTU_v25_08483]Clostridium phoceensis [ref_mOTU_v25_08865]Fournierella massiliensis [ref_mOTU_v25_08867]uncultured Eubacterium sp. [ref_mOTU_v25_08868]Merdimonas faecis [ref_mOTU_v25_08871]Clostridia bacterium UC5.1-2E3 [ref_mOTU_v25_09093]Clostridium sp. AT4 [ref_mOTU_v25_09167]Anaerotruncus rubiinfantis [ref_mOTU_v25_09169]Neglecta timonensis [ref_mOTU_v25_09386]Peptoniphilus sp. KHD4 [ref_mOTU_v25_09388]Romboutsia timonensis [ref_mOTU_v25_09389]Coriobacteriaceae bacterium CHKCI002 [ref_mOTU_v25_09409]Christensenella massiliensis [ref_mOTU_v25_10002]Christensenella timonensis [ref_mOTU_v25_10040]Gordonibacter massiliensis [ref_mOTU_v25_10124]Provencibacterium massiliense [ref_mOTU_v25_10126]Oscillibacter sp. PC13 [ref_mOTU_v25_10185]Arabia massiliensis [ref_mOTU_v25_10234]Massilioclostridium coli [ref_mOTU_v25_10237]Urmitella timonensis [ref_mOTU_v25_10238]Pseudoflavonifractor sp. Marseille-P3106 [ref_mOTU_v25_10245]Clostridium sp. Marseille-P3244 [ref_mOTU_v25_10248]Azospirillum sp. 51_20 [ref_mOTU_v25_10408]Clostridium sp. 26_22 [ref_mOTU_v25_10411]Clostridium sp. 27_14 [ref_mOTU_v25_10412]Oscillibacter sp. 57_20 [ref_mOTU_v25_10413]Allisonella histaminiformans [ref_mOTU_v25_10689]Campylobacter hominis [ref_mOTU_v25_11004]Eubacterium ventriosum [ref_mOTU_v25_11151]Ruminococcus callidus [ref_mOTU_v25_11153][Clostridium] spiroforme [ref_mOTU_v25_11181]Bacillus sporothermodurans [ref_mOTU_v25_11263]Bacteroides coprocola [ref_mOTU_v25_11279]Holdemanella biformis [ref_mOTU_v25_11382]Ruminococcaceae bacterium D16 [ref_mOTU_v25_11463]Gemella morbillorum [ref_mOTU_v25_11495]Prevotella bergensis [ref_mOTU_v25_11577]uncultured Clostridium sp. [ref_mOTU_v25_11605]uncultured Clostridium sp. [ref_mOTU_v25_11606]uncultured Clostridium sp. [ref_mOTU_v25_11607]uncultured Clostridium sp. [ref_mOTU_v25_11609]Granulicatella elegans [ref_mOTU_v25_11628]Alloprevotella tannerae [ref_mOTU_v25_11629]Coprococcus catus [ref_mOTU_v25_11851]Alistipes indistinctus [ref_mOTU_v25_11860]Hungatella hathewayi [ref_mOTU_v25_11861]uncultured Blautia sp. [ref_mOTU_v25_11916]uncultured Anaerotruncus sp. [ref_mOTU_v25_12068]Levyella massiliensis [ref_mOTU_v25_12154]Firmicutes species incertae sedis [meta_mOTU_v25_12227]Clostridiales species incertae sedis [meta_mOTU_v25_12228]Clostridiales species incertae sedis [meta_mOTU_v25_12229]Firmicutes species incertae sedis [meta_mOTU_v25_12231]Dehalococcoidales species incertae sedis [meta_mOTU_v25_12232]Clostridium sp. CAG:138 [meta_mOTU_v25_12233]Clostridium species incertae sedis [meta_mOTU_v25_12234]Ruminococcus sp. CAG:177 [meta_mOTU_v25_12235]Clostridiales species incertae sedis [meta_mOTU_v25_12237]
0 0 0 0.00391247 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00054242 0 0 0.00020386 0 0.00025374 0 0 0 0 0 0 0.00034777 0 0 0 0 0 0 0.00024333 0 0 0 0 0 0 0 0.00024698 0.00018845 0 0.00433886 0 0 0 0 0 0 0 0 0 0 0.00060421 0 0 0 0.00014742 0.00260409 0 0 0.00028912 0 0 0 0 0 0 0 0 0 0.00023575
0 0 0 0.000948 0 0 0 0 0 0 0 0 0 0 0.01807878 0 0 0 0 0 0.00011462 0 0.00020043 0.00015151 0 0.00014168 0 0 0 0 0 0 7.64E-05 0 0 0 0 0 0.00017843 0 0 0 0 0 0 0 0 0 0 0 0.00041523 0.00017621 0 0 0 0 0 0 0 0.00028094 5.39E-05 0.00026964 0 0 0 0.00014737 0.0001192 0 0 0 0 0 0 0 0 0 0.00398899 8.26E-05 0 0.00018038
0 0 0 0.00318009 0.0006333 0 0 0 0 0 9.53E-05 0 0 0 0 0 0 0 0 0 0 0 0 0.00122457 0 0.00019782 0 0 0 0.00038516 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00026973 0 0 0 0 0 0 0.00012304 0.0003301 0 0 0.01534624 0 0 0 0 0 0 0 0 0 0 0.00045862 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.00181641 7.51E-05 0 0 0 0 0 0 0 0 0 0 0 0 8.82E-05 0 0 0 0 0 0.00044891 0 0 0 0 0 0.00011682 0 0 0 0 0 0 0 6.75E-05 0 0 0 9.73E-05 0 0 0 0 0 0 9.22E-05 0 0 0.00046198 0.00015712 0 0 0.00096795 0 0 0 0 8.55E-05 0.00015896 0 0 0 0.00011715 0.00030812 0.00017374 0 0 0 0.00179106 0 0 0.00666394 0 0.01265451 0.0010787 0 0.0040243
0 0 0 0.00046534 0.0001381 0 0 0 0 0 0 0 0.00033016 0.00113467 0 0 0 0 0 0 0.00027851 0 0 0.00010322 0 0.00017462 0 0 0 0 0 0 0.00013369 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00024322 0 0 0 0.00069726 0.00024958 0 0 0 0 0 0 0 0 0.00024201 0 0 0 0.00034775 0 0 0 0 0 0 0 0.00060739 0 0 0.001462 0 0 0.0003368
0 0 0 0 0.00148545 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00248358 0 0 0 0 0 0.00294403 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.00011632 0.00081572 0 0 0 0 0 0.00041369 0 0 0 0 0 0 0 0 0 0 0 0 0.00033917 0 0.00070387 0 0 0 0 0 0 0.00046526 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00362616 0 0 0.04751005 0 0 0 0 0 0 0 0 0 0 0.00035153 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 3.51E-05 0 0 0 0 0 0 0 0.00020095 7.38E-05 0.00013239 0 0 0 0.00658588 0 0 0.00071803 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9.77E-05 9.72E-05 0.00018379 0 0 0 0 0 0 0 0 0.00013156 0 0.00023086 0 0.00016931 8.66E-05 0 0.00011575 0 0 0 0.00314648 0 0.03079869 0.00087603 0.00018696 0.00014891 0 0.00028536
0 0 0 0.00043761 0 0 0 0 0 0.00057585 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00024651 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00197204 0.00069292 0 0 0 0 0 0 0 0 0 0.00093118 0 0 0 0.00024796 0.0003789 0 0 0 0 0.00051563 0 0 0 0 0 0 0 0
0 0 0 0.0005232 0 0 0.00026893 0 0 0 0 0 0 0 0 0.00033162 0 0 0 0 0.00033254 0 0 0.00024373 0 0 0 0 0 0 0 0 0.00052204 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00444877 0 0 0 0 0 0 0 0 0 0.00082902 0 0 0 0 0.00018673 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0.00016211 0.00019363 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00083939 0 0 0 0 0 0 0 0 0.00032074 0.00018984 0 0 0 0 0 0 0.00018838 0 0 0 0 0 0 0 0 0 0.00223034 0.00089989 0.00029008 0 0 0 0 0 0 0 0 0 0 0 0 0.00047894 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00029421
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Bacteria species incertae sedis [meta_mOTU_v25_12238]Ruminococcaceae species incertae sedis [meta_mOTU_v25_12239]Lachnospiraceae species incertae sedis [meta_mOTU_v25_12240]Clostridium sp. CAG:1193 [meta_mOTU_v25_12245]Dehalococcoidales species incertae sedis [meta_mOTU_v25_12246]Ruminococcus species incertae sedis [meta_mOTU_v25_12248]Clostridium species incertae sedis [meta_mOTU_v25_12249]Clostridiales species incertae sedis [meta_mOTU_v25_12251]Clostridiales species incertae sedis [meta_mOTU_v25_12252]Clostridiales species incertae sedis [meta_mOTU_v25_12253]Clostridiales species incertae sedis [meta_mOTU_v25_12254]Clostridium sp. CAG:448 [meta_mOTU_v25_12255]Clostridiales species incertae sedis [meta_mOTU_v25_12256]Dehalococcoidales species incertae sedis [meta_mOTU_v25_12257]Ruminococcaceae species incertae sedis [meta_mOTU_v25_12259]Eubacterium species incertae sedis [meta_mOTU_v25_12260]Bacteroidales species incertae sedis [meta_mOTU_v25_12262]Ruminococcaceae species incertae sedis [meta_mOTU_v25_12264]Clostridiales species incertae sedis [meta_mOTU_v25_12265]Tyzzerella species incertae sedis [meta_mOTU_v25_12266]Clostridium sp. CAG:217 [meta_mOTU_v25_12270]Clostridiales species incertae sedis [meta_mOTU_v25_12272]Clostridium sp. CAG:798 [meta_mOTU_v25_12275]Ruminococcus sp. CAG:254 [meta_mOTU_v25_12276]Prevotella sp. CAG:279 [meta_mOTU_v25_12279]Bacteria species incertae sedis [meta_mOTU_v25_12280]Prevotella species incertae sedis [meta_mOTU_v25_12281]Oscillibacter sp. 57_20 [meta_mOTU_v25_12282]Clostridiales species incertae sedis [meta_mOTU_v25_12284]Firmicutes species incertae sedis [meta_mOTU_v25_12285]Ruminococcaceae species incertae sedis [meta_mOTU_v25_12286]Clostridiales species incertae sedis [meta_mOTU_v25_12288]Mogibacterium species incertae sedis [meta_mOTU_v25_12290]Mycoplasma sp. CAG:611 [meta_mOTU_v25_12292]Parabacteroides species incertae sedis [meta_mOTU_v25_12295]Clostridiales species incertae sedis [meta_mOTU_v25_12298]Clostridiales species incertae sedis [meta_mOTU_v25_12300]Clostridiales species incertae sedis [meta_mOTU_v25_12301]Faecalibacterium species incertae sedis [meta_mOTU_v25_12303]Clostridiales species incertae sedis [meta_mOTU_v25_12304]Clostridium sp. CAG:127 [meta_mOTU_v25_12306]Clostridiales species incertae sedis [meta_mOTU_v25_12307]Eubacterium sp. CAG:202 [meta_mOTU_v25_12308]Clostridiales species incertae sedis [meta_mOTU_v25_12309]Eubacterium species incertae sedis [meta_mOTU_v25_12314]Eggerthella species incertae sedis [meta_mOTU_v25_12316]Clostridiales species incertae sedis [meta_mOTU_v25_12323]Clostridium species incertae sedis [meta_mOTU_v25_12324]Faecalibacterium species incertae sedis [meta_mOTU_v25_12325]Clostridiales species incertae sedis [meta_mOTU_v25_12327]Holdemanella biformis [meta_mOTU_v25_12329]Faecalibacterium species incertae sedis [meta_mOTU_v25_12331]Prevotella species incertae sedis [meta_mOTU_v25_12332]Clostridiales species incertae sedis [meta_mOTU_v25_12334]Butyricicoccus species incertae sedis [meta_mOTU_v25_12336]Clostridium species incertae sedis [meta_mOTU_v25_12339]Clostridiales species incertae sedis [meta_mOTU_v25_12340]Dehalococcoidales species incertae sedis [meta_mOTU_v25_12342]Clostridium species incertae sedis [meta_mOTU_v25_12348]Clostridium species incertae sedis [meta_mOTU_v25_12350]Roseburia sp. 40_7 [meta_mOTU_v25_12352]Oscillibacter species incertae sedis [meta_mOTU_v25_12353]Clostridiales species incertae sedis [meta_mOTU_v25_12356]Clostridiales species incertae sedis [meta_mOTU_v25_12361]Firmicutes species incertae sedis [meta_mOTU_v25_12365]Roseburia species incertae sedis [meta_mOTU_v25_12366]Firmicutes species incertae sedis [meta_mOTU_v25_12369]Clostridiales species incertae sedis [meta_mOTU_v25_12371]Clostridiaceae species incertae sedis [meta_mOTU_v25_12374]Faecalibacterium species incertae sedis [meta_mOTU_v25_12376]Clostridiales species incertae sedis [meta_mOTU_v25_12382]Firmicutes species incertae sedis [meta_mOTU_v25_12384]Clostridiales species incertae sedis [meta_mOTU_v25_12386]Solobacterium species incertae sedis [meta_mOTU_v25_12387]Clostridiales species incertae sedis [meta_mOTU_v25_12390]Sutterellaceae species incertae sedis [meta_mOTU_v25_12394]Ruminococcaceae species incertae sedis [meta_mOTU_v25_12396]Clostridium species incertae sedis [meta_mOTU_v25_12399]Ruminococcus sp. CAG:177 [meta_mOTU_v25_12400]Clostridiales species incertae sedis [meta_mOTU_v25_12401]
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0 0.00053405 0.0009352 0 0.00104291 0 0.02111678 0.00021311 0.00466914 0.00037194 0.00245828 0 0 0 0.00047818 0 0 0.00220128 0.00214006 0 0.00261563 0 0 0.00045085 0.01910544 0 0 0.00037276 0.00165899 0.00033631 0.00115291 0.00096833 0 0.01620999 0 0 0.00556792 0.00190161 0 0.00013061 0.00402924 0 0.0102412 0.00410224 0.00029821 0.00011493 0.00054864 0 0.00069317 0.00162506 0.00320496 0.00037436 0.00095606 0.00021059 0.00034296 0.00236458 0 0.0013361 0.00024906 0 0.00070398 0 0.00119199 0.00038055 0.00108291 0.00434937 0.00015303 0 0 0.00012425 0.0004148 0 0 0 0.00042259 0 0.00048209 0.00341339 0.00145172 0
0 0.02560981 0.00207173 0 0 0 0 0 0.0021844 0.00518929 0 0 0 0 0.0054774 0.00048767 0.00010408 0.00406959 0 0 0 0 0 0.00040711 0 0 0 0 0.01781649 0 0.00542867 0 0 0 0 0 0 0.00074925 0 0 0.00398704 0 0 0.01036705 0 0 0.00018739 0 0.00797271 0.00026982 0 0.00010178 0 0.00064516 0.00042006 0 0.00114139 0 0 0 0.00015594 0 0.00131065 0.00011429 0 0.00093402 0 0 0 0 0.00011373 0 0 0 0.00067974 0 0 0.00725285 0.00328219 0
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Faecalibacterium species incertae sedis [meta_mOTU_v25_12403]Clostridiales species incertae sedis [meta_mOTU_v25_12404]Clostridium sp. CAG:440 [meta_mOTU_v25_12406]Bacteria species incertae sedis [meta_mOTU_v25_12409]Clostridiales species incertae sedis [meta_mOTU_v25_12411]Lawsonella clevelandensis [meta_mOTU_v25_12415]Lentisphaerae bacterium ADurb.Bin242 [meta_mOTU_v25_12416]Clostridium species incertae sedis [meta_mOTU_v25_12417]Clostridium sp. CAG:533 [meta_mOTU_v25_12421]Clostridiales species incertae sedis [meta_mOTU_v25_12425]Clostridiales species incertae sedis [meta_mOTU_v25_12426]Prevotella species incertae sedis [meta_mOTU_v25_12429]Clostridium sp. CAG:343 [meta_mOTU_v25_12430]Clostridiales species incertae sedis [meta_mOTU_v25_12434]Clostridiales species incertae sedis [meta_mOTU_v25_12437]Firmicutes species incertae sedis [meta_mOTU_v25_12438]Bacteria species incertae sedis [meta_mOTU_v25_12444]Clostridiales species incertae sedis [meta_mOTU_v25_12445]Clostridiales species incertae sedis [meta_mOTU_v25_12447]Coprobacillus sp. CAG:605 [meta_mOTU_v25_12448]Clostridiales species incertae sedis [meta_mOTU_v25_12452]Clostridiales species incertae sedis [meta_mOTU_v25_12458]Clostridium sp. CAG:492 [meta_mOTU_v25_12462]Clostridiales species incertae sedis [meta_mOTU_v25_12463]Clostridiales species incertae sedis [meta_mOTU_v25_12470]Clostridium sp. CAG:226 [meta_mOTU_v25_12471]Clostridiales species incertae sedis [meta_mOTU_v25_12473]Eubacterium species incertae sedis [meta_mOTU_v25_12474]Clostridiales species incertae sedis [meta_mOTU_v25_12475]Clostridiales species incertae sedis [meta_mOTU_v25_12476]Prevotella species incertae sedis [meta_mOTU_v25_12484]Clostridiales species incertae sedis [meta_mOTU_v25_12486]Clostridiales species incertae sedis [meta_mOTU_v25_12487]Clostridiales species incertae sedis [meta_mOTU_v25_12491]Clostridiales species incertae sedis [meta_mOTU_v25_12494]Clostridium sp. CAG:524 [meta_mOTU_v25_12495]Clostridiales species incertae sedis [meta_mOTU_v25_12496]Clostridium sp. CAG:302 [meta_mOTU_v25_12499]Firmicutes species incertae sedis [meta_mOTU_v25_12501]Prevotella species incertae sedis [meta_mOTU_v25_12507]Azospirillum species incertae sedis [meta_mOTU_v25_12508]Clostridium sp. 27_14 [meta_mOTU_v25_12513]Clostridiales species incertae sedis [meta_mOTU_v25_12516]Clostridiales species incertae sedis [meta_mOTU_v25_12521]Clostridiales species incertae sedis [meta_mOTU_v25_12522]Clostridiales species incertae sedis [meta_mOTU_v25_12534]Ruminococcus species incertae sedis [meta_mOTU_v25_12535]Anaerotruncus sp. CAG:390 [meta_mOTU_v25_12536]Clostridiales species incertae sedis [meta_mOTU_v25_12539]Clostridium sp. CAG:452 [meta_mOTU_v25_12543]Eubacterium sp. CAG:841 [meta_mOTU_v25_12548]Clostridiales species incertae sedis [meta_mOTU_v25_12554]Clostridiales species incertae sedis [meta_mOTU_v25_12556]Clostridiales species incertae sedis [meta_mOTU_v25_12561]Clostridiales species incertae sedis [meta_mOTU_v25_12563]Anaerotruncus sp. CAG:528 [meta_mOTU_v25_12567]Lentisphaerae species incertae sedis [meta_mOTU_v25_12568]Eggerthellaceae species incertae sedis [meta_mOTU_v25_12569]Clostridium sp. CAG:594 [meta_mOTU_v25_12571]Clostridium species incertae sedis [meta_mOTU_v25_12575]Firmicutes species incertae sedis [meta_mOTU_v25_12579]Clostridiales species incertae sedis [meta_mOTU_v25_12587]Ruminococcaceae species incertae sedis [meta_mOTU_v25_12591]Bacteroides sp. CAG:144 [meta_mOTU_v25_12596]Clostridium species incertae sedis [meta_mOTU_v25_12597]Clostridiales species incertae sedis [meta_mOTU_v25_12601]Porphyromonas species incertae sedis [meta_mOTU_v25_12604]Clostridium sp. AT4 [meta_mOTU_v25_12609]Oscillibacter sp. 57_20 [meta_mOTU_v25_12610]Lentisphaerae bacterium ADurb.Bin242 [meta_mOTU_v25_12612]Clostridium sp. CAG:306 [meta_mOTU_v25_12613]Clostridiales species incertae sedis [meta_mOTU_v25_12614]Butyricicoccus species incertae sedis [meta_mOTU_v25_12617]Clostridiales species incertae sedis [meta_mOTU_v25_12623]Clostridiales bacterium 41_21_two_genomes [meta_mOTU_v25_12629]Clostridiales species incertae sedis [meta_mOTU_v25_12631]Firmicutes species incertae sedis [meta_mOTU_v25_12633]Clostridiales species incertae sedis [meta_mOTU_v25_12635]Clostridium species incertae sedis [meta_mOTU_v25_12640]Clostridium sp. CAG:628 [meta_mOTU_v25_12644]
0.0046153 0 0 0 0.00050316 0 0 0.01516001 0 0 0 0 0 0 0.00089191 0 0 0 0 0 0 0 0 0.0028815 0 0 0 0 0 0.00023203 0 0 0 0 0 0 0.00676329 0 0 0 0 0 0.00533386 0 0.00015166 0 0 0 0 0 0 0 0 0 0.00058973 0 0 0.00289596 0 0 0 0 0 0 0 0 0 0 0.00319573 0 0 0 0 0 0 0.00069966 0 0.00230405 0 0

0.00355503 0 0 0 0 0 0.00014017 0.02716993 0 0.00012566 0 0 0.00068295 0 0 0 0 0 0.00546532 0 0.00362992 0 0 0.00921747 0 0.00046385 0 0 0 0.00075886 0 0 0 0 0.00128063 0 0 0.00306025 0 0 0 0 0.00091552 0 0.00087061 0 0 0 0 0 0 0 0 0 0.00012951 0 0 0 0.00079291 0 0 0.00238485 0.00558384 0 0.00258435 0 0 0 0.00558908 0 0.00010034 8.20E-05 0 0 0 0.00019248 0 0.00015283 0.0014047 0
0.00097841 0 0 0 0.00085436 0 0 0.00325599 0 0 0 0 0.00017496 0 0 0 0 0.00026509 0 0 0 0 0.00052467 0.00172251 0 0 0.0002902 0 0 0.00031252 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00022994 0.00017906 0 0 0 0 0 0 0.00019062 0 0 0.00055852 0 0 0 0 0.00039234 0 0.00025047 0 0 0.00014378 0 0 0 0.00705098 0 0 0 0 0 0 0 0 0.00217876 0 0

0.0006016 0 0 0 0.00015943 0 0 0.0002533 0 0.00018659 0 0.00445396 0 0 0 0 0 0 0.00073624 0 0.00951881 0 0 0.00691587 0 0.00376926 0 0 0 0.00046132 0 0 0 0 0.01845191 0 0 0.06943588 0 0.00601448 0 0 0 0.00019212 0.00021461 0.00011246 0 0 0 0.02055249 0 0 0 0 0.00012312 0 0 0.00011979 0.00681243 0 0 0.00025077 0 0 0.00015347 0 0 0 0.00079985 0 0 0 0 0 0 0.00035146 0 0.00284606 5.93E-05 0
0.00362727 0 0 0 0 0 0 0.00747589 0.00548852 0.00058966 0.0017115 0 0 0 0.02448776 0 0 0 0.00087463 0 0.00042714 0 0 0.01284783 0 0.00102342 0 0 0 0.00031454 0 0 0 0 0.00051411 0 0 0.00271396 0.00575951 0 0 0 0.00217717 0.00029218 0.00087655 0 0 0 0 0 0 0.00011292 0 0 0.00036879 0 0 0 0 0 0 0.00054189 0 0 0 0 0 0 0.00289009 0 0 0 0 0 0 0.00247795 0.00054485 0.00489186 0 0

0 0 0 0 0 0 0 0.00160337 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.03034384 0.0032546 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00233467 0 0 0 0 0.00254147 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00316598 0 0 0 0 0
0.00061381 0 0 0 0.00033657 0 0 0.00227975 0 0 0 0 0 0 0.00638674 0 0 0 0 0 0 0 0.02039562 0.00258477 0.00019749 0 0 0 0 0.0003824 0 0.00032881 0 0 0 0 0 0 0 0 0 0 0 0.00081709 0.00025955 0 0 0 0 0 0 0 0 0 0.00033873 0 0 0.00434925 0 0 0 0.00095732 0 0 0 0 0 0 0.00282478 0 0 0 0 0 0 0 0 0.00034543 0.00040286 0
0.00037871 0 0 0 0 0 0 0.00294288 0 0 0 0 0.01314039 0 0.00017519 0.00073251 0 0 0.00215774 0 0 0 0 0.00945306 0.0002492 0 0 0 0 0 0 0 0.00012423 0 0.00058232 0.02301551 0.00029419 0.00133692 0 0 0 0 0 0.00018063 0 0 0 0 0.00303244 0 0 0 0 0 0 0 0 0.00044032 0.00362605 0.00079 0.00129945 0 0 0 0.00345859 0 0.00013152 0 0.00119819 0 0 0 0 0.00024774 0 0 0.00014354 0 0.0001246 0.00041349
0.00502148 0 0 0 0 0 0 0 0 0.00053963 0 0 0 0 0 0 0 0 0 0 0.00057481 0 0 0.00116283 0 0 0 0 0 0 0 0 0 0 0.00083781 0 0 0 0 0.00132021 0 0 0.00130447 0 0.00024723 0 0 0 0 0 0 0.00024618 0 0 0.00046068 0 0 0 0 0 0 0.00049591 0 0 0 0 0 0 0.00200726 0 0 0 0 0 0 0.00049157 0 0 0.00023282 0

0 0 0 0 0.00069248 0 0 0.00260445 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00081187 0 0 0 0.0005232 0 0.00067656 0 0 0 0 0 0 0 0.00075432 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00067462 0 0 0 0 0.00103748 0 0.00161756 0 0 0 0 0 0 0.00779932 0 0 0 0 0 0.01619634 0 0 0.00193518 0 0
0.00330913 0 0 0 0.0001992 0 0 0.02291495 0 0 0 0 0 0 0.0031158 0 0 0 0 0 0.00050398 0 0 0.00029623 0 0 0 0 0 0.00044131 0 0 0 0 0.00206116 0 0.0002988 0 0 0 0 0 0 0 0.00011756 0 0 0 0 0 0 0.0003207 0 0 0 0 0 0.00017296 0 0 0 0.00082818 0 0 0 0 0 0 0.00039958 0 0 0 0 0 0 0.00264786 0 0.00100676 0 0
0.00024265 0 0 0 0.0001432 0 0 0.00047882 0 0.00013534 0 0 0.00029511 0 0.00127717 0 0.00011014 0 0.0004545 0 0.00148093 0 0.00091896 0.00056523 0 0.00024659 0 0.0002308 0 6.75E-05 0 0 0 0.00010261 0.00182514 0 0.00028134 0.0042923 0 0.00041223 0 0 0 0 0 0.00103954 0.00018652 0 0 0 0.00035025 0 0.00066369 0 0 0 0 0 0.0020224 0.0035465 0.00016892 0.00056663 0.00580738 0 0 0 0 0 0.00046048 0 0 0 0 0 0 0 0 0.00019537 0 0

0 0 0 0 0.00024959 0 0 0.00382634 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0004725 0 0.0003101 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00021893 0 0 0 0 0 0 0 0 0.00828931 0 0
0 0 0 0 0.00063642 0.00010517 0 0.00656924 0 0 0 0 0 0 0.0021092 0 0.00027577 0 0.00057056 0 0 0 0 0 0 0 0 0 0 0.00055396 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00027535 0 0 0 0 0 0 0 0 0 0.00011006 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00021662 0 0 0 0 0 0 0.00114961 0 0.00175623 0 0

0.0004037 0.00018503 0 0 0.0002836 0 0 0.00378375 0 0 0 0 0 0 0.0042518 0 0 0 0 0 0 0 0 0.00028648 0 0 0 0 0 0.00021302 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00175764 0 0 0 0 0 0 0 0 0 0 0.00238875 0.07984448 0 0 0 0 0 0.00022576 0 0 0 0 0.00039096 0 0.00057423 0 0 0 0 0 0 0 0 0.00469189 0 0
0 0 0 0 0.0001452 0 0 0.00501331 0 0 0 0 0 0 0 0 0.00018713 0 0 0 0.00151844 0 0.00464264 0.00156844 0.00021864 0 0 0 0 0 0 0 0 0 0 0 0 0.01019067 0 0 0 0.00017171 0 0 0 0 0 0 0 0 0 0 0 0.00217495 0.00019397 0 0 0 0.04249678 0 0 0.00026979 0 0 0 0 0 0 0.00798563 0 0 0 0 0 0 0 0 0.00036622 0 0

0.0006225 0 0 0 0.00039747 0 0 0 0 0 0 0 0 0 0.00040089 0 0 0 0 0.0452073 0.00114695 0 0 0.00159801 0.00100154 0.00019249 0 0 0 0.00016975 0 0 0 0 0.00045345 0 0 0 0 0 0 0 0 7.52E-05 0 0 0 0 0 0 0 0.00029878 0.00022986 0 5.67E-05 0 0 0.00062108 0.09197586 0.02143218 0 0 0 0 0.02182504 0 0 0 0.00250916 0 0 0 0.00014026 0 0 0.00029889 0.00028292 0.00034752 0 0
0 0 0 0.00012084 0 0.0001079 0 0.00025057 0 0 0 0 0.00014677 0 0 0 0.00029269 0.00032927 0 0 0.00131145 0 0 0 0.00263735 0 0 0 0 0.00129477 0 0 0 0 0.00395857 0 0 0.00246857 0 0 0 0 0 0.00077219 0 0 0 0 0 0 0 0 0 0 0.0023012 0 0 0 0 0 0 0 0 0.00022992 0 0 0 0 0.00034995 0 0 0.00021931 0 0.00015028 0 0.00104851 0 0.00026734 0 0

0.00035832 0 0 0 0.00034383 0 0 0.00059631 0 0 0 0 0 0 0.00049664 0 0 0 0 0 0 0 0.00279828 0.00293486 0 0 0 0 0 0.00018096 0 0 0 0 0.00071191 0 0 0 0 0 0 0.00034678 0 0 0 0 0 0 0 0 0 0 0 0 0.00011576 0.03770599 0 0 0 0 0 0 0 0 0 0 0 0 0.00117785 0 0 0 0 0 0 0.00018239 0 0 0 0
0.0009312 0 0 0 0.0001274 0 0 0.00330159 0 0 0 0 0 0 0.00837954 0 0 0 0 0 0.00033729 0 0.00577151 0.00327216 0 0 0 0 0 0 0 0 0 0 0 0 0.00063567 0.01173868 0 0 0 0.00094587 0 0.00254934 0 0 0 0 0.00856576 0 0 0 0 0 8.68E-05 0 0 0 0.00489512 0 0 0 0 7.20E-05 0.03462654 0 0 0 0.00111146 0 0 0 0 0 0 0.00282596 0.07941571 0.00036619 8.68E-05 0

0.00028214 0 0 0 0 0 0 0.00045096 0 0 0 0 0.00368993 0 0.00100925 0 8.15E-05 0 0 0 0.00175572 0 0 0.00894689 0.00025783 0.00721709 0 0 0 0 0 0 0 0 0.00393677 0 0.00588712 0.08079847 0 0 0 0 0 0.00126483 0 0 0 0 0 0 0 0 0 0.00018835 0.00055559 0 0 0 0 0.02508804 0 0.0003163 0 0.00055178 0 0 0 0 0.00508674 0 0 0 0 0 0 0.00014838 0 0.00118137 0.00021604 0
0.00071204 0 0 0 0 0 0 0.00058346 0 0 0 0 0 0 0.00018597 0 0.00016545 0 0 0 0.00020473 0 0 0.00407232 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00228553 0 0 0 0 0 0 0.00019585 0.01625926 0.00026823 0 0
0.00176602 0 0 0 0.00071603 0 0 0.00726106 0 0 0 0 0.00091946 0 0 0 0 0 0 0 0 0 0.00070251 0.00512019 0.00038314 0 0 0 0 0.00055759 0 0 0 0 0 0 0 0.00874448 0 0 0 0 0 0 0.00028799 0 0 0 0 0 0 0 0 0 0.00044875 0 0 0 0 0.0015507 0 0 0 0 0.0008302 0 0 0 0.00818965 0 0 0 0.00032266 0 0 0 0 0 0 0

0 0 0 0 0.0014264 0 0 0 0 0 0 0 0 0 0.00297968 0 0.00171888 0 0 0 0 0 0 0 0 0 0 0.00229226 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00791465 0 0
0.00434306 0 0 0 0 0 0 0.00246688 0 0 0 0 0.0106338 0 0 0 0 0 0 0 0 0 0.00169499 0.00433036 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0245653 0.0045429 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00334473 0.03855221 0 0 0 0 0 0 0.00165002 0 0 0.01079434 0 0 0 0 0 0 0 0 0.0020357 0 0
0.00017438 0 0 0.00011223 0 0 0 0 0.02337156 0 0 0.01281871 0 0 0.00018158 0 0 0 0.0004836 0 0.00210468 0 0 0.0017394 0.00033071 0 0 0 0 9.57E-05 0 0.01091751 0 0 0.00220303 0.00062983 0.00045446 0 0 0 0 0 0.0004099 0.00140181 0 0.00991761 0 0 0 0.0198235 0 0.00012079 0 0 0.00011496 0 0 0.0015842 0.00533692 0.00063174 0.00039537 0.00064896 0 0 0 0 0 0 0.00015492 0.00012762 0 0 0 0 0 0 0 0.00055804 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00013131 0 0 0 0.00123425 0 0 0 0 0.00462079 0 0.00015454 0 0 0 9.80E-05 0 0 0 0 0.00054495 0 0 0 0 0 0 0 0 0.00041834 0 0 0 0 0 0 0 0.00015435 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00064712 0 0 0 0 0 0 0 0 0.00155641 0 0
0.00055215 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00090772 0 0 0.00071406 0 0.00035514 0 0 0 0.00025725 0 0 0 0 0 0 0.00350106 0 0 0 0 0.00025399 0 0 0 0 0 0 0 0 0 0.00036929 0.0001314 0 0.00024175 0.02556167 0 0 0.00668108 0 0 0 0 0 0 0 0.00029335 0 0.00051597 0 0 0 0 0 0 0.00045294 0.00023063 0.00195146 0 0
0.00090733 0 0 0 0.00047747 0 0 0 0 0 0 0 0.02582951 0 0.00770534 0 0 0 0 0 0.00082994 0 0 0.00042617 0 0 0.00016837 0 0 0 0 0 0 0 0 0 0.0003415 0.09068499 0 0 0 0 0.01075777 0 0 0 0 0 0 0 0 0 0 0 0.00058532 0 0 0 0 0 0 0 0 0 0.00313952 0 0 0 0 0 0 0 0.00032129 0 0 0 0 0.0067203 0.00658295 0
0.01813702 0 0 0 0.00119627 0 0 0.00174511 0 0 0 0 0 0 0.00036155 0 0.00017447 0 0 0 0.00025846 0 0 0.00095389 0 0.00031751 0 0 0 0 0 0 0 0 0.00028824 0 0.00017794 0.08986068 0 0 0 0 0 0 0.00017893 0 0 0 0.00058184 0 0 0 0 0 0.00167639 0 0 0 0.00861265 0.01491027 0 0.00016997 0 0.00046225 0 0.00027254 0 0 0.00331872 0 0 0 0 0 0.00180903 0.00029608 0.01390601 0.00042095 0 0
0.00064839 0 0 0 0.00233089 0 0 0.0084526 0 0 0 0 0 0 0.00338894 0 0 0 0 0 0.00246405 0 0 0.00062088 0.00020058 0 0 0.00050275 0 0.00023178 0 0 0.00080204 0 0.00148505 0 0.00064912 0.02883314 0 0 0 0 0 0.00078462 0.00017075 0 0 0 0 0 0 0.00019648 0 0 0.00336462 0 0 0 0 0 0 0 0 0.00029893 0.0010451 0 0 0 0.00122096 0 0 0 0.00063901 0 0 0.00046043 0 0.00066296 0 0
0.00052483 0 0.0003778 0 0 0 0 0.00867834 0 0.00017026 0 0.01906593 0 0.00337592 0.00038666 0 0 0 0 0 0.0003199 0 0.0027336 0.00092831 0 0.00014721 0 0 0 0.00048612 0 0.00014696 0 0 0.00048634 0 0.00046161 0.01359672 0 0.0201447 0 0.00018146 0.00101258 0.00020016 0.0001195 0 0 0 0 0 0 0.00024132 0 0 0.00065612 0.01283957 0 0.00033498 0.00344158 0.01540813 0 0.00049397 0 0.00078512 0.00155677 0 0 0 0.00057097 0 0 0 0 0 0 0.0001994 0 0 0.0004297 0
0.00170901 0 0 0.00014682 0 0 0 0.00447251 0 0 0 0 0.14738243 0 0.00041965 0 0 0 0.00396059 0 0.00530199 0 0 0 0 0 0 0 0 0.00013219 0 0 0 0 0 0 0.00145486 0 0 0 0 0 0 0 0.00017773 0 0 0 0 0 0 0 0 0 0.00014558 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00024742 0 0 0.00072692 0 0.00142629 0.00087872 0
0.00163248 0 0 0 0 0.00019707 0 0.00030363 0.00599538 0 0 0 0.00012463 0 0.00114439 0 0.00027095 0 0.00054946 0 0 0 0.00089793 0.00271325 0.00024339 0.00050694 0 0 0 0.00028125 0 0 0 0 0.00292809 0.01999976 0.00412032 0.00171261 0 0 0 0.00024403 0.00773777 0.00037548 0 0.00229711 0 0 0 0 0 0.00026678 0.00010372 0 0.0007718 0.00048805 0 0.00190841 0.00353827 0.00075522 0 0.00056698 0 0 0.00069652 0 0 0 0.00339031 0 0 0 0.0002137 0 0 0.00072567 0 0.00201289 0.00049179 0

0.0004593 0 0 0 0 0.00019404 0 0.00021346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00201936 0 0 0.00055816 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00047526 0 0 0.0003651 0 0 0.00088047 0 0 0 0 0 0 0 0 0.00031233 0.00080002 0.00089543 0 0 0 0.00034488 0 0 0 0 0 0 0
0.00099545 0 0.00158038 0 0 0 0 0.01619841 0 0 0 0 0 0 0.00454794 0 0 0.00045524 0.00064155 0 0 0 0 0.00053769 0 0 0 0 0 0.00023831 0 0 0 0 0.00071326 0 0.00067813 0.00660809 0 0 0 0.00098402 0.00164981 0 0.00031327 0.0008265 0 0.00408798 0 0 0 0.00026463 0 0.00413693 0.00181289 0 0 0 0 0.00169888 0.00187081 0.00139448 0 0 0.00111804 0 0 0 0.00027437 0 0 0 0.00085775 0 0 0.00023511 0 0.00073937 0 0
0.00296849 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00083748 0.00017477 0 0 0 0 0.00076747 0 0 0 0 0 0 0 0 0 0.00022037 0 0 0 0 0 0 0 0 0 0 0 0.00025258 0 0 0 0 0 0 0 0 0 0.00050415 0 0 0 0 0 0 0.00037879 0 0 0 0 0 0 0 0 0.00103645 0 0
0.00057714 0 0 0 0 0 0 0.01357739 0 0 0 0 0.00063033 0 0 0 0 0.00043919 0 0 0 0.00043737 0 0 0 0 0 0 0 0.00028224 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00021665 0 0 0 0 0 0 0 0.00068436 0 0 0 0 0 0 0.00455236 0 0.00104694 0 0 0 0 0 0 0 0 0.00100014 0 0
0.00120652 0 0.00045913 0 0 0.00024232 0 0.00408657 0 0.00025511 0 0 0 0 0 0 0 0.00058847 0 0 0 0 0 0.00054071 0 0 0 0 0 0.00029306 0.06853587 0 0 0 0.0027176 0 0 0.00670182 0 0 0 0 0 0 0.00014491 0 0 0 0 0 0 0 0 0 0.00011917 0 0 0 0 0 0 0.00019871 0 0 0 0 0 0 0.00049509 0 0 0 0 0 0 0.00076971 0 0.00146695 0.00076022 0

0.0036962 0 0 0 0.00035867 0 0 0.00116983 0 0.00041714 0 0 0 0 0 0 0 0 0.000155 0 0.00720752 0 0 0.00014507 0.00050112 0 0 0 0 0.00052109 0 0 0 0 0 0 0 8.81E-05 0 0.00015708 0 0 0 0 0.00099047 0 0 0 0 0 0 0 0 0 0.00026389 0 0 0.00016209 0 0 0 0 0 0 0 0 0 0 0.00087293 0 0 0 0.00034977 0 0 0.00020652 0 0.00289282 0 0
0.00958934 0 0 0 0.0002192 0 0 0.00626654 0 0.00023428 0 0 0 0 0.00122045 0 0 0 0.00047271 0 0.0009524 0 0 0.00638591 0.00086215 0 0 0 0 0.00024745 0 0 0 0 0.00055891 0 0 0 0 0 0 0 0.00114108 0 0.00021519 0 0 0 0 0 0 0 0.00038586 0.00011371 0.00426633 0 0.00024766 0 0 0 0 0.0004524 0.00024356 0.00239123 0.0005773 0 0 0 0.01165175 0 0 0 0.00043655 0 0.00060859 0.00060073 0 0.00028149 0.00406367 0
0.00172068 0 0 0 0 0 0 0.00281866 0 0 0 0 0 0 0.00024434 0 0 0 0.0003556 0 0.00238177 0 0 0.00124064 0 0 0 8.82E-05 0 0 0 0 0 0 0.00068529 0 0 0 0 0 0.00037926 0 0 0 0.00011539 0 0 0 0 0 0 0 0 0 0.00011655 0 0 0 0 0.0003499 0 0.00082613 0 0 0 0 0 0 0.00417746 0 0.00010778 0 0 0 0 0.00049772 0 0.00039018 0.00056625 0
0.00616548 0 0 0 0 0 0 0.00805096 0 0 0 0.00022506 0 0.00034328 0 0 0 0 0 0 0 0 0 0.00966716 0 0 0 0 0 0.00024152 0 0 0 0 0 0 0 0 0 0 0.00031184 0 0 0 0.00031027 0 0 0 0 0 0 0 0 0 0.00016256 0 0 0 0 0.00577636 0 0.00093825 0 0 0 0 0 0 0.00229519 0 0 0 0 0 0 0 0 0.00258553 0.01257951 0
0.00081718 0 0 0 0 0 0 0.00622945 0 0 0 0 0 0 0.00368064 0 0 0 0 0 0.00033414 0 0 0 0.00057616 0 6.83E-05 0 0 0.00041837 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00040455 0 0 0 0 0 0 0.00022266 0.00012252 0 0.01833585 0 0 0 0.00094079 0.0138614 0 0.00063169 0 0.00252671 0 0 0 0 0.0051961 0 0 0 0.00047927 0 0 0 0 0.00029926 0.0096976 0
0.00451966 0 0 0 0.00034965 0 0.00015208 0.00275711 0 0.02489161 0 0 0 0 0.00638954 0 0 0 0.0006293 0.00021795 0.00043392 0 0 0.0193382 0.00015578 0.00696713 0 0 0 0.00019507 0 0 0 0 0.00425837 0 0.00122101 0.00117219 0 0 0 0 0.01682219 0.00297995 0.00023027 0.00021646 0 0 0 0 0.00282915 0 0.0016982 0.0014416 0.00016671 0 0.00021306 0.00079551 0 0 0.0003443 0.00336334 0.00013228 0 0.00038901 0 0 0 0.0086281 0 0 0 0.00063416 0 0 0.00193707 0 0.00453595 0 0
0.00800354 0 0 0 0.00033517 0 0.00016722 0.02188823 0 0 0 0 0 0.00012083 0.00163187 0 0 0 0.00012895 0 0 0 0 0.00310594 0 0.00235891 0 0 0 0.00079749 0 0 0.00070623 0 0.00045679 0 0 0 0.0007276 0 0 8.58E-05 0 0 0.00084979 0 0 0 0 0 0 0.00015025 0 0 0.0019186 0 0.00015904 0 0 0 0 0.0013627 0 0 0 0 0 0 0.00397096 0 0.00022903 0 0 0 0.00598962 0.00190172 0 0.00069655 0 0.00011844

Clostridium sp. CAG:451 [meta_mOTU_v25_12646]Clostridium species incertae sedis [meta_mOTU_v25_12650]Dialister sp. CAG:357 [meta_mOTU_v25_12661]Acinetobacter species incertae sedis [meta_mOTU_v25_12662]Ruminococcaceae species incertae sedis [meta_mOTU_v25_12664]Clostridiales species incertae sedis [meta_mOTU_v25_12667]Clostridiales species incertae sedis [meta_mOTU_v25_12668]Clostridiales species incertae sedis [meta_mOTU_v25_12674]Dialister species incertae sedis [meta_mOTU_v25_12686]Eubacterium sp. CAG:274 [meta_mOTU_v25_12688]Bacteria species incertae sedis [meta_mOTU_v25_12689]Clostridiales species incertae sedis [meta_mOTU_v25_12690]Clostridiales species incertae sedis [meta_mOTU_v25_12691]Firmicutes bacterium ADurb.Bin467 [meta_mOTU_v25_12694]Clostridium species incertae sedis [meta_mOTU_v25_12696]Bacteroidales species incertae sedis [meta_mOTU_v25_12699]Bacteroidales species incertae sedis [meta_mOTU_v25_12701]Clostridiales species incertae sedis [meta_mOTU_v25_12707]Firmicutes species incertae sedis [meta_mOTU_v25_12736]Clostridiales species incertae sedis [meta_mOTU_v25_12742]Firmicutes species incertae sedis [meta_mOTU_v25_12744]Clostridiales species incertae sedis [meta_mOTU_v25_12747]Clostridiales species incertae sedis [meta_mOTU_v25_12755]Clostridiales species incertae sedis [meta_mOTU_v25_12761]Clostridium species incertae sedis [meta_mOTU_v25_12762]Clostridiales species incertae sedis [meta_mOTU_v25_12763]Prevotella species incertae sedis [meta_mOTU_v25_12765]Ruminococcus species incertae sedis [meta_mOTU_v25_12766]Firmicutes species incertae sedis [meta_mOTU_v25_12769]Clostridiales species incertae sedis [meta_mOTU_v25_12774]Clostridiales species incertae sedis [meta_mOTU_v25_12776]Clostridiales species incertae sedis [meta_mOTU_v25_12777]Clostridium species incertae sedis [meta_mOTU_v25_12783]Clostridium species incertae sedis [meta_mOTU_v25_12784]Burkholderiales species incertae sedis [meta_mOTU_v25_12785]Clostridiales species incertae sedis [meta_mOTU_v25_12786]Ruminococcaceae species incertae sedis [meta_mOTU_v25_12789]Prevotella species incertae sedis [meta_mOTU_v25_12791]Akkermansia species incertae sedis [meta_mOTU_v25_12805]Clostridiales species incertae sedis [meta_mOTU_v25_12809]Clostridium sp. CAG:451 [meta_mOTU_v25_12813]Clostridium sp. CAG:780 [meta_mOTU_v25_12821]Dialister species incertae sedis [meta_mOTU_v25_12825]Clostridium species incertae sedis [meta_mOTU_v25_12828]Alistipes species incertae sedis [meta_mOTU_v25_12829]Clostridiales species incertae sedis [meta_mOTU_v25_12832]Clostridium species incertae sedis [meta_mOTU_v25_12839]Clostridiales species incertae sedis [meta_mOTU_v25_12842]Clostridiales Family XIII. Incertae Sedis species incertae sedis [meta_mOTU_v25_12844]Firmicutes species incertae sedis [meta_mOTU_v25_12845]Clostridiales species incertae sedis [meta_mOTU_v25_12851]Roseburia sp. CAG:182 [meta_mOTU_v25_12852]Clostridiales species incertae sedis [meta_mOTU_v25_12862]Coprobacillus sp. CAG:826 [meta_mOTU_v25_12863]Clostridiales species incertae sedis [meta_mOTU_v25_12873]Firmicutes species incertae sedis [meta_mOTU_v25_12883]Clostridium sp. CAG:433 [meta_mOTU_v25_12886]Clostridiales species incertae sedis [meta_mOTU_v25_12887]Clostridiales species incertae sedis [meta_mOTU_v25_12894]Bacteroidales species incertae sedis [meta_mOTU_v25_12895]Comamonadaceae species incertae sedis [meta_mOTU_v25_12897]Ruminococcaceae species incertae sedis [meta_mOTU_v25_12898]Clostridiales species incertae sedis [meta_mOTU_v25_12903]Clostridiales species incertae sedis [meta_mOTU_v25_12910]Roseburia sp. CAG:303 [meta_mOTU_v25_12911]Bacteria species incertae sedis [meta_mOTU_v25_12918]Firmicutes species incertae sedis [meta_mOTU_v25_12924]Prevotella species incertae sedis [meta_mOTU_v25_12932]Clostridium sp. CAG:628 [meta_mOTU_v25_12940]Bacteroidales species incertae sedis [meta_mOTU_v25_12950]Clostridiales species incertae sedis [meta_mOTU_v25_12952]Eubacterium species incertae sedis [meta_mOTU_v25_12972]Clostridiales species incertae sedis [meta_mOTU_v25_12974]Firmicutes species incertae sedis [meta_mOTU_v25_12975]Bacteria species incertae sedis [meta_mOTU_v25_12976]Clostridium species incertae sedis [meta_mOTU_v25_12977]Clostridiales species incertae sedis [meta_mOTU_v25_12978]Alistipes species incertae sedis [meta_mOTU_v25_12985]Malassezia species incertae sedis [meta_mOTU_v25_12989]Erysipelotrichaceae species incertae sedis [meta_mOTU_v25_13000]
0 0 0 0 0 0 0 0.00194897 0 0 0 0 0 0 0 0 0 0 0 0 0.00071879 0 0 0 0 0 0.19559314 0 0 0 0.00026752 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.00227659 0 0.01162584 0.00508182 0 0.00177403 0 0 0 0 0 0 0 0 0.01534386 0 0.02877591 9.60E-05 0 0 0 0.00019872 0 0 0 0 0 0 0 0 0.00054339 0 0.00023206 0 0 0.000187 0 0 0.00092245 0.00042694 0.0068796 0 0 0 0 0.00021861 0 0.00186632 0 0 0 0 0.00260464 0 0 0 0.00043403 0 0.0006872 0 0.00018931 0 0 0 0 0 0.07265001 0 0 0 0.00228508 0 0.00029185 0 0 0 0 0 0 0
0.00313872 0 0 0 0.0001938 0 0 0 0 0 0 0 0 0 0 0 0 0.00018593 0 0.00019083 0 0 0 0 0.00021314 0 0 0 0 0 0.00262245 0 0 0 0 0.00018701 0.00062726 0 0 0 0.00242891 0 0 0 0 0 0 0 0 0 0 0.00019062 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00058659 0 0 0 0 0 0 0 0 0
0.00014307 0 0 0 0.00031691 0 0 0.0001599 0 0 0 0 0 0.00010219 0 0 0 0.00012339 0.00433343 0 0 0.00106243 0 0 0 0.00515563 0.00603681 0 0 0 0.00175696 0 0.00054993 0 0 0 0 0.00045945 0 0 0 0 0.00016348 0 0 0 0 0 0 0 0.0001146 0.00011913 0 0 0.00013565 0 0 0.00236533 0 0 0 0 0 0 0 0 0 0 0 0 0.00035779 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0.00117381 0 0.00153903 0 0 0 0 0.00027846 0 0 0 0 0.00106687 0 0 0 0 0 0 0 0.00057254 0 0 0 0.00022921 0.00045203 0 0 0 0 0.00037446 0 0 0 0 0 0 0 0 0 0 0 0.00099212 0 0.00021305 0 0 0 0.00063951 0 0 0 0.00027168 0 0 0 0 0 0 0 0 0 0 0 0 0.00043924 0.00044119 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00642994 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00349452 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0.00437527 0 0 0 0 0 0 0 0 0 0 0 0.00052043 0 0 0 0 0 0 0 0 0.12911974 0 0 0 0.00046144 0 0 0 0 0.00043221 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00027087 0 0 0 0 0 0 0 0.00043103 0 0 0 0 0 0 0 0 0 0 0 0 0.00027149 0 0 0 0 0 0 0 0 0

0.00092346 0 0 0 0.00328796 0 0 0 0 0 0 0 0 0 0 0 0.00092706 0 0.00126871 0 0 0.01304806 0 0 0 0.00304794 0 0 0 0 0 0.00019842 0 0 0 0 0 0 0.01649124 0.00085682 0 0 0 0.00818119 0 0 0 0 0 0 0 8.96E-05 0 0 0.00019889 0 0.00056811 0.00153936 0.00274969 0 0 0.00045799 0 0 0 0 0.00299412 0.00020781 0.00363426 0 0 0 0 0.00049987 0 0 0 0.00019344 0 0
0.00196515 0 0 0 0 0 0 0 0.01801013 0 0 0 0.00081384 0 0 0.00213132 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00028516 0 0 0 0 0 0 0 0.00034722 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00035573 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0009114 0 0 0.0003885

0 0 0.00860554 0 0 0 0 0 0 0 0 0.00219366 0 0 0.00201807 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00133395 0 0 0 0 0.00075462 0 0 0 0.00073706 0.01704871 0 0 0 0.00481903 0 0 0 0 0 0 0 0 0 0 0 0.00138366 0 0 0 0 0 0 0 0.00079541 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00027233 0 0 0 0 0 0 0 0 0 0 0 0 0.00035297 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9.63E-05 0 0 0.00046897 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00023258 0 0 0
0 0 0.03421149 0 0.00045827 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0107775 0 0 0 0 0 0 0.00309582 0 0 0 0 0.0002646 0 0 0.00546971 0 0.000117 0 0.0005889 0 0.00068055 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.23E-05 0 0.00089999 0 0 0 0 0 0 0 0 0 0.08422907 0 0.00942457 0 0.00011596 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00031106 0 0.00019519 0 0 0.00105229 0 0 0 0 0 0 0.00053893 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00028508 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0002221 0 0 0 0 0 0.00021442 0 0 0 0 0 0 0 0 0 0.00031356 0 0 0 0 0 0 0 0.00018828 0 0 0 0.00112306 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00021916 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0001647 0 0.00020909 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00062972 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00204242 0 0 0 0 0 0 0 0 0 0 0 0 0.0004887 0 0 0 0 0 0 0 0 0
0 0 0.00567969 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0003158 0 0 0 0.01413581 0.00060357 0 0 0 0 0 0 0 0 0 0 0 0.0003844 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.00069488 0 0 0.00018556 0 0 0 0 0.00032104 0 0.00138888 0 0 0 0 0 0.00057195 0.00018493 0 0.00115228 0 0.00019587 0.08591757 0 0 0 0.00014518 0 0 0 0 8.23E-05 0 0 0 0.0001724 0.05284573 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00107475 0 0 0 0 0 0 0 0 0 0 0 0.00023686 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.00121045 0 0 0 0.00023404 0 0 0 0 0 0 0.00292767 0 0 0 0 0.00016116 0 0.00044772 0 0 0 0 0 0 0 0 0 0 0.00013292 0 0 0.16022828 0 0 0 0.00018474 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00029438 0 0 0 0 0.0001147 0 0.00013915 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.04092735 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00512669 0 0 9.28E-05 0 0 0 0 0 0 0 0 0 0 0 0 0.00027483 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01207079 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00163756 0 0 0 0 0 0 0
0 0.05491685 0 0 0 0 0 0 0 0 0 0 0.00027509 0 0 0 0 0.00010385 0 0 0.00012625 0 0 0.00020357 0 0 0 0 0 0 0.0002379 0 0 0 0 0 0 0 0 0 0 0 0.00026473 0 0 0 0 0 0 0 0 0 0 0 0 0.00187186 0.0087487 0 0 0 0 0 0 0 0 0 0 0 0 0 9.90E-05 0 0 0.00086045 0 0.00432437 0 0 0 0

0.0007 0 0.00779673 0.00071041 0 0 0 0.00028812 0 0 0 0 0.00026395 0 0 0 0 0 0 0 0 0 0 0 0 0.00045388 0 0 0 0.00013257 0.00018724 0 0 0 0.00059658 0 0 0 0 0 0 0 0 0 0.00755199 0 0 0 0.00011288 0 0 0.00175226 0 0 0 0 0.01224333 0.00015858 0 0 0 0.0003829 0 0 0.00012618 0 0 0 0 0 0 0 0.00049307 0.01468591 0 0 0.00038784 0 0 0
0 0 0 0 0 0 0 0.00293083 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0002851 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.000188 0 0 0.00186443 0 0 0

0.00391147 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00022247 0 0 0 0 0 0 0 0 0 0 0 0 0.00050169 0 0 0 0 0 0 0 0 0.00029512 0 0 0 0 0 0 0 0.00113424 0 0 0 0 0 0 0 0.00062028 0 0 0 0 0 0 0 0 0 0 0.00019975 0 0 0 0.00041998 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00087267 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00706669 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00328626 0 0 0 0.00446802 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00163826 0 0 0 0 0 0 0 0

6.15E-05 0 0 0 0 0 0 0.00017409 0 0 0 0 0.00238517 0.00039218 0 0 0 0.00023001 0 0 0.00012043 0.00263972 0 0 0 0 0.00329677 0 0.002736 0 0.0004627 0 0 0 0 0 0 0 0 0.00478057 0.00031305 0.01179944 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00101874 0 0 0.06612022 0 0 0 0 0 0.00012529 0 0 0 0 0.00011199 0 0 0 0.00019855 0 0.00028513 0 0 0
0 0 0 0 0 0.0001838 0 0.00021312 0 0 0 0 0.00298725 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00013624 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01105461 0 0 0 0 0 0
0 0.00714739 0 0 0 0.00305357 0 0 0 0 0 0 0 0 0 0 0 0.00043747 0 0 0 0.00068133 0 0 0.0004043 0.00076082 0 0 0 0 0.00019532 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00022444 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00150216 0 0 0 0 0.00036957 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00023386 0 0 0 0 0.00036316 0 0.00084767 0 0.00099268 0 0 0 0.00127882 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00192772 0 0 0 0 0.00024267 0 0 0 0 0 0 0 0 0 0 0 0 0.0006651 0 0 0 0 0 0 0 0 0
0 0 0 7.43E-05 0 0 0 0 0 0 0 0 0 0 0.00073618 0 0 0.00020005 0 0 0 0 0.00010495 0 0 0 0 0 0 0 0.00013717 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00020711 0 0.00014215 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00036793 0 0 0 0 0 0 0.00974757 0 0 0 0 0 0 0 0
0 0 0 0 0 0.00020229 0 0 0 0.00019761 0 0 0 0 0.00089192 0 0 0.00021637 0 0.00015504 0 0.00121409 0 0.00015901 0 0 0 0 0 0 0.00046408 0 0 0 0 0.00017008 0 0 0 0.00100699 0 0 0 0 0 0 0 0 0 0 0 0.00011766 0 0 0 0 0 0.00016575 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.01159238 0 0 0 0.00041843 0.00079149 0 0.00048656 0 0 0 0.00015533 9.29E-05 6.96E-05 6.29E-05 0 0 0.00069825 0 0.00011484 0 0.00014303 0 0 0 0 0.11808938 0 0 0.00024208 0 0 0 0 0 0.00012481 0 6.28E-05 0 0.00012551 0 0 0 0 0 0.00036003 0 0.00011975 0 0 0 0 0 0 0.00113522 0 0.00179108 0 0 0 0 0 0 0.00011611 0 0 0 0 0 0.02785216 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0.00075314 0 0 0 0 0 0 0 0 0 0 0 0 0.00010089 0 0 0 0.00023431 0 0 0 0 0 0 0 0 0.00065716 0 0 0 0 0.00015289 0 0 0 0.00045699 0 0 0 0 0 0 0 0 0 0 0 0.00064566 0 0 0 0 0 0.00021649 0 0 0 0 0.00198292 0 0 0 0 0 0 0 0.00019534 0.00017126 0 0 0.00040003 0 0 0 0 0

0.00062028 0 0 0 0 0.00044015 0.00027292 0 0 0 0 0 0.01022277 0 0 0 0 0.00122213 0 0 9.30E-05 0.00018195 0 0 0 0 0.03687481 0 0 0.0007073 0.00059059 0 0 0 0 0 0 0 0.00059656 0 0.00272166 0 0 0 0 0.00084065 0 0 0 0 0 0.00028189 0.00049022 0 0 0 0.008173 0.00071938 0 0 0 0 0 0 0 0 0 0 0 0 0.00024189 0.00036712 0 0.00970998 0 0.0001934 0.00028349 0 0 0
0 0 0.02572014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00049491 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00014396 0 0 0 0 0 0 0 0.00052829 0 0 0 0 0 0 0 0 0 0 0 0.00022541 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0.07607304 0 0.00013965 0 0 0 0 0 0 0.0001082 0 0 0 0.00482082 0 0.0104323 0.00047011 0 0 0.00034287 0 0 0 0 0.00156957 0 0 0 0 0.00055474 0 0 0 0 0.00027737 0 0 0.00035684 0 0 0 0 0 0.00064301 0 0.00036671 0.00046999 0 0 0 0 0.00131097 0 0 0 0.02890608 0 0.00055474 0 0 0 0 0 0.00119433 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.00265163 0 0.04904434 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00136129 0.00106939 0 0.04405598 0 0 0 0 0 0 0 0 0.00023782 0 0 0 0 0 0 0 0 0.00018082 0 0 0 0 0 0 0 0 0 0 0 0 0.00066291 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00023712 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0004824 0 0 0.00029279 0.00222896 0 0.00030382 0 0.00020108 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01318799 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0017893 0 0 0 0.00037811 0 0 0 0 0 0 0 0 0
0 0 0.0065809 0 0 0 0 0.00027261 0 0 0 0 0 0 0 0 0 0.00016705 0 0 0 0 0 0 0 0.0015544 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00012203 0 0 0 0 0 0.00048799 0 0 0 0 0 0 0 0 0
0 0 0.0035153 0 0 0 0 0 0 0 0 0.00022433 0 0 0 0 0 0.00031844 0 0 0 0.00026085 0.00046604 0 0 0.0030469 0 0 0 0 0 0 0 0 0.00070515 0.00106778 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.00055531 0 0 0 0 0 0 0.00591049 0 0 0 0 0.00279619 0 0 0 0 0 0 0 0 0 0 0 0 0.00268154 0 0 0 0 0.00023309 0 0 0.00063519 0 0.00028149 0 0 0 0.00070152 0 0 0 0 0 0.00245309 0 0 0 0 0 0 0.00091039 0.00239803 0 0 0.00022395 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00088063 0.00825742 0.00118421 0 0.0003975 0.00031494 0 0 0
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Clostridiales bacterium S5-A14a [meta_mOTU_v25_13002]Clostridiales species incertae sedis [meta_mOTU_v25_13006]Clostridium species incertae sedis [meta_mOTU_v25_13014]Clostridiales species incertae sedis [meta_mOTU_v25_13030]Clostridiales species incertae sedis [meta_mOTU_v25_13031]Bacteroidaceae species incertae sedis [meta_mOTU_v25_13034]Phascolarctobacterium succinatutens [meta_mOTU_v25_13061]uncultured Eubacterium sp. [meta_mOTU_v25_13063]Clostridium species incertae sedis [meta_mOTU_v25_13081]Clostridiales species incertae sedis [meta_mOTU_v25_13088]Bacteroidales species incertae sedis [meta_mOTU_v25_13098]Clostridium sp. CAG:533 [meta_mOTU_v25_13112]Clostridiales species incertae sedis [meta_mOTU_v25_13115]Clostridium species incertae sedis [meta_mOTU_v25_13125]Veillonella species incertae sedis [meta_mOTU_v25_13135]Clostridiales species incertae sedis [meta_mOTU_v25_13137]Clostridiales species incertae sedis [meta_mOTU_v25_13140]Clostridiales species incertae sedis [meta_mOTU_v25_13147]Ruminococcaceae species incertae sedis [meta_mOTU_v25_13151]Alistipes species incertae sedis [meta_mOTU_v25_13154]Clostridiales species incertae sedis [meta_mOTU_v25_13155]Clostridiales species incertae sedis [meta_mOTU_v25_13168]Clostridiales species incertae sedis [meta_mOTU_v25_13176]Clostridiales species incertae sedis [meta_mOTU_v25_13187]Veillonellaceae species incertae sedis [meta_mOTU_v25_13192]Eubacterium species incertae sedis [meta_mOTU_v25_13196]Clostridiales species incertae sedis [meta_mOTU_v25_13200]Clostridiales species incertae sedis [meta_mOTU_v25_13201]Clostridiales species incertae sedis [meta_mOTU_v25_13202]Bacteroidales species incertae sedis [meta_mOTU_v25_13203]Eggerthellaceae species incertae sedis [meta_mOTU_v25_13204]Clostridium species incertae sedis [meta_mOTU_v25_13210]Pasteurellaceae species incertae sedis [meta_mOTU_v25_13218]Clostridiales species incertae sedis [meta_mOTU_v25_13227]Clostridiales species incertae sedis [meta_mOTU_v25_13242]Clostridium species incertae sedis [meta_mOTU_v25_13252]Pasteurellaceae species incertae sedis [meta_mOTU_v25_13253]Clostridium sp. CAG:921 [meta_mOTU_v25_13262]Clostridiales species incertae sedis [meta_mOTU_v25_13264]Prevotellaceae species incertae sedis [meta_mOTU_v25_13276]Clostridiales species incertae sedis [meta_mOTU_v25_13280]Bacteroidales species incertae sedis [meta_mOTU_v25_13286]Anaeromassilibacillus species incertae sedis [meta_mOTU_v25_13295]Acidiphilium sp. CAG:727 [meta_mOTU_v25_13297]Clostridiales species incertae sedis [meta_mOTU_v25_13302]Clostridiales species incertae sedis [meta_mOTU_v25_13304]Ruminococcaceae species incertae sedis [meta_mOTU_v25_13305]Clostridiales species incertae sedis [meta_mOTU_v25_13308]Clostridiales species incertae sedis [meta_mOTU_v25_13312]Clostridium species incertae sedis [meta_mOTU_v25_13313]Roseburia species incertae sedis [meta_mOTU_v25_13319]Bacteroidales species incertae sedis [meta_mOTU_v25_13321]Firmicutes species incertae sedis [meta_mOTU_v25_13324]Clostridiales species incertae sedis [meta_mOTU_v25_13332]Collinsella species incertae sedis [meta_mOTU_v25_13333]Clostridium sp. CAG:1219 [meta_mOTU_v25_13348]Prevotella species incertae sedis [meta_mOTU_v25_13357]Firmicutes species incertae sedis [meta_mOTU_v25_13366]Clostridiales species incertae sedis [meta_mOTU_v25_13377]Clostridium species incertae sedis [meta_mOTU_v25_13382]Clostridiales species incertae sedis [meta_mOTU_v25_13390]Clostridiales species incertae sedis [meta_mOTU_v25_13392]Clostridium species incertae sedis [meta_mOTU_v25_13393]Sutterella sp. CAG:351 [meta_mOTU_v25_13411]Clostridiales species incertae sedis [meta_mOTU_v25_13415]Clostridium species incertae sedis [meta_mOTU_v25_13418]Peptostreptococcaceae species incertae sedis [meta_mOTU_v25_13426]Clostridium species incertae sedis [meta_mOTU_v25_13428]Dehalococcoidales species incertae sedis [meta_mOTU_v25_13430]Ruminococcaceae species incertae sedis [meta_mOTU_v25_13455]Ruminococcaceae species incertae sedis [meta_mOTU_v25_13471]Sutterella species incertae sedis [meta_mOTU_v25_13478]Bacteria species incertae sedis [meta_mOTU_v25_13483]uncultured Eubacterium sp. [meta_mOTU_v25_13514]Clostridium species incertae sedis [meta_mOTU_v25_13535]Clostridiales species incertae sedis [meta_mOTU_v25_13558]Alistipes species incertae sedis [meta_mOTU_v25_13563]Clostridium species incertae sedis [meta_mOTU_v25_13564]Clostridium species incertae sedis [meta_mOTU_v25_13565]Clostridium sp. CAG:448 [meta_mOTU_v25_13567]
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00174765 0 0 0 0 0 0 0 0 0.00038262 0 0 0 0 0.00019794 0 0 0 0.00041565 0 0 0 0.00027004 0 0 0 0 0 0 0 0 0 0 0 0.00026133 0 0 0 0 0 0 0 0 0 0.00039257 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00026287 0.00034274 0 0 0 0.00187804 0



0 0.00050455 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00022908 0 0.00137373 0 0 0 0.00022273 0 0.00072818 0 0 0 0 0 0 0 0 0 0 0 0.00015196 0 0 0 0 0.00249619 0 0 0 0.00084297 0.00141812 0 0.00147672 0 0 0 0 0 0.00028109 0 0 6.25E-05 0 0.00024261 0 0.00039118 0 0 0 0.00057883 0 0 0 0 0 0 0 0 0.00029955 0 0 0 0 0 0
0 0.00045739 0 0.00015202 0 0 0 0.00032481 0 0 0 0 0.0002937 0 0 0 0 0 0 0 0 0.00044305 0 0.00015336 0 0.00011781 6.40E-05 0 0.00022988 7.30E-05 0 0 0 0 0 0 0 0 0 0 0.00102734 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00044402 0 0 0 0 0 0.00032331 0.00226135 0 0 0 0.00019072 0 0 0 0.0002883 0 0 0.00015202 0 0 0

Clostridia species incertae sedis [meta_mOTU_v25_13568]Porphyromonas species incertae sedis [meta_mOTU_v25_13569]Clostridiales species incertae sedis [meta_mOTU_v25_13572]Acidiphilium sp. CAG:727 [meta_mOTU_v25_13607]Clostridiales species incertae sedis [meta_mOTU_v25_13623]Clostridiales species incertae sedis [meta_mOTU_v25_13633]Sutterella species incertae sedis [meta_mOTU_v25_13648]Bacteroidales species incertae sedis [meta_mOTU_v25_13655]Clostridiales species incertae sedis [meta_mOTU_v25_13660]Clostridiales species incertae sedis [meta_mOTU_v25_13662]Clostridium species incertae sedis [meta_mOTU_v25_13679]Clostridiales species incertae sedis [meta_mOTU_v25_13701]Clostridium species incertae sedis [meta_mOTU_v25_13702]Ruminococcus species incertae sedis [meta_mOTU_v25_13712]Bacteria species incertae sedis [meta_mOTU_v25_13721]Clostridiales species incertae sedis [meta_mOTU_v25_13729]Firmicutes species incertae sedis [meta_mOTU_v25_13737]Bacteria species incertae sedis [meta_mOTU_v25_13740]Clostridiales species incertae sedis [meta_mOTU_v25_13749]Clostridiales species incertae sedis [meta_mOTU_v25_13774]Clostridiales species incertae sedis [meta_mOTU_v25_13784]Ruminococcus species incertae sedis [meta_mOTU_v25_13785]Clostridiales species incertae sedis [meta_mOTU_v25_13792]Clostridiales species incertae sedis [meta_mOTU_v25_13819]Clostridiales species incertae sedis [meta_mOTU_v25_13824]Verrucomicrobia species incertae sedis [meta_mOTU_v25_13825]Ruminococcaceae species incertae sedis [meta_mOTU_v25_13830]Bacteroidales species incertae sedis [meta_mOTU_v25_13838]Clostridiales species incertae sedis [meta_mOTU_v25_13847]Clostridium species incertae sedis [meta_mOTU_v25_13850]Clostridiales species incertae sedis [meta_mOTU_v25_13863]Odoribacteraceae species incertae sedis [meta_mOTU_v25_13874]Clostridiales species incertae sedis [meta_mOTU_v25_13876]Fusobacteria species incertae sedis [meta_mOTU_v25_13882]Fusobacterium sp. CAG:815 [meta_mOTU_v25_13888]Bacteria species incertae sedis [meta_mOTU_v25_13893]Firmicutes species incertae sedis [meta_mOTU_v25_13897]Clostridium species incertae sedis [meta_mOTU_v25_13916]Faecalibacterium prausnitzii [meta_mOTU_v25_13917]Clostridiales species incertae sedis [meta_mOTU_v25_13922]Clostridiales species incertae sedis [meta_mOTU_v25_13923]Eggerthella sp. CAG:368 [meta_mOTU_v25_13928]Firmicutes species incertae sedis [meta_mOTU_v25_13945]Clostridium species incertae sedis [meta_mOTU_v25_13953]Clostridiales species incertae sedis [meta_mOTU_v25_13955]Sutterella species incertae sedis [meta_mOTU_v25_13962]Firmicutes species incertae sedis [meta_mOTU_v25_13989]Anaerotruncus sp. CAG:390 [meta_mOTU_v25_14000]Clostridiales species incertae sedis [meta_mOTU_v25_14106]Clostridium sp. CAG:1193 [meta_mOTU_v25_14109]Clostridiales species incertae sedis [meta_mOTU_v25_14118]Clostridiales species incertae sedis [meta_mOTU_v25_14120]Clostridiales species incertae sedis [meta_mOTU_v25_14132]Firmicutes species incertae sedis [meta_mOTU_v25_14146]Clostridiales species incertae sedis [meta_mOTU_v25_14156]Clostridiales species incertae sedis [meta_mOTU_v25_14166]Eubacterium species incertae sedis [meta_mOTU_v25_14168]Clostridia species incertae sedis [meta_mOTU_v25_14185]Clostridium species incertae sedis [meta_mOTU_v25_14199]Flavobacteriia species incertae sedis [meta_mOTU_v25_14202]Anaerotruncus species incertae sedis [meta_mOTU_v25_14235]Mailhella massiliensis [meta_mOTU_v25_14272]Clostridium species incertae sedis [meta_mOTU_v25_14279]Pseudoflavonifractor species incertae sedis [meta_mOTU_v25_14283]Clostridiales species incertae sedis [meta_mOTU_v25_14315]Clostridiales species incertae sedis [meta_mOTU_v25_14325]Clostridiales species incertae sedis [meta_mOTU_v25_14342]Clostridiales species incertae sedis [meta_mOTU_v25_14346]Porphyromonas species incertae sedis [meta_mOTU_v25_14383]Clostridiales species incertae sedis [meta_mOTU_v25_14385]Firmicutes species incertae sedis [meta_mOTU_v25_14410]Clostridium species incertae sedis [meta_mOTU_v25_14411]Clostridiales species incertae sedis [meta_mOTU_v25_14425]Clostridiales species incertae sedis [meta_mOTU_v25_14449]Clostridium species incertae sedis [meta_mOTU_v25_14454]Porphyromonas species incertae sedis [meta_mOTU_v25_14468]
0 0 0 0 0 0 0 0.00729937 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00050316 0 0 0 0 0 0 0 0.00040914 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.00178975 0 0 0.00139327 0.00016227 0.00040171 0 0 0 0.00045339 0.00023979 0 0 0 0 0.00016756 0 0.0008687 0 0 0 0 0 0 0.0008614 0.00254393 0 0 0 8.13E-05 0 0 0 0 0 0 0 0 0 0 0 0 0.00101571 0.00018038 0 0 0.00077611 0 0 0 0 0.00018756 0 0 0 0 0 0 0.00059838 0 0.0005487 0.00020503 0
0 0 0 0 0 0 0 0 0 0 0.0002059 0 0 0 0 0 0.0023494 0 0 0 0 0 0.00104161 0.0003659 0 0 0 0 0 0 0.00021672 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00084967 0 0.00029843 0 0 0.00027732 0 0 0 0 0.00014895 0 0 0 0.00105065 0 0 0 0 0 0 0 0 0 0 0
0 0.00014302 0 0 0 0 0 0 0.00014653 0.0001481 0 0.00015896 0 0.00094289 0 0 0 0 0.00102012 0 0 0 0 0 0.00053669 0 0 0 0 0.00049129 0.0001481 0 0 0 0 0 0 0 0.00413992 0 0 0 0 0 0 0 0 0 0 0 0 0.00031694 0 0.00015896 0 0.00020736 0 0 0 0 0 0 0 0 0.00241326 0 0 6.23E-05 0 0 0 0 0.00016085 0 0 0

0.00036399 0 0 0 0 0 0 0 0.00016957 0 0 0 0 0 0 0 0 0 0.000907 0 0 0 0 0.00111573 0 0 0 0 0 0 0.00021894 0 0 0 0 0 0 0 0 0 0.0002924 0 0.00027168 0 0 0 0 0 0 0 0 0.00032799 0 0.00076622 0.00023516 0.00084642 0 0 0 0 0 0 0 0.00046482 0.00069848 0 0 0 0 0 0 0 0.00088761 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.01035086 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00062614 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00019764 0 0.0002319 0 0 0 0 0 0 0 0 0 0.0004255 0.00093052 0 0 0 0 0 0 0 0.00041195 0 0 0 0 0 0 0 0 0 0 0 0
0 0.00031498 0 0 0 0.00063308 0 0.00026784 0 0 0.00200584 0 0 0 0 0 0 0 0.00082795 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00049693 0.00299743 0 0 0 0 0 0 0 0 0 0.00011535 0 0.00034939 0 0 0 0.00025995 0 0.0004475 0 0 0 0 0 0 0.00023642 0 0 0 0 0 0 0 0 0 0 0.00027156
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00036976 0 0 0 0 0 0 0 0 0.00029477 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00083 0.00051569 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0.00208356 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00363327 0 0.00053877 0 0 0 0 0 0 0 0 0 0 0 0.0007038 0 0 0.00199866 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.00018627 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00027233 0 0 0 0 0 0 0.00019442 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00075653 0 0 0 0 0 0 0 0 0.00024448 0 0 0 0 0 0 0 0.00245018 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00217352 0 0 0 0.00026996 0 0 0.00047949 0.00045382 0 0 0 0 0 0 0.00768248 6.55E-05 0.00017637 0 0 0 0 0.00042572 0 0 0.00020059 0 0 0 0.00191468 0 0 0 0 0 0 0 0.00014872 0 0 0 0.0003217 0 0.00070668 0 0 0 0 0 0 0.0003005 0 0 0 0 0 0 0 0 0 0 0
0 0 0.00280247 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00046951 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00134337 0 0 0 0 0 0.00047232 0 0.00042 0 0 0
0 0.00130727 0.00032875 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00065284 0 0 0 0 0 0 0 0.00028045 0 0 0 0 0 0 0.00048271 0 0 0 0 0.00033203 0 0.00029243 0 0 0 0 0 0 0 0 0 0 0.00042942 0.00028341 0 0 0 0 0 0 0 0.00027199 0 0 0 0 0 0.00146428 0 0 0 0 0.0006769
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00044988 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00014474 0 0 0 0.00028306 0 0 0 0 0 0.00102314 0 0 0 0 0 0.0008145 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0.00076402 0 0 0 0 0 0 0 0 0 0.00150857 0 0 0.00095156 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00022615 0 0 0 0 0.00034213 0 0 0.00021084 0.00038991 0 0 0 0 0 0 0 0.00046828 0 0 0
0 0 0 0.00037224 0 0 0 0 0 0 0.03066171 0.00019472 0 0 0.00214187 0 0 0 0 0 0 0 0.00028042 0 0 0 0 0 0 0 0.00043555 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00020689 0 0 0 0 0 0 0 0 0 0 0 0 0.00029621 0 0 0 0 0 0 0 0 0 0 0 0
0 0.00018547 0 0 0 0 0 0 0 0.00028782 0 0 0 0 0 0.00014935 0 0 0 0.00015067 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00011047 0 0.00020584 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0003179 0 0 0 0.00032646 0.00027829 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0.00021957 0.00045769 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00035991 0 0 0 0 0 0 0 0 0.00071085 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00027436 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00355906 0
0 0.00064975 0 0 0 0 0 0 0 0 0.0053543 0 0 0 0.00203197 0 0 0 0.00070842 0 0.00042534 0 0.0003822 0.00444463 0 0 0 0 0 0.00418399 0 0 0.00015878 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00027188 0 0 0 0.00013202 0 0 0 0.0007644 0.00282112 0 0 0 0.0006698 0 0 0 0.00081328 0 0 0
0 0.00023611 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00054777 0 0 0.00053413 0 0.00325929 0 0.00012991 0 0 0 0 0.00017059 0 0 0 0 0 0 0 0 0 0 0.00278298 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00015902 0.00120533 0 0 0 0 0 0 0 0.00090003 0 0 0
0 0.00037294 0 0 0.00046099 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00013995 0 0 0.00017178 0.01832023 0 0 0 0 0 0 0.00014255 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.000188 0 0 0 0 0 0 0 0.00740079 0 0 0 0 0 0 0 0 0.00038357 0 0 0
0 0 0 0 0 0 0 0.00429307 0 0 0 0 0.00028561 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00341123 0 0 0 0 0 0 0 0 0 0 0 0 0.0002978 0 0 0 0 0 0 0 0 0 0 0 0 0.00044494 0 0 0 0 0 0 0 0.00056276 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00138473 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00182387 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00202874 0 0 0 0.00158225 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00170228 0 0 0
0 0 0 0 0 0 0 0.00525572 0 0.0001269 0.00231301 0 0 0 0 0 0 0 0.01117555 0 0 0 0.00026128 0 0 0 0 0 0 0 0.00017932 0 0 0.00612841 0.005863 0 0 0 0 0 0 0.00046109 0 0 0.00062804 0 0 0 0 0 0.00049628 0.00103633 0 0.00014737 0 0.0001898 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00013079 0 0.00160329 0 0 0 0 0 0 0.00016882 0 0 0.00027247 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00011699 0 0 0 0 0 0 0.00063284 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00021095 0 0 0
0 0.00047212 0 0 0 0 0 0 0 0.00028181 0 0 0 0 0 0 0 0 0.00212618 0 0 0 0.00067629 0.00177516 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.02205202 0.00063766 0 0 0 0 0.00032491 0 0 0 0 0 0 0 0.00035451 0 0 0.0002925 0 0 0 0 0 0 0 0 0.00217601 0 0 0 0 0 0 0 0 0 0 0
0 0 0.00034608 0 0 0 0 0 0.00052619 0 0 0 0 0 0 0 0 0 0.00078646 0 0 0 0 0.00582893 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00780787 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00068 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0005131 0 0.00176673 0 0 0 0
0 0.00137742 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00063015 0 0 0 0 0 0 0 0.00015652 0 0 0 0 0 0 0 0.00369112 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00021239 0 0 0 0 0 0 0 0 0.00017136 0 0 0 0.00019546 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0.00021569 0 0 0.0004022 0.00031692 0 0 0.00041819 0 0.00060422 0.00040458 0 0 0.00019818 0 0 0 0 0 0 0.00034797 0.00016721 0 0 0 0 0 0.0002827 0 0.00296587 0 0.00015539 0 0 0 0.00048236 0 0 0 0 0 0 0 0 0 0 0.00024603 0 0 0 0 0 0 0 0.00019337 0.00085361 0 0 0 0 0 0 0 0.00044113 0 0 0
0 0 0 0.00200282 0 0 0 0.00926984 0 0 0.00020168 0 0 0.00477658 0 0 0.00948946 0 0.00015708 0 0 0 0.00022448 0 0 0 0.00479475 0 0 0 0.00016232 0 0 0 0 0.00015742 0.00016699 0 0 0 0 0 0 0.00015688 0 0 0 0 0 0 0.00018536 0 0 0 0 0.00019071 0 0 0.00032167 0 0 0 0.00020212 0 8.42E-05 0 0 0 0 0 0 0.00121105 0 0.00170658 0.00024906 0
0 0 0 0 0 0 0 0 0.00015647 0 0 0 0 0.00058465 0 0 0 0 0.00048675 0 0 0 0 0 0.00129285 0 0 0 0 0 0 0 0.0005548 0.00028026 0.00230391 0 0 0 0 0 0 0 0 0 0.00018905 0 0 0 0 0 0.00013157 0 0 0 0 0.00026824 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.00562967 0 0.00031074 0.00347669 0 0 0 0.00263012 0 0.0011577 0 0.00062964 0 0.00118671 0 0.00116416 0 0 0 0 0 0 0 0.00023437 0 0 0 0 0 0 0 0.00192757 0 0 0 0 0 0 0 0.04431375 0 0 0 0.0003767 0 0 0 0 0 0 0 0 0 0 0 0.00029858 0 0.00109892 0 0 0 0 0 0 0.00367164 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00049235 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00064353 0.0004444 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00028962 0 0 0
0 0 0 0 0 0 0 0 0 0.00027587 0 0 0 0.00784064 0.00309686 0 0 0 0.00031596 0 0 0 0.00084726 0.00161438 0 0 0 0 0 0.00167338 0.00023609 0 0 0 0 0 0 0 0 0 0 0 0 0.00147442 0 0 0 0 0 0 0 0 0.00024821 0 0 0.00057259 0 0 0 0 0 0 0 0.00062666 0.00137187 0 0 0.0002241 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.00038727 0 0 0 0 0 0 0 0.00018473 0 0 0 0 0 0 0 0 0.00033025 0 0 0.00017593 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00047286 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0.00273938 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00214576 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00083324 0 0 0 0 0 0 0 0 0 0 0 0.00036565 0.01014079 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00032713 0 0 0.00020586 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00156899 0 0 0 0.00017905 0 0.00015385 0 0 0 0 0 0 0 0 0 0 0.00028746 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0.00048761 0 0.000411 0 0 0 0 0 0 0 0 0 0 0 0.00061898 0 0 0 0 0 0 0.00038369 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00038265 0 0 0 0 0 0.00018115 0 0 0 0 0 0 0.00034464 0 0 0 0 0 0 0

0.00078084 0 0 0 0 0 0 0 0 0 0.00061427 0 0.00026753 0 0 0 0 0 0 0 0.00058879 0 0 0 0 0 0 0 0 0 0.00034924 0 0 0 0 0 0 0 0.00029181 0.00034382 0 0 0.00047919 0 0 0 0 0.00032417 0 0 0.00061422 0 0 0 0 0.00203788 0 0.00046724 0.0003461 0 0 0 0 0 0.00046726 0 0 0 0 0 0 0 0 0.00032384 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00021159 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00017917 0 0 0 0 0 0 0 0 0 0 0 0 0.0002567 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0.00039323 0 0 0 0 0 0 0 0 0 0 0 0 0.00043225 0 0 0 0 0 0 0.00060651 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00175508 0 0 0 0 0 0 0 0 0 0.00017101 0 0 0 0 0 0.00020744 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00062317 0 0 0 0 0 0 0 0.0002476 0 0 0 0 0 0 0 0.00183474 0 0 0 0.00047569 0 0 0.00025905 0 0 0 0 0 0 0 0 0 0.00094801 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00024771 0 0 0
0 0.00011565 0 0 0 0 0 0 0 0 0 0 0 0.00596537 0 0 0 0 0.00020798 0 0 0 0.00033223 0 0 0.00016267 0 0 0 0 0.00042713 0 0.0001267 0 0 0 0 0 0.00188712 0.00015663 0 0 0 0 0 0 0 0 0 0 0.0007044 0.00033637 0 0 0 0.00056132 0 0.00031155 0 0 0.00013352 0 0 0 0.00019788 0 0.00023982 0 0.00016671 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0.00013823 0 0 0 0.00031825 0.00235759 0 0 0 0 0.00012558 0.00018125 0 0 0.00026536 0 0 0 0 0 0 0.00283498 0.0002142 0 0.00023999 0 0 0 0.00035104 0.00125901 0 0 0.00014682 0 0.00017793 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00197744 0 0 0 0 0 0 0 0 0.0004607 0 0 0 0.00046982 0 0.00015452 0 0



Taxa Cumulative Relative AbundanceTaxa Cumulative Relative AbundanceTaxa
Cumulative Relative 
Abundance

Prevotella copri 0.05639512 [Eubacterium] siraeum 0.43754507 Bacteroides sp. 0.59895415
Bacteroides dorei/vulgatus 0.09469867 Ruminococcus sp. CAG:177 0.45489865 Clostridium sp. CAG:217 0.61009154
Bacteroides stercoris 0.12424528 Ruminococcus bicirculans 0.46307388 Bacteroides intestinalis** 0.62093356
Bacteroides rodentium/uniformis + 0.15170272 Rikenellaceae sp. 0.47121856 Clostridium sp. CAG:343 0.62623611
Bacteroides cellulosilyticus/fragilis 0.17562738 Faecalibacterium prausnitzii 0.48728578 Faecalibacterium prausnitzii 0.64193336
Eubacterium sp. CAG:202 0.19898182 Barnesiella intestinihominis 0.49515177 Dehalococcoidales species incertae sedis 0.63151148
Eubacterium sp. CAG:180* 0.2209676 Faecalibacterium sp. 0.50239242 Clostridium sp. CAG:127 0.6367464
Bacteroides caccae 0.24095906 Bacteroides caecimuris 0.50961052 Ruminococcaceae species incertae sedis 0.64704771
Ruminococcus bromii 0.25849825 Bacteroides plebeius 0.51682632 Roseburia inulinivorans 0.65714674
Prevotella species incertae sedis 0.27540254 Firmicutes sp. 0.52392848 Clostridium sp. CAG:465 0.65211104
Alistipes putredinis 0.29225987 Alistipes shahii                         0.5307857 Clostridium sp. CAG:567 0.66716776
Bacteroides sp. 0.30876689 Bacteroides coprocola     0.53762254 Alistipes finegoldii 0.67194751
Dialister invisus 0.32493854 Parabacteroides merdae 0.55100433 Methanobrevibacter smithii* 0.67654813
Akkermansia muciniphila 0.33908238 Bacteroides fragilis 0.55758635 Firmicutes species incertae sedis 0.68109163
Bacteroides massiliensis 0.353011 Faecalibacterium prausnitzii 0.56388264 Anaerotruncus sp. CAG:528 0.68548795
[Eubacterium] rectale 0.36521315 Clostridium sp. CAG:510 0.57597579 Bacteroides eggerthii + 0.68972822
Clostridium sp. CAG:302 0.3768737 Bifidobacterium longum 0.58179301 Roseburia species incertae sedis + 0.69395928
Proteobacteria sp. 0.40918866 Akkermansia species incertae sedis 0.58756496 Clostridiales species incertae sedis 0.70223109
Alistipes finegoldii/onderdonkii 0.41935951 Clostridium sp. CAG:594 0.59331688 

Suplemento 13. Tabla de taxa, especies y géneros, que contribuyen a la diferencia en la diversidad beta entre NP y SPOB (SIMPER).



KO_entry Name Definition logFC logCPM F PValue FDR

Differencia
lly 

represente
d

K16907 K16907  fluoroquinolone transport system ATP-binding protein [EC:3.6.3.-]4.402 5.316 20.845 0.000 0.002 UP
K02838 frr, MRRF, RRF ribosome recycling factor1.094 12.078 9.320 0.003 0.041 UP
K02864 RP-L10, MRPL10, rplJ large subunit ribosomal protein L101.186 11.944 9.792 0.003 0.034 UP
K14731 mlhB, chnC  epsilon-lactone hydrolase [EC:3.1.1.83]1.414 9.023 8.652 0.005 0.051 UP
K00949 thiN, TPK1, THI80 thiamine pyrophosphokinase [EC:2.7.6.2]1.549 11.710 11.709 0.001 0.017 UP
K09775 K09775  uncharacterized protein1.715 10.331 10.579 0.002 0.026 UP
K01841 pepM  phosphoenolpyruvate phosphomutase [EC:5.4.2.9]1.793 8.446 8.914 0.004 0.045 UP
K03366 butA, budC  meso-butanediol dehydrogenase / (S,S)-butanediol dehydrogenase / diacetyl reductase [EC:1.1.1.- 1.1.1.76 1.1.1.304]1.971 4.421 10.554 0.002 0.030 UP
K19714 kdnB  3-deoxy-alpha-D-manno-octulosonate 8-oxidase [EC:1.1.3.48]2.022 4.427 10.660 0.002 0.029 UP
K16872 E2.3.1.207  beta-ketodecanoyl-[acyl-carrier-protein] synthase [EC:2.3.1.207]2.080 4.435 10.793 0.002 0.028 UP
K21400 ortB  2-amino-4-ketopentanoate thiolase beta subunit [EC:2.3.1.263]2.226 4.531 9.831 0.003 0.034 UP
K18284 K18284  adenosylhomocysteine/aminodeoxyfutalosine nucleosidase [EC:3.2.2.9 3.2.2.30]2.291 4.467 11.953 0.001 0.018 UP
K03821 phbC, phaC  polyhydroxyalkanoate synthase subunit PhaC [EC:2.3.1.-]2.307 4.468 11.498 0.001 0.021 UP
K15363 FAN1, MTMR15 fanconi-associated nuclease 1 [EC:3.1.21.- 3.1.4.1]2.330 4.472 11.566 0.001 0.021 UP
K15216 RRN3, TIFIA  RNA polymerase I-specific transcription initiation factor RRN32.402 4.484 11.778 0.001 0.019 UP
K00587 ICMT, STE14  protein-S-isoprenylcysteine O-methyltransferase [EC:2.1.1.100]2.473 4.497 12.945 0.001 0.014 UP
K00814 GPT, ALT  alanine transaminase [EC:2.6.1.2]2.486 4.498 12.018 0.001 0.018 UP
K07110 ramB  XRE family transcriptional regulator, fatty acid utilization regulator2.487 4.498 12.022 0.001 0.018 UP
K23160 wabB, rfbU  GlcNAc transferase2.661 4.777 9.073 0.004 0.043 UP
K05499 cytR  LacI family transcriptional regulator, repressor for deo operon, udp, cdd, tsx, nupC, and nupG2.676 5.493 8.991 0.004 0.044 UP
K01228 MOGS  mannosyl-oligosaccharide glucosidase [EC:3.2.1.106]2.684 4.534 12.561 0.001 0.015 UP
K15311 pksG  polyketide biosynthesis 3-hydroxy-3-methylglutaryl-CoA synthase-like enzyme PksG2.722 4.544 12.737 0.001 0.015 UP
K03528 zipA  cell division protein ZipA2.803 5.809 9.673 0.003 0.036 UP
K13670 pimF  putative glycosyltransferase [EC:2.4.-.-]2.812 5.320 9.143 0.004 0.042 UP
K10917 aphA  PadR family transcriptional regulator, regulatory protein AphA2.844 4.941 9.720 0.003 0.035 UP
K22255 ATPIF1  ATPase inhibitor, mitochondrial2.857 4.572 13.606 0.001 0.011 UP
K10795 prdD  D-proline reductase (dithiol)-stabilizing protein PrdD2.877 4.778 11.360 0.001 0.019 UP
K00682 GGCT  gamma-glutamylcyclotransferase [EC:4.3.2.9]2.897 4.582 14.437 0.000 0.008 UP
K19713 tsdA  thiosulfate dehydrogenase [EC:1.8.2.2]2.966 4.719 11.890 0.001 0.016 UP
K21405 acoR  sigma-54 dependent transcriptional regulator, acetoin dehydrogenase operon transcriptional activator AcoR2.972 4.751 12.096 0.001 0.015 UP
K18652 ntdC  glucose-6-phosphate 3-dehydrogenase [EC:1.1.1.361]3.030 4.864 10.077 0.002 0.032 UP
K11940 hspQ  heat shock protein HspQ3.033 6.083 8.928 0.004 0.045 UP
K00143 LYS2  L-2-aminoadipate reductase [EC:1.2.1.95]3.050 4.618 13.564 0.001 0.011 UP
K14989 salR  two-component system, NarL family, secretion system response regulator SalR3.127 6.817 11.971 0.001 0.016 UP
K21006 pelA  polysaccharide biosynthesis protein PelA3.146 4.639 14.590 0.000 0.008 UP
K13498 trpCF  indole-3-glycerol phosphate synthase / phosphoribosylanthranilate isomerase [EC:4.1.1.48 5.3.1.24]3.185 7.696 10.179 0.002 0.030 UP
K01363 CTSB  cathepsin B [EC:3.4.22.1]3.188 4.647 13.794 0.001 0.010 UP
K04646 CLTC  clathrin heavy chain3.239 4.660 13.908 0.001 0.010 UP
K20179 VPS11, PEP5  vacuolar protein sorting-associated protein 113.508 4.735 14.474 0.000 0.008 UP
K23661 escI  type III secretion system protein3.599 4.766 15.272 0.000 0.006 UP
K08568 CTSZ  cathepsin X [EC:3.4.18.1]4.262 5.005 15.800 0.000 0.005 UP
K02656 pilF  type IV pilus assembly protein PilF4.837 5.269 17.925 0.000 0.003 UP
K16906 K16906  fluoroquinolone transport system permease protein5.019 6.684 19.739 0.000 0.002 UP
K15868 baiB  bile acid-coenzyme A ligase [EC:6.2.1.7]5.087 6.446 17.150 0.000 0.003 UP
K16905 K16905  fluoroquinolone transport system permease protein5.387 6.998 20.569 0.000 0.002 UP
K19161 yafN  antitoxin YafN 5.831 7.197 27.412 0.000 0.000 UP
K21488 yobK  antitoxin YobK -4.432 6.307 27.426 0.000 0.000 DN
K01414 prlC  oligopeptidase A [EC:3.4.24.70]-5.392 7.108 32.822 0.000 0.000 DN
K19266 E1.2.1.22  lactaldehyde dehydrogenase [EC:1.2.1.22]-4.321 4.859 23.561 0.000 0.002 DN
K07728 K07728  putative transcriptional regulator-4.148 4.800 22.977 0.000 0.002 DN
K18967 dge1  diguanylate cyclase [EC:2.7.7.65]-4.139 4.799 23.987 0.000 0.002 DN
K13942 hmd  5,10-methenyltetrahydromethanopterin hydrogenase [EC:1.12.98.2]-4.128 4.793 23.174 0.000 0.002 DN
K17717 pld  phospholipase D [EC:3.1.4.4]-3.987 4.753 24.440 0.000 0.002 DN
K10938 acfC  accessory colonization factor AcfC-3.933 4.744 21.642 0.000 0.002 DN
K06961 KRR1  ribosomal RNA assembly protein-3.923 4.865 25.111 0.000 0.001 DN
K11176 purO  IMP cyclohydrolase [EC:3.5.4.10]-3.869 4.715 22.134 0.000 0.002 DN
K03413 cheY  two-component system, chemotaxis family, chemotaxis protein CheY-3.794 11.959 34.839 0.000 0.000 DN
K09739 mptD  dihydroneopterin aldolase [EC:4.1.2.25]-3.768 4.687 21.772 0.000 0.002 DN
K23264 purS  phosphoribosylformylglycinamidine synthase subunit PurS [EC:6.3.5.3]-3.760 4.685 21.006 0.000 0.002 DN
K00368 nirK  nitrite reductase (NO-forming) [EC:1.7.2.1]-3.747 4.687 21.712 0.000 0.002 DN
K09139 K09139  uncharacterized protein-3.740 4.680 23.004 0.000 0.002 DN
K07072 mfnF  (4-(4-[2-(gamma-L-glutamylamino)ethyl]phenoxymethyl)furan-2-yl)methanamine synthase [EC:2.5.1.131]-3.729 4.677 21.931 0.000 0.002 DN
K19175 dptH  DNA phosphorothioation-dependent restriction protein DptH-3.713 5.080 18.077 0.000 0.003 DN
K18974 sul1  dihydropteroate synthase type 1 [EC:2.5.1.15]-3.672 4.666 23.685 0.000 0.002 DN
K22447 cct, ths  archaeal chaperonin-3.644 4.655 21.679 0.000 0.002 DN
K01001 ALG7  UDP-N-acetylglucosamine--dolichyl-phosphate N-acetylglucosaminephosphotransferase [EC:2.7.8.15]-3.638 4.653 21.418 0.000 0.002 DN
K00021 HMGCR  hydroxymethylglutaryl-CoA reductase (NADPH) [EC:1.1.1.34]-3.621 4.649 21.610 0.000 0.002 DN
K18975 ebr, qacEdelta1 small multidrug resistance pump-3.617 4.653 23.157 0.000 0.002 DN
K16509 spxA  regulatory protein spx-3.607 5.506 16.305 0.000 0.003 DN
K22081 mgsA  methylamine---glutamate N-methyltransferase subunit A [EC:2.1.1.21]-3.557 4.634 21.277 0.000 0.002 DN
K19824 fprB  rubrerythrin -3.516 4.624 21.241 0.000 0.002 DN
K02910 RP-L31e, RPL31 large subunit ribosomal protein L31e-3.508 4.649 29.486 0.000 0.000 DN
K02243 comGA  competence protein ComGA-3.455 4.775 20.232 0.000 0.002 DN
K07765 MBTPS2  S2P endopeptidase [EC:3.4.24.85]-3.450 4.608 20.954 0.000 0.002 DN
K01512 acyP  acylphosphatase [EC:3.6.1.7]-3.449 10.520 27.556 0.000 0.000 DN
K22223 pgp  phosphoglycolate phosphatase [EC:3.1.3.18]-3.428 4.885 16.593 0.000 0.003 DN
K14094 ehaC  energy-converting hydrogenase A subunit C-3.411 4.600 20.860 0.000 0.002 DN
K01170 endA  tRNA-intron endonuclease, archaea type [EC:4.6.1.16]-3.390 4.595 20.737 0.000 0.002 DN
K06875 PDCD5, TFAR19 programmed cell death protein 5-3.349 4.586 20.567 0.000 0.002 DN
K14096 ehaE  energy-converting hydrogenase A subunit E-3.316 4.579 20.489 0.000 0.002 DN
K12243 pchR  AraC family transcriptional regulator, transcriptional activator of the genes for pyochelin and ferripyochelin receptors-3.288 4.577 19.535 0.000 0.003 DN
K09738 K09738  uncharacterized protein-3.282 4.571 20.296 0.000 0.003 DN
K00340 nuoK  NADH-quinone oxidoreductase subunit K [EC:7.1.1.2]-3.262 11.259 40.744 0.000 0.000 DN
K02709 psbH  photosystem II PsbH protein-3.254 4.566 19.315 0.000 0.003 DN
K03167 top6B  DNA topoisomerase VI subunit B [EC:5.6.2.2]-3.250 4.760 17.187 0.000 0.003 DN
K22224 acdB  acetate---CoA ligase (ADP-forming) subunit beta [EC:6.2.1.13]-3.238 4.563 21.686 0.000 0.002 DN
K02966 RP-S19e, RPS19 small subunit ribosomal protein S19e-3.235 4.562 20.072 0.000 0.003 DN
K14168 CTU1, NCS6  cytoplasmic tRNA 2-thiolation protein 1 [EC:2.7.7.-]-3.228 4.560 20.011 0.000 0.003 DN
K03166 top6A  DNA topoisomerase VI subunit A [EC:5.6.2.2]-3.164 4.836 14.378 0.000 0.007 DN
K00584 mtrH  tetrahydromethanopterin S-methyltransferase subunit H [EC:2.1.1.86]-3.151 4.918 12.927 0.001 0.011 DN
K03299 TC.GNTP  gluconate:H+ symporter, GntP family-3.147 12.010 32.230 0.000 0.000 DN
K00094 E1.1.1.251, gatD galactitol-1-phosphate 5-dehydrogenase [EC:1.1.1.251]-3.141 4.795 16.076 0.000 0.004 DN
K16793 aksE  methanogen homoaconitase small subunit [EC:4.2.1.114]-3.130 4.542 18.855 0.000 0.003 DN
K14097 ehaF  energy-converting hydrogenase A subunit F-3.125 4.541 19.634 0.000 0.003 DN
K17884 E2.7.8.39  archaetidylinositol phosphate synthase [EC:2.7.8.39]-3.121 4.539 19.607 0.000 0.003 DN
K02530 lacR  DeoR family transcriptional regulator, lactose phosphotransferase system repressor-3.112 5.270 13.206 0.001 0.010 DN
K06914 mfnD  tyramine---L-glutamate ligase [EC:6.3.4.24]-3.106 4.537 18.764 0.000 0.003 DN
K12678 aidA-I, misL  autotransporter family porin-3.068 6.456 11.539 0.001 0.018 DN
K14080 mtaA  [methyl-Co(III) methanol-specific corrinoid protein]:coenzyme M methyltransferase [EC:2.1.1.246]-3.063 4.529 19.389 0.000 0.003 DN
K21306 aglB  dolichyl-phosphooligosaccharide-protein glycotransferase [EC:2.4.99.21]-3.048 4.526 18.539 0.000 0.003 DN
K14095 ehaD  energy-converting hydrogenase A subunit D-3.029 4.523 19.194 0.000 0.003 DN
K04480 mtaB  methanol---5-hydroxybenzimidazolylcobamide Co-methyltransferase [EC:2.1.1.90]-3.024 4.522 19.309 0.000 0.003 DN
K16792 aksD  methanogen homoaconitase large subunit [EC:4.2.1.114]-3.021 4.521 19.340 0.000 0.003 DN
K14109 ehaR  energy-converting hydrogenase A subunit R-2.993 4.516 19.122 0.000 0.003 DN
K02929 RP-L44e, RPL44 large subunit ribosomal protein L44e-2.921 4.504 18.776 0.000 0.003 DN
K09728 K09728  uncharacterized protein-2.921 4.504 18.857 0.000 0.003 DN
K08093 hxlA  3-hexulose-6-phosphate synthase [EC:4.1.2.43]-2.914 5.319 10.351 0.002 0.029 DN
K11600 RRP41, EXOSC4, SKI6 exosome complex component RRP41-2.899 4.500 18.724 0.000 0.003 DN
K00537 arsC  arsenate reductase (glutaredoxin) [EC:1.20.4.1]-2.892 11.295 31.761 0.000 0.000 DN
K14587 sgcE  protein sgcE [EC:5.1.3.-]-2.859 4.496 19.456 0.000 0.003 DN
K04797 pfdA, PFDN5  prefoldin alpha subunit-2.838 4.490 18.453 0.000 0.003 DN
K02877 RP-L15e, RPL15 large subunit ribosomal protein L15e-2.826 4.669 14.508 0.000 0.006 DN
K04802 PCNA  proliferating cell nuclear antigen-2.825 4.488 18.225 0.000 0.003 DN
K19665 pssA  archaetidylserine synthase [EC:2.7.8.38]-2.810 4.485 18.240 0.000 0.003 DN
K00054 mvaA  hydroxymethylglutaryl-CoA reductase [EC:1.1.1.88]-2.796 5.064 9.879 0.003 0.034 DN
K14108 ehaQ  energy-converting hydrogenase A subunit Q-2.795 4.483 18.293 0.000 0.003 DN
K22579 rph  rifampicin phosphotransferase [EC:2.7.9.6]-2.788 4.718 13.348 0.001 0.010 DN
K08971 K08971  putative membrane protein-2.743 4.475 17.292 0.000 0.004 DN
K01058 pldA  phospholipase A1/A2 [EC:3.1.1.32 3.1.1.4]-2.743 9.597 16.817 0.000 0.003 DN
K07101 K07101  uncharacterized protein-2.709 5.021 9.830 0.003 0.034 DN
K11212 cofD  LPPG:FO 2-phospho-L-lactate transferase [EC:2.7.8.28]-2.705 4.681 11.986 0.001 0.016 DN
K09776 K09776  uncharacterized protein-2.697 4.468 17.095 0.000 0.004 DN
K00579 mtrC  tetrahydromethanopterin S-methyltransferase subunit C [EC:2.1.1.86]-2.694 4.595 14.487 0.000 0.006 DN
K07463 K07463  archaea-specific RecJ-like exonuclease-2.677 4.539 17.236 0.000 0.003 DN
K18814 ictB  putative inorganic carbon (hco3(-)) transporter-2.671 9.120 14.714 0.000 0.006 DN
K18320 IS15, IS26  transposase, IS6 family-2.656 6.329 9.092 0.004 0.043 DN
K07700 dpiB, citA  two-component system, CitB family, cit operon sensor histidine kinase CitA [EC:2.7.13.3]-2.640 5.191 9.174 0.004 0.042 DN
K07161 K07161  uncharacterized protein-2.636 4.707 11.750 0.001 0.017 DN
K19003 mgdA  1,2-diacylglycerol 3-beta-glucosyltransferase [EC:2.4.1.336]-2.621 5.599 9.305 0.003 0.041 DN
K07799 mdtA  membrane fusion protein, multidrug efflux system-2.593 5.585 8.838 0.004 0.047 DN
K13275 isp  major intracellular serine protease [EC:3.4.21.-]-2.573 4.453 17.292 0.000 0.004 DN
K07739 ELP3, KAT9  elongator complex protein 3 [EC:2.3.1.48]-2.541 5.801 9.278 0.003 0.041 DN
K22227 ahbD  AdoMet-dependent heme synthase [EC:1.3.98.6]-2.525 4.749 9.587 0.003 0.037 DN
K22397 yjhH, yagE  2-dehydro-3-deoxy-D-pentonate aldolase [EC:4.1.2.28]-2.524 4.877 9.873 0.003 0.034 DN
K07467 rstA1  phage replication initiation protein-2.488 11.141 22.980 0.000 0.002 DN
K00442 frhD  coenzyme F420 hydrogenase subunit delta-2.468 4.476 18.383 0.000 0.003 DN
K05937 K05937  uncharacterized protein-2.418 4.432 16.135 0.000 0.005 DN
K09698 gltX  nondiscriminating glutamyl-tRNA synthetase [EC:6.1.1.24]-2.362 5.971 8.429 0.005 0.056 DN
K03264 EIF6  translation initiation factor 6-2.348 4.608 9.930 0.002 0.034 DN
K00320 mer  5,10-methylenetetrahydromethanopterin reductase [EC:1.5.98.2]-2.336 4.648 9.213 0.003 0.041 DN
K07115 rlmJ  23S rRNA (adenine2030-N6)-methyltransferase [EC:2.1.1.266]-2.232 8.588 13.091 0.001 0.011 DN
K02244 comGB  competence protein ComGB-2.167 4.578 9.505 0.003 0.038 DN
K12234 cofE, fbiB  coenzyme F420-0:L-glutamate ligase / coenzyme F420-1:gamma-L-glutamate ligase [EC:6.3.2.31 6.3.2.34]-2.123 4.534 9.270 0.003 0.041 DN
K00282 gcvPA  glycine dehydrogenase subunit 1 [EC:1.4.4.2]-1.817 7.858 8.540 0.005 0.053 DN
K08591 plsY  acyl phosphate:glycerol-3-phosphate acyltransferase [EC:2.3.1.275]-1.589 11.848 17.741 0.000 0.003 DN
K02860 rimM  16S rRNA processing protein RimM-1.554 12.344 16.752 0.000 0.003 DN
K02794 manX  mannose PTS system EIIAB component [EC:2.7.1.191]-1.551 7.940 10.625 0.002 0.026 DN
K02227 cbiB, cobD  adenosylcobinamide-phosphate synthase [EC:6.3.1.10]-1.546 10.824 20.197 0.000 0.002 DN
K03215 rumA  23S rRNA (uracil1939-C5)-methyltransferase [EC:2.1.1.190]-1.544 12.041 16.374 0.000 0.003 DN
K01704 leuD, IPMI-S  3-isopropylmalate/(R)-2-methylmalate dehydratase small subunit [EC:4.2.1.33 4.2.1.35]-1.541 11.589 16.409 0.000 0.003 DN
K03402 argR, ahrC  transcriptional regulator of arginine metabolism-1.441 11.781 15.313 0.000 0.005 DN
K00859 coaE  dephospho-CoA kinase [EC:2.7.1.24]-1.269 11.502 17.033 0.000 0.003 DN
K07566 tsaC, rimN, SUA5 L-threonylcarbamoyladenylate synthase [EC:2.7.7.87]-1.165 12.161 12.485 0.001 0.013 DN
K00873 PK, pyk  pyruvate kinase [EC:2.7.1.40]-1.115 12.469 12.037 0.001 0.016 DN
K03702 uvrB  excinuclease ABC subunit B-1.098 12.530 11.622 0.001 0.018 DN
K02224 cobB-cbiA  cobyrinic acid a,c-diamide synthase [EC:6.3.5.9 6.3.5.11]-1.061 10.660 9.888 0.003 0.034 DN
K03615 rnfC  Na+-translocating ferredoxin:NAD+ oxidoreductase subunit C [EC:7.2.1.2]-1.020 11.800 9.345 0.003 0.040 DN

Suplemento 14. Tabla de genes anotados (representación en KOs).



path allFreq myFreq pathInt pathNoInt backInt backNoInt pval bonferroni bh
Representat
ion NW vs 
OWOB

ABC transporters 83 3 3 80 74 2774 0.37327499 1 0.46964551 over
Apoptosis 3 2 2 1 75 2853 0.00200939 0.0221033 0.00736777 over
Butanoate metabolism 24 2 2 22 75 2832 0.12979932 1 0.27068601 over
Chromosome and associated proteins 26 2 2 24 75 2830 0.14790293 1 0.27068601 over
Enzymes with EC numbers 122 4 4 118 73 2736 0.4000396 1 0.46964551 over
Exosome 24 3 3 21 74 2833 0.0237308 0.26103878 0.06525969 over
Lysosome 9 3 3 6 74 2848 0.00130709 0.01437797 0.00718899 over
Membrane trafficking 8 3 3 5 74 2849 0.00088814 0.00976954 0.00718899 over
Peptidases 55 2 2 53 75 2801 0.42695046 1 0.46964551 over
Transcription factors 83 4 4 79 73 2775 0.17225473 1 0.27068601 over
Transporters 284 3 3 281 74 2573 0.98421195 1 0.98421195 over
Chaperones and folding catalysts 31 3 3 28 166 2734 0.26382009 1 0.42320006 under
DNA repair and recombination proteins 46 2 2 44 167 2718 0.75407444 1 0.86578918 under
DNA replication proteins 15 3 3 12 166 2750 0.05133777 1 0.18308884 under
Energy metabolism 18 7 7 11 162 2751 3.47E-05 0.00107624 0.00053812 under
Enzymes with EC numbers 122 5 5 117 164 2645 0.84382502 1 0.90201985 under
Ether lipid metabolism 4 2 2 2 167 2760 0.01836051 0.56917579 0.11383516 under
Folate biosynthesis 15 2 2 13 167 2749 0.21290617 1 0.41250571 under
Function unknown 98 7 7 91 162 2671 0.33489834 1 0.45138472 under
Glycerolipid metabolism 15 2 2 13 167 2749 0.21290617 1 0.41250571 under
Glycerophospholipid metabolism 15 4 4 11 165 2751 0.0088208 0.27344465 0.07847071 under
Glycolysis / Gluconeogenesis 18 2 2 16 167 2746 0.27846123 1 0.42320006 under
Glycosyltransferases 24 3 3 21 166 2741 0.15738499 1 0.34849533 under
Glyoxylate and dicarboxylate metabolism 19 2 2 17 167 2745 0.30033553 1 0.42320006 under
Lipid biosynthesis proteins 17 2 2 15 167 2747 0.25654577 1 0.42320006 under
Lysine biosynthesis 10 2 2 8 167 2754 0.10969305 1 0.26157573 under
Methane metabolism 37 15 15 22 154 2740 4.33E-10 1.34E-08 1.34E-08 under
Nucleotide excision repair 5 2 2 3 167 2759 0.02944864 0.91290799 0.15215133 under
Peptidases 55 3 3 52 166 2710 0.62370322 1 0.80561666 under
Porphyrin and chlorophyll metabolism 31 3 3 28 166 2734 0.26382009 1 0.42320006 under
Prokaryotic defense system 45 2 2 43 167 2719 0.74305535 1 0.86578918 under
Purine metabolism 33 3 3 30 166 2732 0.29590391 1 0.42320006 under
Pyruvate metabolism 29 4 4 25 165 2737 0.08221778 1 0.21239593 under
Replication and repair 13 3 3 10 166 2752 0.03510594 1 0.15546916 under
Ribosome 26 4 4 22 165 2740 0.05906092 1 0.18308884 under
Ribosome biogenesis 33 6 6 27 163 2735 0.01012525 0.31388286 0.07847071 under
Secretion system 75 3 3 72 166 2690 0.81781991 1 0.90201985 under
Terpenoid backbone biosynthesis 8 2 2 6 167 2756 0.07357207 1 0.20733946 under
Transcription factors 83 4 4 79 165 2683 0.71554804 1 0.86578918 under
Transfer RNA biogenesis 37 5 5 32 164 2730 0.0586114 1 0.18308884 under
Transporters 284 7 7 277 162 2485 0.99825834 1 0.99825834 under
Two-component system 91 3 3 88 166 2674 0.90508105 1 0.93525042 under

Suplemento 15. Tabla de vías sobre y sub-enriquecidas determinadas con la prueba de Fisher.
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Suplement
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SampleID UNMAPPED
UNINTEGR
ATED

UNINTEGR
ATED|g__A
cinetobacte
r.s__Acinet
obacter_joh
nsonii

UNINTEGR
ATED|g__A
ctinomyces.
s__Actinom
yces_odont
olyticus

UNINTEGR
ATED|g__A
gathobaculu
m.s__Agath
obaculum_b
utyriciprodu
cens

UNINTEGR
ATED|g__A
kkermansia.
s__Akkerma
nsia_mucini
phila

UNINTEGR
ATED|g__Al
istipes.s__A
listipes_fine
goldii

UNINTEGR
ATED|g__Al
istipes.s__A
listipes_indi
stinctus

UNINTEGR
ATED|g__Al
istipes.s__A
listipes_ond
erdonkii

UNINTEGR
ATED|g__Al
istipes.s__A
listipes_put
redinis

UNINTEGR
ATED|g__Al
istipes.s__A
listipes_put
redinis_CAG
_67

UNINTEGR
ATED|g__Al
istipes.s__A
listipes_sp_
An66

UNINTEGR
ATED|g__Al
istipes.s__A
listipes_tim
onensis

UNINTEGR
ATED|g__Al
lisonella.s_
_Allisonella
_histaminif
ormans

UNINTEGR
ATED|g__A
naeromassil
ibacillus.s__
Anaeromas
silibacillus_
sp_An250

UNINTEGR
ATED|g__A
naerostipes.
s__Anaeros
tipes_hadru
s

UNINTEGR
ATED|g__A
naerotruncu
s.s__Anaero
truncus_coli
hominis

UNINTEGR
ATED|g__A
naerotruncu
s.s__Anaero
truncus_sp_
CAG_528

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_caccae

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_cellulosil
yticus

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_clarus

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_coprocol
a

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_coprocol
a_CAG_162

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_coprophi
lus

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_coprophi
lus_CAG_33
3

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_dorei

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_eggerthi
i

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_faecis

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_finegoldi
i

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_fragilis

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_fragilis_
CAG_47

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_intestina
lis

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_massilie
nsis

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_nordii

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_ovatus

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_plebeius

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_plebeius
_CAG_211

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_salyersia
e

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_sp_CAG
_144

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_sp_CAG
_462

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_stercoris

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_thetaiot
aomicron

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_uniformi
s

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_uniformi
s_CAG_3

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_vulgatus

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_vulgatus
_CAG_6

UNINTEGR
ATED|g__B
acteroides.s
__Bacteroid
es_xylanisol
vens

UNINTEGR
ATED|g__B
arnesiella.s
__Barnesiel
la_intestini
hominis

UNINTEGR
ATED|g__Bi
fidobacteriu
m.s__Bifido
bacterium_
adolescenti
s

UNINTEGR
ATED|g__Bi
fidobacteriu
m.s__Bifido
bacterium_
angulatum

UNINTEGR
ATED|g__Bi
fidobacteriu
m.s__Bifido
bacterium_
bifidum

UNINTEGR
ATED|g__Bi
fidobacteriu
m.s__Bifido
bacterium_
bifidum_CA
G_234

UNINTEGR
ATED|g__Bi
fidobacteriu
m.s__Bifido
bacterium_
catenulatu
m

UNINTEGR
ATED|g__Bi
fidobacteriu
m.s__Bifido
bacterium_
dentium

UNINTEGR
ATED|g__Bi
fidobacteriu
m.s__Bifido
bacterium_
kashiwanoh
ense

UNINTEGR
ATED|g__Bi
fidobacteriu
m.s__Bifido
bacterium_l
ongum

UNINTEGR
ATED|g__Bi
fidobacteriu
m.s__Bifido
bacterium_l
ongum_CA
G_69

UNINTEGR
ATED|g__Bi
fidobacteriu
m.s__Bifido
bacterium_
pseudocate
nulatum

UNINTEGR
ATED|g__Bi
lophila.s__B
ilophila_wa
dsworthia

UNINTEGR
ATED|g__Bl
astocystis.s
__Blastocys
tis_sp_subt
ype_1

UNINTEGR
ATED|g__Bl
autia.s__Bl
autia_obeu
m

UNINTEGR
ATED|g__Bl
autia.s__Bl
autia_wexle
rae

UNINTEGR
ATED|g__Bl
autia.s__Ru
minococcus
_gnavus

UNINTEGR
ATED|g__Bl
autia.s__Ru
minococcus
_torques

UNINTEGR
ATED|g__B
utyricimona
s.s__Butyric
imonas_viro
sa

UNINTEGR
ATED|g__B
utyrivibrio.s
__Butyrivibr
io_crossotu
s

UNINTEGR
ATED|g__B
utyrivibrio.s
__Butyrivibr
io_crossotu
s_CAG_259

UNINTEGR
ATED|g__C
atenibacteri
um.s__Cate
nibacterium
_mitsuokai

UNINTEGR
ATED|g__C
hristensenel
la.s__Christ
ensenella_
minuta

UNINTEGR
ATED|g__Ci
trobacter.s_
_Citrobacter
_europaeus

UNINTEGR
ATED|g__Ci
trobacter.s_
_Citrobacter
_freundii

UNINTEGR
ATED|g__Ci
trobacter.s_
_Citrobacter
_portucalen
sis

UNINTEGR
ATED|g__Ci
trobacter.s_
_Citrobacter
_youngae

UNINTEGR
ATED|g__Cl
ostridiales_
unclassified
.s__Bactero
ides_pectin
ophilus

UNINTEGR
ATED|g__Cl
ostridium.s
__Clostridiu
m_butyricu
m

UNINTEGR
ATED|g__Cl
ostridium.s
__Clostridiu
m_paraputr
ificum

UNINTEGR
ATED|g__Cl
ostridium.s
__Clostridiu
m_perfring
ens

UNINTEGR
ATED|g__Cl
ostridium.s
__Clostridiu
m_sp_CAG_
167

UNINTEGR
ATED|g__Cl
ostridium.s
__Clostridiu
m_sp_CAG_
242

UNINTEGR
ATED|g__Cl
ostridium.s
__Clostridiu
m_sp_CAG_
253

UNINTEGR
ATED|g__Cl
ostridium.s
__Clostridiu
m_sp_CAG_
413

UNINTEGR
ATED|g__Cl
ostridium.s
__Clostridiu
m_sp_CAG_
510

UNINTEGR
ATED|g__C
omamonas.
s__Comam
onas_kerste
rsii

UNINTEGR
ATED|g__C
oprobacter.
s__Coproba
cter_fastidi
osus

UNINTEGR
ATED|g__C
oprococcus.
s__Coproco
ccus_catus

UNINTEGR
ATED|g__C
oprococcus.
s__Coproco
ccus_comes

UNINTEGR
ATED|g__C
oprococcus.
s__Coproco
ccus_comes
_CAG_19

UNINTEGR
ATED|g__C
oprococcus.
s__Coproco
ccus_eutact
us

UNINTEGR
ATED|g__C
oprococcus.
s__Coproco
ccus_eutact
us_CAG_66
5

UNINTEGR
ATED|g__Di
alister.s__D
ialister_invi
sus

UNINTEGR
ATED|g__Di
alister.s__D
ialister_invi
sus_CAG_2
18

UNINTEGR
ATED|g__Di
alister.s__D
ialister_sp_
CAG_357

UNINTEGR
ATED|g__Di
elma.s__Di
elma_fastid
iosa

UNINTEGR
ATED|g__D
orea.s__Dor
ea_formicig
enerans

UNINTEGR
ATED|g__D
orea.s__Dor
ea_formicig
enerans_CA
G_28

UNINTEGR
ATED|g__D
orea.s__Dor
ea_longicat
ena

UNINTEGR
ATED|g__D
orea.s__Dor
ea_longicat
ena_CAG_4
2

UNINTEGR
ATED|g__E
ggerthella.s
__Eggerthel
la_lenta

UNINTEGR
ATED|g__Ei
senbergiella
.s__Eisenbe
rgiella_mas
siliensis

S117 3108244.93 9016549.65 0 0 10831.4178 4872.17623 90817.9309 9959.36081 0 78983.4115 15300.8771 0 0 0 0 12563.7777 0 0 82692.0829 449803.962 0 0 0 0 0 147395.061 0 0 0 0 0 0 201160.493 0 454785.591 0 0 0 0 0 156773.276 108462.923 1101684.7 19197.8456 932466.171 293679.834 0 90422.5123 0 0 0 0 0 0 0 43119.6914 12434.2386 15269.8795 21657.1495 0 35888.4538 20522.3525 0 129784.475 27999.9787 0 0 0 0 1551.82467 0 5261.36804 4238.5141 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22628.7201 4807.87001 0 0
S134 3305451.72 9673144.27 0 0 0 7812.78455 223577.835 0 122388.809 172899.155 31816.7485 0 0 0 0 0 0 0 120281.92 0 0 0 0 0 0 1687261.65 0 0 0 406563.814 44924.0402 0 0 20372.2393 346372.183 0 0 0 0 0 0 188521.539 470584.377 151877.468 0 0 311950.373 82655.9918 27123.6556 0 2809.26428 1464.89231 0 0 0 9492.83038 2206.48657 3490.84522 9376.60413 0 31240.131 0 0 45384.8175 0 79452.74 109258.812 0 0 0 0 0 0 0 0 0 0 0 0 0 0 54297.7376 0 0 0 12190.7876 2469.32929 0 0 0 0 88264.5096 0 0 0 33728.2735 1868.67979 0 0
S1531 2750771.39 10222510.9 0 0 0 66055.4483 314108.362 0 0 124903.274 23866.4096 0 0 0 0 0 0 0 294791.997 0 0 128469.899 21626.2068 0 0 156386.973 0 45665.4838 125906.639 279854.892 0 0 0 0 490527.123 0 0 0 0 0 0 0 393265.276 108776.966 618713.806 179841.917 390194.097 75505.7276 0 0 3745.71612 0 0 0 0 79201.2793 24385.2503 73802.0846 0 0 48490.2768 19085.261 0 61310.782 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21218.7186 51473.635 1259.07466 83238.1637 3543.82844 0 0 0 0 7825.54213 3497.22566 24778.6551 1731.24055 0 0
S1708 5885214.46 21387480.4 0 0 62275.7871 120474.119 89388.9822 2645.8975 0 239376.919 56257.3762 0 0 0 0 16945.3673 0 0 134739.195 872226.6 0 0 0 0 0 153757.426 0 0 0 3933381.06 890260.19 0 0 0 399296.006 0 0 0 0 0 84173.6148 213156.258 469708.017 103150.287 328100.047 55392.7229 475496.351 0 48162.953 13943.6392 0 0 6780.91551 0 0 16276.2836 383.043356 0 12379.6957 0 36523.1431 0 0 68010.9812 20926.3275 95860.1614 37720.2015 125249.007 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12567.1508 323.502129 12294.5399 0 0 0 0 0 27287.4166 3477.44743 14503.2428 2395.39096 0 0
S179 2892670.73 9424801.97 0 0 0 158282.146 390893.415 0 0 310269.13 65092.4412 0 0 0 0 0 0 0 392305.914 329881.067 0 0 0 0 0 2203324.65 0 0 0 0 0 0 0 0 607041.742 0 0 0 0 0 0 160233.71 449432.612 95800.9261 0 0 329118.235 190953.421 73382.7963 0 0 0 0 0 0 160183.35 52764.4901 31592.5366 33363.6579 0 0 18214.361 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4862.34805 0 0 0 0 0 0 3665.0905 8133.00543 414.880217 32693.4536 1128.26265 0 0 0 0 0 0 46962.299 9583.59539 0 0
S1914 298106.445 880126.77 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 88630.2778 14541.5937 0 0 0 0 0 0 0 0 0 0 0 117582.272 50617.2988 69389.6746 14852.8189 130144.772 0 0 0 0 0 0 0 0 0 0 2147.88362 0 0 0 0 0 12762.4389 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5493.54521 4256.32291 0 0 0 0 0 0 0 0
S1922 4941433.5 12783111.9 0 0 0 0 0 0 0 0 0 0 0 0 0 55559.1912 0 0 431443.822 573280.764 0 173044.418 186809.925 0 0 750161.284 0 0 0 0 0 0 307940.073 0 0 0 0 0 0 0 78935.7677 102267.035 228147.963 111291.463 0 0 747759.534 123341.095 0 0 0 0 0 0 0 0 0 0 0 0 117308 52207.7347 0 258653.96 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6346.38275 67532.3977 24324.7255 0 0 0 0 0 0 36598.8053 561.665639 76349.3868 13847.8632 11055.5538 0
S1969 2259066.76 5426940.51 0 0 0 99665.7862 27143.2981 0 0 14992.4221 2672.13667 0 7995.4047 0 0 0 0 0 208624.568 0 0 0 0 0 0 192159.175 0 20672.3587 0 1067905.47 301598.414 78725.321 197143.118 0 82617.9426 0 0 0 0 0 51127.9644 24771.6672 176052.203 50410.6149 44672.127 5904.11924 43485.4238 14553.6219 19227.5354 0 2700.20639 0 3815.61232 0 0 3016.07944 721.216724 0 0 0 0 6421.56975 0 43757.2273 0 12808.622 4838.88144 0 0 0 0 0 0 0 0 0 0 0 0 0 1920.03688 200459.87 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S1972 1595994.7 4973695.39 0 0 5365.39256 0 0 0 0 10302.7087 1750.69078 0 0 0 0 0 0 0 58989.3595 0 0 0 0 0 0 25980.4076 0 0 0 0 0 0 70732.928 0 86932.9618 26700.5849 5782.98525 0 0 0 17547.5567 36562.7796 284542.457 12521.6492 134941.151 33565.6535 32787.1591 0 0 0 0 0 2055.1179 0 0 0 0 0 0 0 0 0 0 36215.1942 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7751.7723 0 0 0 0 0 22052.6482 859.737105 0 0 0 0 0 0 9814.82475 706.389262 0 0
S201 1100454.08 3984134.92 0 0 0 12733.13 51807.3242 0 0 76355.3452 18328.2032 0 0 0 0 4127.85356 0 0 136963.187 0 0 0 0 0 0 148202.145 0 0 0 180518.676 4947.73516 0 0 0 165906.285 104639.155 25687.1647 0 0 0 234922.355 40642.389 240029.399 61719.8993 684482.031 213531.144 133075.769 35238.1254 0 0 0 0 0 0 0 0 0 5254.06687 0 0 0 7191.2805 0 40300.2589 0 0 0 0 0 0 0 0 0 0 0 0 0 2312.18117 0 0 0 115130.193 0 0 0 0 0 0 0 0 0 17047.898 0 0 0 0 0 0 0
S2146 2894805.82 12093124.8 0 0 0 0 14472.5313 0 0 0 0 0 0 0 0 0 0 0 386147.603 0 0 0 0 0 0 0 0 0 178188.378 0 0 0 0 0 1158079.94 0 0 0 0 0 3376348.77 0 927743.718 281384.612 2058264.75 638598.227 356320.06 101473.138 0 0 0 0 0 0 0 0 0 0 0 0 26143.2463 15612.9832 13743.3443 93400.1268 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17162.657 0 21297.3372 2506.3973 0 0
S2148 6332214.9 14305114.8 0 0 19646.237 0 40882.5758 930.975949 0 122120.289 49845.4336 0 0 0 0 0 0 0 191672.748 45167.911 0 73724.2162 55453.5881 0 0 390577.296 8850.41277 0 79768.074 145313.852 8318.51766 86836.4561 127897.524 0 130873.229 0 0 0 0 0 0 122613.777 613923.909 66762.4569 94301.9608 10982.0064 87191.4512 337887.058 30982.0706 1782.57129 15077.7881 4646.44155 9237.76418 0 0 0 0 0 0 0 88377.5019 0 0 107146.288 19307.9219 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12027.3077 229.211152 19570.9302 252.16202 0 0 374658.447 0 21703.3083 0 34924.4065 4411.00955 0 0
S2216 3603988.2 14660753.6 0 0 0 0 60355.7662 0 0 0 0 0 0 0 0 0 0 0 1824042.65 639306.562 0 0 0 0 0 874537.155 0 0 0 1163351.3 259186.73 0 0 218870.706 424833.816 0 0 0 0 0 991883.232 414551.296 1204395.92 403458.027 520120.268 135438.452 245120.459 0 0 0 0 0 0 0 0 0 0 0 0 0 17300.3011 20498.5142 0 142693.206 21463.126 0 0 0 0 0 0 0 0 124336.745 0 0 0 0 0 0 0 0 0 0 0 8914.59073 298.999411 0 0 0 0 0 0 0 0 24724.8547 1161.52365 6570.43533 0
S2221 3356479.98 10860389 10191.2854 0 0 179664.936 573894.46 3950.05641 0 0 0 0 0 0 0 23725.0836 0 93196.4993 0 613570.536 0 0 0 0 0 1305071.51 0 57821.1871 0 620918.624 75194.5377 428121.103 0 23593.9394 0 0 0 0 0 0 0 159419.256 935963.533 319925.282 0 0 45394.8905 0 0 0 0 0 45295.1597 0 0 40926.2541 10162.968 0 0 0 60541.5009 41806.3809 0 156102.113 34112.7104 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5111.64966 674.421484 0 0 0 0 0 0 10358.1012 0 0 0 1114.29139 0
S2269 4054796.49 16918258.3 0 0 0 193640.216 605589.098 0 0 504870.689 138670.6 0 0 0 0 10737.9533 0 0 1426380.81 142003.634 0 0 0 0 0 0 0 0 0 468202.227 3327.52532 0 1254787.92 35554.5779 579259.135 0 0 0 0 0 0 402966.519 960499.494 239769.696 3329075.44 1053961.09 0 0 5159.49067 0 0 0 0 0 0 33801.8275 3775.26347 0 0 0 60844.1079 23060.3773 0 81262.6869 113957.358 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 498.820589 0 0 0 0 61160.6387 0 0 0 23583.1461 1256.64392 0 0
S2270 5163325.37 9090036.96 0 0 0 0 0 0 0 3161.28699 0 0 0 0 0 11908.1776 0 0 47342.1041 0 0 211010.909 69526.1834 0 0 49477.8539 0 0 0 0 0 10329.8724 261123.082 0 272945.443 0 0 0 0 0 0 206892.826 273479.413 30724.2351 145893.304 21585.5337 197473.961 45512.5976 27010.9902 0 0 0 0 0 0 19463.2926 1911.30614 0 0 0 52205.7816 0 0 51045.0109 0 8875.21649 1586.31076 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29087.2356 0 0 0 7357.59779 1024.60303 0 0 0 0 0 0 17333.459 746.655971 12886.7466 3098.92384 0 0
S2289 4156435.32 14066009.2 0 0 29157.3029 1950013.86 78697.0929 0 0 0 0 0 0 0 18524.2636 122541.181 55041.5435 0 0 0 0 0 0 0 0 0 0 0 0 605164.333 138398.011 0 0 12078.5428 0 0 0 0 0 0 58980.0724 151859.736 422764.76 165770.911 259463.427 77645.5871 198121.863 57894.5015 0 0 0 0 0 0 0 263671.075 70893.6833 210282.9 0 0 305290.658 231604.359 0 280114.123 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24128.5334 100338.585 29890.3176 0 0 374346.726 251331.355 0 0 0 605.333699 74733.1021 35196.3956 10266.3014 39240.8803
S2345 3141850.29 8849286.05 0 0 0 0 61126.8334 0 0 294873.019 65078.987 0 0 0 0 4802.68107 0 44798.4968 170415.483 0 0 0 0 0 0 43166.0986 0 121215.415 0 0 0 0 143368.886 0 499618.241 244054.872 103308.533 0 0 0 965196.723 0 212247.369 31912.8119 241533.885 40455.4348 506249.809 20088.395 0 0 0 0 0 0 0 0 0 0 0 0 0 26396.4982 0 45830.2085 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9143.41222 0 8087.40305 0 0 0 0 0 0 0 33197.1578 0 40927.5788 1881.91774 0 0
S2429 5928607.07 24114491.4 0 0 0 0 146963.302 853.955557 0 377407.89 68645.0061 0 0 0 0 17337.2277 0 0 0 397563.164 159161.011 0 0 0 0 0 0 0 376349.787 1851261.24 361612.98 66169.9873 274475.179 0 729924.241 0 0 0 0 0 536637.777 228772.261 1463843.16 487043.896 2313283.23 776369.574 777720.089 235566.648 0 0 33452.4124 10189.6016 0 0 0 104114.044 23820.2213 74055.8261 0 0 0 45936.2458 0 0 0 31669.5363 10340.4043 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25747.4039 0 0 0 0 0 0 0 0 0 58281.2146 4624.97847 0 0
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1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Paraba
cteroides.s_
_Parabacter
oides_johns
onii

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Paraba
cteroides.s_
_Parabacter
oides_merd
ae

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Paraba
cteroides.s_
_Parabacter
oides_sp_C
AG_409

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Parapr
evotella.s__
Paraprevote
lla_clara

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Parapr
evotella.s__
Paraprevote
lla_clara_C
AG_116

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Parapr
evotella.s__
Paraprevote
lla_xylaniph
ila

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Prevot
ella.s__Prev
otella_sp_8
85

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Prevot
ella.s__Prev
otella_sp_A
M42_24

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Prevot
ella.s__Prev
otella_sp_C
AG_279

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Prevot
ella.s__Prev
otella_sterc
orea

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Prevot
ella.s__Prev
otella_sterc
orea_CAG_
629

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Rosebu
ria.s__Rose
buria_faecis

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Rosebu
ria.s__Rose
buria_homi
nis

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Rosebu
ria.s__Rose
buria_intest
inalis

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Rosebu
ria.s__Rose
buria_intest
inalis_CAG_
13

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Rosebu
ria.s__Rose
buria_inulin
ivorans

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Rosebu
ria.s__Rose
buria_inulin
ivorans_CA
G_15

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Rumin
ococcaceae
_unclassifie
d.s__Eubact
erium_sirae
um

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Rumin
ococcus.s__
Ruminococc
us_lactaris

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Strepto
coccus.s__S
treptococcu
s_infantariu
s

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Strepto
coccus.s__S
treptococcu
s_lutetiensi
s

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Strepto
coccus.s__S
treptococcu
s_parasang
uinis

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Strepto
coccus.s__S
treptococcu
s_salivarius

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Strepto
coccus.s__S
treptococcu
s_thermoph
ilus

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Strepto
coccus.s__S
treptococcu
s_thermoph
ilus_CAG_2
36

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Tyzzer
ella.s__Tyzz
erella_nexili
s

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Veillon
ella.s__Veill
onella_disp
ar

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Veillon
ella.s__Veill
onella_infa
ntium

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|g__Veillon
ella.s__Veill
onella_parv
ula

1CMET2-
PWY: N10-
formyl-
tetrahydrof
olate 
biosynthesis
|unclassifie
d

3-
HYDROXYPH
ENYLACETA
TE-
DEGRADATI
ON-PWY: 4-
hydroxyphe
nylacetate 
degradation

3-
HYDROXYPH
ENYLACETA
TE-
DEGRADATI
ON-PWY: 4-
hydroxyphe
nylacetate 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

3-
HYDROXYPH
ENYLACETA
TE-
DEGRADATI
ON-PWY: 4-
hydroxyphe
nylacetate 
degradation
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

3-
HYDROXYPH
ENYLACETA
TE-
DEGRADATI
ON-PWY: 4-
hydroxyphe
nylacetate 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la

3-
HYDROXYPH
ENYLACETA
TE-
DEGRADATI
ON-PWY: 4-
hydroxyphe
nylacetate 
degradation
|unclassifie
d

AEROBACTI
NSYN-PWY: 
aerobactin 
biosynthesis

AEROBACTI
NSYN-PWY: 
aerobactin 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

ALLANTOIN
DEG-PWY: 
superpathw
ay of 
allantoin 
degradation 
in yeast

ALLANTOIN
DEG-PWY: 
superpathw
ay of 
allantoin 
degradation 
in 
yeast|uncla
ssified

ANAEROFR
UCAT-PWY: 
homolactic 
fermentatio
n

ANAEROFR
UCAT-PWY: 
homolactic 
fermentatio
n|g__Caten
ibacterium.
s__Cateniba
cterium_mi
tsuokai

ANAEROFR
UCAT-PWY: 
homolactic 
fermentatio
n|g__Enter
obacter.s__
Enterobacte
r_cloacae_c
omplex

ANAEROFR
UCAT-PWY: 
homolactic 
fermentatio
n|g__Esche
richia.s__Es
cherichia_c
oli

ANAEROFR
UCAT-PWY: 
homolactic 
fermentatio
n|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

ANAEROFR
UCAT-PWY: 
homolactic 
fermentatio
n|g__Klebsi
ella.s__Kleb
siella_quasi
pneumonia
e

ANAEROFR
UCAT-PWY: 
homolactic 
fermentatio
n|g__Klebsi
ella.s__Kleb
siella_variic
ola

ANAEROFR
UCAT-PWY: 
homolactic 
fermentatio
n|g__Klebsi
ella.s__Kleb
siella_variic
ola_CAG_63
4

ANAEROFR
UCAT-PWY: 
homolactic 
fermentatio
n|unclassifi
ed

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Bacteroide
s.s__Bacter
oides_cellul
osilyticus

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Bacteroide
s.s__Bacter
oides_fragil
is

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Bacteroide
s.s__Bacter
oides_fragil
is_CAG_47

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Bacteroide
s.s__Bacter
oides_nordii

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Bacteroide
s.s__Bacter
oides_salye
rsiae

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Bacteroide
s.s__Bacter
oides_xylani
solvens

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Bifidobact
erium.s__Bi
fidobacteriu
m_bifidum

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Bifidobact
erium.s__Bi
fidobacteriu
m_catenula
tum

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Bifidobact
erium.s__Bi
fidobacteriu
m_longum

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Bifidobact
erium.s__Bi
fidobacteriu
m_longum_
CAG_69

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Bifidobact
erium.s__Bi
fidobacteriu
m_pseudoc
atenulatum

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Catenibact
erium.s__C
atenibacteri
um_mitsuo
kai

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Citrobacter
.s__Citrobac
ter_portucal
ensis

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Dorea.s__
Dorea_longi
catena

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Dorea.s__
Dorea_longi
catena_CAG
_42

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Eisenbergi
ella.s__Eise
nbergiella_t
ayi

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Enterobact
er.s__Enter
obacter_clo
acae_compl
ex

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Escherichi
a.s__Escher
ichia_coli

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Haemophil
us.s__Haem
ophilus_par
ainfluenzae

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Haemophil
us.s__Haem
ophilus_sp_
HMSC71H05

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Klebsiella.
s__Klebsiell
a_pneumon
iae

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Klebsiella.
s__Klebsiell
a_quasipne
umoniae

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Klebsiella.
s__Klebsiell
a_variicola

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Klebsiella.
s__Klebsiell
a_variicola_
CAG_634

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Parabacter
oides.s__Pa
rabacteroid
es_distason
is

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Parabacter
oides.s__Pa
rabacteroid
es_goldstei
nii

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Parabacter
oides.s__Pa
rabacteroid
es_johnsoni
i

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Streptococ
cus.s__Stre
ptococcus_i
nfantarius

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Streptococ
cus.s__Stre
ptococcus_l
utetiensis

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Streptococ
cus.s__Stre
ptococcus_
macedonicu
s

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Streptococ
cus.s__Stre
ptococcus_p
arasanguini
s

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Streptococ
cus.s__Stre
ptococcus_s
alivarius

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Streptococ
cus.s__Stre
ptococcus_s
alivarius_CA
G_79

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Streptococ
cus.s__Stre
ptococcus_t
hermophilu
s

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Streptococ
cus.s__Stre
ptococcus_v
estibularis

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|g_
_Turicibacte
r.s__Turicib
acter_sangu
inis

ANAGLYCOL
YSIS-PWY: 
glycolysis III 
(from 
glucose)|un
classified

ARG+POLYA
MINE-SYN: 
superpathw
ay of 
arginine 
and 
polyamine 
biosynthesis

ARG+POLYA
MINE-SYN: 
superpathw
ay of 
arginine 
and 
polyamine 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

ARG+POLYA
MINE-SYN: 
superpathw
ay of 
arginine 
and 
polyamine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

ARG+POLYA
MINE-SYN: 
superpathw
ay of 
arginine 
and 
polyamine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

ARG+POLYA
MINE-SYN: 
superpathw
ay of 
arginine 
and 
polyamine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la

ARG+POLYA
MINE-SYN: 
superpathw
ay of 
arginine 
and 
polyamine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

ARG+POLYA
MINE-SYN: 
superpathw
ay of 
arginine 
and 
polyamine 
biosynthesis
|unclassifie
d

ARGDEG-
PWY: 
superpathw
ay of L-
arginine, 
putrescine, 
and 4-
aminobutan
oate 
degradation

ARGDEG-
PWY: 
superpathw
ay of L-
arginine, 
putrescine, 
and 4-
aminobutan
oate 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

ARGDEG-
PWY: 
superpathw
ay of L-
arginine, 
putrescine, 
and 4-
aminobutan
oate 
degradation
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

ARGDEG-
PWY: 
superpathw
ay of L-
arginine, 
putrescine, 
and 4-
aminobutan
oate 
degradation
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

ARGDEG-
PWY: 
superpathw
ay of L-
arginine, 
putrescine, 
and 4-
aminobutan
oate 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la

ARGDEG-
PWY: 
superpathw
ay of L-
arginine, 
putrescine, 
and 4-
aminobutan
oate 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

ARGDEG-
PWY: 
superpathw
ay of L-
arginine, 
putrescine, 
and 4-
aminobutan
oate 
degradation
|unclassifie
d
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|g__Bacter
oides.s__Ba
cteroides_u
niformis_CA
G_3

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus_CA
G_6

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_x
ylanisolvens

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|g__Cateni
bacterium.s
__Catenibac
terium_mit
suokai

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|g__Paraba
cteroides.s_
_Parabacter
oides_dista
sonis

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|g__Parapr
evotella.s__
Paraprevote
lla_clara

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|g__Parapr
evotella.s__
Paraprevote
lla_clara_C
AG_116

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|g__Parapr
evotella.s__
Paraprevote
lla_xylaniph
ila

ARGININE-
SYN4-PWY: 
L-ornithine 
de novo  
biosynthesis
|unclassifie
d

ARGORNPR
OST-PWY: 
arginine, 
ornithine 
and proline 
interconvers
ion

ARGORNPR
OST-PWY: 
arginine, 
ornithine 
and proline 
interconvers
ion|unclassi
fied

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Agathoba
culum.s__A
gathobaculu
m_butyricip
roducens

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Alistipes.
s__Alistipes
_finegoldii

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Anaerom
assilibacillu
s.s__Anaero
massilibacil
lus_sp_An2
50

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Anaerosti
pes.s__Ana
erostipes_h
adrus

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Bifidobac
terium.s__B
ifidobacteri
um_adolesc
entis

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Bifidobac
terium.s__B
ifidobacteri
um_angulat
um

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Bifidobac
terium.s__B
ifidobacteri
um_bifidum

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Bifidobac
terium.s__B
ifidobacteri
um_bifidum
_CAG_234

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Bifidobac
terium.s__B
ifidobacteri
um_catenul
atum

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Bifidobac
terium.s__B
ifidobacteri
um_dentiu
m

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Bifidobac
terium.s__B
ifidobacteri
um_longum

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Bifidobac
terium.s__B
ifidobacteri
um_longum
_CAG_69

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Bifidobac
terium.s__B
ifidobacteri
um_pseudo
catenulatu
m

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Blautia.s
__Blautia_o
beum

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Blautia.s
__Blautia_
wexlerae

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Blautia.s
__Ruminoc
occus_gnav
us

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Blautia.s
__Ruminoc
occus_torqu
es

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Butyrivibr
io.s__Butyri
vibrio_cross
otus

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Butyrivibr
io.s__Butyri
vibrio_cross
otus_CAG_2
59

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Catenibac
terium.s__C
atenibacteri
um_mitsuo
kai

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Citrobact
er.s__Citrob
acter_portu
calensis

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Clostridia
les_unclassi
fied.s__Bac
teroides_pe
ctinophilus

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Clostridiu
m.s__Clostr
idium_para
putrificum

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Clostridiu
m.s__Clostr
idium_sp_C
AG_167

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Clostridiu
m.s__Clostr
idium_sp_C
AG_510

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Comamo
nas.s__Com
amonas_ker
stersii

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Coprococ
cus.s__Copr
ococcus_cat
us

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Coprococ
cus.s__Copr
ococcus_co
mes

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Coprococ
cus.s__Copr
ococcus_co
mes_CAG_1
9

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Dorea.s_
_Dorea_lon
gicatena

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Dorea.s_
_Dorea_lon
gicatena_C
AG_42

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Eisenberg
iella.s__Eis
enbergiella
_tayi

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Enteroba
cter.s__Ent
erobacter_c
loacae_com
plex

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Erysipelat
oclostridiu
m.s__Clostr
idium_innoc
uum

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Escherich
ia.s__Esche
richia_coli

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Eubacteri
um.s__Euba
cterium_eli
gens

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Eubacteri
um.s__Euba
cterium_eli
gens_CAG_
72

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Eubacteri
um.s__Euba
cterium_hal
lii

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Eubacteri
um.s__Euba
cterium_hal
lii_CAG_12

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Eubacteri
um.s__Euba
cterium_sp
_CAG_38

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Eubacteri
um.s__Euba
cterium_sp
_OM08_24

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Eubacteri
um.s__Euba
cterium_ve
ntriosum

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Faecaliba
cterium.s__
Faecalibact
erium_prau
snitzii

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Flavonifr
actor.s__Fla
vonifractor_
plautii

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Fusicaten
ibacter.s__F
usicateniba
cter_saccha
rivorans

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Gemmig
er.s__Gem
miger_form
icilis

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Hungatell
a.s__Hunga
tella_hathe
wayi

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Intestinib
acter.s__Int
estinibacter
_bartlettii

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Klebsiella
.s__Klebsiel
la_pneumo
niae

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Klebsiella
.s__Klebsiel
la_quasipne
umoniae

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Klebsiella
.s__Klebsiel
la_variicola

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Klebsiella
.s__Klebsiel
la_variicola
_CAG_634

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Lachnoclo
stridium.s_
_Clostridiu
m_bolteae

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Lachnospi
ra.s__Lachn
ospira_pecti
noschiza

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Lachnospi
raceae_uncl
assified.s__
Eubacteriu
m_rectale

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Methano
brevibacter.
s__Methan
obrevibacte
r_smithii

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Methano
brevibacter.
s__Methan
obrevibacte
r_smithii_C
AG_186

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Parasutte
rella.s__Par
asutterella_
excrementi
hominis

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Phascolar
ctobacteriu
m.s__Phasc
olarctobact
erium_faeci
um

ARGSYN-
PWY: L-
arginine 
biosynthesis 
I (via L-
ornithine)|g
__Phascolar
ctobacteriu
m.s__Phasc
olarctobact
erium_sp_C
AG_266
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and L-
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biosynthesis
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oides.s__Ba
cteroides_cl
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ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
asparagine 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_d
orei

ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
asparagine 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_e
ggerthii

ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
asparagine 
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|g__Bacter
oides.s__Ba
cteroides_fr
agilis

ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
asparagine 
biosynthesis
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oides.s__Ba
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PWY: 
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ay of L-
aspartate 
and L-
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biosynthesis
|g__Bacter
oides.s__Ba
cteroides_in
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and L-
asparagine 
biosynthesis
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cteroides_
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superpathw
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cteroides_st
ercoris

ASPASN-
PWY: 
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ay of L-
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cteroides_u
niformis

ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
asparagine 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_u
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G_3

ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
asparagine 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus

ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
asparagine 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus_CA
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ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
asparagine 
biosynthesis
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oides.s__Ba
cteroides_x
ylanisolvens

ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
asparagine 
biosynthesis
|g__Blautia
.s__Blautia
_obeum

ASPASN-
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ay of L-
aspartate 
and L-
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biosynthesis
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_wexlerae
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biosynthesis
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ues
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aspartate 
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ay of L-
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and L-
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stridium_pe
rfringens

ASPASN-
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and L-
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biosynthesis
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prococcus_c
omes_CAG_
19

ASPASN-
PWY: 
superpathw
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ay of L-
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ay of L-
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and L-
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i

ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
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biosynthesis
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lavonifracto
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ASPASN-
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ay of L-
aspartate 
and L-
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biosynthesis
|g__Haemo
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ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
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biosynthesis
|g__Haemo
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ASPASN-
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ay of L-
aspartate 
and L-
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ay of L-
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and L-
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iella_aerog
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ASPASN-
PWY: 
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ay of L-
aspartate 
and L-
asparagine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
asparagine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

ASPASN-
PWY: 
superpathw
ay of L-
aspartate 
and L-
asparagine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la

ASPASN-
PWY: 
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ay of L-
aspartate 
and L-
asparagine 
biosynthesis
|g__Klebsie
lla.s__Klebs
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ASPASN-
PWY: 
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ay of L-
aspartate 
and L-
asparagine 
biosynthesis
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PWY: 
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ay of L-
aspartate 
and L-
asparagine 
biosynthesis
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ASPASN-
PWY: 
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ay of L-
aspartate 
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biosynthesis
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PWY: 
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biosynthesis
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biosynthesis
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degradation 
II (AST 
pathway)|g
__Klebsiella
.s__Klebsiel
la_oxytoca
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I

BIOTIN-
BIOSYNTHE
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BIOTIN-
BIOSYNTHE
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BIOTIN-
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BIOTIN-
BIOSYNTHE
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BIOTIN-
BIOSYNTHE
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BIOTIN-
BIOSYNTHE
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BRANCHED-
CHAIN-AA-
SYN-PWY: 
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ay of 
branched 
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biosynthesis

BRANCHED-
CHAIN-AA-
SYN-PWY: 
superpathw
ay of 
branched 
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biosynthesis
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ciproducens

BRANCHED-
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ay of 
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biosynthesis
|g__Akker
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BRANCHED-
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SYN-PWY: 
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ay of 
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amino acid 
biosynthesis
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dii

BRANCHED-
CHAIN-AA-
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superpathw
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biosynthesis
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ay of 
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biosynthesis
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stipes.s__A
naerostipes
_hadrus

BRANCHED-
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biosynthesis
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BRANCHED-
CHAIN-AA-
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ay of 
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biosynthesis
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oides.s__Ba
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us

BRANCHED-
CHAIN-AA-
SYN-PWY: 
superpathw
ay of 
branched 
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biosynthesis
|g__Bacter
oides.s__Ba
cteroides_cl
arus

BRANCHED-
CHAIN-AA-
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ay of 
branched 
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biosynthesis
|g__Bacter
oides.s__Ba
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ggerthii

BRANCHED-
CHAIN-AA-
SYN-PWY: 
superpathw
ay of 
branched 
amino acid 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_f
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BRANCHED-
CHAIN-AA-
SYN-PWY: 
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ay of 
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amino acid 
biosynthesis
|g__Bacter
oides.s__Ba
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BRANCHED-
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SYN-PWY: 
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branched 
amino acid 
biosynthesis
|g__Bacter
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cteroides_fr
agilis
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biosynthesis
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BRANCHED-
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biosynthesis
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BRANCHED-
CHAIN-AA-
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ay of 
branched 
amino acid 
biosynthesis
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oides.s__Ba
cteroides_t
hetaiotaomi
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BRANCHED-
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ay of 
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BRANCHED-
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BRANCHED-
CHAIN-AA-
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superpathw
ay of 
branched 
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BRANCHED-
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biosynthesis
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BRANCHED-
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biosynthesis
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latum

BRANCHED-
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ay of 
branched 
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biosynthesis
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um

BRANCHED-
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SYN-PWY: 
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branched 
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biosynthesis
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BRANCHED-
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BRANCHED-
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ay of 
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biosynthesis
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um

BRANCHED-
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ay of 
branched 
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biosynthesis
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BRANCHED-
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ay of 
branched 
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biosynthesis
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um

BRANCHED-
CHAIN-AA-
SYN-PWY: 
superpathw
ay of 
branched 
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biosynthesis
|g__Bilophi
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ila_wadswo
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BRANCHED-
CHAIN-AA-
SYN-PWY: 
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branched 
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biosynthesis
|g__Blautia
.s__Blautia
_obeum

BRANCHED-
CHAIN-AA-
SYN-PWY: 
superpathw
ay of 
branched 
amino acid 
biosynthesis
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.s__Blautia
_wexlerae

BRANCHED-
CHAIN-AA-
SYN-PWY: 
superpathw
ay of 
branched 
amino acid 
biosynthesis
|g__Blautia
.s__Rumino
coccus_gna
vus

BRANCHED-
CHAIN-AA-
SYN-PWY: 
superpathw
ay of 
branched 
amino acid 
biosynthesis
|g__Blautia
.s__Rumino
coccus_torq
ues

BRANCHED-
CHAIN-AA-
SYN-PWY: 
superpathw
ay of 
branched 
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biosynthesis
|g__Butyriv
ibrio.s__But
yrivibrio_cro
ssotus

BRANCHED-
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SYN-PWY: 
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ay of 
branched 
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biosynthesis
|g__Butyriv
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BRANCHED-
CHAIN-AA-
SYN-PWY: 
superpathw
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branched 
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biosynthesis
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__Catenibac
terium_mit
suokai

BRANCHED-
CHAIN-AA-
SYN-PWY: 
superpathw
ay of 
branched 
amino acid 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_you
ngae

BRANCHED-
CHAIN-AA-
SYN-PWY: 
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ay of 
branched 
amino acid 
biosynthesis
|g__Clostri
dium.s__Clo
stridium_pa
raputrificu
m
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CLEAVAGE-
PWY: 
catechol 
degradation 
to &beta;-
ketoadipate
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

CATECHOL-
ORTHO-
CLEAVAGE-
PWY: 
catechol 
degradation 
to &beta;-
ketoadipate
|g__Klebsie
lla.s__Klebs
iella_variico
la

CATECHOL-
ORTHO-
CLEAVAGE-
PWY: 
catechol 
degradation 
to &beta;-
ketoadipate
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

CATECHOL-
ORTHO-
CLEAVAGE-
PWY: 
catechol 
degradation 
to &beta;-
ketoadipate
|unclassifie
d

CENTFERM-
PWY: 
pyruvate 
fermentatio
n to 
butanoate

CENTFERM-
PWY: 
pyruvate 
fermentatio
n to 
butanoate|
unclassified

CITRULBIO-
PWY: L-
citrulline 
biosynthesis

CITRULBIO-
PWY: L-
citrulline 
biosynthesis
|g__Alistip
es.s__Alisti
pes_finegol
dii

CITRULBIO-
PWY: L-
citrulline 
biosynthesis
|g__Alistip
es.s__Alisti
pes_onderd
onkii

CITRULBIO-
PWY: L-
citrulline 
biosynthesis
|g__Clostri
dium.s__Clo
stridium_pa
raputrificu
m

CITRULBIO-
PWY: L-
citrulline 
biosynthesis
|g__Coproc
occus.s__Co
prococcus_c
atus

CITRULBIO-
PWY: L-
citrulline 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

CITRULBIO-
PWY: L-
citrulline 
biosynthesis
|g__Flavoni
fractor.s__F
lavonifracto
r_plautii

CITRULBIO-
PWY: L-
citrulline 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

CITRULBIO-
PWY: L-
citrulline 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la

CITRULBIO-
PWY: L-
citrulline 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

CITRULBIO-
PWY: L-
citrulline 
biosynthesis
|unclassifie
d

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Agat
hobaculum.
s__Agathob
aculum_but
yriciproduce
ns

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Akke
rmansia.s__
Akkermansi
a_muciniphi
la

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Alisti
pes.s__Alist
ipes_finegol
dii

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Alisti
pes.s__Alist
ipes_indisti
nctus

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Alisti
pes.s__Alist
ipes_onderd
onkii

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Alisti
pes.s__Alist
ipes_putred
inis

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Alisti
pes.s__Alist
ipes_putred
inis_CAG_6
7

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Alisti
pes.s__Alist
ipes_sp_An
66

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Alisti
pes.s__Alist
ipes_timon
ensis

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Anae
romassiliba
cillus.s__An
aeromassili
bacillus_sp_
An250

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Anae
rostipes.s__
Anaerostipe
s_hadrus

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Anae
rotruncus.s_
_Anaerotru
ncus_sp_CA
G_528

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_caccae

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_cellulosilyt
icus

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_clarus

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_coprocola

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_coprocola_
CAG_162

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_coprophilu
s

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_coprophilu
s_CAG_333

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_dorei

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_eggerthii

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_faecis

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_finegoldii

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_fragilis

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_fragilis_CA
G_47

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_intestinalis

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_massiliens
is

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_nordii

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_ovatus

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_plebeius

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_plebeius_C
AG_211

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_salyersiae

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_sp_CAG_1
44

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_sp_CAG_4
62

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_stercoris

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_thetaiotao
micron

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_uniformis

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_uniformis_
CAG_3

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_vulgatus

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_vulgatus_C
AG_6

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bact
eroides.s__
Bacteroides
_xylanisolve
ns

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Barn
esiella.s__B
arnesiella_i
ntestinihom
inis

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bifid
obacterium.
s__Bifidoba
cterium_ad
olescentis

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bifid
obacterium.
s__Bifidoba
cterium_an
gulatum

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bifid
obacterium.
s__Bifidoba
cterium_bifi
dum

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bifid
obacterium.
s__Bifidoba
cterium_bifi
dum_CAG_
234

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bifid
obacterium.
s__Bifidoba
cterium_cat
enulatum

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bifid
obacterium.
s__Bifidoba
cterium_de
ntium

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bifid
obacterium.
s__Bifidoba
cterium_lon
gum

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bifid
obacterium.
s__Bifidoba
cterium_lon
gum_CAG_
69

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bifid
obacterium.
s__Bifidoba
cterium_ps
eudocatenul
atum

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Bilop
hila.s__Bilo
phila_wads
worthia

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Blaut
ia.s__Blauti
a_obeum

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Blaut
ia.s__Blauti
a_wexlerae

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Blaut
ia.s__Rumi
nococcus_g
navus

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Blaut
ia.s__Rumi
nococcus_to
rques

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Butyr
icimonas.s_
_Butyricimo
nas_virosa

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Butyr
ivibrio.s__B
utyrivibrio_c
rossotus

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Butyr
ivibrio.s__B
utyrivibrio_c
rossotus_CA
G_259

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Cate
nibacterium
.s__Catenib
acterium_m
itsuokai

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Chris
tensenella.s
__Christens
enella_min
uta

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Citro
bacter.s__Ci
trobacter_p
ortucalensis

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Citro
bacter.s__Ci
trobacter_y
oungae

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Clost
ridiales_unc
lassified.s_
_Bacteroide
s_pectinoph
ilus

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Clost
ridium.s__C
lostridium_
paraputrific
um

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Clost
ridium.s__C
lostridium_
sp_CAG_16
7

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Clost
ridium.s__C
lostridium_
sp_CAG_24
2

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Clost
ridium.s__C
lostridium_
sp_CAG_25
3

COA-PWY-
1: 
coenzyme A 
biosynthesis 
II 
(mammalia
n)|g__Clost
ridium.s__C
lostridium_
sp_CAG_41
3
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degradation
|g__Citroba
cter.s__Citr
obacter_you
ngae

FUCCAT-
PWY: 
fucose 
degradation
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

FUCCAT-
PWY: 
fucose 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

FUCCAT-
PWY: 
fucose 
degradation
|g__Haemo
philus.s__H
aemophilus
_parainflue
nzae

FUCCAT-
PWY: 
fucose 
degradation
|g__Klebsie
lla.s__Klebs
iella_oxytoc
a

FUCCAT-
PWY: 
fucose 
degradation
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

FUCCAT-
PWY: 
fucose 
degradation
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

FUCCAT-
PWY: 
fucose 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la

FUCCAT-
PWY: 
fucose 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

FUCCAT-
PWY: 
fucose 
degradation
|g__Rumin
ococcaceae
_unclassifie
d.s__Eubact
erium_sirae
um

FUCCAT-
PWY: 
fucose 
degradation
|unclassifie
d

GALACT-
GLUCUROC
AT-PWY: 
superpathw
ay of 
hexuronide 
and 
hexuronate 
degradation

GALACT-
GLUCUROC
AT-PWY: 
superpathw
ay of 
hexuronide 
and 
hexuronate 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

GALACT-
GLUCUROC
AT-PWY: 
superpathw
ay of 
hexuronide 
and 
hexuronate 
degradation
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

GALACT-
GLUCUROC
AT-PWY: 
superpathw
ay of 
hexuronide 
and 
hexuronate 
degradation
|unclassifie
d

GALACTARD
EG-PWY: D-
galactarate 
degradation 
I

GALACTARD
EG-PWY: D-
galactarate 
degradation 
I|g__Citrob
acter.s__Cit
robacter_po
rtucalensis

GALACTARD
EG-PWY: D-
galactarate 
degradation 
I|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

GALACTARD
EG-PWY: D-
galactarate 
degradation 
I|g__Escher
ichia.s__Esc
herichia_col
i

GALACTARD
EG-PWY: D-
galactarate 
degradation 
I|g__Flavon
ifractor.s__
Flavonifract
or_plautii

GALACTARD
EG-PWY: D-
galactarate 
degradation 
I|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

GALACTARD
EG-PWY: D-
galactarate 
degradation 
I|g__Klebsi
ella.s__Kleb
siella_quasi
pneumonia
e

GALACTARD
EG-PWY: D-
galactarate 
degradation 
I|g__Klebsi
ella.s__Kleb
siella_variic
ola

GALACTARD
EG-PWY: D-
galactarate 
degradation 
I|unclassifi
ed

GALACTUR
OCAT-PWY: 
D-
galacturona
te 
degradation 
I

GALACTUR
OCAT-PWY: 
D-
galacturona
te 
degradation 
I|g__Alistip
es.s__Alisti
pes_timone
nsis

GALACTUR
OCAT-PWY: 
D-
galacturona
te 
degradation 
I|g__Blauti
a.s__Rumin
ococcus_tor
ques

GALACTUR
OCAT-PWY: 
D-
galacturona
te 
degradation 
I|g__Escher
ichia.s__Esc
herichia_col
i

GALACTUR
OCAT-PWY: 
D-
galacturona
te 
degradation 
I|g__Faecal
ibacterium.
s__Faecalib
acterium_pr
ausnitzii

GALACTUR
OCAT-PWY: 
D-
galacturona
te 
degradation 
I|g__Hunga
tella.s__Hu
ngatella_ha
thewayi

GALACTUR
OCAT-PWY: 
D-
galacturona
te 
degradation 
I|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

GALACTUR
OCAT-PWY: 
D-
galacturona
te 
degradation 
I|unclassifi
ed

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Blautia
.s__Blautia
_obeum

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Blautia
.s__Blautia
_wexlerae

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Blautia
.s__Rumino
coccus_torq
ues

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Citroba
cter.s__Citr
obacter_eur
opaeus

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Faecali
bacterium.s
__Faecaliba
cterium_pra
usnitzii

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Flavoni
fractor.s__F
lavonifracto
r_plautii

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Haemo
philus.s__H
aemophilus
_parainflue
nzae

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Haemo
philus.s__H
aemophilus
_sp_HMSC7
1H05

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Hungat
ella.s__Hun
gatella_hat
hewayi

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Klebsie
lla.s__Klebs
iella_oxytoc
a

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
amine, N-
acetylmann
osamine 
and N-
acetylneura
minate 
degradation
|g__Rosebu
ria.s__Rose
buria_inulin
ivorans

GLCMANNA
NAUT-PWY: 
superpathw
ay of N-
acetylglucos
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acetylmann
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and N-
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minate 
degradation
|g__Rosebu
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ivorans_CA
G_15

GLCMANNA
NAUT-PWY: 
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ay of N-
acetylglucos
amine, N-
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and N-
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degradation
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d

GLUCARDE
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glucarate 
degradation 
I

GLUCARDE
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glucarate 
degradation 
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GLUCARDE
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GLUCARDE
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i
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degradation 
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GLUCARDE
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e

GLUCARDE
G-PWY: D-
glucarate 
degradation 
I|g__Klebsi
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siella_variic
ola

GLUCARDE
G-PWY: D-
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degradation 
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ed
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and D-
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degradation
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GLUCARGA
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mplex

GLUCARGA
LACTSUPER-
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degradation
|g__Escheri
chia.s__Esc
herichia_col
i

GLUCARGA
LACTSUPER-
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ay of D-
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and D-
galactarate 
degradation
|g__Flavoni
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lavonifracto
r_plautii

GLUCARGA
LACTSUPER-
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moniae

GLUCARGA
LACTSUPER-
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GLUCARGA
LACTSUPER-
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ay of D-
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GLUCARGA
LACTSUPER-
PWY: 
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ay of D-
glucarate 
and D-
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degradation
|unclassifie
d

GLUCONEO-
PWY: 
gluconeoge
nesis I

GLUCONEO-
PWY: 
gluconeoge
nesis 
I|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

GLUCONEO-
PWY: 
gluconeoge
nesis 
I|g__Bacter
oides.s__Ba
cteroides_fr
agilis

GLUCONEO-
PWY: 
gluconeoge
nesis 
I|g__Bacter
oides.s__Ba
cteroides_fr
agilis_CAG_
47

GLUCONEO-
PWY: 
gluconeoge
nesis 
I|g__Bacter
oides.s__Ba
cteroides_n
ordii

GLUCONEO-
PWY: 
gluconeoge
nesis 
I|g__Bacter
oides.s__Ba
cteroides_s
alyersiae

GLUCONEO-
PWY: 
gluconeoge
nesis 
I|g__Citrob
acter.s__Cit
robacter_yo
ungae

GLUCONEO-
PWY: 
gluconeoge
nesis 
I|g__Entero
bacter.s__E
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_cloacae_co
mplex

GLUCONEO-
PWY: 
gluconeoge
nesis 
I|g__Escher
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herichia_col
i

GLUCONEO-
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gluconeoge
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I|g__Klebsi
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GLUCONEO-
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gluconeoge
nesis 
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e

GLUCONEO-
PWY: 
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nesis 
I|g__Klebsi
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siella_variic
ola

GLUCONEO-
PWY: 
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nesis 
I|g__Klebsi
ella.s__Kleb
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GLUCONEO-
PWY: 
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nesis 
I|g__Parab
acteroides.s
__Parabact
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ed

GLUCOSE1P
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phosphate 
degradation

GLUCOSE1P
METAB-
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phosphate 
degradation
|g__Bifidob
acterium.s_
_Bifidobact
erium_bifid
um
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_Bifidobact
erium_cate
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degradation
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GLYCOCAT-
PWY: 
glycogen 
degradation 
I 
(bacterial)|
g__Klebsiell
a.s__Klebsi
ella_variicol
a

GLYCOCAT-
PWY: 
glycogen 
degradation 
I 
(bacterial)|
g__Klebsiell
a.s__Klebsi
ella_variicol
a_CAG_634

GLYCOCAT-
PWY: 
glycogen 
degradation 
I 
(bacterial)|
unclassified

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-Glucose)

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Agathoba
culum.s__A
gathobaculu
m_butyricip
roducens

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Anaerosti
pes.s__Ana
erostipes_h
adrus

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Bacteroid
es.s__Bacte
roides_faeci
s

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Bacteroid
es.s__Bacte
roides_thet
aiotaomicro
n

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Bifidobac
terium.s__B
ifidobacteri
um_angulat
um

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Bifidobac
terium.s__B
ifidobacteri
um_bifidum

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Bifidobac
terium.s__B
ifidobacteri
um_catenul
atum

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Bifidobac
terium.s__B
ifidobacteri
um_longum

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Bifidobac
terium.s__B
ifidobacteri
um_longum
_CAG_69

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Blautia.s
__Blautia_o
beum

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Blautia.s
__Blautia_
wexlerae

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Blautia.s
__Ruminoc
occus_torqu
es

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Catenibac
terium.s__C
atenibacteri
um_mitsuo
kai

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Citrobact
er.s__Citrob
acter_europ
aeus

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Citrobact
er.s__Citrob
acter_portu
calensis

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Citrobact
er.s__Citrob
acter_young
ae

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Coprococ
cus.s__Copr
ococcus_cat
us

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Coprococ
cus.s__Copr
ococcus_co
mes

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Coprococ
cus.s__Copr
ococcus_co
mes_CAG_1
9

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Coprococ
cus.s__Copr
ococcus_eut
actus

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Coprococ
cus.s__Copr
ococcus_eut
actus_CAG_
665

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Dorea.s_
_Dorea_lon
gicatena

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Eisenberg
iella.s__Eis
enbergiella
_massiliens
is

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Eisenberg
iella.s__Eis
enbergiella
_tayi

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Enteroba
cter.s__Ent
erobacter_c
loacae_com
plex

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Erysipelat
oclostridiu
m.s__Clostr
idium_innoc
uum

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Escherich
ia.s__Esche
richia_coli

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Eubacteri
um.s__Euba
cterium_eli
gens

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Eubacteri
um.s__Euba
cterium_eli
gens_CAG_
72

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Eubacteri
um.s__Euba
cterium_hal
lii

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Eubacteri
um.s__Euba
cterium_hal
lii_CAG_12

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Faecaliba
cterium.s__
Faecalibact
erium_prau
snitzii

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Flavonifr
actor.s__Fla
vonifractor_
plautii

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Fusicaten
ibacter.s__F
usicateniba
cter_saccha
rivorans

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Haemoph
ilus.s__Hae
mophilus_p
arainfluenz
ae

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Holdema
nella.s__Hol
demanella_
biformis

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Hungatell
a.s__Hunga
tella_hathe
wayi

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Klebsiella
.s__Klebsiel
la_oxytoca

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Klebsiella
.s__Klebsiel
la_pneumo
niae

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Klebsiella
.s__Klebsiel
la_quasipne
umoniae

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Klebsiella
.s__Klebsiel
la_variicola

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Klebsiella
.s__Klebsiel
la_variicola
_CAG_634

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Lachnospi
ra.s__Lachn
ospira_pecti
noschiza

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Lactobaci
llus.s__Lact
obacillus_ru
minis

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Lactobaci
llus.s__Lact
obacillus_ru
minis_CAG_
367

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Mitsuokel
la.s__Mitsu
okella_mult
acida

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Roseburi
a.s__Roseb
uria_faecis

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Roseburi
a.s__Roseb
uria_homini
s

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Roseburi
a.s__Roseb
uria_intesti
nalis

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Roseburi
a.s__Roseb
uria_intesti
nalis_CAG_
13

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Roseburi
a.s__Roseb
uria_inuliniv
orans

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Roseburi
a.s__Roseb
uria_inuliniv
orans_CAG_
15

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Ruminoc
occaceae_u
nclassified.s
__Eubacteri
um_siraeu
m

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Ruminoc
occus.s__Ru
minococcus
_lactaris

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Streptoco
ccus.s__Str
eptococcus_
parasanguin
is

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Streptoco
ccus.s__Str
eptococcus_
salivarius

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|g
__Streptoco
ccus.s__Str
eptococcus_
vestibularis

GLYCOGEN
SYNTH-
PWY: 
glycogen 
biosynthesis 
I (from ADP-
D-
Glucose)|u
nclassified

GLYCOL-
GLYOXDEG-
PWY: 
superpathw
ay of glycol 
metabolism 
and 
degradation

GLYCOL-
GLYOXDEG-
PWY: 
superpathw
ay of glycol 
metabolism 
and 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

GLYCOL-
GLYOXDEG-
PWY: 
superpathw
ay of glycol 
metabolism 
and 
degradation
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

GLYCOL-
GLYOXDEG-
PWY: 
superpathw
ay of glycol 
metabolism 
and 
degradation
|unclassifie
d

GLYCOLYSIS-
E-D: 
superpathw
ay of 
glycolysis 
and Entner-
Doudoroff

GLYCOLYSIS-
E-D: 
superpathw
ay of 
glycolysis 
and Entner-
Doudoroff|
g__Enterob
acter.s__En
terobacter_
cloacae_co
mplex

GLYCOLYSIS-
E-D: 
superpathw
ay of 
glycolysis 
and Entner-
Doudoroff|
g__Escheric
hia.s__Esch
erichia_coli

GLYCOLYSIS-
E-D: 
superpathw
ay of 
glycolysis 
and Entner-
Doudoroff|
g__Klebsiell
a.s__Klebsi
ella_variicol
a

GLYCOLYSIS-
E-D: 
superpathw
ay of 
glycolysis 
and Entner-
Doudoroff|
g__Klebsiell
a.s__Klebsi
ella_variicol
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GLYCOLYSIS-
E-D: 
superpathw
ay of 
glycolysis 
and Entner-
Doudoroff|
unclassified

GLYCOLYSIS-
TCA-GLYOX-
BYPASS: 
superpathw
ay of 
glycolysis, 
pyruvate 
dehydrogen
ase, TCA, 
and 
glyoxylate 
bypass

GLYCOLYSIS-
TCA-GLYOX-
BYPASS: 
superpathw
ay of 
glycolysis, 
pyruvate 
dehydrogen
ase, TCA, 
and 
glyoxylate 
bypass|g__
Enterobacte
r.s__Entero
bacter_cloa
cae_comple
x

GLYCOLYSIS-
TCA-GLYOX-
BYPASS: 
superpathw
ay of 
glycolysis, 
pyruvate 
dehydrogen
ase, TCA, 
and 
glyoxylate 
bypass|g__
Escherichia.
s__Escheric
hia_coli

GLYCOLYSIS-
TCA-GLYOX-
BYPASS: 
superpathw
ay of 
glycolysis, 
pyruvate 
dehydrogen
ase, TCA, 
and 
glyoxylate 
bypass|g__
Klebsiella.s
__Klebsiella
_pneumoni
ae

GLYCOLYSIS-
TCA-GLYOX-
BYPASS: 
superpathw
ay of 
glycolysis, 
pyruvate 
dehydrogen
ase, TCA, 
and 
glyoxylate 
bypass|g__
Klebsiella.s
__Klebsiella
_variicola

GLYCOLYSIS-
TCA-GLYOX-
BYPASS: 
superpathw
ay of 
glycolysis, 
pyruvate 
dehydrogen
ase, TCA, 
and 
glyoxylate 
bypass|g__
Klebsiella.s
__Klebsiella
_variicola_C
AG_634

GLYCOLYSIS-
TCA-GLYOX-
BYPASS: 
superpathw
ay of 
glycolysis, 
pyruvate 
dehydrogen
ase, TCA, 
and 
glyoxylate 
bypass|uncl
assified

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_fr
agilis

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_fr
agilis_CAG_
47

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_n
ordii

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_s
alyersiae

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_x
ylanisolvens

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Cateni
bacterium.s
__Catenibac
terium_mit
suokai

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Escheri
chia.s__Esc
herichia_col
i

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Haemo
philus.s__H
aemophilus
_parainflue
nzae

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Haemo
philus.s__H
aemophilus
_sp_HMSC7
1H05

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Klebsie
lla.s__Klebs
iella_variico
la

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|g__Paraba
cteroides.s_
_Parabacter
oides_dista
sonis

GLYCOLYSIS
: glycolysis I 
(from 
glucose 6-
phosphate)
|unclassifie
d

GLYOXYLAT
E-BYPASS: 
glyoxylate 
cycle

GLYOXYLAT
E-BYPASS: 
glyoxylate 
cycle|g__Ci
trobacter.s_
_Citrobacter
_europaeus
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iella_pneu
moniae

GOLPDLCAT-
PWY: 
superpathw
ay of 
glycerol 
degradation 
to 1,3-
propanediol
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

GOLPDLCAT-
PWY: 
superpathw
ay of 
glycerol 
degradation 
to 1,3-
propanediol
|g__Klebsie
lla.s__Klebs
iella_variico
la

GOLPDLCAT-
PWY: 
superpathw
ay of 
glycerol 
degradation 
to 1,3-
propanediol
|unclassifie
d

HCAMHPDE
G-PWY: 3-
phenylpropa
noate and 3-
(3-
hydroxyphe
nyl)propano
ate 
degradation 
to 2-
oxopent-4-
enoate

HCAMHPDE
G-PWY: 3-
phenylpropa
noate and 3-
(3-
hydroxyphe
nyl)propano
ate 
degradation 
to 2-
oxopent-4-
enoate|g__
Escherichia.
s__Escheric
hia_coli

HCAMHPDE
G-PWY: 3-
phenylpropa
noate and 3-
(3-
hydroxyphe
nyl)propano
ate 
degradation 
to 2-
oxopent-4-
enoate|g__
Klebsiella.s
__Klebsiella
_pneumoni
ae

HCAMHPDE
G-PWY: 3-
phenylpropa
noate and 3-
(3-
hydroxyphe
nyl)propano
ate 
degradation 
to 2-
oxopent-4-
enoate|g__
Klebsiella.s
__Klebsiella
_quasipneu
moniae

HCAMHPDE
G-PWY: 3-
phenylpropa
noate and 3-
(3-
hydroxyphe
nyl)propano
ate 
degradation 
to 2-
oxopent-4-
enoate|g__
Klebsiella.s
__Klebsiella
_variicola

HCAMHPDE
G-PWY: 3-
phenylpropa
noate and 3-
(3-
hydroxyphe
nyl)propano
ate 
degradation 
to 2-
oxopent-4-
enoate|uncl
assified

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I (aerobic)

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|g
__Citrobact
er.s__Citrob
acter_portu
calensis

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|g
__Citrobact
er.s__Citrob
acter_young
ae

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|g
__Comamo
nas.s__Com
amonas_ker
stersii

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|g
__Enteroba
cter.s__Ent
erobacter_c
loacae_com
plex

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|g
__Escherich
ia.s__Esche
richia_coli

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|g
__Klebsiella
.s__Klebsiel
la_oxytoca

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|g
__Klebsiella
.s__Klebsiel
la_pneumo
niae

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|g
__Klebsiella
.s__Klebsiel
la_quasipne
umoniae

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|g
__Klebsiella
.s__Klebsiel
la_variicola

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|g
__Klebsiella
.s__Klebsiel
la_variicola
_CAG_634

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|g
__Veillonell
a.s__Veillon
ella_dispar

HEME-
BIOSYNTHE
SIS-II: heme 
biosynthesis 
I 
(aerobic)|u
nclassified

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)
|g__Citroba
cter.s__Citr
obacter_eur
opaeus

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)
|g__Citroba
cter.s__Citr
obacter_you
ngae

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)
|g__Escheri
chia.s__Esc
herichia_col
i

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)
|g__Haemo
philus.s__H
aemophilus
_parainflue
nzae

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)
|g__Haemo
philus.s__H
aemophilus
_sp_HMSC7
1H05

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)
|g__Klebsie
lla.s__Klebs
iella_variico
la

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

HEMESYN2-
PWY: heme 
biosynthesis 
II 
(anaerobic)
|unclassifie
d

HEXITOLDE
GSUPER-
PWY: 
superpathw
ay of hexitol 
degradation 
(bacteria)

HEXITOLDE
GSUPER-
PWY: 
superpathw
ay of hexitol 
degradation 
(bacteria)|g
__Enteroba
cter.s__Ent
erobacter_c
loacae_com
plex

HEXITOLDE
GSUPER-
PWY: 
superpathw
ay of hexitol 
degradation 
(bacteria)|g
__Escherich
ia.s__Esche
richia_coli

HEXITOLDE
GSUPER-
PWY: 
superpathw
ay of hexitol 
degradation 
(bacteria)|g
__Klebsiella
.s__Klebsiel
la_quasipne
umoniae

HEXITOLDE
GSUPER-
PWY: 
superpathw
ay of hexitol 
degradation 
(bacteria)|g
__Klebsiella
.s__Klebsiel
la_variicola

HEXITOLDE
GSUPER-
PWY: 
superpathw
ay of hexitol 
degradation 
(bacteria)|g
__Klebsiella
.s__Klebsiel
la_variicola
_CAG_634

HEXITOLDE
GSUPER-
PWY: 
superpathw
ay of hexitol 
degradation 
(bacteria)|u
nclassified

HISDEG-
PWY: L-
histidine 
degradation 
I

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Alistip
es.s__Alisti
pes_finegol
dii

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Alistip
es.s__Alisti
pes_onderd
onkii

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Alistip
es.s__Alisti
pes_putredi
nis

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Alistip
es.s__Alisti
pes_putredi
nis_CAG_67

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Alistip
es.s__Alisti
pes_sp_An6
6

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Alistip
es.s__Alisti
pes_timone
nsis

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_cl
arus

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_d
orei

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_e
ggerthii

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_f
aecis

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_fr
agilis

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_fr
agilis_CAG_
47

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_in
testinalis

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_
massiliensis

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_n
ordii

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_o
vatus

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_s
alyersiae

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_s
p_CAG_462

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_st
ercoris

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_t
hetaiotaomi
cron

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_u
niformis

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_u
niformis_CA
G_3

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_v
ulgatus

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_v
ulgatus_CA
G_6

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Bacter
oides.s__Ba
cteroides_x
ylanisolvens

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Butyri
cimonas.s_
_Butyricimo
nas_virosa

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Cateni
bacterium.s
__Catenibac
terium_mit
suokai

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Citrob
acter.s__Cit
robacter_po
rtucalensis

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Citrob
acter.s__Cit
robacter_yo
ungae

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Escher
ichia.s__Esc
herichia_col
i

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Fusob
acterium.s_
_Fusobacter
ium_varium

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Intesti
nibacter.s__
Intestinibac
ter_bartletti
i

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Klebsi
ella.s__Kleb
siella_michi
ganensis

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Klebsi
ella.s__Kleb
siella_oxyto
ca

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Klebsi
ella.s__Kleb
siella_quasi
pneumonia
e

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Klebsi
ella.s__Kleb
siella_variic
ola

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Klebsi
ella.s__Kleb
siella_variic
ola_CAG_63
4

HISDEG-
PWY: L-
histidine 
degradation 
I|g__Oscilli
bacter.s__O
scillibacter_
sp_CAG_24
1

3.00127893 0 41.9536977 0 0 0 0 0 52.4891354 64.7350506 0 33.2448279 0 0 0 0 0 0 0 13.2904157 44.0318576 32.7012135 0 0 0 10.6764711 81.0351428 1.64475212 4.41224644 0 0 26.8850593 0 0 0 0 0 0 25.1565851 136.026003 1.93179711 2.81915241 4.41224644 15.4246073 0 0 0 0 0 0 48.9655598 773.987779 0 36.2174755 0 0 0 93.6115333 1532.97403 33.7361018 0 48.6942143 14.3829713 0 0 166.721314 0 10.690607 0 0 0 0 0 176.499519 0 81.1284357 0 0 52.9885328 15.1555107 21.6327009 21.4720028 322.858466 300.436238 0 10.7174577 0 1.89164362 3.31583365 0 0 0 0 0 0 0 0 0 0 0
0 0 16.0025345 0 0 0 0 0 46.3395291 36.9779581 0 12.4153655 0 0 0 0 0 0 0 0 18.5579399 0 0 0 0 16.0674022 109.823814 0 0 0 0 11.6965555 0 0 0 0 0 0 41.0949771 114.820221 0 0 0 7.37146111 0 0 0 0 0 0 78.0394568 1193.80026 0 0 0 0 0 307.209061 2617.62727 77.9227024 101.664648 126.694258 34.6226178 0 0 0 0 944.572528 0 0 63.8732932 38.7475699 0 0 0 42.3733741 0 0 0 61.6431436 181.811356 6.9554437 0 0 5.08658529 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 120.447658 0 0 0 0 0 69.8255299 51.7560794 0 20.1074099 0 0 0 0 0 0 0 10.7119605 71.7289113 64.8656358 0 0 0 8.91327087 129.58956 0 0 0 0 59.7694936 0 0 0 0 0 0 0 161.608669 0 0 0 90.6079308 0 0 0 0 0 0 0 1291.14375 0 122.756006 0 0 0 215.383347 2405.4662 215.618288 0 113.089483 26.1495358 0 0 0 0 24.7370518 0 19.2125434 0 0 0 0 0 246.921735 0 0 0 0 146.490361 80.6810059 274.723345 278.740203 2.03045156 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 808.987923 0 0 0 0 0 34.1695127 13.3647857 0 0 0 0 0 0 0 0 0 0 345.519841 301.521765 0 0 0 19.3913299 743.392927 0 0 0 0 513.777261 0 0 0 0 0 0 13.9603753 670.573389 0 0 0 580.614576 0 0 0 0 0 0 17.4060798 3536.88789 0 820.885265 0 0 0 372.051502 4764.2851 61.4170978 0 208.327117 55.2205682 0 0 0 0 42.6709037 0 0 77.1845425 1074.06338 0 0 0 82.930844 0 0 17.0348346 53.7220136 45.460699 0 51.5074853 69.8908919 0 15.3565445 53.9858881 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 10.4089454 0 0 0 0 0 0 0 0 0 8.67538482 0 0 0 0 0 0 90.9835435 0 0 0 0 0 0 0 0 0 0 0 0 116.365714 0 0 0 0 7.84948902 0 0 0 0 0 6.60715931 1141.66465 0 0 0 0 0 97.2746807 3053.14626 271.367149 0 230.141169 74.9268487 0 0 97.7964281 0 1195.73084 0 0 0 0 0 0 0 206.348172 0 0 0 15.7417349 112.055247 13.2557121 0 0 69.4104205 0 0 0 0 0 0 0 0 0 0 0 0 0 0 116.243013
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.7467271 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 104.164461 0 0 0 0 0 0 291.649172 0 0 0 0 0 0 0 0 0 0 0 0 15.6219626 0 0 0 0 0 0 0 0 47.3736674 0 18.8096981 18.6201454 5.23164805 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 373.33478 0 0 0 0 0 32.271191 272.681992 37.3063904 7.37318632 0 0 0 0 0 0 0 75.4950914 244.231354 221.87388 0 0 0 27.7667605 369.964087 0 0 0 0 335.285474 0 0 0 0 0 0 8.11754959 549.804384 0 0 0 368.383921 0 0 0 0 0 0 57.6186759 2179.76158 0 362.058979 0 0 0 248.454191 1830.16143 0 0 0 0 0 0 226.062714 0 399.007852 0 0 0 0 0 294.679758 0 0 0 0 18.0317533 6.66157702 122.150064 20.3578028 0 0 335.926354 0 0 0 0 0 0 0 22.2296543 0 0 0 0 0 0 26.0119995
0 0 34.7872102 0 0 0 0 0 34.0454802 18.9427936 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 75.0302255 0 0 0 0 0 0 0 0 0 0 0 14.2568447 52.6209617 0 0 0 26.1518134 0 0 0 0 0 0 17.3565741 1097.59376 0 20.9029886 0 0 0 131.295007 1861.7805 23.7611925 0 10.8332974 3.9164205 0 0 0 0 121.001721 0 6.78584136 10.2418809 300.615968 24.439688 222.490932 0 1.76016855 0 0 20.6446079 6.69438582 77.9591386 0 6.14842874 1.95301259 1.0264437 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 16.8070109 0 0 0 0 0 24.6739239 8.85779363 0 0 0 0 0 0 0 0 0 0 26.0731576 17.2760685 0 0 0 0 29.6772127 0 0 0 0 0 0 0 0 0 0 0 9.02710442 63.9678509 0 0 0 22.7587285 0 0 0 0 0 0 18.3769942 311.437595 0 0 0 0 0 37.6831769 301.509976 0 0 0 0 0 0 0 0 4.31265446 0 0 0 0 0 57.2416438 0 7.96412456 0 0 3.90643268 1.73941425 9.92943316 5.40050422 36.9167281 37.8353426 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31.2634734 0 0 0 0 0 0 0 0 0 0 0 0 36.4443542 0 0 0 0 0 0 0 0 0 0 7.54393816 347.531321 0 0 0 0 0 0 1347.79226 32.2328192 0 79.9665525 18.9691165 0 0 0 0 22.3503943 0 0 14.6690749 8.70559912 0 0 0 13.3861406 0 0 158.386572 6.69569646 76.7783932 1.79237034 251.435546 215.907494 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 107.611237 0 63.2965696 0 0 0 20.8186606 0 0 0 0 0 0 0 0 0 0 20.1491836 0 0 0 0 0 0 0 0 0 0 0 0 14.1670512 0 0 0 0 0 0 0 0 0 0 0 331.548288 0 0 0 0 0 87.4824448 4993.28623 11.0715021 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 760.09774 0 0 2114.92312 0 266.513263 239.470146 675.788485 615.361397 16.2183298 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18.1823014
0 0 155.144276 0 0 0 0 0 46.6012288 70.9011118 0 0 0 0 0 0 0 0 0 0 117.982364 82.7269859 0 0 0 18.2139743 153.144154 0 0 0 0 115.011833 0 0 0 0 0 0 22.6140998 249.953249 0 0 0 110.515717 16.8502598 4.95636621 0 0 0 0 25.933353 1433.47573 0 135.84829 0 0 0 144.678865 1272.84584 39.4657577 0 89.7458443 37.7487673 0 0 16.0872689 0 185.893749 0 0 3.23591645 13.3136359 45.9725787 106.435524 0 0 0 0 0 33.4502061 60.513096 51.6259924 8.47291127 6.09715362 0 14.2764815 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 377.440316 0 0 0 0 0 25.0584348 20.6755534 0 0 0 0 0 0 0 0 0 0 30.2919568 28.6229244 0 0 0 0 497.920172 0 0 0 0 412.735198 0 0 0 0 0 0 16.4197439 460.706981 0 0 0 340.249636 0 0 0 0 0 0 14.8736477 2436.7196 0 388.694764 0 0 0 202.9876 4730.85203 47.6597099 0 0 0 0 0 281.358423 0 440.764985 0 0 11.8199512 201.515144 0 0 159.873051 125.69536 0 0 689.767706 100.663032 449.165952 6.56363285 142.926606 125.75199 19.0216514 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 103.228221 0 0 0 0 0 36.022874 64.063378 18.2130662 0 0 0 8.36169865 0 0 0 0 8.96886393 113.287316 88.1323792 0 0 0 12.4607365 192.866758 0 0 0 0 76.2085585 0 0 0 0 0 0 0 228.567533 0 0 0 66.0894862 0 0 0 0 0 0 58.1791685 1858.93311 0 85.8202321 0 0 0 198.317294 4726.86269 492.311013 0 0 0 0 0 406.062984 0 812.248439 0 41.3736998 0 74.7417531 140.957522 0 17.2649114 0 0 0 0 43.5328257 387.170355 60.2655297 0 0 0 19.4448736 0 0 0 0 0 0 0 0 0 0 0 0 0 32.4795842
0 1.27295238 15.3849831 2.83898624 0 0 0 0 72.4118985 55.4456131 0 0 0 0 0 0 0 0 0 0 21.7042221 0 0 0 0 15.5519783 262.055995 0 0 0 56.3115113 24.3985253 15.5601844 0 0 0 0 20.5672516 6.08110729 315.209977 0 0 0 19.5707507 24.4997209 55.8741534 0 0 0 0 0 1516.77073 58.4744598 0 0 0 0 121.39123 6653.92613 318.698973 0 437.53972 278.625561 0 0 39.4603254 0 0 0 0 0 0 0 1521.37281 20.2038369 51.2941406 0 0 0 178.852821 277.456886 3.28480773 1288.2342 1077.6424 0 23.8737695 0 0 0 29.4442297 0 0 0 0 14.6808836 0 0 0 0 0
0 0 0 0 0 0 0 0 18.3790059 132.307825 0 24.112878 0 0 0 0 0 0 0 18.8063902 0 0 0 0 0 0 111.485544 0 0 0 0 0 0 0 0 0 0 3.88986427 0 151.953888 0 0 0 0 12.9079019 10.2431726 0 0 0 0 10.7101424 422.450724 0 0 0 0 0 99.4780918 620.006425 0 0 0 0 0 0 0 0 6.54255162 0 0 0 0 0 285.143784 0 52.0746496 0 0 0 12.6859435 38.8947374 0 20.435371 12.6338828 25.6093859 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 35.8790216 0 0 0 0 0 52.7851367 233.053446 81.6153876 45.121238 0 0 19.149013 0 0 0 0 116.672243 39.3624832 19.5424089 0 0 0 15.0282989 184.850314 0 0 0 0 30.481172 0 0 0 0 0 0 7.98748596 199.980547 0 0 0 35.3028337 0 0 0 0 0 0 13.4813018 2479.90848 0 78.5058745 0 0 0 322.886958 1840.9811 63.7863484 0 0 0 0 0 0 0 0 0 0 0 139.25975 0 0 0 0 0 0 32.0934678 36.7706945 184.120602 0 117.29246 77.076957 4.24944097 0 0 0 0 0 0 0 0 0 0 0 0 0 0 154.903605
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 204.101653 0 0 0 0 0 0 2011.2505 0 0 224.012612 106.762337 0 0 0 0 0 0 48.072843 0 0 0 131.110684 0 137.284744 0 0 659.095034 0 36.1058827 0 47.6966424 47.5829313 155.589809 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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0 119.89595 235.255584 221.15076 0 0 0 0 0 0 0 83.6982127 104.581795 0 0 85.1343497 65.2494252 0 316.760686 0 0 0 0 0 0 16.2828989 19.8636463 0 0 7.19505066 21.0263897 19.0305548 0 0 0 0 242.144823 14.9455551 22.8731371 12.2183142 8.12655157 39.1239239 0 0 0 0 0 0 0 0 0 0 0 0 0 330.975677 0 0 0 0 165.490014 0 0 0 0 0 0 0 17.8991839 9.40956031 10.593018 20.3655251 10.7606039 29.0985615 1197.93776 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1885.04062 44.3668974 15.4061051 0 0 287.552343 0 137.286994 0

KETOGLUC
ONMET-
PWY: 
ketoglucona
te 
metabolism
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

KETOGLUC
ONMET-
PWY: 
ketoglucona
te 
metabolism
|g__Klebsie
lla.s__Klebs
iella_variico
la

KETOGLUC
ONMET-
PWY: 
ketoglucona
te 
metabolism
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

KETOGLUC
ONMET-
PWY: 
ketoglucona
te 
metabolism
|unclassifie
d

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|g__Anaer
ostipes.s__
Anaerostipe
s_hadrus

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|g__Eisenb
ergiella.s__
Eisenbergiel
la_tayi

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|g__Entero
coccus.s__E
nterococcus
_casseliflav
us

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|g__Entero
coccus.s__E
nterococcus
_faecium

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|g__Lactoc
occus.s__La
ctococcus_g
arvieae

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|g__Lactoc
occus.s__La
ctococcus_l
actis

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|g__Strept
ococcus.s__
Streptococc
us_infantari
us

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|g__Strept
ococcus.s__
Streptococc
us_lutetiens
is

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|g__Strept
ococcus.s__
Streptococc
us_macedo
nicus

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|g__Strept
ococcus.s__
Streptococc
us_parasan
guinis

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|g__Strept
ococcus.s__
Streptococc
us_salivariu
s

LACTOSECA
T-PWY: 
lactose and 
galactose 
degradation 
I|unclassifi
ed

LPSSYN-
PWY: 
superpathw
ay of 
lipopolysacc
haride 
biosynthesis

LPSSYN-
PWY: 
superpathw
ay of 
lipopolysacc
haride 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

LPSSYN-
PWY: 
superpathw
ay of 
lipopolysacc
haride 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Anaero
stipes.s__A
naerostipes
_hadrus

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Blautia
.s__Rumino
coccus_torq
ues

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_eur
opaeus

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_you
ngae

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Coproc
occus.s__Co
prococcus_c
omes

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Coproc
occus.s__Co
prococcus_c
omes_CAG_
19

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Haemo
philus.s__H
aemophilus
_parainflue
nzae

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Haemo
philus.s__H
aemophilus
_sp_HMSC7
1H05

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Hungat
ella.s__Hun
gatella_hat
hewayi

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|g__Veillon
ella.s__Veill
onella_disp
ar

MET-SAM-
PWY: 
superpathw
ay of S-
adenosyl-L-
methionine 
biosynthesis
|unclassifie
d

METH-
ACETATE-
PWY: 
methanoge
nesis from 
acetate

METH-
ACETATE-
PWY: 
methanoge
nesis from 
acetate|g_
_Blautia.s_
_Blautia_ob
eum

METH-
ACETATE-
PWY: 
methanoge
nesis from 
acetate|g_
_Blautia.s_
_Blautia_w
exlerae

METH-
ACETATE-
PWY: 
methanoge
nesis from 
acetate|g_
_Blautia.s_
_Ruminococ
cus_torques

METH-
ACETATE-
PWY: 
methanoge
nesis from 
acetate|g_
_Fusicateni
bacter.s__F
usicateniba
cter_saccha
rivorans

METH-
ACETATE-
PWY: 
methanoge
nesis from 
acetate|unc
lassified

METHANOG
ENESIS-
PWY: 
methanoge
nesis from 
H2 and CO2

METHANOG
ENESIS-
PWY: 
methanoge
nesis from 
H2 and 
CO2|g__Me
thanobrevib
acter.s__M
ethanobrevi
bacter_smit
hii

METHANOG
ENESIS-
PWY: 
methanoge
nesis from 
H2 and 
CO2|g__Me
thanobrevib
acter.s__M
ethanobrevi
bacter_smit
hii_CAG_18
6

METHGLYU
T-PWY: 
superpathw
ay of 
methylglyox
al 
degradation

METHGLYU
T-PWY: 
superpathw
ay of 
methylglyox
al 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

METHGLYU
T-PWY: 
superpathw
ay of 
methylglyox
al 
degradation
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

METHGLYU
T-PWY: 
superpathw
ay of 
methylglyox
al 
degradation
|unclassifie
d

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Anaero
stipes.s__A
naerostipes
_hadrus

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Blautia
.s__Rumino
coccus_torq
ues

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_eur
opaeus

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_you
ngae

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Coproc
occus.s__Co
prococcus_c
omes

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Coproc
occus.s__Co
prococcus_c
omes_CAG_
19

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Haemo
philus.s__H
aemophilus
_parainflue
nzae

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Haemo
philus.s__H
aemophilus
_sp_HMSC7
1H05

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Hungat
ella.s__Hun
gatella_hat
hewayi

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|g__Veillon
ella.s__Veill
onella_disp
ar

METSYN-
PWY: L-
homoserine 
and L-
methionine 
biosynthesis
|unclassifie
d

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway II

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Citrob
acter.s__Cit
robacter_eu
ropaeus

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Citrob
acter.s__Cit
robacter_po
rtucalensis

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Citrob
acter.s__Cit
robacter_yo
ungae

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Enter
obacter.s__
Enterobacte
r_cloacae_c
omplex

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Esche
richia.s__Es
cherichia_c
oli

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Haem
ophilus.s__
Haemophilu
s_parainflu
enzae

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Klebsi
ella.s__Kleb
siella_aerog
enes

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Klebsi
ella.s__Kleb
siella_quasi
pneumonia
e

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Klebsi
ella.s__Kleb
siella_variic
ola

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Klebsi
ella.s__Kleb
siella_variic
ola_CAG_63
4

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|g__Strept
ococcus.s__
Streptococc
us_parasan
guinis

NAD-
BIOSYNTHE
SIS-II: NAD 
salvage 
pathway 
II|unclassifi
ed

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_fr
agilis

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_in
testinalis

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_st
ercoris

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_u
niformis

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_u
niformis_CA
G_3

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Cateni
bacterium.s
__Catenibac
terium_mit
suokai

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Coma
monas.s__C
omamonas
_kerstersii

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Haemo
philus.s__H
aemophilus
_parainflue
nzae

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Haemo
philus.s__H
aemophilus
_sp_HMSC7
1H05

NAGLIPASY
N-PWY: 
lipid IVA 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_oxytoc
a

0 0 0 11.1279383 116.827554 0 0 0 35.8668279 0 0 0 0 0 0 1.53875745 0 28.747336 0 0 925.573305 0 65.2608586 3.61859943 8.46513465 5.51939094 0 0 0 27.632112 0 0 0 0 0 0 0.80322763 0 115.035634 183.14356 0 20.5940186 28.902325 21.7125677 21.4790563 0 0 0 190.12036 40.4693562 0 7.3873624 937.775066 0 63.2216411 3.43154416 9.4148929 7.1704721 0 0 0 34.384435 0 0 0 0 0 0 0.7729283 0 104.206393 758.781438 1.12497329 4.68381206 3.43568855 0 31.6822826 0 0 0 0 1.70575693 0 0 0 796.988295 0 0 0 33.8446565 23.0404296 23.7367358 0 2.56458158 0 0 19.740593 0 0 0
0 0 0 15.7228796 35.1680422 0 0 0 0 0 0 0 0 0 0 0 34.3173189 0 0 0 467.889781 0 0 0 0 0 0 0 0 13.5014223 0 0 0 0 0 0 0 0 44.7956559 97.6209667 0 0 0 0 45.0983503 0 0 0 144.408025 0 0 4.94318396 410.736605 0 0 0 0 0 0 0 0 14.9096047 0 0 0 0 0 0 0 0 38.8477919 16.548279 0 0 0 0 10.8122914 0 0 0 0 0 0 0 0 1004.81502 0 0 0 0 169.490767 145.807903 0 0 0 0 0 0 0 0
0 0 0 6.38204014 172.710401 0 0 0 0 0 0 0 0 0 0 0 127.237491 75.2787839 49.5237493 0 1449.82739 0 17.113729 0 0 0 0 0 0 138.191299 0 0 0 0 0 0 0 0 176.260019 228.832544 9.45963351 11.449654 0 0 73.5398631 0 0 0 190.154084 91.2102312 0 0 1368.01323 0 15.4290713 0 0 0 0 0 0 165.150058 0 0 0 0 0 0 0 0 156.123251 630.798301 0 0 0 0 102.035078 0 0 0 0 0 0 0 0 912.223975 0 0 0 0 156.432564 127.895009 0 0 0 0 144.13487 0 0 0
0 0 0 0 341.590767 0 0 0 0 0 0 0 0 0 0 0 171.318893 531.508374 313.931725 0 3588.95905 0 0 0 0 0 0 0 0 1090.18802 0 0 0 0 0 0 0 0 204.015912 107.813596 0 0 0 0 0 0 0 0 1565.39544 553.454839 0 0 3307.06992 0 0 0 0 0 0 0 0 1101.04813 0 0 0 0 0 0 0 0 187.02868 401.651412 0 0 0 0 219.005702 0 0 0 0 0 0 0 0 2442.13457 0 0 0 0 105.833942 100.102529 114.39522 0 0 0 668.791617 0 0 0
0 0 0 0 202.786495 0 0 0 0 0 0 0 0 0 0 0 181.583984 0 0 0 951.557798 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 62.6385498 78.2297004 0 13.3347732 0 0 29.5427726 0 0 0 130.050544 0 0 0 878.653027 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 54.3048417 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1000.32408 0 0 0 0 129.775596 102.041372 0 0 0 0 0 0 0 0
0 0 0 4.25284187 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60.2367368 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.828794 0 0 0 0 0 0 0 0 0 28.2148146 0 0 0 52.776203 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14.6573372 0 0 0 0 0 0 0 0 0 0 0 0 0 0 176.51121 0 0 0 0 54.1466851 42.7212823 0 0 0 0 0 0 0 0
0 0 0 31.4037309 99.016053 46.6226457 0 0 0 0 0 0 0 0 0 12.7851861 0 301.771213 168.085986 0 2247.72952 38.8339362 0 0 0 0 15.3469859 31.5147009 0 573.714437 0 0 0 0 0 0 0 0 121.196212 591.010868 46.324942 38.8482467 44.9248416 32.252024 0 0 0 0 417.106218 303.38995 0 0 2150.45232 36.4451239 0 0 0 0 15.7367347 32.205001 0 585.87113 0 0 0 0 0 0 0 0 109.314435 289.997985 0 0 0 0 233.628402 0 0 0 0 0 0 0 0 1928.41085 0 0 0 14.2096023 117.124523 99.9184513 0 0 0 0 425.326607 0 0 0
0 0 0 3.82197911 86.5535429 0 0 0 0 0 0 0 0 0 0 0 49.1440835 0 0 0 154.992122 0 0 0 0 0 0 0 0 30.3670618 0 0 0 0 0 0 0 0 56.6077137 32.1631239 0 0 10.4725087 0 0 691.149907 322.378451 377.638135 243.185917 0 0 0 134.509249 0 0 0 0 0 0 0 0 32.1454444 0 0 0 0 0 0 0 0 50.5509823 643.228516 0 0 0 0 0 0 0 0 0 0 0 0 0 262.847033 0 0 0 7.53827435 59.2404107 49.266572 0 0 0 0 38.5282569 0 0 0
0 0 0 7.69521959 37.881766 0 0 0 0 0 0 0 0 0 0 0 24.8237362 10.4057529 0 0 212.028855 0 0 0 0 0 0 0 0 25.4282321 0 0 0 0 0 0 0 0 42.241956 0 0 0 0 0 0 6.88676897 0 0 37.025753 0 0 8.40356246 197.082743 0 0 0 0 0 0 0 0 25.3836088 0 0 0 0 0 0 0 0 37.6490204 134.413184 0 0 0 0 0 0 0 0 0 0 0 0 0 244.926246 0 0 0 0 12.2717681 13.242927 0 0 0 0 25.0577854 0 0 0
0 0 0 0 21.8560368 0 0 0 0 0 0 0 0 0 0 0 21.1511609 0 0 0 123.597328 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37.0906296 0 0 0 0 0 0 0 0 0 72.507353 0 0 0 111.416004 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 32.6703377 303.733276 0 0 0 0 0 0 0 0 0 0 0 0 0 452.986965 0 0 0 84.9393997 75.7145036 56.3862208 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 435.731201 0 38.2035898 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 105.927965 88.8378503 0 0 0 0 0 0 0 0 0 0 0 0 407.590984 0 35.2380526 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 93.1581095 2033.24959 0 0 0 0 0 0 0 0 0 0 0 0 0 2381.98662 0 0 0 1118.68997 313.998498 252.11911 0 0 0 0 0 0 0 0
0 0 0 0 416.02959 0 0 0 0 0 0 0 0 0 0 0 340.861216 163.795382 64.6994726 0 1844.37671 0 0 0 0 0 0 0 0 220.608067 23.6024656 20.1508565 0 0 0 0 0 0 173.453243 145.414472 23.6855277 0 29.4806262 0 41.7166926 0 0 0 136.200467 68.0769786 0 0 1653.65271 0 0 0 0 0 0 0 0 240.014661 25.9509248 20.2951936 0 0 0 0 0 0 155.867735 204.811772 0 0 0 0 104.592277 5.67458878 0 0 0 0 0 0 0 985.307166 0 0 0 0 65.4183643 54.0185891 0 0 0 0 144.34146 24.9432471 13.4911763 0
0 0 0 39.3890513 0 0 0 0 0 0 0 0 0 0 0 0 0 143.451256 98.5022865 0 1396.9201 0 26.9740253 0 0 0 0 0 0 429.092686 0 0 0 0 0 0 0 0 100.912986 105.722836 0 0 0 0 0 0 0 0 778.720806 202.227363 0 14.7425944 1293.39463 0 25.8716418 0 0 0 0 0 0 475.36884 0 0 0 0 0 0 0 0 91.3496002 572.199275 0 0 0 0 256.869735 0 0 0 0 0 0 0 0 3506.76069 252.78145 0 0 380.660793 628.963554 336.66157 0 0 0 0 399.009974 0 0 0
0 0 0 17.607803 531.007348 0 0 0 0 0 0 0 0 0 0 0 374.730016 87.4123582 38.2420359 0 1487.83313 0 30.9267652 0 0 0 0 0 0 104.364482 0 0 0 0 0 0 0 0 626.9335 298.472739 18.4617162 45.9076245 39.892375 0 0 0 0 0 380.410463 29.6603627 0 0 1378.1181 0 27.5262378 0 0 0 0 0 0 96.7324839 0 0 0 0 0 0 0 0 673.776569 83.4824878 0 0 0 0 70.714874 0 0 0 0 0 0 0 0 2546.85634 263.14312 0 168.762277 0 449.946992 322.272028 0 0 0 0 111.751444 0 0 0
0 0 0 5.96213788 89.3731758 0 0 0 0 0 0 0 0 0 0 0 27.4564601 0 0 0 1756.97642 0 0 0 0 0 0 0 95.8436685 13.4992489 18.3994255 26.416136 0 0 0 0 0 0 167.366924 159.271017 14.0935814 0 0 0 0 0 0 0 434.798096 0 0 19.5028018 1703.6774 0 0 0 0 0 0 0 100.782543 18.7422107 60.1058437 26.0111879 0 0 0 0 0 0 145.328491 1825.26626 0 0 0 82.3308842 3.28436455 60.4533926 0 0 0 0 0 0 0 1767.92812 0 0 0 0 250.028614 242.612251 0 0 0 53.4644642 27.3897926 35.2037027 36.6673641 24.0826486
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I (meso-
diaminopim
elate 
containing)
|g__Alistip
es.s__Alisti
pes_putredi
nis_CAG_67

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Alistip
es.s__Alisti
pes_sp_An6
6

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Alistip
es.s__Alisti
pes_timone
nsis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Anaero
stipes.s__A
naerostipes
_hadrus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
accae

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_cl
arus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
oprocola

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
oprocola_C
AG_162

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
oprophilus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
oprophilus_
CAG_333

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_d
orei

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_e
ggerthii

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_f
aecis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_fi
negoldii

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_fr
agilis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_fr
agilis_CAG_
47

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_in
testinalis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_
massiliensis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_n
ordii

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_o
vatus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_pl
ebeius

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_pl
ebeius_CAG
_211

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_s
alyersiae

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_s
p_CAG_462

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_st
ercoris

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_t
hetaiotaomi
cron

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_u
niformis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_u
niformis_CA
G_3

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus_CA
G_6

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_x
ylanisolvens

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Barnes
iella.s__Bar
nesiella_int
estinihomin
is

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_adol
escentis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_angu
latum

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_bifid
um

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_bifid
um_CAG_2
34

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_cate
nulatum

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_denti
um

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_long
um

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_long
um_CAG_6
9

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_pseu
docatenulat
um

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bilophi
la.s__Biloph
ila_wadswo
rthia

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Blautia
.s__Blautia
_obeum

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Blautia
.s__Blautia
_wexlerae

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Blautia
.s__Rumino
coccus_gna
vus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Blautia
.s__Rumino
coccus_torq
ues

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Butyric
imonas.s__
Butyricimon
as_virosa

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Butyriv
ibrio.s__But
yrivibrio_cro
ssotus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Butyriv
ibrio.s__But
yrivibrio_cro
ssotus_CAG
_259

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Cateni
bacterium.s
__Catenibac
terium_mit
suokai

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Clostri
dium.s__Clo
stridium_bu
tyricum

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Clostri
dium.s__Clo
stridium_pa
raputrificu
m

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Clostri
dium.s__Clo
stridium_sp
_CAG_510

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Coma
monas.s__C
omamonas
_kerstersii

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Coprob
acter.s__Co
probacter_f
astidiosus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Coproc
occus.s__Co
prococcus_c
atus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Coproc
occus.s__Co
prococcus_c
omes

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Coproc
occus.s__Co
prococcus_c
omes_CAG_
19

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Coproc
occus.s__Co
prococcus_e
utactus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Coproc
occus.s__Co
prococcus_e
utactus_CA
G_665

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Dialist
er.s__Dialis
ter_invisus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Dialist
er.s__Dialis
ter_invisus_
CAG_218

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Dialist
er.s__Dialis
ter_sp_CAG
_357

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Dorea.
s__Dorea_f
ormicigener
ans

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Dorea.
s__Dorea_f
ormicigener
ans_CAG_2
8

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Dorea.
s__Dorea_l
ongicatena

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Dorea.
s__Dorea_l
ongicatena_
CAG_42

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Entero
coccus.s__E
nterococcus
_faecium

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Erysipe
latoclostridi
um.s__Clost
ridium_inno
cuum

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Escheri
chia.s__Esc
herichia_col
i

0 1000.61142 1369.99291 0 0 0 0 0 0 0 26.3607588 0 0 0 0 0 0 0 22.1429698 64.6780129 4910.06517 0 0 78.7628116 9.84470455 0 33.4951153 19.7356295 0 0 14.3330719 20.7829141 168.307081 0 0 0 0 0 11.0284034 0 0 0 0 0 0 196.402286 0 92.9700608 0 0 0 0 49.4939464 13.4972507 0 15.0559985 330.361836 326.264285 0 103.681037 0 0 0 0 0 0 12.911382 19.4274556 0 15.7539661 14.8860107 11.1408329 0 137.524665 12.9131366 0 0 0 2.31798187 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.4446592 0 37.3271922
0 1093.14942 1739.66669 0 5.46786526 29.3771321 0 84.5567508 0 0 0 0 0 0 0 0 0 0 48.1073225 106.313914 7609.33171 0 0 89.4788643 0 123.600678 107.565025 45.9302304 0 0 0 55.1473002 0 0 0 0 0 0 1008.18777 0 0 0 73.3963629 37.5629979 0 0 0 138.652132 0 0 0 0 0 65.1746391 144.817519 125.385244 0 0 142.4735 79.3803429 19.8499293 0 0 0 0 0 0 0 0 0 0 0 0 20.4340647 0 31.5197361 152.530495 0 0 0 0 67.842597 0 0 0 0 0 0 0 0 0 114.129332 0 0 0 0 0 0 0 0
0 613.845879 2302.21387 0 0 0 0 138.42901 0 0 104.947114 0 0 0 0 0 0 0 43.1824619 56.5052054 7365.12331 0 67.0766076 241.923214 0 0 81.8479933 48.2059713 0 0 0 206.54913 0 0 72.5543404 38.1957749 0 0 35.6713396 0 24.5820313 50.9033123 7.17461742 0 0 0 0 192.572555 0 0 0 0 0 0 162.044784 94.1071698 288.770437 288.20559 227.308686 87.9089318 0 0 0 0 0 0 18.0830535 41.2654174 68.628409 0 13.4935511 5.83800839 0 40.5217626 0 0 0 0 0 0 0 0 0 0 0 0 0 48.0964061 0 0 0 0 0 0 0 0 0 0 0 148.418191
0 1189.2508 5349.36931 594.10244 33.9699411 730.478546 42.3282599 90.6553251 0 0 1097.29007 0 0 0 0 0 0 0 106.793659 147.528487 11139.0887 0 96.5054821 57.295586 0 0 149.567418 82.2495314 0 0 0 26.9277562 11.9333234 0 0 0 0 0 41.1285909 0 0 0 704.794662 889.888783 0 0 0 125.95399 0 0 0 0 14.2221089 57.7345795 50.8882422 104.271676 72.5259135 60.6528272 162.320455 0 42.7777404 11.8520357 0 0 0 0 0 0 0 0 0 0 0 61.4293596 0 94.5622214 44.8197285 107.539426 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5.90728929 5.80225526 0 0 0 0 0 995.892023
0 666.077426 1749.3973 0 0 0 0 101.372438 0 0 0 10.5025125 0 0 0 0 0 0 18.1494114 60.1318053 6178.30179 0 148.967165 344.42969 0 0 205.654773 126.49912 0 0 0 217.138612 112.690997 0 0 0 0 0 1309.25337 0 0 0 0 0 0 0 0 244.037259 0 0 0 0 0 19.3321565 101.779044 102.428075 0 0 113.696759 201.193041 44.0526428 0 0 0 0 0 58.7596495 49.093711 25.8347607 22.799755 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23.6697296 0 0 0 0 0 0 14.0109168 0 0 0 0 0
0 177.552131 185.95549 0 0 0 0 41.388022 0 0 0 0 0 0 0 0 0 0 0 0 516.232285 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20.9697839 19.1339958 0 0 0 0 0 0 0 0 0 0 10.2181441 46.6877735 19.2931346 15.4622773 67.9113473 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1338.56949 3036.51145 0 0 0 0 299.08481 0 0 405.873857 0 0 0 0 0 0 0 0 57.4581581 7961.74828 0 0 0 0 0 0 0 0 0 54.2252269 271.633372 258.846238 0 164.464758 238.744735 0 0 432.820982 0 0 0 0 0 0 340.314215 0 0 0 0 0 0 26.9037997 0 125.255354 109.069132 0 0 359.844598 161.293993 0 0 0 0 0 0 0 0 0 0 103.978363 34.9315248 0 409.621711 0 0 0 0 0 0 0 0 0 0 0 14.0997048 14.1674823 0 0 0 0 0 0 0 27.6250832 5.48658207 0 0 0 558.506415
0 166.431097 1230.13401 0 30.0474987 256.902809 0 8.97940812 0 0 22.4222476 0 0 0 0 0 0 0 26.6734578 16.7371116 4803.87108 0 104.262666 20.933377 0 0 6.22851195 0 0 15.5333 0 139.211704 0 0 0 0 0 0 104.909993 0 11.7695432 0 261.935571 298.250009 35.1948124 209.067255 0 0 0 0 0 0 0 2.75651243 52.2301162 44.0344243 3.10090897 2.31689017 12.6717071 0 15.775168 0 0 0 0 0 0 0 0 0 0 0 0 34.9253549 0 0 0 0 0 0 0 248.174824 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42.2073899
0 113.171293 330.579798 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23.512262 4152.56928 0 0 0 0 0 5.36437797 2.18083059 0 0 0 31.5427833 0 0 0 0 0 0 3.71447852 0 0 0 0 0 0 73.8725828 0 0 27.9461268 0 0 0 0 0 10.6658002 12.3944281 43.5337017 37.789481 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44.4889564 0 0 0 0 0 0 0 0 0 0 0 0 0 6.52091812 0 0 0 0 0 0 0 0 0 0 0 13.9497966
0 163.93852 708.856306 0 2.74133093 0 0 40.3488612 0 0 0 0 0 0 0 0 0 0 27.7477282 37.0695859 2696.61547 0 0 69.3838155 0 0 56.7949331 31.9183953 0 0 0 82.6826829 0 0 0 0 0 0 29.1716073 0 0 0 17.2223409 5.65446006 0 0 0 74.2192198 63.5284114 71.8261088 0 0 179.962007 0 67.7537192 60.8223327 269.127336 263.518603 69.7484262 33.7310269 0 0 0 0 0 0 0 0 0 0 0 0 0 50.8020169 0 0 0 0 0 0 0 150.71928 0 0 0 0 0 0 0 0 0 23.7210255 0 0 0 0 0 0 0 0
0 443.35506 2374.72899 0 0 0 0 25.7878972 0 0 0 0 0 0 0 0 0 0 42.6723884 0 8083.50692 0 0 0 0 0 0 0 0 0 0 173.886695 0 0 0 0 0 0 0 0 0 60.3719692 0 0 0 0 0 11.5250658 0 0 0 0 2394.22767 0 195.090283 232.814602 803.160036 752.664661 110.456569 105.352602 0 0 0 0 0 0 0 0 0 0 0 0 0 104.460987 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 810.738883 1696.10848 0 0 0 0 0 0 0 200.425513 33.1802823 21.7945923 0 0 0 0 0 33.8647698 98.0619051 10975.6941 0 0 24.1786117 0 0 78.6237556 71.363608 0 0 0 100.608651 24.8531926 0 80.7393283 79.9236994 0 0 203.748453 0 0 49.3122985 13.9111041 6.99879523 42.584018 139.716893 0 0 0 0 0 0 0 32.8315538 59.5810549 55.5661448 10.1815588 9.40724593 28.258404 427.443432 20.3124937 0 0 0 0 0 0 0 0 0 46.6328263 0 0 126.741688 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 460.625281 0 0 14.3115535 0 0 0 0 208.831631
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Fusobacteri
um_varium

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Gemm
iger.s__Ge
mmiger_for
micilis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Haemo
philus.s__H
aemophilus
_parainflue
nzae

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Haemo
philus.s__H
aemophilus
_sp_HMSC7
1H05

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Holde
manella.s__
Holdemanel
la_biformis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Intesti
nibacter.s__
Intestinibac
ter_bartletti
i

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Klebsie
lla.s__Klebs
iella_variico
la

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Lachno
spira.s__Lac
hnospira_pe
ctinoschiza

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Lachno
spiraceae_u
nclassified.s
__Eubacteri
um_rectale

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Lactob
acillus.s__L
actobacillus
_ruminis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Lactob
acillus.s__L
actobacillus
_ruminis_C
AG_367

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Mitsuo
kella.s__Mit
suokella_m
ultacida

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Monog
lobus.s__M
onoglobus_
pectinilyticu
s

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Oscillib
acter.s__Os
cillibacter_s
p_CAG_241

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Paraba
cteroides.s_
_Parabacter
oides_dista
sonis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Paraba
cteroides.s_
_Parabacter
oides_golds
teinii

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Paraba
cteroides.s_
_Parabacter
oides_johns
onii

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Paraba
cteroides.s_
_Parabacter
oides_merd
ae

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Paraba
cteroides.s_
_Parabacter
oides_sp_C
AG_409

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Parapr
evotella.s__
Paraprevote
lla_clara

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Parapr
evotella.s__
Paraprevote
lla_clara_C
AG_116

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Parapr
evotella.s__
Paraprevote
lla_xylaniph
ila

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Parasu
tterella.s__
Parasutterel
la_excreme
ntihominis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Phasco
larctobacter
ium.s__Pha
scolarctoba
cterium_fae
cium

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Phasco
larctobacter
ium.s__Pha
scolarctoba
cterium_sp
_CAG_266

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Phasco
larctobacter
ium.s__Pha
scolarctoba
cterium_suc
cinatutens

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Porphy
romonas.s_
_Porphyrom
onas_asacc
harolytica

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Prevot
ella.s__Prev
otella_bivia

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Prevot
ella.s__Prev
otella_bucc
alis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Prevot
ella.s__Prev
otella_copri

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Prevot
ella.s__Prev
otella_copri
_CAG_164

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Prevot
ella.s__Prev
otella_sp_8
85

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Prevot
ella.s__Prev
otella_sp_A
M42_24

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Prevot
ella.s__Prev
otella_sterc
orea

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Prevot
ella.s__Prev
otella_sterc
orea_CAG_
629

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Proteo
bacteria_un
classified.s_
_Proteobact
eria_bacteri
um_CAG_1
39

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rosebu
ria.s__Rose
buria_faecis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rosebu
ria.s__Rose
buria_homi
nis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rosebu
ria.s__Rose
buria_intest
inalis

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rosebu
ria.s__Rose
buria_intest
inalis_CAG_
13

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rosebu
ria.s__Rose
buria_inulin
ivorans

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rosebu
ria.s__Rose
buria_inulin
ivorans_CA
G_15

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rosebu
ria.s__Rose
buria_sp_C
AG_309

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rumin
ococcaceae
_unclassifie
d.s__Clostri
dium_leptu
m

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rumin
ococcus.s__
Ruminococc
us_bicircula
ns

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rumin
ococcus.s__
Ruminococc
us_bromii

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rumin
ococcus.s__
Ruminococc
us_callidus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rumin
ococcus.s__
Ruminococc
us_lactaris

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rumin
ococcus.s__
Ruminococc
us_sp_CAG
_403

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Rumin
ococcus.s__
Ruminococc
us_sp_CAG
_488

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Ruthen
ibacterium.
s__Rutheni
bacterium_l
actatiforma
ns

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_infantariu
s

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_lutetiensi
s

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_macedoni
cus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_salivarius

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_thermoph
ilus

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_thermoph
ilus_CAG_2
36

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Tyzzer
ella.s__Tyzz
erella_nexili
s

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Veillon
ella.s__Veill
onella_disp
ar

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Veillon
ella.s__Veill
onella_infa
ntium

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Veillon
ella.s__Veill
onella_parv
ula

PEPTIDOGL
YCANSYN-
PWY: 
peptidoglyc
an 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|unclassifie
d

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I (bacteria)

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Blautia.s
__Ruminoc
occus_gnav
us

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Catenibac
terium.s__C
atenibacteri
um_mitsuo
kai

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Enteroba
cter.s__Ent
erobacter_c
loacae_com
plex

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Escherich
ia.s__Esche
richia_coli

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Fusicaten
ibacter.s__F
usicateniba
cter_saccha
rivorans

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Haemoph
ilus.s__Hae
mophilus_p
arainfluenz
ae

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Haemoph
ilus.s__Hae
mophilus_s
p_HMSC71H
05

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Klebsiella
.s__Klebsiel
la_oxytoca

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Klebsiella
.s__Klebsiel
la_pneumo
niae

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Klebsiella
.s__Klebsiel
la_quasipne
umoniae

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Klebsiella
.s__Klebsiel
la_variicola

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Klebsiella
.s__Klebsiel
la_variicola
_CAG_634

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|g
__Ruminoc
occaceae_u
nclassified.s
__Clostridiu
m_leptum

PHOSLIPSY
N-PWY: 
superpathw
ay of 
phospholipi
d 
biosynthesis 
I 
(bacteria)|u
nclassified

PHOTOALL-
PWY: 
oxygenic 
photosynthe
sis

PHOTOALL-
PWY: 
oxygenic 
photosynthe
sis|unclassi
fied

POLYAMINS
YN3-PWY: 
superpathw
ay of 
polyamine 
biosynthesis 
II

POLYAMINS
YN3-PWY: 
superpathw
ay of 
polyamine 
biosynthesis 
II|unclassifi
ed

POLYAMSY
N-PWY: 
superpathw
ay of 
polyamine 
biosynthesis 
I

POLYAMSY
N-PWY: 
superpathw
ay of 
polyamine 
biosynthesis 
I|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

POLYAMSY
N-PWY: 
superpathw
ay of 
polyamine 
biosynthesis 
I|g__Escher
ichia.s__Esc
herichia_col
i

POLYAMSY
N-PWY: 
superpathw
ay of 
polyamine 
biosynthesis 
I|g__Klebsi
ella.s__Kleb
siella_pneu
moniae
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0 106.985274 6259.21103 0 0 0 0 0 0 52.4364443 0 248.733377 0 0 126.930785 298.245663 0 0 353.460044 0 0 0 0 0 0 294.429362 0 0 0 0 0 0 33.4464091 7.7210457 68.7138877 191.239326 0 0 317.701954 198.347223 0 0 0 0 0 0 0 0 0 0 85.9719545 44.6352157 0 86.2014234 0 0 0 0 0 0 0 0 0 0 14.6193422 6.09411321 0 0 0 0 44.8234296 34.9808601 0 0 0 0 317.528258 3.05022807 21.2559609 0 0 0 36.2932542 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 172.02152 3503.32748 71.229865 23.2134313 0 0 0 12.6017144 0 0 130.176689 0 0 0 0 0 0 65.5814479 0 9.42171112 0 327.957105 247.511581 31.8429072 207.465954 0 0 0 0 0 0 24.7364927 3.56424148 57.9743781 42.3107615 6.60283883 12.1660048 4.79372718 0 20.8006851 0 0 0 0 0 0 0 0 0 0 0 0 22.621423 0 10.8574753 4.89073881 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.1487712 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 205.683433 172.387902 0 50.9931865
0 74.4021077 3567.43707 0 0 0 0 0 0 0 0 21.7953719 0 0 0 0 0 0 5.13786968 0 0 0 0 0 0 59.8101892 0 12.1588199 35.6654535 0 0 0 0 4.77199497 14.2524262 6.44138193 45.4942856 22.000842 6.25758651 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14.5573716 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6.13238962
0 92.5426712 1991.28088 15.753716 43.6926828 0 0 0 0 0 0 58.6372697 0 0 0 0 0 0 44.4853926 0 0 0 11.6411413 2.31348654 0 0 0 40.5335538 48.2328477 14.9745805 0 0 169.137672 3.15896994 81.0490655 57.2163568 264.768099 165.162547 78.9098882 48.8146143 0 0 0 0 0 0 0 0 0 0 0 0 0 10.3333153 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.2934478 9.90440404 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28.6672097
0 37.5668679 7680.39639 0 0 0 0 0 0 0 0 163.411944 0 0 0 0 0 0 0 0 0 62.187248 0 0 0 0 0 772.647312 0 0 0 0 2874.24964 0 351.85829 290.117167 877.481051 472.55754 14.9131645 164.624813 0 0 0 0 0 0 0 0 0 0 2.50898997 0 0 59.6777258 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.2518056 4.85639644 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43.996652
0 271.604839 8087.16135 0 0 0 0 0 0 0 0 109.758705 6.07566006 0 72.513583 92.4972985 0 0 97.6880286 0 0 39.8377067 12.0585079 7.24216145 26.2971504 119.475342 0 0 0 0 0 0 0 31.0524413 81.2347384 59.0057333 26.3425862 24.9528973 30.7616376 548.977518 19.2283626 0 0 0 0 0 0 0 0 0 62.270573 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26.9110637 10.3302518 0 0 0 0 192.772699 0 0 0 0 0 0 0 32.089131 23.2957163 0 0 0 0 0 0 0 0 0 0 0 0 0 59.019882
0 432.886031 7188.59761 0 28.873191 0 0 0 0 0 0 1226.37303 177.06187 0 0 0 0 0 324.374288 0 0 0 202.78007 178.307393 0 0 156.202863 22.102035 0 0 0 0 789.758439 117.421773 476.74534 485.256052 159.956588 137.582838 23.3943683 0 0 0 0 0 0 0 0 0 0 0 0 0 0 51.2143226 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 441.465226 0 0 0 0 0 0 0 0 0 23.022926 0 0 0 0 0 0 0 0 0 0 0 0 175.708485
0 273.740742 5750.79165 195.246747 408.762858 0 0 0 0 18.8256937 0 0 79.984019 0 0 0 0 0 766.159475 0 30.7738433 0 85.0053522 63.2571814 163.271509 0 0 0 0 0 0 0 0 37.077948 493.866014 202.972133 0 0 5.27421503 0 0 0 0 0 48.9530258 0 16.9025421 8.11849763 0 0 43.2957669 42.5430216 0 36.965382 22.461181 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41.0254977 5.49991882 18.3479877 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46.1081783
0 504.780446 9481.34427 206.798642 537.066245 0 0 0 0 0 0 853.446729 0 0 0 0 0 0 0 0 0 0 0 0 0 1196.21687 12.7981044 137.564217 0 0 0 0 0 136.144229 407.619314 143.670016 1456.96884 863.005484 0 0 0 0 0 0 0 0 0 0 0 0 7.760253 0 0 5.69950697 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 64.7140995 0 0 9.44451886 0 28.4685578 0 0 0 0 0 33.6532847 34.368367 0 0 0 0 0 0 0 0 0 0 0 0 0 0

32.5300355 505.675599 5054.09727 0 0 0 0 0 0 21.9096384 0 0 0 0 171.920731 99.9585254 0 0 5.63693774 0 0 0 0 0 0 244.158258 0 20.9036986 0 0 0 0 0 0 32.7662651 27.1626596 31.7029898 15.6883089 73.1492588 70.7166062 0 0 0 0 0 0 0 0 0 0 0 0 0 31.5783194 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.81692567 9.78649726 0 0 0 0 0 11.7147447 6.62855806 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 711.174055 9625.20308 1255.1362 73.1166147 0 0 0 0 97.9843727 11.1377348 0 0 0 0 0 0 0 0 0 0 0 141.252298 109.285465 0 0 13.1481671 0 0 0 0 0 34.2077361 64.9838738 213.146398 158.467804 127.316337 49.8180768 103.491472 91.7567927 0 0 0 0 0 0 106.273485 65.8369604 309.604181 0 302.785899 197.080104 0 124.493532 0 0 0 0 0 0 0 0 0 0 31.1969516 31.1039973 0 0 143.246098 441.544617 34.0541023 48.9601473 0 0 0 17.2768277 13.9537524 4.37593673 9.03927156 9.24204884 0 0 108.294178 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40.3751079
0 137.515667 5205.14388 0 43.7916517 0 0 0 0 0 0 58.154436 0 0 0 0 0 0 0 0 72.7068266 0 0 0 0 136.648848 0 10.5106218 158.038303 292.893249 0 0 818.589515 0 45.9310636 31.9167456 67.2372294 33.020084 247.858143 25.2470054 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 355.070669 9831.341 0 148.880802 0 0 0 0 0 0 0 117.208586 97.7259185 0 0 0 0 0 0 0 152.838457 344.172213 332.974082 9.56752113 257.527564 0 13.6948472 0 0 0 0 324.059148 46.0967867 691.693952 444.478215 970.259555 537.630386 469.352939 349.73929 0 0 0 17.0729651 0 0 61.9783026 12.4818734 89.8004538 0 0 24.0195184 0 0 0 6.84177955 10.7218429 0 0 0 0 0 0 0 0 0 0 0 0 0 10.3023729 0 0 0 0 0 1153.03049 8.68312554 37.7411279 0 0 13.900064 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 117.440236
0 496.220895 7048.87788 37.5951419 18.5594438 0 45.2037909 0 98.9895413 0 0 0 0 0 0 0 0 0 0 0 0 0 87.3326547 44.8738935 0 257.458169 11.8998572 0 0 0 0 0 1260.25678 35.4623746 325.329769 322.85777 484.694221 282.087707 88.4962831 0 11.9252311 0 0 0 0 0 7.31920577 12.4331757 0 0 8.70561182 0 0 0 0 0 0 0 0 0 17.484845 0 0 9.97992844 0 0 0 0 0 0 0 0 0 0 0 0 260.526471 2.35565913 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 891.021599 9674.03795 0 0 0 0 0 0 14.3484812 0 487.597728 0 0 0 0 0 0 0 0 0 453.292889 0 0 0 0 0 104.43192 0 0 0 0 342.140641 76.3333875 1413.72566 650.600125 1687.6055 793.203868 0 495.415803 0 0 0 0 0 0 9.05441267 13.2849133 0 0 34.2563979 31.6449894 0 44.1691057 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57.1705165 0 0 0 0 47.0144092 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 146.662617
0 31.6304771 3388.6527 121.38637 0 0 0 0 0 0 0 14.2726266 0 0 0 0 0 0 0 397.960054 0 0 0 0 0 83.4852518 0 5.34935236 0 0 0 37.0405784 140.062189 9.30289286 145.239746 107.431635 213.044629 101.894971 8.60043662 35.092946 0 0 0 0 0 0 0 0 14.9020934 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8.25466745 0 0 0 0 0 0 0 0 0 0 0 0 2.7620688 16.4694381 0 0 9.10482997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26.0354327
0 0 875.989847 0 0 0 0 0 0 0 0 3.76376391 0 0 76.8514656 42.5606666 11.0281583 17.0151589 0 0 0 0 0 0 0 0 0 2.44814312 0 0 0 0 144.489216 0 2.89177629 4.74587881 0 0 0 0 0 0 0 0 0 0 19.9211577 23.0352471 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 574.11681 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.9514833 11.4244007 0 0 0 0 9.62336073 11.3507821 0 0 20.0406968 16.3061414 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 93.6340285 62.4239619 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 351.52623 8585.25746 459.200605 0 0 0 0 0 0 0 14.7632385 35.2044888 0 0 0 0 0 13.5404014 0 36.3981277 0 301.865868 165.39082 0 0 0 2.27215758 0 0 0 0 0 150.525118 18.5022102 13.8608557 45.4379344 19.2726899 0 0 0 0 0 0 36.8692846 0 9.42722635 15.3509428 0 0 32.2050369 29.7710806 0 53.8231982 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29.7413734 34.873467 0 0 0 0 242.640228 0 0 0 0 0 0 0 0 0 19.3041549 0 0 0 0 0 0 0 0 0 1245.46307 972.813747 0 0
0 391.053766 9951.07526 25.5651878 0 0 37.2297646 0 0 0 0 98.2958616 0 0 0 0 0 0 0 0 0 0 361.968584 189.427698 296.010328 29.5771001 47.9459649 5.1704884 0 0 0 0 2053.55558 236.70587 330.479533 277.789034 1020.49838 487.207507 544.12015 27.4999231 0 0 0 0 0 0 0 0 0 0 6.62237231 0 14.988777 35.314984 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.1910038 0 0 0 1578.68533 9.22677052 19.7897768 0 0 0 0 55.374816 24.2593257 17.6717657 2.19409683 0 0 0 0 0 0 0 0 0 0 0 0 159.132845
0 797.620006 6070.91211 0 34.5650361 14.1932279 0 0 0 0 0 662.628248 0 0 0 0 0 0 0 0 69.615778 0 504.542035 377.041635 0 0 0 12.1527792 0 0 0 0 0 2.17654422 88.1897712 67.3848791 321.552318 163.896385 0 192.400724 0 0 0 0 0 0 0 0 0 0 0 0 55.7611236 16.2946977 0 0 0 0 0 37.3593941 0 0 0 0 0 0 8.62045592 3.49526936 157.413039 508.123775 0 0 0 0 0 0 453.419737 0 0 0 0 0 0 0 0 0 20.6714678 0 0 0 0 0 0 0 0 0 0 0 0 154.834779
0 119.827308 4189.43117 370.985209 0 47.3693751 0 0 0 0 0 90.5124216 0 0 0 0 0 0 37.1236436 0 0 0 239.33814 157.892877 0 0 0 41.7304305 0 0 0 0 0 14.7853396 50.6910709 28.6849544 25.0027017 15.4865821 21.2379684 0 0 0 0 0 0 0 9.10740526 15.9283469 0 0 18.516166 18.7366243 0 36.3389165 0 0 0 0 0 0 0 0 0 0 0 0 0 0 233.540431 124.174126 0 0 0 0 0 0 153.512689 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1157.3198 7868.39098 821.300752 430.480142 0 0 0 0 21.6773332 0 163.982331 0 0 0 0 0 0 58.9717953 0 0 63.9630471 206.172566 104.811102 917.583809 0 0 36.6688462 0 0 0 0 366.206265 0 457.324814 435.475653 122.378245 54.9130251 409.158239 602.633827 0 0 0 0 0 0 0 0 0 0 51.9682779 48.983401 0 18.657649 37.4145455 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8.85009089 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.97215205
0 540.933015 7569.84496 0 100.149309 0 0 0 0 30.2746401 0 944.740299 0 0 0 0 0 0 0 0 43.8303971 107.363148 0 0 0 575.427811 0 141.100962 0 0 48.795645 0 625.999266 0 495.121186 257.9347 354.256382 225.374152 11.9167237 118.879855 81.7083473 0 0 0 0 0 59.3472973 67.4091717 0 0 97.9254283 22.9680823 0 34.8270626 0 0 0 0 0 0 0 0 0 0 0 0 36.8921601 35.5595722 49.0991056 80.8329518 26.4013472 18.5377252 0 0 0 0 65.7134254 27.5952748 22.0282057 0 0 0 55.9279813 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60.6312692
0 92.1358461 6321.66353 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.86102988 15.3424564 5.96426292 0 0 0 0 12.7960446 0 0 0 0 0 0 0 4.84871087 21.6525932 8.36020692 19.0598822 0 89.4964841 33.5411724 0 0 57.3957801 0 0 0 0 0 29.8494142 8.44403052 0 39.5135285 0 10.3930892 9.09587099 0 0 0 0 0 0 0 0 0 0 0 0 0 29.0529174 29.4263196 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9.92804234 21.330726 0 0 0 5.5040129
0 59.771598 8919.01891 1840.00879 26.0671949 0 0 0 0 0 0 3.27937333 48.1089746 0 0 0 0 0 23.9351603 0 0 4.24396656 78.5443582 54.017098 0 16.5448392 0 2.60566531 0 0 0 0 0 5.68012761 104.435647 68.7180531 65.1494905 37.0547819 31.9862902 60.1851382 4.56145066 0 9.88308306 12.2165153 62.9143082 0 765.245396 779.044494 0 0 57.6174205 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.86303906 9.61141556 0 0 0 0 0 0 0 18.1512056 64.4038151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 81.1989541 4709.45693 873.053252 0 0 0 0 0 0 0 90.7720866 0 0 0 0 0 0 0 0 0 0 0 0 0 100.444615 0 0 0 0 0 0 0 0 2.26148594 6.43880267 30.4708649 21.8700312 0 16.0217538 27.0770906 48.8667427 3.84926833 3.51759643 97.0689855 0 121.874811 52.1864807 0 0 0 0 0 74.1774241 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.1590106 4.49300241 0 0 0 0 0 0 0 0 0 0 21.5864908 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 184.318664 6363.72434 0 0 0 0 0 0 0 0 145.071708 237.704156 0 0 0 0 0 202.362326 0 7.54480436 42.16483 563.221616 457.546365 0 0 0 154.882073 0 0 0 0 0 0 128.014598 103.372622 374.40084 199.438039 70.0254562 62.7702568 34.8477599 0 0 0 0 0 5.97363898 13.218932 0 24.3980329 24.0212583 11.4465118 0 30.904114 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8.52606438 4.8665072 0 0 0 0 1234.58106 0 0 0 0 30.6630778 0 0 0 0 44.4961768 0 0 0 0 0 36.8745762 0 0 0 0 0 0 37.3353831
0 0 3845.46771 0 0 0 0 0 0 0 0 57.8006764 0 0 0 0 0 0 0 0 5.94031699 0 4.12185016 0 0 0 0 8.74561538 120.160893 313.440025 0 0 5.15379282 0 93.4263577 70.0142522 71.8320277 28.3307703 23.4604581 60.8315003 61.8503074 0 14.8787546 33.2990497 33.5685637 0 3.46869327 11.6705205 2.39609244 0 7.38990159 6.63891881 0 0 0 5.59086892 74.2373009 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 61.3366823 113.679538 0 0 0 15.8379805 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 187.015556 6811.87407 430.221695 0 0 0 0 0 0 0 1151.18968 0 0 0 0 0 0 0 0 35.1891642 38.5953694 0 0 0 95.468933 0 84.4971401 0 0 0 0 56.6054176 0 13.8882202 7.79555684 679.113841 331.86307 0 372.383643 0 0 0 0 0 0 0 0 5.37019919 0 0 0 0 8.77277463 12.2950588 0 0 0 0 0 0 0 0 0 10.3624613 19.1271916 0 0 0 0 5.32035652 6.18162385 0 0 0 0 605.364978 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 521.307785 4957.62314 0 189.128004 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 120.251495 235.116711 115.327854 0 394.322127 0 108.800145 0 0 0 0 251.794777 268.912044 492.056484 230.777009 477.432371 232.939909 157.406459 85.3430408 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 137.156957 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 332.121945 6357.90346 0 67.4636635 0 0 0 0 0 0 118.227441 16.9713151 0 84.6282889 256.790681 0 0 0 0 105.920532 0 23.0028019 11.7972505 17.0923029 68.0455758 20.1561751 197.451629 0 0 0 958.131845 405.472918 16.9761786 209.446854 175.555884 571.75541 297.909554 402.904891 117.195812 0 0 0 0 0 0 2.91741504 8.4250002 171.016282 0 0 0 0 2.91311526 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14.0956967 0 14.2295659 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26.5887022 0 0 0 0 0 132.042635
0 296.204987 9093.42825 0 289.367415 0 0 0 0 56.0244644 0 592.025914 10.9663127 0 0 0 0 0 0 0 0 0 19.4824834 11.431397 0 2.76074941 0 21.5939026 0 0 0 0 0 45.7751065 346.797497 156.664608 438.442087 227.651377 300.948684 238.795396 0 0 0 0 0 0 0 0 0 0 153.421029 64.8684732 0 99.5626815 0 0 0 0 0 0 0 0 0 0 11.1353792 18.901778 0 0 0 0 23.1038139 14.2993218 0 0 0 0 0 0 0 0 0 0 28.59812 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 49.9848155
0 314.758465 5046.69294 0 27.4114637 0 0 0 0 0 0 196.55633 0 0 310.566547 110.786512 0 0 0 0 0 0 11.5181425 0 0 530.582528 0 19.3996098 0 0 0 0 891.799114 44.331992 125.182398 132.625114 426.10137 209.586331 79.6843968 39.3084538 0 0 0 0 0 0 0 0 0 0 24.9833279 0 0 14.3720898 0 0 0 0 0 0 0 0 0 12.9952353 0 0 0 0 0 0 0 0 0 0 0 0 0 3.03612062 3.43581764 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 59.3767405
0 295.235678 7009.60364 0 19.278315 0 0 0 0 0 0 172.130452 0 0 0 0 0 0 132.530374 0 0 0 1.9714318 0 3.82963511 0 0 8.08342384 0 0 0 0 0 70.5013559 90.1235224 84.3794868 334.208839 205.535903 60.2939072 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.85957135 0 0 0 0 0 0 8.04723981 0 0 0 0 0 0 0 0 0 0 0 0 0 6.89589423 32.8723903 0 14.3000538 0 0 0 24.7797281 0 0 0 0 0 0 0 0 0 0 0 0 0 0 51.1745416
0 249.849035 5754.32247 0 0 0 0 0 0 0 0 23.8825457 0 0 0 0 0 0 0 0 0 0 0 0 0 60.8456889 0 34.8969794 0 0 0 0 268.178457 3.31614752 13.7281717 13.7146365 137.830186 54.3711789 29.4614832 0 11.9105325 0 0 0 17.4964191 0 0 0 0 0 0 0 0 17.0670576 0 0 0 14.2612632 0 0 0 0 0 0 0 0 0 0 0 0 10.2518415 12.4534074 0 0 0 0 0 50.7988829 80.0409498 0 20.6306508 0 0 0 0 0 0 0 0 0 0 0 0 24.3614503 0 0 0 0 0 48.079743
0 153.460476 7518.18891 0 301.925977 0 0 0 0 0 0 0 0 0 0 0 0 0 609.427975 1158.84572 0 11.9378862 36.8216036 20.1914468 657.636769 0 0 116.627774 0 0 34.0854588 0 0 61.6528637 663.126063 602.784024 322.516803 241.248191 19.2456876 22.1353999 0 0 0 0 0 0 0 0 0 0 8.8348964 0 0 20.0989448 22.8828082 0 0 0 0 0 0 0 0 0 0 0 0 0 56.1992745 23.9362361 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18.3772726 24.1752388 0 0 0 0 0 0 0 0 0 0 0 0 0 149.653467
0 1003.38963 7372.73694 34.8553939 205.145208 0 0 0 0 0 0 166.669848 18.3166826 0 0 0 0 0 117.924884 0 0 2.84816314 144.620924 121.848311 0 259.73641 0 9.80273128 0 0 0 0 0 63.3310705 367.184885 242.125849 282.003584 141.01465 11.6289869 273.877042 13.0781776 0 0 0 5.85662146 0 0 0 0 0 0 0 0 25.1114089 0 0 0 0 0 0 0 48.1618962 35.3196834 0 0 0 0 0 0 0 0 0 0 0 0 0 274.567679 12.7393364 17.0262341 0 0 0 0 0 0 0 0 10.9446505 0 0 0 0 0 55.7471997 0 0 0 0 0 102.580409
0 350.160803 9434.36445 164.150971 187.072563 0 0 31.6905713 126.010241 44.4656935 0 589.917501 43.4096052 305.774718 0 0 0 0 1484.0916 0 0 22.5511347 53.5812877 32.3422986 0 0 0 384.925029 0 0 32.371257 0 0 84.9954897 128.547127 241.467312 0 0 0 311.714774 0 0 0 0 0 0 47.626099 48.4114201 0 0 85.1216058 41.9849763 0 144.226424 26.5969959 0 0 0 0 0 0 0 0 0 7.11704509 8.53587273 0 0 0 0 23.2908535 8.90724442 0 0 0 0 84.794264 7.27324436 15.8826202 0 29.1454264 0 30.120459 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 200.631895
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PWY-5347: 
superpathw
ay of L-
methionine 
biosynthesis 
(transsulfur
ation)|g__C
itrobacter.s
__Citrobact
er_portucal
ensis

PWY-5347: 
superpathw
ay of L-
methionine 
biosynthesis 
(transsulfur
ation)|g__C
itrobacter.s
__Citrobact
er_youngae

PWY-5347: 
superpathw
ay of L-
methionine 
biosynthesis 
(transsulfur
ation)|g__E
nterobacter.
s__Enterob
acter_cloac
ae_complex

PWY-5347: 
superpathw
ay of L-
methionine 
biosynthesis 
(transsulfur
ation)|g__E
scherichia.s
__Escherich
ia_coli

PWY-5347: 
superpathw
ay of L-
methionine 
biosynthesis 
(transsulfur
ation)|g__H
aemophilus.
s__Haemop
hilus_parain
fluenzae

PWY-5347: 
superpathw
ay of L-
methionine 
biosynthesis 
(transsulfur
ation)|g__H
aemophilus.
s__Haemop
hilus_sp_H
MSC71H05

PWY-5347: 
superpathw
ay of L-
methionine 
biosynthesis 
(transsulfur
ation)|g__K
lebsiella.s_
_Klebsiella_
pneumonia
e

PWY-5347: 
superpathw
ay of L-
methionine 
biosynthesis 
(transsulfur
ation)|g__K
lebsiella.s_
_Klebsiella_
quasipneum
oniae

PWY-5347: 
superpathw
ay of L-
methionine 
biosynthesis 
(transsulfur
ation)|g__K
lebsiella.s_
_Klebsiella_
variicola

PWY-5347: 
superpathw
ay of L-
methionine 
biosynthesis 
(transsulfur
ation)|g__K
lebsiella.s_
_Klebsiella_
variicola_CA
G_634

PWY-5347: 
superpathw
ay of L-
methionine 
biosynthesis 
(transsulfur
ation)|uncl
assified

PWY-5367: 
petroselinat
e 
biosynthesis

PWY-5367: 
petroselinat
e 
biosynthesis
|g__Blautia
.s__Rumino
coccus_torq
ues

PWY-5367: 
petroselinat
e 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

PWY-5367: 
petroselinat
e 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_you
ngae

PWY-5367: 
petroselinat
e 
biosynthesis
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-5367: 
petroselinat
e 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

PWY-5367: 
petroselinat
e 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_oxytoc
a

PWY-5367: 
petroselinat
e 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY-5367: 
petroselinat
e 
biosynthesis
|g__Strepto
coccus.s__S
treptococcu
s_infantariu
s

PWY-5367: 
petroselinat
e 
biosynthesis
|g__Strepto
coccus.s__S
treptococcu
s_lutetiensi
s

PWY-5367: 
petroselinat
e 
biosynthesis
|unclassifie
d

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Bifi
dobacteriu
m.s__Bifido
bacterium_
bifidum

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Bifi
dobacteriu
m.s__Bifido
bacterium_
bifidum_CA
G_234

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Bifi
dobacteriu
m.s__Bifido
bacterium_
catenulatu
m

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Bifi
dobacteriu
m.s__Bifido
bacterium_
dentium

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Bifi
dobacteriu
m.s__Bifido
bacterium_l
ongum

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Bifi
dobacteriu
m.s__Bifido
bacterium_l
ongum_CA
G_69

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Esc
herichia.s__
Escherichia
_coli

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Hun
gatella.s__
Hungatella_
hathewayi

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Kleb
siella.s__Kl
ebsiella_oxy
toca

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Kleb
siella.s__Kl
ebsiella_pn
eumoniae

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Kleb
siella.s__Kl
ebsiella_var
iicola

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Kleb
siella.s__Kl
ebsiella_var
iicola_CAG_
634

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Stre
ptococcus.s
__Streptoco
ccus_infant
arius

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Stre
ptococcus.s
__Streptoco
ccus_lutetie
nsis

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Stre
ptococcus.s
__Streptoco
ccus_maced
onicus

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|g__Stre
ptococcus.s
__Streptoco
ccus_salivar
ius

PWY-5384: 
sucrose 
degradation 
IV (sucrose 
phosphoryla
se)|unclassi
fied

PWY-5392: 
reductive 
TCA cycle II

PWY-5392: 
reductive 
TCA cycle 
II|unclassifi
ed

PWY-5415: 
catechol 
degradation 
I (meta-
cleavage 
pathway)

PWY-5417: 
catechol 
degradation 
III (ortho-
cleavage 
pathway)

PWY-5417: 
catechol 
degradation 
III (ortho-
cleavage 
pathway)|g
__Klebsiella
.s__Klebsiel
la_pneumo
niae

PWY-5417: 
catechol 
degradation 
III (ortho-
cleavage 
pathway)|g
__Klebsiella
.s__Klebsiel
la_quasipne
umoniae

PWY-5417: 
catechol 
degradation 
III (ortho-
cleavage 
pathway)|g
__Klebsiella
.s__Klebsiel
la_variicola

PWY-5417: 
catechol 
degradation 
III (ortho-
cleavage 
pathway)|g
__Klebsiella
.s__Klebsiel
la_variicola
_CAG_634

PWY-5431: 
aromatic 
compounds 
degradation 
via &beta;-
ketoadipate

PWY-5431: 
aromatic 
compounds 
degradation 
via &beta;-
ketoadipate
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY-5431: 
aromatic 
compounds 
degradation 
via &beta;-
ketoadipate
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

PWY-5431: 
aromatic 
compounds 
degradation 
via &beta;-
ketoadipate
|g__Klebsie
lla.s__Klebs
iella_variico
la

PWY-5431: 
aromatic 
compounds 
degradation 
via &beta;-
ketoadipate
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

PWY-5464: 
superpathw
ay of 
cytosolic 
glycolysis 
(plants), 
pyruvate 
dehydrogen
ase and TCA 
cycle

PWY-5464: 
superpathw
ay of 
cytosolic 
glycolysis 
(plants), 
pyruvate 
dehydrogen
ase and TCA 
cycle|uncla
ssified

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_fr
agilis

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_fr
agilis_CAG_
47

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_n
ordii

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_s
alyersiae

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Bacter
oides.s__Ba
cteroides_x
ylanisolvens

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Cateni
bacterium.s
__Catenibac
terium_mit
suokai

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Escheri
chia.s__Esc
herichia_col
i

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Haemo
philus.s__H
aemophilus
_parainflue
nzae

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Haemo
philus.s__H
aemophilus
_sp_HMSC7
1H05

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Klebsie
lla.s__Klebs
iella_variico
la

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|g__Paraba
cteroides.s_
_Parabacter
oides_dista
sonis

PWY-5484: 
glycolysis II 
(from 
fructose 6-
phosphate)
|unclassifie
d

PWY-5505: 
L-glutamate 
and L-
glutamine 
biosynthesis

PWY-5505: 
L-glutamate 
and L-
glutamine 
biosynthesis
|unclassifie
d

PWY-5509: 
adenosylcob
alamin 
biosynthesis 
from 
cobyrinate 
a,c-diamide 
I

PWY-561: 
superpathw
ay of 
glyoxylate 
cycle and 
fatty acid 
degradation

PWY-561: 
superpathw
ay of 
glyoxylate 
cycle and 
fatty acid 
degradation
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-561: 
superpathw
ay of 
glyoxylate 
cycle and 
fatty acid 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

PWY-561: 
superpathw
ay of 
glyoxylate 
cycle and 
fatty acid 
degradation
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY-561: 
superpathw
ay of 
glyoxylate 
cycle and 
fatty acid 
degradation
|unclassifie
d

PWY-5654: 
2-amino-3-
carboxymuc
onate 
semialdehy
de 
degradation 
to 2-
oxopenteno
ate

PWY-5656: 
mannosylgl
ycerate 
biosynthesis 
I

PWY-5656: 
mannosylgl
ycerate 
biosynthesis 
I|g__Escher
ichia.s__Esc
herichia_col
i

PWY-5656: 
mannosylgl
ycerate 
biosynthesis 
I|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

PWY-5656: 
mannosylgl
ycerate 
biosynthesis 
I|unclassifi
ed

PWY-5659: 
GDP-
mannose 
biosynthesis

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_d
orei

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_fr
agilis

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_x
ylanisolvens

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Bifidob
acterium.s_
_Bifidobact
erium_denti
um

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Blautia
.s__Blautia
_obeum

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_you
ngae

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Coproc
occus.s__Co
prococcus_e
utactus

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Coproc
occus.s__Co
prococcus_e
utactus_CA
G_665

PWY-5659: 
GDP-
mannose 
biosynthesis
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex
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cola

PWY-5675: 
nitrate 
reduction V 
(assimilator
y)|g__Klebs
iella.s__Kle
bsiella_varii
cola_CAG_6
34

PWY-5675: 
nitrate 
reduction V 
(assimilator
y)|unclassif
ied

PWY-5676: 
acetyl-CoA 
fermentatio
n to 
butanoate II

PWY-5676: 
acetyl-CoA 
fermentatio
n to 
butanoate 
II|g__Anaer
ostipes.s__
Anaerostipe
s_hadrus

PWY-5676: 
acetyl-CoA 
fermentatio
n to 
butanoate 
II|g__Esche
richia.s__Es
cherichia_c
oli

PWY-5676: 
acetyl-CoA 
fermentatio
n to 
butanoate 
II|g__Flavo
nifractor.s_
_Flavonifrac
tor_plautii

PWY-5676: 
acetyl-CoA 
fermentatio
n to 
butanoate 
II|unclassifi
ed

PWY-5677: 
succinate 
fermentatio
n to 
butanoate

PWY-5677: 
succinate 
fermentatio
n to 
butanoate|
g__Flavonif
ractor.s__Fl
avonifractor
_plautii

PWY-5677: 
succinate 
fermentatio
n to 
butanoate|
unclassified

PWY-5686: 
UMP 
biosynthesis

PWY-5686: 
UMP 
biosynthesis
|g__Agatho
baculum.s_
_Agathobac
ulum_butyri
ciproducens

PWY-5686: 
UMP 
biosynthesis
|g__Akker
mansia.s__
Akkermansi
a_muciniphi
la

PWY-5686: 
UMP 
biosynthesis
|g__Alistip
es.s__Alisti
pes_finegol
dii

PWY-5686: 
UMP 
biosynthesis
|g__Alistip
es.s__Alisti
pes_indistin
ctus

PWY-5686: 
UMP 
biosynthesis
|g__Alistip
es.s__Alisti
pes_onderd
onkii

PWY-5686: 
UMP 
biosynthesis
|g__Alistip
es.s__Alisti
pes_putredi
nis

PWY-5686: 
UMP 
biosynthesis
|g__Alistip
es.s__Alisti
pes_putredi
nis_CAG_67

PWY-5686: 
UMP 
biosynthesis
|g__Alistip
es.s__Alisti
pes_sp_An6
6

PWY-5686: 
UMP 
biosynthesis
|g__Alistip
es.s__Alisti
pes_timone
nsis

PWY-5686: 
UMP 
biosynthesis
|g__Anaero
stipes.s__A
naerostipes
_hadrus

PWY-5686: 
UMP 
biosynthesis
|g__Anaero
truncus.s__
Anaerotrunc
us_sp_CAG
_528

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_c
accae

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_cl
arus

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_c
oprocola

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_c
oprocola_C
AG_162

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_c
oprophilus

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_c
oprophilus_
CAG_333

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_d
orei

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_e
ggerthii

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_f
aecis

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_fi
negoldii

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_fr
agilis

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_fr
agilis_CAG_
47

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_in
testinalis

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_
massiliensis

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_n
ordii

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_o
vatus

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_pl
ebeius

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_pl
ebeius_CAG
_211

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_s
alyersiae

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_s
p_CAG_144

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_s
p_CAG_462

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_st
ercoris

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_t
hetaiotaomi
cron

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_u
niformis

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_u
niformis_CA
G_3

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus_CA
G_6

PWY-5686: 
UMP 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_x
ylanisolvens

PWY-5686: 
UMP 
biosynthesis
|g__Barnes
iella.s__Bar
nesiella_int
estinihomin
is

PWY-5686: 
UMP 
biosynthesis
|g__Bifidob
acterium.s_
_Bifidobact
erium_adol
escentis

PWY-5686: 
UMP 
biosynthesis
|g__Bifidob
acterium.s_
_Bifidobact
erium_angu
latum

PWY-5686: 
UMP 
biosynthesis
|g__Bifidob
acterium.s_
_Bifidobact
erium_bifid
um

PWY-5686: 
UMP 
biosynthesis
|g__Bifidob
acterium.s_
_Bifidobact
erium_bifid
um_CAG_2
34

PWY-5686: 
UMP 
biosynthesis
|g__Bifidob
acterium.s_
_Bifidobact
erium_cate
nulatum

PWY-5686: 
UMP 
biosynthesis
|g__Bifidob
acterium.s_
_Bifidobact
erium_denti
um

PWY-5686: 
UMP 
biosynthesis
|g__Bifidob
acterium.s_
_Bifidobact
erium_long
um

PWY-5686: 
UMP 
biosynthesis
|g__Bifidob
acterium.s_
_Bifidobact
erium_long
um_CAG_6
9

PWY-5686: 
UMP 
biosynthesis
|g__Bifidob
acterium.s_
_Bifidobact
erium_pseu
docatenulat
um

PWY-5686: 
UMP 
biosynthesis
|g__Bilophi
la.s__Biloph
ila_wadswo
rthia

PWY-5686: 
UMP 
biosynthesis
|g__Blautia
.s__Blautia
_obeum

PWY-5686: 
UMP 
biosynthesis
|g__Blautia
.s__Blautia
_wexlerae

3.96655252 0 38.5515141 0 0 0 81.9865164 119.517938 0 0 0 0 0 0 42.1655581 13.85537 0 0 0 0 0 0 0 0 0 0 0 0 398.803576 170.132056 0 55.6629638 0 0 0 0 0 40.6789021 85.8114741 0 0 0 34.5938608 0 0 0 5576.17863 0 0 70.8218566 21.5026166 0 46.1341727 29.3015387 0 0 0 0 25.0791763 191.58166 0 0 0 0 0 10.0297085 0 0 0 0 0 0 199.862936 0 82.7236279 0 0 0 0 0 74.4696061 16.0151578 16.1033316 16.5613994 408.447162 272.818509 0 124.836986 0 0 0 0 0 0 13.8247126 9.86268166 0 0 0 0
4.80892824 11.3496757 70.0261598 0 0 68.2144757 0 0 0 0 0 0 15.0946094 47.0961699 0 0 25.5139579 27.5272683 0 0 0 0 0 0 0 0 0 0 2160.12373 79.5118707 0 0 0 0 0 0 0 26.3485867 140.633 0 0 0 60.3590144 0 0 0 7627.79593 0 0 211.508345 0 168.636916 73.0922049 119.114457 0 0 0 0 53.5425101 0 0 0 0 0 0 996.015357 0 0 0 56.7214877 53.2122283 0 0 0 118.985816 0 0 0 0 0 0 64.9786823 148.700727 185.972113 0 0 205.303992 101.546124 0 0 0 0 0 0 0 0 0 0 0 0

13.714482 0 44.6579886 0 0 66.2740216 0 0 389.994228 0 0 0 91.3708229 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 823.930929 377.195475 0 188.987932 0 0 0 0 0 58.9815873 435.903553 0 0 0 46.3030465 0 0 0 8141.55452 0 77.8121336 403.029693 0 0 104.291853 82.3846136 0 0 0 0 176.678281 0 0 77.5686496 28.6941372 0 0 26.8845363 0 31.8458098 42.8061155 0 0 0 0 0 26.0957779 0 0 0 0 0 0 0 148.016873 136.641853 295.229392 153.194814 277.534593 88.1470889 0 0 0 0 0 0 52.3468665 40.2962101 84.1576828 0 3.15144216 14.3600381
43.348389 0 125.397439 0 0 148.282052 0 0 0 0 0 384.011885 49.1562842 0 0 0 54.8636818 44.2388036 0 0 0 25.8085884 0 0 0 0 0 0 1750.45569 1829.6054 0 908.304933 0 0 0 0 0 192.57246 1409.50184 0 270.127429 0 57.861114 23.5859633 0 15.4092656 10607.0346 0 129.539419 109.324267 0 0 122.940639 162.102277 0 0 0 0 44.8352517 0 0 0 0 0 0 46.6194702 0 0 0 1099.73695 845.468509 0 0 0 63.0419087 0 0 0 0 0 17.0786668 68.2399784 75.840729 132.878832 88.9371114 38.0390033 215.004234 0 40.0440327 11.1742311 0 0 11.0219696 0 0 0 0 11.0853294 0 0

26.9533091 0 0 0 0 85.2365203 0 0 0 0 0 0 36.4303466 0 8.26594682 1.82266019 8.84807706 12.1214521 0 0 0 0 28.6871547 0 0 0 0 0 525.072581 64.4087938 0 0 0 0 0 0 0 42.8241066 118.83197 0 0 0 13.6272718 0 0 0 6617.52277 0 168.061226 461.947834 0 0 223.944604 181.873113 0 0 0 0 226.026013 108.946388 0 0 0 0 0 1205.82311 0 0 0 0 0 0 0 0 176.748733 0 0 0 0 0 0 24.8655701 74.6405567 129.122085 0 0 86.7599964 240.262692 54.3316992 0 0 0 0 0 105.496906 79.7612628 38.144983 12.7900972 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 86.689144 0 0 0 0 0 0 0 0 0 25.0965062 0 0 0 0 0 0 0 513.791373 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11.5962409 12.3562885 0 0 0 0 0 0 0 0 0 0 0 56.3587306 77.0684048 31.8733057 14.7175812 109.343981 0 0 0 0 0 0 0 0 0 0 0 0 0

55.1264463 0 0 0 77.3576663 0 0 0 0 0 0 0 0 22.8648513 0 0 18.895193 17.1496096 0 0 0 463.901937 0 18.7175412 0 0 0 0 1264.45126 960.080135 0 598.377905 0 0 0 0 0 127.079565 1225.52705 66.7540117 233.418561 0 29.9142882 71.820128 0 0 9041.59112 0 0 0 0 0 0 0 0 0 53.1401553 0 277.852928 253.812832 0 225.257629 250.212181 0 0 412.436238 0 0 0 0 0 0 325.722797 0 0 0 0 0 0 0 23.0747604 8.49223938 119.654707 131.895116 0 0 382.512732 160.189452 0 0 0 0 0 0 0 0 0 0 38.2992558 47.9554829
8.75538391 0 37.2637084 0 24.4091943 3.8241946 13.7742924 2.0682651 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 640.519542 67.7654744 0 12.1797856 0 0 0 0 0 37.6446365 150.508874 0 0 0 28.7498502 0 0 0 3564.33028 0 123.093556 32.4215443 0 0 0 0 0 15.7513385 0 0 130.850651 0 0 0 0 0 0 101.009417 0 0 0 254.787211 314.724978 15.302186 211.851488 0 0 0 0 0 0 0 28.9471377 4.16652489 46.6307705 46.3129645 4.19754956 0 13.2960563 0 10.2707197 0 0 0 0 0 0 0 0 0 0 0
20.3440888 0 0 0 0 23.1027696 0 0 0 0 0 0 37.4030046 0 0 0 21.9415075 19.2104212 0 0 0 0 0 0 0 0 0 0 123.949342 40.0299962 0 0 0 0 0 0 0 26.9605109 24.5512735 0 0 0 4.7009491 0 0 0 4037.20286 0 0 0 0 0 0 0 0 0 0 0 37.3530221 0 0 0 0 0 0 3.19380226 0 0 0 0 0 0 58.7927579 0 6.62186907 26.0503814 2.16185526 0 0 0 0 2.72605203 11.5663819 8.40694625 33.2221537 15.1878606 3.46156066 0 0 0 0 0 0 0 0 0 0 0 0 0
46.8346815 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 232.929719 22.5786067 0 0 0 0 0 0 0 21.2490669 27.7497221 0 0 0 0 0 0 0 2779.14474 0 18.4691927 64.9641802 0 0 34.5159522 56.2571736 0 0 0 0 58.71694 0 0 0 0 0 0 27.5059447 0 0 0 3.28299098 0 0 0 0 83.9408502 13.1151901 66.5010298 0 0 0 159.904316 2.28330804 43.6860358 76.5778504 317.430225 191.874596 66.6099034 51.7387269 0 0 0 0 0 0 0 0 0 0 0 9.14240665

0 0 30.0266375 0 0 69.2885195 0 0 0 0 0 0 0 0 0 0 15.1461585 18.2505262 0 0 32.2620947 108.676887 0 17.9257947 0 0 0 0 547.827729 0 0 0 0 0 0 0 0 0 296.136978 0 0 54.1239703 31.5385955 77.924562 0 0 8611.59341 0 0 16.7457508 0 0 0 0 0 0 0 0 158.80415 0 0 0 0 0 0 0 0 0 65.9932586 0 0 0 0 0 228.948366 0 0 0 0 0 2617.39577 0 271.130777 257.338538 952.283802 522.993011 63.4939434 146.695131 0 0 0 0 0 0 0 0 0 0 5.00523433 4.51365471
51.1915843 0 63.3325141 0 0 22.5192311 0 0 27.6596667 0 0 0 0 0 0 0 140.382569 120.238386 0 0 0 0 0 0 0 0 0 0 1313.01184 560.248053 0 252.951032 0 0 0 0 0 105.647157 504.356033 0 0 0 26.3830351 0 0 0 10420.036 18.0525981 0 60.2455207 0 0 92.5725258 124.488408 0 0 0 0 127.549282 21.2936776 0 111.230744 63.5900343 0 0 213.401294 0 0 39.6463599 23.8600497 12.9333329 33.5636167 144.303089 0 0 0 0 0 0 0 0 33.9845042 68.7010511 77.7286249 6.2280526 4.59104385 40.2964494 420.696949 27.0945128 0 0 0 0 0 0 0 0 0 0 0

0 0 99.1386184 0 20.2574752 0 0 0 0 13.1848813 0 0 0 0 0 0 0 0 0 0 0 0 37.054084 168.204697 0 0 0 0 485.593731 772.881426 0 362.642359 0 0 0 0 0 68.8296511 751.349122 0 76.1835918 0 49.1843949 31.7830483 0 0 8192.78433 0 0 50.5210914 0 0 0 0 0 0 0 0 1226.79041 256.756419 0 0 0 0 0 471.206762 0 0 0 154.631185 229.264362 0 0 172.104374 11.4010177 0 0 0 0 0 737.220546 140.496969 467.689787 322.036335 157.647561 118.529085 31.4628368 0 0 0 0 0 0 0 0 0 0 0 0 0
30.2080567 0 20.525567 0 17.3003934 0 0 0 0 0 0 0 0 0 5.41713926 2.55464068 0 0 0 0 0 0 0 104.668132 0 0 0 74.7799275 852.8549 243.122206 0 128.710085 0 0 0 0 0 43.8578745 351.299917 0 0 0 74.5952527 18.4581629 0 0 8162.65279 0 247.189862 684.223724 0 0 0 0 0 0 0 333.154612 0 352.862475 0 0 0 0 0 864.626465 0 24.2602569 0 64.8365951 61.1040643 149.170721 0 23.6224161 0 0 0 0 0 0 0 47.5962045 336.302166 421.28915 0 0 5.7030772 0 0 0 0 0 35.1774587 0 25.3554932 12.4691144 0 0 3.67598613 38.1399003
19.9955899 0 0 0 0 77.6044529 0 0 0 0 0 0 0 63.4503844 0 0 87.7826266 206.707331 0 0 0 310.548538 0 56.6856114 0 0 0 0 1511.54428 95.2362406 21.1856715 0 0 0 0 0 0 48.7314954 246.197215 0 0 42.0678031 42.6840337 0 0 0 12917.7657 0 228.040506 669.717895 0 0 314.580146 432.868803 0 0 0 0 982.476571 33.5905577 0 0 0 0 0 0 0 0 0 0 0 0 1415.30254 0 225.709732 0 0 0 0 0 0 141.775134 193.94909 294.758102 1610.42948 1067.27942 0 0 0 0 0 0 0 0 0 0 0 0 16.3621054 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33.3584111 29.5565099 0 0 0 0 0 0 32.7715848 19.94337 8.36302982 0 1205.03163 0 0 0 0 0 0 0 0 0 212.25573 0 0 0 11.1478833 0 0 0 6748.47538 0 0 0 0 0 0 0 0 0 30.8373597 0 0 0 0 210.927148 113.079149 0 0 10.2411787 0 0 0 0 0 0 289.588268 0 23.7678751 0 0 0 0 0 0 15.0749919 23.0977083 25.9838042 38.6615332 20.6235413 52.5012616 68.7045826 42.687 0 0 0 0 0 0 0 0 0 0 0
92.1271607 0 31.9461247 26.4474251 18.9232574 0 0 0 0 0 0 0 0 0 0 0 17.7993083 20.6690429 0 0 17.4026357 0 93.0388424 182.222991 0 0 0 0 906.657173 217.733342 0 87.1603317 0 0 0 0 0 51.3707615 944.928192 175.943316 0 0 45.9205587 70.3533299 0 0 11589.9473 0 1974.98366 87.420444 0 0 0 0 0 0 101.855682 0 0 0 0 0 0 0 0 0 0 0 0 116.691622 139.321823 0 0 0 0 0 0 0 0 0 33.702289 71.9723361 133.557724 178.187188 119.718882 85.004169 125.608196 83.575652 0 0 0 0 0 0 133.581591 93.0383768 200.784697 0 80.0866907 224.914032

0 0 0 0 0 87.3239688 0 0 25.9603705 0 0 0 0 0 0 0 16.7090966 11.8184465 0 0 0 0 0 0 0 0 0 0 2012.93298 0 0 0 0 0 0 0 0 0 25.3832418 0 0 0 13.7568211 0 0 0 7153.51356 0 0 64.9788588 0 0 200.23334 155.89138 0 0 0 112.957453 58.3995878 0 0 0 0 0 0 0 0 55.134413 0 0 0 0 132.899248 0 7.66202004 24.1253028 190.293292 0 0 0 753.666777 0 11.0734775 15.0429902 37.1411896 46.1068553 289.014889 18.2676483 0 0 0 0 0 0 0 0 0 0 0 0
82.1367414 0 75.7318966 0 0 142.791583 0 0 0 16.2747642 17.6959952 0 0 19.944807 0 0 5.54489557 10.6469759 0 0 0 112.414605 0 63.5785481 50.6313579 0 0 0 1824.03149 2901.60918 0 1490.95412 0 0 0 0 0 153.928073 2266.9374 0 646.228725 0 53.7941516 74.7987984 0 0 11487.5855 0 0 176.193996 0 0 263.628424 151.000829 0 0 0 0 0 84.6393678 65.2618136 0 0 0 0 0 0 0 106.796666 444.667176 309.47401 3.60819289 302.815315 0 7.8483125 0 0 0 0 0 353.139858 47.7685356 503.12352 614.863732 976.908326 856.852905 514.891228 275.519386 0 0 26.8926545 13.0695486 0 0 44.0752207 30.9035967 71.174389 0 0 17.2923884

0 0 0 0 0 53.7967858 0 0 109.582726 0 0 0 36.7242289 773.037377 0 0 0 0 0 0 0 908.695846 0 30.907953 0 0 0 0 687.743268 956.142145 0 350.764759 0 0 0 0 0 48.243753 769.591617 0 169.786936 0 24.9509679 0 0 0 9551.36458 0 43.6219691 98.1932862 0 35.4660269 274.579134 400.434419 0 117.194102 0 0 0 0 0 0 0 0 0 0 0 0 0 49.0891211 53.0941281 0 232.343114 4.42810459 0 0 0 0 0 0 1314.4599 38.0281086 274.375086 254.150935 485.894501 407.769406 109.24337 0 18.7399233 0 0 0 0 0 17.3244274 11.3526084 0 0 0 0
22.5603576 0 127.755463 0 0 0 0 0 32.6426227 0 0 0 0 34.4164966 0 0 0 0 0 0 0 223.190037 0 0 0 0 0 0 1038.3822 280.255631 0 146.213645 0 0 0 0 0 52.1222625 545.452369 16.3374925 0 112.0846 98.3780631 35.5085256 0 0 11086.3769 0 0 0 0 0 364.644053 209.032407 0 0 0 0 577.972918 160.894251 0 0 0 0 0 0 0 0 513.353939 0 0 0 0 0 112.685124 0 0 0 0 0 346.300156 88.2251071 762.859744 1167.89007 1671.57066 910.552909 0 453.141218 0 0 0 0 0 0 11.630961 7.70384495 0 0 13.4972598 51.6474679
8.15133296 0 7.82024629 0 0 20.3259074 0 0 50.4961398 0 0 0 0 0 0 0 15.7444073 7.8445903 0 0 0 0 0 0 0 0 0 0 514.411316 4.18786801 0 0 0 0 0 0 0 4.16753073 163.261402 0 0 25.8491043 12.0822436 31.5313289 0 0 4125.5673 0 109.090518 0 0 0 103.22356 82.0127497 0 0 0 0 17.5994655 0 0 0 0 0 0 0 330.037031 0 0 0 0 0 93.7610811 0 8.83950389 0 0 0 0 44.8650691 146.43944 16.563077 116.970165 134.229548 256.819299 124.015363 19.5460917 24.4469932 0 0 0 0 0 0 0 0 12.5963111 0 0 0
30.4695712 0 0 0 0 0 0 0 39.1662406 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 102.216433 7.26482054 0 0 0 0 0 0 0 7.01458112 27.9891999 0 0 0 17.0838829 0 0 0 1093.43364 0 0 0 0 0 0 0 0 0 0 0 5.62659337 0 0 67.9073931 49.0726502 10.6162428 15.1030382 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 116.990084 0 0 0 8.73487728 7.01745373 0 0 0 0 0 0 0 0 37.753311 34.4329889 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 79.8858069 112.131074 0 0 0 0 0 0 0 35.4357719 0 0 0 0 0 0 0 0 771.33431 0 0 0 0 0 7.23564822 7.82055853 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11.1780044 0 16.6666941 9.84641604 0 0 14.8633097 19.3101427 0 0 0 0
15.5426097 0 0 0 0 25.4601149 0 0 0 0 0 0 20.6718452 0 0 0 0 0 0 0 0 0 24.4866575 74.7793047 0 0 0 0 994.431369 592.763036 0 351.02634 0 0 0 0 0 32.6651552 617.263382 0 112.780879 0 47.9047664 0 0 0 10434.5652 0 445.395289 0 0 0 0 0 0 0 0 0 14.536146 25.6693027 0 0 0 0 0 20.2724166 0 62.0491031 0 167.025435 300.3869 0 0 0 0 0 0 0 0 0 0 134.331908 10.5462028 11.712542 37.2422079 25.0142845 0 0 0 0 0 0 36.2015552 0 14.1569765 10.8219009 0 0 0 17.0875872
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1487.0355 1272.82763 0 420.18524 0 0 11.9373209 0 0 0 8821.3417 0 43.106022 0 0 0 0 0 0 1294.21359 279.994182 0 0 0 0 0 497.299763 0 0 0 125.491467 373.892298 0 0 180.008993 126.735062 0 0 0 0 676.207729 91.7401466 519.011311 506.062828 95.4729248 197.965805 29.1886206 0 0 0 0 27.9505727 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 712.016194 0 0 0 17.2028287 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 163.669911 0 0 0 22.5894055 0 0 0 0 0 0 0
2362.84416 752.695267 0 68.1326124 0 76.1131285 8.31399292 0 0 0 7645.07194 0 644.304092 0 0 0 0 0 30.9031505 0 329.757144 0 0 0 0 0 903.542656 0 22.9687615 0 59.2084603 112.087614 173.800309 0 0 0 0 0 0 0 0 53.6466767 357.410187 345.928885 0 0 5.90415807 0 0 8.70291796 25.9522638 51.8148824 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 225.056702 9.83622618 11.4197438 0 139.940044 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17.3355309 0 24.6725728 0 0 0 0 0 0 0 12.4522411 5.09557064
1583.88445 1030.56263 0 0 0 23.4683389 6.83673112 0 0 0 12578.7847 0 379.097087 0 0 421.806376 263.588178 0 0 1018.7549 63.693484 0 0 0 0 0 0 0 0 0 0 0 0 1456.85019 26.9671951 185.63321 0 0 0 0 0 131.871569 270.204764 291.529969 618.02651 2000.08023 0 0 0 0 0 24.5945228 0 0 0 0 0 0 0 0 0 0 0 0 0 0 66.1238709 0 5.86812825 29.5577535 19.5008329 0 159.114609 0 22.1768057 23.256318 21.6330095 0 0 0 11.4049403 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2336.21352 326.096214 0 0 0 47.4751842 0 0 0 0 5738.95266 0 0 0 0 0 0 0 0 10.589393 0 0 126.317334 160.042233 0 0 6.88904948 0 0 0 0 0 0 254.894803 0 68.5781146 0 0 0 0 0 17.3863412 40.6269228 51.7350317 23.8229798 42.4705224 122.737199 66.5061915 0 0 0 37.5482558 0 0 0 0 0 0 0 0 0 0 0 2.2741479 0 0 0 0 0 10.9312061 8.98902642 0 74.8838824 0 0 12.2937097 24.3172028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5.57691712 795.601269 0 0 0 0 0

2022.3879 1241.49943 0 0 0 148.533639 9.22874255 0 0 0 6581.3765 0 46.5898486 0 0 0 0 0 138.71212 0 0 0 0 0 0 0 0 0 0 0 126.834588 136.358962 0 0 14.6488364 0 0 0 0 0 68.1483192 47.5431115 183.661943 192.00228 102.475792 39.203345 118.065039 61.031497 0 66.3639138 182.568535 185.228115 0 0 0 0 0 27.7512247 15.0245606 37.0765538 0 160.192611 105.644933 2.90908724 31.5854594 0 0 0 129.513427 17.9761657 10.8082123 0 133.082387 0 171.802743 0 0 0 0 0 0 0 0 0 0 0 0 0 39.0815002 44.1806068 22.1041441 0 0 0 0 0 0 12.8088781 0 0
2515.79256 432.289847 0 0 0 0 0 0 0 0 5459.70332 0 89.3147361 0 0 183.676582 118.512871 0 0 52.0000333 0 0 0 0 0 0 0 0 74.2616048 0 0 0 0 152.360411 0 135.682192 106.660789 97.6625253 0 0 729.011018 0 30.5471597 29.7611313 13.3644883 75.3643487 200.953726 14.9079421 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47.0205898 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 532.797267 0 0 0 0 0
1749.13392 1231.6883 0 396.216399 0 100.262754 82.9900958 0 0 20.2748964 13022.9658 0 137.005803 0 0 222.284395 146.941775 0 18.7549086 0 67.473947 69.4637095 0 0 0 0 0 0 0 184.439313 247.62973 508.745153 11.012876 258.27891 0 299.755727 0 0 0 0 392.165803 59.5759874 648.241385 629.368812 397.577936 1120.53073 322.314751 283.485976 0 0 22.9457318 0 0 0 0 0 0 0 0 0 0 0 0 11.4233461 5.82761002 0 0 0 2247.0184 17.5564979 34.0257626 0 252.003635 0 10.3161296 0 0 0 0 0 0 0 0 0 0 0 0 0 127.394062 0 0 13.6111862 21.7978832 0 0 0 0 0 0 0
1090.67344 701.365692 0 120.458824 0 73.7988794 36.96506 36.8121527 0 0 8454.19025 0 149.592231 0 40.9205367 345.807735 230.161311 74.2189742 0 0 0 0 0 0 0 0 0 0 0 0 57.9227765 70.4937956 0 219.417475 0 0 0 0 0 0 1329.71981 32.5740492 310.010181 290.911162 237.927715 668.595104 66.9616537 0 0 0 0 0 0 0 0 0 18.4256312 0 0 0 0 0 0 0 0 0 0 0 566.930345 5.51287785 4.7697447 0 61.5377766 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27.8955851 0
1414.05742 45.8767514 0 0 0 19.8375102 3.66987074 0 0 0 11006.9756 0 0 0 0 299.115331 201.23211 0 12.5411401 565.655468 142.84982 0 0 0 0 0 0 0 0 460.891188 0 0 0 0 0 110.853428 0 0 0 0 293.917771 74.6449023 1202.5974 1267.50326 1322.68325 1384.68462 0 444.171939 0 2.94018007 39.4062459 41.441946 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 190.00958 0 0 0 24.1846719 12.1712286 0 0 0 0 0 0 0 0 0 0 0 0 0 0 104.013864 0 0 0 0 0 0 0 0 0 0 0
991.429083 62.9517224 0 0 0 41.0835214 0 0 0 0 3440.40188 0 0 0 0 85.9253589 45.5399852 0 0 28.3417167 0 0 0 0 0 0 0 298.889868 0 0 0 0 0 81.3455721 0 7.91789207 0 0 0 35.9232622 154.938625 0 150.887018 135.120566 225.601575 110.187196 11.7661406 17.1880462 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13.1543923 5.14477042 9.32330296 0 61.8452449 0 17.7681115 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13.5935963 0
83.4814203 117.405593 0 0 0 16.1833654 0 0 0 0 959.868885 0 0 0 0 0 0 0 0 6.69026295 0 0 55.7111818 56.2392041 4.11245101 7.51642432 0 0 0 0 0 0 0 0 0 4.90849652 0 0 0 0 132.103297 0 7.29800893 5.84305071 6.86846134 25.8960136 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17.164315 0 0 0 31.9773615 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8.08806357
173.283661 57.8135695 0 0 0 0 0 0 0 0 630.623283 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.93918863 12.1137466 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80.101219 7.93960935 0 0 0 0 0 0 0 0 0 20.1722315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3856.76768 1196.99652 0 136.917508 0 11.539478 9.35726331 0 0 0 7878.94734 0 0 0 0 0 0 0 13.6872385 7.56322164 0 0 0 0 0 0 22.296342 0 48.745097 0 290.080578 362.853868 0 0 0 0 0 0 0 0 0 107.046773 15.1088465 16.3747099 33.543519 39.974094 0 0 0 6.49914896 21.5873052 63.1793259 0 0 0 0 0 0 0 0 0 0 0 13.1944618 13.8657121 0 0 0 456.193961 0 0 0 31.5516464 0 0 0 0 0 49.1746289 0 0 0 0 0 0 0 0 0 0 0 0 0 0 155.689892 64.2152731 0 0 0 0 0
1924.23769 2574.0569 0 1547.20617 0 0 85.803449 85.7869073 0 0 14398.8723 0 0 0 41.9242716 0 0 0 0 94.8677611 0 0 0 0 0 0 0 0 0 0 269.398783 357.035859 95.3644619 40.1949861 60.8577257 6.15046317 0 0 0 0 1979.35848 213.795726 324.723902 361.708107 822.690629 356.429161 729.424003 19.8934697 0 0 0 72.5296711 0 0 0 0 0 0 0 0 0 0 0 0 0 44.4671166 0 0 3131.94582 8.20171387 17.0949088 0 960.811123 0 0 8.99041284 32.4959771 0 21.6927511 14.9646514 0 0 0 0 0 0 0 0 111.510913 0 19.0943868 0 0 0 0 0 0 0 0 0
892.074841 723.476123 0 175.094626 0 50.5243647 0 0 0 0 6921.76305 0 56.742325 21.280131 0 69.581455 36.2567047 0 0 662.990955 0 0 0 0 0 0 0 0 38.4721712 0 44.058339 120.739409 0 0 0 32.5591034 0 0 0 0 0 0 95.7927165 92.257125 204.127618 338.361386 0 149.63981 0 0 0 18.0169904 0 0 0 0 0 0 0 0 36.8217903 187.296072 87.7172505 0 0 0 0 0 1102.88801 0 0 0 13.756829 0 11.0033983 0 0 0 0 0 0 0 0 0 0 0 0 0 107.437988 0 0 0 0 0 100.638759 0 0 0 0 0

1095.1132 483.775798 0 67.246769 0 49.3147058 14.2350405 11.6128278 0 0 4504.01008 0 0 26.4752233 0 111.551977 58.485103 0 0 80.4287808 0 0 0 0 0 0 26.3645447 0 0 0 219.147991 257.694588 0 0 0 69.2605969 0 0 0 0 0 20.5907774 52.6149869 45.7761675 9.86378248 36.5332548 31.4104385 0 0 11.6967256 8.00878322 0 0 0 0 0 0 0 0 0 46.404225 124.964636 5.61861559 0 0 0 0 0 332.301079 0 0 0 26.2061875 0 49.0058902 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 320.012294 0 0 0 65.7023387 0
1499.26192 372.992595 0 0 0 30.207975 0 0 0 0 8996.43046 0 432.741712 0 0 444.637045 284.642503 0 28.215975 184.33048 0 0 0 0 0 0 43.547605 0 0 47.3404614 144.178985 194.075794 331.720207 0 0 47.3617123 0 0 0 0 314.146775 0 481.419015 475.838363 46.7091112 172.053739 462.637647 546.798297 0 20.9411274 43.649029 75.0840181 0 0 0 0 0 0 0 0 18.8719583 0 0 0 0 0 0 0 0 0 0 0 241.03343 0 25.1964463 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.1599594 0 0 0 0 0 0 0 0 4.83031083
1828.70289 1618.68869 0 133.604713 0 60.9758223 0 0 0 0 9193.42507 0 72.2114325 0 0 256.125552 204.471953 0 0 973.523275 0 0 0 0 0 0 0 0 56.1991764 43.8535282 0 0 0 579.642991 0 86.3592199 0 0 52.7545544 0 543.127919 0 404.772351 435.339377 143.96414 446.296727 13.7508896 91.9271117 0 10.3640712 16.3374726 108.323172 0 0 0 0 0 0 0 0 92.5220436 62.558817 21.6308129 0 0 0 0 0 205.475274 22.7916219 39.3933402 77.1289376 78.8213007 0 103.814545 0 0 0 13.3261378 0 0 0 0 0 0 0 0 0 52.1698352 0 0 0 0 0 0 0 0 0 96.3544702 0
3133.91746 423.056998 0 0 0 87.6637104 0 0 0 0 6063.56043 0 17.8647328 0 0 14.4969097 10.8854721 0 20.361087 0 0 0 0 0 0 0 0 0 0 15.6525914 0 0 0 0 0 32.2029714 0 0 0 0 2.42230107 0 2.10042636 0 20.6224102 15.049585 36.0131193 0 0 19.0353361 11.0651434 22.7392274 0 0 0 0 0 0 0 0 0 0 0 6.71497944 23.9903579 0 0 0 16.1661202 0 0 0 129.240527 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13.5722357 0 0 2.70767526 268.249126 265.006196 149.293247 0 31.3650301 8.64812181

2013.674 1071.01844 0 0 0 0 0 0 0 0 5779.34873 0 19.8007281 0 0 31.0750045 28.1767404 0 0 4.14563642 58.8558946 0 0 0 0 0 38.8335244 0 0 0 71.6343911 76.2327863 0 8.16472578 0 22.7657085 0 0 0 0 0 8.00197864 100.516535 101.168161 31.5111017 78.7427649 13.2556023 82.3713624 0 15.1267686 0 20.1638366 0 0 0 0 0 0 11.1632836 21.1952984 27.9890846 16.1036574 0 0 0 0 0 0 0 42.1432941 51.9981077 0 0 0 47.7611146 0 0 0 13.4436416 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11.2553563 0 0 0 0 10.9545694
1619.45618 727.476935 0 0 0 37.079325 0 0 0 0 3072.89552 0 0 0 0 0 0 0 2.35625452 112.56661 0 0 0 0 0 0 0 0 0 0 0 0 0 84.3879029 0 0 0 0 0 0 0 0 0 0 15.5679986 37.1770507 0 0 0 0 0 76.5567193 0 0 0 0 0 0 0 0 63.916376 0 0 6.69629083 4.85194285 0 0 0 27.98337 0 0 0 47.536861 0 41.9204955 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31.0206594 252.460588 0 60.8045863 0 32.2030291 0
427.772157 1000.30209 0 534.194769 0 54.1807349 146.797825 145.694415 0 7.88407304 8710.60078 0 0 0 0 41.3576945 33.0609145 0 0 164.988463 332.007166 0 0 0 0 0 301.794561 0 2.61162515 43.0017154 525.531227 793.374215 0 0 0 259.92701 0 0 0 0 0 0 124.178567 112.957258 189.47532 472.222504 82.7589992 48.953626 15.3929378 5.74429828 0 19.2745797 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3046.24111 0 0 0 224.657767 0 0 0 0 4.23168439 0 0 0 0 0 0 0 25.9780375 0 0 47.8935152 0 0 0 0 0 0 0 0 0 18.7944556 38.233875
1701.85497 426.633349 0 0 0 0 0 0 0 0 3198.49802 0 16.718851 0 0 26.6451336 49.5481349 0 27.1662684 43.9786777 0 0 0 0 0 0 0 0 10.5381969 0 0 4.32043008 0 0 0 15.568941 113.813703 127.496505 0 0 0 0 88.9817848 87.0955536 8.03532266 65.9018676 11.4944282 46.9130761 0 1.38568426 6.70221274 37.3253729 0 0 0 0 0 0 0 0 33.8595903 0 0 6.22073477 4.2806885 0 0 0 0 94.7490686 149.18056 36.6083429 55.8994971 0 39.7769782 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48.1360806 0
1199.07951 2530.1852 0 474.473728 0 17.9243196 69.2903732 69.1960415 0 0 8181.15539 27.5649834 0 0 0 43.7407658 26.5937784 0 0 1186.34972 0 0 0 0 0 0 0 0 28.3232316 27.9541913 0 0 0 71.7689108 0 104.151966 0 0 0 0 54.9904778 0 12.6379863 11.1267532 226.624274 680.688301 0 334.944525 0 0 0 0 0 0 0 0 0 0 3.13229736 30.9434405 32.6175304 0 0 0 6.23641062 0 3.84279731 0 1330.00674 0 0 0 163.235461 0 19.0505966 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 301.251751 0 112.654098 0 11.5687272 0
856.184793 439.164133 0 103.584892 0 60.1353718 13.2482818 0 0 0 6074.47924 0 185.207368 0 0 152.063203 128.578325 0 0 0 0 0 0 0 0 0 0 0 0 110.420058 188.043253 190.460822 0 411.189163 0 155.311219 0 0 0 0 201.709491 278.729979 410.814895 401.779176 283.868912 646.519864 136.979064 74.350126 0 0 0 28.6661418 0 0 0 0 0 0 2.74207038 3.76477949 0 0 0 0 0 0 0 0 306.094678 0 0 0 86.9455502 0 0 0 0 0 11.8685645 0 0 0 0 0 0 0 0 0 0 0 0 106.472777 0 0 0 0 0 0 0 0
628.455589 147.074972 0 0 0 25.6971728 4.81241219 0 0 0 7330.34375 0 97.5923029 0 0 47.3758918 37.6071419 0 0 132.45639 73.4222472 0 73.6423984 228.529443 0 0 0 0 108.877035 0 12.0018637 27.4236246 48.2448741 47.8919005 40.5401505 380.807023 0 0 0 942.167479 445.714182 16.6317878 244.722197 221.57988 423.538727 755.600611 97.4287884 80.9707495 0 0 0 0 0 0 0 0 0 0 0 0 28.2285169 0 0 0 0 0 0 0 62.8799816 15.1264321 22.1898781 0 134.577541 0 0 0 0 0 10.4809454 0 0 0 0 0 0 0 0 0 124.431684 0 23.9765303 0 0 0 0 0 0 0 0 0
1313.17118 531.022917 0 0 0 134.104826 0 0 0 0 10716.1127 0 222.433824 0 0 423.072941 312.119278 0 86.8883007 646.573171 116.111152 0 0 0 0 0 0 0 0 0 20.4980461 23.7661765 0 0 0 95.9337393 0 0 0 0 0 46.7155883 255.086574 234.160191 399.92975 521.139693 253.974313 205.242102 0 40.5417982 32.9002322 130.863033 0 0 0 0 0 0 14.9327745 14.3508304 0 0 0 9.66961433 10.7204274 0 0 0 11.9227508 0 0 0 194.502536 0 26.9529263 0 0 0 0 0 0 0 0 0 0 0 0 0 48.9051851 0 52.9905918 0 0 0 1455.63194 0 0 0 0 8.03615809
1334.59949 440.703483 0 0 0 29.9843276 0 0 0 0 5692.19056 0 28.2611554 0 0 14.3657457 15.4675202 0 0 216.289964 0 0 216.407133 152.307484 0 0 0 0 0 0 0 0 0 525.606336 0 24.6250856 0 0 0 0 798.222996 24.7298176 99.0219304 95.0935104 429.593741 373.241152 95.0948789 22.44256 0 0 0 0 0 0 0 0 6.50554814 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 140.02741 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37.290865 0 0 0 0 0 0 0 0 0 0 0
710.448948 86.7157963 0 0 0 30.4002801 0 0 0 0 8600.61364 0 41.3015373 0 0 186.549742 128.018415 0 0 198.825246 36.55447 0 0 0 0 0 180.599901 0 0 0 0 0 13.6879198 0 0 98.1811464 0 0 0 0 0 73.3174245 82.5826037 92.8703474 278.501667 423.677578 54.3654589 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.1146687 13.7101953 0 42.4682912 0 0 33.1578711 0 0 0 0 0 0 0 0 0 0 0 0 39.4330927 0 13.9665173 0 0 0 1841.99535 0 0 0 0 11.0994641
2557.60447 551.800275 0 0 0 59.8956161 0 0 0 0 6082.21129 11.0198887 0 0 0 110.422248 68.9057407 0 0 19.8029678 0 0 0 0 0 0 0 0 0 0 0 0 0 84.8614291 0 0 0 0 0 0 269.485365 0 7.29049114 6.26410863 130.076948 103.573022 54.6492426 0 0 0 0 30.6725233 29.374881 0 0 0 0 0 0 0 0 0 0 2.49270816 10.1948008 0 0 0 0 56.7198854 70.761587 0 165.440582 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36.118724 0 0 0 0 75.9761124 3.03738923 0 302.527264 0 415.791932 0
1369.53751 397.428497 0 0 0 58.4688939 0 0 0 0 8954.44135 0 201.123906 0 0 0 0 0 0 0 0 0 0 0 0 0 945.923718 1010.28983 0 8.408687 40.2814326 44.4459059 240.253344 0 0 1267.6239 0 0 39.0738651 0 0 87.3953216 549.454114 500.352764 216.229354 364.384368 11.7805193 18.1349891 0 8.36453165 7.95554815 25.0843067 0 0 0 0 0 0 0 0 86.700166 41.0417756 47.8057118 0 0 0 0 0 0 0 0 0 137.823843 0 23.5215338 25.6799431 22.205891 0 0 0 0 0 0 0 0 0 0 0 112.531528 0 0 0 0 0 0 0 0 0 0 0
2608.76814 1981.34257 0 327.744955 0 349.65975 8.0162907 0 0 0 9145.80617 0 274.817439 0 0 488.714767 237.326317 0 0 337.428235 2.96757052 0 0 0 0 0 161.651787 0 0 0 5.94774114 39.7944042 0 300.086679 0 3.07718415 0 0 0 0 4.52071249 64.0923135 243.791626 252.434273 105.77194 253.803128 16.7636288 206.42074 0 0 0 0 0 0 0 35.6547136 0 0 0 0 0 0 0 0 0 0 0 0 495.061765 0 0 0 235.439974 0 13.1441659 0 0 0 0 10.6723383 0 0 0 0 0 0 27.5466459 0 77.0545058 15.5421187 0 0 0 0 43.81872 0 0 0 0 0
2349.95789 748.583332 0 47.4959175 0 132.185706 12.3428284 0 0 7.27626699 10867.34 0 366.631963 0 0 372.906279 257.918146 89.4507889 65.6475298 579.991864 473.452691 303.014384 0 0 0 0 1774.0955 0 0 15.8991805 33.9798038 58.17114 0 0 0 527.953542 0 0 28.5902 0 0 84.852438 229.990047 225.422216 0 0 0 253.775991 0 28.3257518 44.5732408 139.244977 0 0 0 0 0 0 6.50227019 11.5691032 0 0 0 0 10.3774708 0 0 0 226.552585 0 0 27.9050691 44.7781477 29.9444361 45.4884297 0 0 0 0 0 0 0 0 0 0 0 0 0 172.004761 0 124.759796 0 0 0 0 0 0 0 0 5.84976924
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PWY-5747: 
2-
methylcitrat
e cycle 
II|g__Citrob
acter.s__Cit
robacter_po
rtucalensis

PWY-5747: 
2-
methylcitrat
e cycle 
II|g__Citrob
acter.s__Cit
robacter_yo
ungae

PWY-5747: 
2-
methylcitrat
e cycle 
II|g__Enter
obacter.s__
Enterobacte
r_cloacae_c
omplex

PWY-5747: 
2-
methylcitrat
e cycle 
II|g__Esche
richia.s__Es
cherichia_c
oli

PWY-5747: 
2-
methylcitrat
e cycle 
II|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

PWY-5747: 
2-
methylcitrat
e cycle 
II|unclassifi
ed

PWY-5751: 
phenylethan
ol 
biosynthesis

PWY-5754: 
4-
hydroxybenz
oate 
biosynthesis 
I 
(eukaryotes
)

PWY-5791: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
II (plants)

PWY-5791: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
II 
(plants)|g_
_Enterobact
er.s__Enter
obacter_clo
acae_compl
ex

PWY-5791: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
II 
(plants)|g_
_Escherichi
a.s__Escher
ichia_coli

PWY-5791: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
II 
(plants)|g_
_Haemophil
us.s__Haem
ophilus_par
ainfluenzae

PWY-5791: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
II 
(plants)|g_
_Klebsiella.
s__Klebsiell
a_pneumon
iae

PWY-5791: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
II 
(plants)|g_
_Klebsiella.
s__Klebsiell
a_quasipne
umoniae

PWY-5791: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
II 
(plants)|g_
_Veillonella
.s__Veillone
lla_dispar

PWY-5791: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
II 
(plants)|un
classified

PWY-5837: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
I

PWY-5837: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
I|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-5837: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
I|g__Escher
ichia.s__Esc
herichia_col
i

PWY-5837: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
I|g__Haem
ophilus.s__
Haemophilu
s_parainflu
enzae

PWY-5837: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
I|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

PWY-5837: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
I|g__Klebsi
ella.s__Kleb
siella_quasi
pneumonia
e

PWY-5837: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
I|g__Veillo
nella.s__Vei
llonella_dis
par

PWY-5837: 
1,4-
dihydroxy-2-
naphthoate 
biosynthesis 
I|unclassifi
ed

PWY-5838: 
superpathw
ay of 
menaquinol-
8 
biosynthesis 
I

PWY-5838: 
superpathw
ay of 
menaquinol-
8 
biosynthesis 
I|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-5838: 
superpathw
ay of 
menaquinol-
8 
biosynthesis 
I|g__Escher
ichia.s__Esc
herichia_col
i

PWY-5838: 
superpathw
ay of 
menaquinol-
8 
biosynthesis 
I|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

PWY-5838: 
superpathw
ay of 
menaquinol-
8 
biosynthesis 
I|g__Klebsi
ella.s__Kleb
siella_quasi
pneumonia
e

PWY-5838: 
superpathw
ay of 
menaquinol-
8 
biosynthesis 
I|unclassifi
ed

PWY-5840: 
superpathw
ay of 
menaquinol-
7 
biosynthesis

PWY-5840: 
superpathw
ay of 
menaquinol-
7 
biosynthesis
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-5840: 
superpathw
ay of 
menaquinol-
7 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

PWY-5840: 
superpathw
ay of 
menaquinol-
7 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY-5840: 
superpathw
ay of 
menaquinol-
7 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

PWY-5840: 
superpathw
ay of 
menaquinol-
7 
biosynthesis
|unclassifie
d

PWY-5845: 
superpathw
ay of 
menaquinol-
9 
biosynthesis

PWY-5845: 
superpathw
ay of 
menaquinol-
9 
biosynthesis
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-5845: 
superpathw
ay of 
menaquinol-
9 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

PWY-5845: 
superpathw
ay of 
menaquinol-
9 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY-5845: 
superpathw
ay of 
menaquinol-
9 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

PWY-5845: 
superpathw
ay of 
menaquinol-
9 
biosynthesis
|unclassifie
d

PWY-5850: 
superpathw
ay of 
menaquinol-
6 
biosynthesis 
I

PWY-5850: 
superpathw
ay of 
menaquinol-
6 
biosynthesis 
I|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-5850: 
superpathw
ay of 
menaquinol-
6 
biosynthesis 
I|g__Escher
ichia.s__Esc
herichia_col
i

PWY-5850: 
superpathw
ay of 
menaquinol-
6 
biosynthesis 
I|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

PWY-5850: 
superpathw
ay of 
menaquinol-
6 
biosynthesis 
I|g__Klebsi
ella.s__Kleb
siella_quasi
pneumonia
e

PWY-5850: 
superpathw
ay of 
menaquinol-
6 
biosynthesis 
I|unclassifi
ed

PWY-5855: 
ubiquinol-7 
biosynthesis 
(prokaryotic
)

PWY-5855: 
ubiquinol-7 
biosynthesis 
(prokaryotic
)|g__Citrob
acter.s__Cit
robacter_eu
ropaeus

PWY-5855: 
ubiquinol-7 
biosynthesis 
(prokaryotic
)|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-5855: 
ubiquinol-7 
biosynthesis 
(prokaryotic
)|g__Escher
ichia.s__Esc
herichia_col
i

PWY-5855: 
ubiquinol-7 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_oxyto
ca

PWY-5855: 
ubiquinol-7 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

PWY-5855: 
ubiquinol-7 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_quasi
pneumonia
e

PWY-5855: 
ubiquinol-7 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_variic
ola

PWY-5855: 
ubiquinol-7 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_variic
ola_CAG_63
4

PWY-5855: 
ubiquinol-7 
biosynthesis 
(prokaryotic
)|unclassifi
ed

PWY-5856: 
ubiquinol-9 
biosynthesis 
(prokaryotic
)

PWY-5856: 
ubiquinol-9 
biosynthesis 
(prokaryotic
)|g__Citrob
acter.s__Cit
robacter_eu
ropaeus

PWY-5856: 
ubiquinol-9 
biosynthesis 
(prokaryotic
)|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-5856: 
ubiquinol-9 
biosynthesis 
(prokaryotic
)|g__Escher
ichia.s__Esc
herichia_col
i

PWY-5856: 
ubiquinol-9 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_oxyto
ca

PWY-5856: 
ubiquinol-9 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

PWY-5856: 
ubiquinol-9 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_quasi
pneumonia
e

PWY-5856: 
ubiquinol-9 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_variic
ola

PWY-5856: 
ubiquinol-9 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_variic
ola_CAG_63
4

PWY-5856: 
ubiquinol-9 
biosynthesis 
(prokaryotic
)|unclassifi
ed

PWY-5857: 
ubiquinol-
10 
biosynthesis 
(prokaryotic
)

PWY-5857: 
ubiquinol-
10 
biosynthesis 
(prokaryotic
)|g__Citrob
acter.s__Cit
robacter_eu
ropaeus

PWY-5857: 
ubiquinol-
10 
biosynthesis 
(prokaryotic
)|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-5857: 
ubiquinol-
10 
biosynthesis 
(prokaryotic
)|g__Escher
ichia.s__Esc
herichia_col
i

PWY-5857: 
ubiquinol-
10 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_oxyto
ca

PWY-5857: 
ubiquinol-
10 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

PWY-5857: 
ubiquinol-
10 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_quasi
pneumonia
e

PWY-5857: 
ubiquinol-
10 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_variic
ola

PWY-5857: 
ubiquinol-
10 
biosynthesis 
(prokaryotic
)|g__Klebsi
ella.s__Kleb
siella_variic
ola_CAG_63
4

PWY-5857: 
ubiquinol-
10 
biosynthesis 
(prokaryotic
)|unclassifi
ed

PWY-5860: 
superpathw
ay of 
demethylm
enaquinol-6 
biosynthesis 
I

31.8870116 7.57108489 28.5421067 0 1100.13886 5.01744895 0 0 0 0 3.92481326 197.078566 2.3449738 0 50.5073042 0 0 0 44.3424523 53.1119359 1.67440918 5.26205426 2.27888826 0 20.1472882 0 3.40812247 9.09675451 0 255.612404 0 0 0 0 0 0 28.208237 255.612404 0 0 0 0 0 0 28.208237 723.511481 0 0 0 0 42.8515103 453.418732 0 0 0 0 84.092188 468.5765 0 0 0 0 0 293.446864 0 0 0 0 0 28.4244784 2.96837252 0 8.207137 0 0 0 0 0 3.99320592 28.4244784 2.96837252 0 8.207137 0 0 0 0 0 3.99320592 28.4244784 2.96837252 0 8.207137 0 0 0 0 0 3.99320592 201.145186
0 55.1025246 86.7821809 0 1306.82604 9.38314184 0 0 0 0 8.97026978 119.99391 0 0 0 0 0 0 36.9381345 17.9585016 0 0 0 0 0 0 7.13627648 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 10.9310489 424.994064 0 946.878501 33.1640412 30.0125446 0 0 0 9.65788385 361.066816 0 0 144.671296 0 0 0 66.9343263 67.5544304 0 0 0 0 47.0691897 0 7.91040933 0 20.0498898 223.459501 0 68.8936095 0 0 0 0 11.9683671 223.459501 0 68.8936095 0 0 0 0 11.9683671 672.164833 0 108.607756 0 0 36.0253237 571.131974 0 84.8729856 0 0 36.7598056 263.55372 0 84.8729856 0 0 0 263.55372 0 84.8729856 0 0 0 39.5452683 0 0 0 0 0 0 0 0 5.90895515 39.5452683 0 0 0 0 0 0 0 0 5.90895515 39.5452683 0 0 0 0 0 0 0 0 5.90895515 179.209197
0 112.820176 18.0835204 0 2264.45762 378.857065 251.153825 0 0 0 27.2534259 1912.96438 0 0 1067.03834 0 0 0 189.525408 487.435275 0 0 0 0 454.468552 0 34.1716334 0 14.8024718 724.477928 0 385.743962 0 0 0 0 56.4509145 724.477928 0 385.743962 0 0 0 0 56.4509145 1938.96452 0 580.756501 0 0 137.894114 1524.44657 0 478.76654 0 0 0 1959.26528 0 478.76654 0 0 0 1524.44657 0 478.76654 0 0 0 198.667878 0 0 177.132797 0 0 0 0 0 0 198.667878 0 0 177.132797 0 0 0 0 0 0 198.667878 0 0 177.132797 0 0 0 0 0 0 1078.44888
0 19.619446 0 0 468.607801 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6.91893099 0 0 0 0 0 0 6.62966494 0 0 49.5887604 0 0 0 0 0 0 0 49.5887604 0 0 0 0 0 0 0 164.628947 0 0 0 0 0 155.174278 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 31.2404503 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 19.0229716 87.8749157 0 1574.89623 128.703937 109.843379 0 0 0 15.891426 974.306777 0 0 570.823782 0 0 0 19.1730309 180.742461 0 0 0 0 163.429123 0 9.00863403 0 0 598.906502 0 182.585069 0 0 0 0 0 598.906502 0 182.585069 0 0 0 0 0 1527.25279 0 343.900976 0 0 0 1369.9591 0 304.506765 0 0 0 865.793957 0 304.506765 0 0 0 865.793957 0 304.506765 0 0 0 121.544586 0 0 99.671806 0 0 0 0 0 0 121.544586 0 0 99.671806 0 0 0 0 0 0 121.544586 0 0 99.671806 0 0 0 0 0 0 607.911921
0 0 0 0 320.990247 12.4230568 9.83343357 0 0 0 0 47.5968705 0 0 0 0 0 0 40.9372278 2.42851253 0 0 0 0 0 0 2.35561213 0 0 62.6115655 0 20.9319235 0 0 0 0 0 62.6115655 0 20.9319235 0 0 0 0 0 198.872855 0 34.4013606 0 0 0 154.242353 0 29.6437168 0 0 0 198.764677 0 29.6437168 0 0 0 154.242353 0 29.6437168 0 0 0 7.15315449 0 0 0 0 0 0 0 0 0 7.15315449 0 0 0 0 0 0 0 0 0 7.15315449 0 0 0 0 0 0 0 0 0 104.744939
0 51.5972029 0 0 142.325571 0 0 0 0 0 0 143.040211 0 0 0 0 0 0 27.7573537 12.2505934 0 0 0 0 0 0 10.1932907 0 0 72.5283198 0 13.8196229 0 0 0 0 13.1681182 72.5283198 0 13.8196229 0 0 0 0 13.1681182 190.85729 0 23.6357683 0 0 0 162.372016 0 20.496546 0 0 0 86.3708783 0 20.496546 0 0 0 67.7755729 0 20.496546 0 0 0 5.68955556 0 0 0 0 0 0 0 0 0 5.68955556 0 0 0 0 0 0 0 0 0 5.68955556 0 0 0 0 0 0 0 0 0 45.4873891
0 0 0 0 166.953544 0 0 0 0 0 0 54.6310838 0 0 0 0 0 0 39.0120894 0 0 0 0 0 0 0 0 0 0 47.8257987 0 0 0 0 0 0 0 47.8257987 0 0 0 0 0 0 0 153.98314 0 0 0 0 0 0 0 0 0 0 0 148.278891 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 43.3326121 370.693919 0 264.126198 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 260.244469 0 0 903.240062 76.904991 66.090166 0 0 0 0 461.216346 0 0 178.961745 0 0 0 0 106.993819 0 0 0 0 90.6159703 0 10.5936744 0 0 279.128713 0 66.1037502 12.5392032 0 0 0 0 279.128713 0 66.1037502 12.5392032 0 0 0 0 821.653539 0 116.795815 0 0 0 451.108672 0 76.7168372 0 0 0 451.108672 0 76.7168372 0 0 0 451.108672 0 76.7168372 0 0 0 26.7140905 0 0 0 0 0 0 0 0 9.36897457 26.7140905 0 0 0 0 0 0 0 0 9.36897457 26.7140905 0 0 0 0 0 0 0 0 9.36897457 306.976687
0 0 116.180851 0 1468.07883 109.762425 93.2237254 0 0 0 0 1046.23212 0 0 509.621798 0 0 0 75.1437377 146.61394 0 0 0 0 69.5367907 0 0 0 0 564.218851 0 227.816318 0 0 0 0 0 564.218851 0 227.816318 0 0 0 0 0 1597.25342 0 344.371306 0 0 0 1303.03156 0 286.970792 0 0 0 1544.33416 0 286.970792 0 0 0 1303.03156 0 286.970792 0 0 0 71.2142908 0 0 56.9834906 0 0 0 0 0 0 71.2142908 0 0 56.9834906 0 0 0 0 0 0 71.2142908 0 0 56.9834906 0 0 0 0 0 0 923.375179
0 16.8197069 251.918809 0 2029.25616 49.3053276 32.8845791 0 0 0 7.28609151 349.323055 0 0 144.165993 0 0 0 49.6366797 48.8670906 0 0 0 0 7.81630412 0 34.9185271 0 4.28173931 205.092202 0 53.6711954 0 0 0 0 18.7873958 205.092202 0 53.6711954 0 0 0 0 18.7873958 640.578236 0 47.73427 0 0 42.3178117 489.817305 0 0 0 0 41.4865718 539.505514 0 0 0 0 0 489.817305 0 0 0 0 0 8.31262074 0 0 0 0 0 0 0 0 0 8.31262074 0 0 0 0 0 0 0 0 0 8.31262074 0 0 0 0 0 0 0 0 0 334.678561
0 299.13111 0 0 701.244685 13.9177017 7.13259974 0 0 0 5.82721494 439.334409 0 45.0250837 0 0 0 0 144.967926 27.4343148 0 0 0 0 0 0 13.3942764 0 0 492.619226 27.797929 13.8003867 0 0 0 0 9.25036025 492.619226 27.797929 13.8003867 0 0 0 0 9.25036025 1482.1181 52.252986 14.9352343 0 0 25.7767568 1361.14375 26.7344333 0 0 0 29.4520604 721.226228 26.7344333 0 0 0 0 721.226228 26.7344333 0 0 0 0 108.756668 0 17.3313295 1.32481252 5.81500047 0 0 0 0 0 108.756668 0 17.3313295 1.32481252 5.81500047 0 0 0 0 0 108.756668 0 17.3313295 1.32481252 5.81500047 0 0 0 0 0 494.435195
0 77.1199317 0 43.0973814 1531.25268 0 0 0 0 0 0 27.1683576 0 0 0 0 0 0 26.8543414 7.7908814 0 0 0 0 0 0 0 0 0 262.138755 0 0 0 0 0 29.8689384 0 262.138755 0 0 0 0 0 29.8689384 0 649.97105 0 0 0 0 0 550.943275 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 54.1433016 125.511182 0 968.523608 25.5586494 20.1207729 0 0 0 10.1994805 276.525702 0 0 80.4602497 0 0 0 79.9927662 97.3594397 0 0 0 0 46.5930899 0 23.9388946 0 3.6645094 127.432873 0 18.9276996 0 0 0 0 0 127.432873 0 18.9276996 0 0 0 0 0 403.45878 0 39.8112943 0 0 0 218.216963 0 33.7700683 0 0 0 389.602454 0 33.7700683 0 0 0 206.759006 0 33.7700683 0 0 0 28.7835073 0 0 10.7732237 0 0 0 0 0 4.20027131 28.7835073 0 0 10.7732237 0 0 0 0 0 4.20027131 28.7835073 0 0 10.7732237 0 0 0 0 0 4.20027131 139.880361
0 51.4607972 0 0 534.828949 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 16.1880831 0 32.1363797 919.750282 546.972946 420.308764 0 0 0 27.638676 2587.81338 0 0 1358.69011 0 0 0 337.317719 814.339939 0 0 0 0 756.259228 0 39.7021404 0 52.5496832 1234.55264 0 704.234597 0 0 0 0 59.625664 1234.55264 0 704.234597 0 0 0 0 59.625664 3120.39064 0 874.343123 0 0 76.105008 2534.15171 0 744.470574 0 0 143.072893 2849.51417 0 744.470574 0 0 76.105008 2534.15171 0 744.470574 0 0 76.105008 368.487184 0 0 289.900154 0 0 0 0 0 0 368.487184 0 0 289.900154 0 0 0 0 0 0 368.487184 0 0 289.900154 0 0 0 0 0 0 1878.97964
0 0 0 0 928.996058 167.698014 129.729648 0 0 0 5.06451325 940.50642 0 0 405.97262 0 0 0 0 232.698371 0 0 0 0 205.078374 0 0 0 0 404.12731 0 214.565143 0 0 0 0 0 404.12731 0 214.565143 0 0 0 0 0 1170.41678 0 205.221301 0 0 0 1129.77729 0 186.553093 0 0 0 1149.47818 0 186.553093 0 0 0 862.878221 0 186.553093 0 0 0 84.8997883 0 0 71.6450302 0 0 0 0 0 0 84.8997883 0 0 71.6450302 0 0 0 0 0 0 84.8997883 0 0 71.6450302 0 0 0 0 0 0 604.688771
0 0 0 0 1202.37989 14.7137749 13.9288573 0 0 0 0 355.191991 0 0 130.36506 0 0 0 52.3074591 25.5075964 0 0 0 0 12.4135995 0 21.9587759 0 0 491.001412 0 47.5585718 0 0 0 0 0 491.001412 0 47.5585718 0 0 0 0 0 1512.22174 0 81.3006077 0 0 0 1334.46217 0 68.2290307 0 0 0 1288.32663 0 68.2290307 0 0 0 405.66635 0 68.2290307 0 0 0 10.8787262 0 0 0 0 0 0 0 0 0 10.8787262 0 0 0 0 0 0 0 0 0 10.8787262 0 0 0 0 0 0 0 0 0 273.854629
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I|g__Dialist
er.s__Dialis
ter_invisus_
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PWY-6123: 
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phosphate 
biosynthesis 
I|g__Dialist
er.s__Dialis
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phosphate 
biosynthesis 
I|g__Eggert
hella.s__Eg
gerthella_le
nta

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Entero
coccus.s__E
nterococcus
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PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Erysip
elatoclostri
dium.s__Clo
stridium_in
nocuum

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Escher
ichia.s__Esc
herichia_col
i

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Eubact
erium.s__E
ubacterium
_hallii

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Eubact
erium.s__E
ubacterium
_hallii_CAG
_12

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Faecal
ibacterium.
s__Faecalib
acterium_pr
ausnitzii

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Fusob
acterium.s_
_Fusobacter
ium_varium

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Haem
ophilus.s__
Haemophilu
s_parainflu
enzae

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Haem
ophilus.s__
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s_sp_HMSC
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PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Holde
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la_biformis

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
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PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
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siella_pneu
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PWY-6123: 
inosine-5'-
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biosynthesis 
I|g__Klebsi
ella.s__Kleb
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pneumonia
e

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Klebsi
ella.s__Kleb
siella_variic
ola

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Klebsi
ella.s__Kleb
siella_variic
ola_CAG_63
4

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Lactob
acillus.s__L
actobacillus
_ruminis

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Lactob
acillus.s__L
actobacillus
_ruminis_C
AG_367
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biosynthesis 
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acteroides.s
__Parabact
eroides_dist
asonis
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acteroides.s
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eroides_gol
dsteinii

PWY-6123: 
inosine-5'-
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biosynthesis 
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acteroides.s
__Parabact
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PWY-6123: 
inosine-5'-
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acteroides.s
__Parabact
eroides_me
rdae

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Parasu
tterella.s__
Parasutterel
la_excreme
ntihominis

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Porphy
romonas.s_
_Porphyrom
onas_asacc
harolytica

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Proteo
bacteria_un
classified.s_
_Proteobact
eria_bacteri
um_CAG_1
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PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Rumin
ococcaceae
_unclassifie
d.s__Eubact
erium_sirae
um

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Rumin
ococcus.s__
Ruminococc
us_lactaris

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Strept
ococcus.s__
Streptococc
us_infantari
us

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Strept
ococcus.s__
Streptococc
us_lutetiens
is

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Strept
ococcus.s__
Streptococc
us_macedo
nicus

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Strept
ococcus.s__
Streptococc
us_parasan
guinis

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Strept
ococcus.s__
Streptococc
us_salivariu
s

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Strept
ococcus.s__
Streptococc
us_salivariu
s_CAG_79

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Strept
ococcus.s__
Streptococc
us_thermop
hilus

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Strept
ococcus.s__
Streptococc
us_thermop
hilus_CAG_
236

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Strept
ococcus.s__
Streptococc
us_vestibul
aris

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Turicib
acter.s__Tu
ricibacter_s
anguinis

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Veillo
nella.s__Vei
llonella_aty
pica

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Veillo
nella.s__Vei
llonella_dis
par

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Veillo
nella.s__Vei
llonella_inf
antium

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|g__Veillo
nella.s__Vei
llonella_par
vula

PWY-6123: 
inosine-5'-
phosphate 
biosynthesis 
I|unclassifi
ed

PWY-6124: 
inosine-5'-
phosphate 
biosynthesis 
II

PWY-6124: 
inosine-5'-
phosphate 
biosynthesis 
II|g__Akker
mansia.s__
Akkermansi
a_muciniphi
la

0 0 0 26.7000139 112.265765 0 0 0 0 0 24.9526043 0 0 0 0 0 0 238.100751 0 128.149071 0 0 79.6748223 23.7799793 3.34948685 19.0597216 559.582249 190.717823 0 110.516049 0 0 0 0 0 0 0 0 0 27.2733185 41.2962302 16.5918837 0 2.24826946 3.59057949 0 0 0 0 0 0 0 0 0 0 0 0 10.5817828 0 12.5883996 0 0 105.250021 0 0 0 0 0 0 0 0 0 0 0 27.5487506 0 11.2813075 18.3106436 0 0 0 0 0 0 0 0 0 1.27213949 1.79275015 6.68380363 4.24396875 0 0 0 0 0 0 415.780362 3246.92355 0
0 0 0 64.7681114 0 0 0 0 0 0 1117.06418 0 0 0 0 82.1873042 0 0 0 118.277578 0 0 0 76.3272131 161.011954 164.091172 0 0 245.076513 75.8033318 22.4483355 0 0 0 0 0 0 0 0 0 26.5467056 0 0 0 0 0 0 0 0 2.33127305 2.89866895 0 0 0 147.550338 0 0 0 0 0 0 0 230.897267 0 0 0 0 0 0 0 0 0 0 0 44.1453585 0 0 81.2706039 0 0 0 0 2.15883143 0 0 0 0 0 0 0 0 0 0 0 0 0 0 702.823361 5027.59213 0
0 0 0 203.812965 0 0 86.2658072 34.4388828 0 0 56.2468269 0 29.9556913 50.435053 0 0 0 0 0 216.967348 0 0 0 0 150.765909 118.531696 309.840277 215.781929 329.657511 71.7306894 0 0 0 0 0 0 0 81.1186288 1.76855223 18.2295483 51.0349321 0 0 0 0 0 0 0 0 0 0 95.0139804 0 0 0 0 0 0 0 111.232968 0 0 265.526925 0 0 0 17.8583188 0 0 0 0 0 0 0 47.9548399 0 0 92.4142424 0 0 0 0 16.2440224 0 0 0 3.50011707 4.10644576 4.82043289 0 0 0 0 0 0 0 0 732.11008 5150.56628 57.5994414
0 0 0 42.325717 0 0 0 0 0 0 54.9824018 0 0 0 1.97180016 1443.30288 0 0 0 156.812642 0 0 13.1713766 77.128782 95.0271008 13.7998736 98.5276714 51.0679738 963.516804 0 30.878853 11.1430507 0 0 10.0821979 0 0 0 0 0 12.4648354 16.3593854 116.467638 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 755.38057 0 0 125.488363 0 0 0 0 0 0 0 0 0 0 0 87.1483585 0 0 199.071784 0 0 0 32.6584493 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1621.43274 9589.75144 116.960241
0 0 0 246.454571 84.9793716 0 0 0 0 0 1445.59932 0 0 0 0 0 0 0 0 230.528352 0 0 0 20.1582122 52.4330068 113.8222 0 0 134.336471 227.451074 57.6400637 0 0 0 0 0 0 38.1386324 0 0 0 0 0 0 0 0 0 0 0 0 0 25.4060296 0 0 0 0 0 0 0 0 0 0 306.924012 0 0 0 0 0 0 0 0 0 0 0 22.3660961 0 0 109.686326 65.4248426 0 0 7.00489834 40.7359692 0 0 0 0 0 0 0 0 0 0 0 0 0 0 915.970547 5786.91063 202.874024
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20.884309 0 0 0 0 0 0 0 0 3.26545387 60.1100438 23.9147828 9.38108922 113.75076 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 29.9051516 423.45899 0
0 0 36.0290141 304.364806 182.471038 0 120.477698 268.190666 0 0 456.287126 0 0 0 0 0 0 334.370014 0 0 0 0 29.1663218 10.92974 83.9439708 135.038435 0 0 354.064241 165.667164 0 0 0 0 0 0 0 0 15.0503571 57.6398005 138.220663 0 0 0 0 0 0 0 0 20.3839252 16.9208828 0 0 0 0 0 0 0 0 408.247073 0 0 120.266301 0 0 0 0 0 0 0 0 0 0 0 0 0 88.5949537 0 0 0 0 533.961934 11.0930214 0 0 0 0 2.17313782 13.2399621 0 3.27049255 0 0 0 0 0 0 590.683637 5596.53354 0
0 25.2699961 0 168.475092 0 0 0 0 0 0 89.3140361 0 19.3621107 0 0 377.465621 30.6057032 252.002783 0 0 0 0 27.1918552 2.94672695 57.536749 56.9336458 5.51621611 6.26672101 24.7914702 0 18.863522 0 0 0 4.75707605 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21.8041749 0 0 0 0 0 0 0 0 0 0 0 33.1946804 0 42.7666338 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 629.128522 3054.67939 94.036566
0 0 0 34.6180976 0 0 0 0 0 0 5.00747969 0 0 0 0 0 0 77.9910718 0 0 0 0 3.3701293 5.52733561 13.571413 5.0638157 47.6530321 35.847686 81.9379333 0 0 0 0 0 0 0 0 0 0 0 5.33298578 0 0 0 0 0 0 0 0 0 0 21.8008318 0 0 0 0 0 0 0 10.8484256 0 0 67.2674297 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24.6079862 0 0 0 0 6.91757092 0 0 0 0 0 0 0 0 0 0 0 0 0 0 153.392757 1103.12197 0
0 0 0 74.2184428 0 0 0 0 0 0 52.970832 0 0 0 0 7.63202192 0 0 0 66.8657872 0 0 166.615099 5.7004845 68.5256199 65.580747 324.487588 140.391555 77.0063874 43.5441335 0 0 0 0 0 0 0 0 0 8.23913254 11.4180659 0 0 0 0 0 0 0 0 0 0 0 0 0 30.0058193 0 0 0 0 0 0 0 98.1794391 0 0 0 0 0 0 0 0 0 0 0 11.9017943 0 29.5133315 0 11.2818348 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 204.293254 2149.09138 16.5692582
0 0 0 167.27348 0 0 0 0 0 0 0 0 0 81.9602643 0 0 0 0 0 361.457719 0 0 2553.27487 0 103.586273 298.469552 1181.36954 449.034038 13.7234392 99.4782134 0 0 0 0 0 0 0 0 0 0 40.8064468 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 83.2269615 0 0 0 25.2329191 0 0 0 0 0 0 0 32.3662954 0 0 73.4683828 0 0 0 116.497595 2.95823662 0 0 0 0 0 0 0 0 0 0 0 0 0 0 312.278702 7932.57941 0
0 0 0 132.775406 15.0609607 0 89.7518525 101.377226 0 0 217.06682 0 0 46.7768571 0 13.9479565 37.0817846 136.089642 0 6.27581634 0 0 0 36.176659 52.384313 69.8648413 14.1717874 11.5476451 40.3171854 452.328103 19.9463358 0 0 0 12.1073232 0 0 0 13.4148637 0 38.7865339 0 0 0 0 0 0 0 0 0 0 0 0 0 535.114376 0 0 0 0 147.56064 0 0 198.317638 0 14.0714793 20.0267896 0 0 0 0 0 0 0 0 38.8007038 0 5.66011252 22.0584174 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 599.237262 4631.00073 0
0 0 0 1253.53632 164.875402 0 0 0 0 0 399.635117 0 0 0 0 283.105263 0 0 180.320467 98.6047811 0 0 706.520626 155.702763 234.965037 435.058747 170.211609 87.259929 36.7145273 0 0 0 0 0 0 0 0 0 0 0 20.705774 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 203.088054 0 0 39.1407977 0 0 0 0 0 0 0 0 0 0 0 132.399652 0 33.2861721 0 0 0 0 0 48.625216 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1364.56821 7341.56181 0
0 0 0 0 249.743375 0 0 0 0 0 972.311972 0 37.3680863 0 0 100.346717 162.1065 0 8.95819119 0 0 0 0 57.0290764 188.176219 386.726281 0 0 0 0 0 0 0 0 50.315871 0 0 0 2.3350891 69.2741556 14.1302415 11.9354056 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42.0429061 5.07891297 5.41884759 118.872142 0 0 0 0 0 0 0 0 0 0 0 22.3344883 0 36.9013243 0 0 0 0 0 11.7780987 0 0 0 2.7038196 14.5392954 15.9549448 0 0 0 0 0 0 0 0 2034.6644 6620.80957 202.401286
0 0 0 1063.58652 21.335102 0 0 0 0 0 0 0 0 0 0 0 0 1513.13729 32.5151806 309.677218 0 0 0 198.104927 254.706179 269.657332 1672.23319 782.188838 0 0 0 0 0 0 0 0 0 0 8.14835087 8.3993333 37.160011 37.4766778 0 0 0 0 0 0 0 0 0 0 0 0 116.245361 0 44.789874 0 0 5.46983183 0 0 342.696617 0 30.1805793 39.7294505 0 22.7561657 0 0 0 0 0 0 0 0 0 79.4279397 0 0 0 373.510142 17.8379649 0 0 0 5.62685329 4.97179439 5.43885069 3.08457199 0 0 0 0 5.69616405 0 25.0125548 540.573555 11269.7144 205.996103
0 0 0 0 0 0 121.758974 135.660024 0 0 6.69983477 0 0 0 0 0 5.87898173 336.494546 0 50.1601049 0 0 0 15.5646717 26.665614 32.9448263 35.5158119 12.8039688 555.468013 68.515742 28.1191448 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 59.5651997 0 7.61950231 11.8152159 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.6947003 30.9461666 31.6753007 19.9031266 9.9669104 36.4816041 0 0 47.1099273 0 1034.89455 3408.89338 0
0 0 109.838281 0 0 0 0 0 0 0 0 0 0 0 0 188.41295 0 0 12.1143867 0 0 0 55.2526496 75.7914273 88.20356 178.419317 148.393763 59.3620477 104.415162 71.508783 0 0 0 0 0 0 0 197.74189 29.7996166 395.645616 137.672702 0 0 0 0 0 0 0 19.2526955 37.9562446 29.1549436 0 328.524636 256.20154 0 12.6987596 0 0 0 33.78635 0 0 198.233568 0 0 0 0 0 0 0 0 0 0 0 45.7239813 39.1219707 21.4371526 0 0 0 0 0 74.2707331 0 0 0 2.03117563 4.67595857 7.31752153 0 0 0 0 0 0 0 0 1313.25753 8218.34817 1761.97789
0 0 0 72.0219558 0 0 0 0 0 0 4.43763835 0 70.4622868 0 0 0 0 154.589499 0 119.865039 0 0 688.072386 0 28.0012438 0 57.0783772 46.2254013 307.694694 17.6325741 0 0 0 0 0 0 0 0 0 10.9640852 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55.2923629 0 0 0 0 0 0 0 0 0 0 0 0 0 0 77.3829203 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 387.458705 3502.60641 0
0 0 0 0 82.1122364 73.9207263 0 0 0 0 0 0 0 229.726507 0 418.73746 0 288.053855 0 18.0730088 0 0 366.54454 55.2711113 311.502234 527.890132 1114.04686 607.469121 551.243286 283.766386 0 0 11.476499 13.0138801 0 0 0 64.6612627 0 18.356103 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1035.76771 0 0 199.754713 0 0 0 0 0 0 0 0 0 0 0 75.2762528 0 0 161.924182 0 15.0679952 0 103.4178 10.2360939 0 0 0 5.92109419 33.6192276 28.1094384 0 0 0 0 0 0 0 0 669.852967 10083.3968 0
0 116.165094 0 0 0 0 0 0 0 0 0 0 0 0 0 79.3452418 0 303.064501 0 0 0 0 1202.56638 25.0578591 199.780539 264.039747 517.794452 319.346199 95.1394385 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13.2840456 0 0 0 0 0 0 116.739349 0 0 0 0 248.911988 0 0 75.6831428 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70.4750009 0 0 0 911.246741 0 0 0 0 1.5415104 2.97365637 2.38532844 0 0 0 0 0 0 0 0 769.062185 7473.07901 36.6041397
0 0 16.4686606 588.772064 90.7536993 0 0 0 0 0 0 0 0 542.970322 0 0 0 0 0 130.316936 0 0 323.51229 88.9232252 61.5759086 1018.18112 1916.76668 635.892801 0 486.253913 0 0 0 0 0 0 0 0 2.82589256 61.7658694 38.4384706 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28.2400212 0 0 57.1254912 0 0 0 0 0 0 0 0 0 0 0 102.965638 0 0 0 0 0 0 205.486341 0 0 0 0 0 0 3.38824411 6.29136014 3.05614482 0 0 0 0 0 0 795.943423 9446.09507 0
0 0 0 14.2639186 0 0 0 0 0 0 0 299.580014 0 0 0 0 0 100.351032 2.51510498 9.31054987 0 56.002032 167.067659 15.0449005 94.2544857 123.110509 275.115156 114.96552 19.8889135 26.7414576 0 0 0 0 0 0 0 11.1105986 0 0 18.155668 0 0 0 0 0 0 0 0 7.27534785 3.59539216 0 0 0 0 0 0 0 0 0 0 0 103.258546 0 0 0 0 0 0 0 0 0 0 0 17.2291528 0 0 18.5311413 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 302.337446 2825.81921 102.749993
0 0 0 11.4008347 0 0 46.2548444 34.6212842 18.1372933 11.1949386 0 0 0 0 0 0 0 0 0 7.44279672 0 0 111.971316 0 0 0 25.7577961 6.22578904 0 0 0 0 0 0 0 0 0 0 0 15.5453618 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43.3386025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47.9503792 624.254783 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.9355154 3.87871825 0 0 6.46271138 5.26001383 0 0 12.9825361 0 6.76980599 7.36847234 9.61966709 0 0.92172978 0 0 0 0 0 1.80718226 0 0 0 0 0 0 0 0 0 113.908598 119.435396 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44.3380137 582.602054 0
0 0 0 23.1948205 14.0787307 0 0 0 0 0 19.6508016 0 50.7508818 0 0 372.355491 0 0 0 0 0 0 0 129.137589 15.0944881 10.0409298 49.1518916 18.5727669 0 0 3.87676016 0 0 0 26.5944077 0 0 0 5.59137021 33.7867494 57.7656115 0 0 0 0 0 0 0 0 2.49965687 2.69379338 0 0 0 0 0 0 0 0 192.987152 0 0 62.6815958 0 0 0 125.230482 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27.2101537 51.2265921 50.4006123 39.8499733 0 0 0 6.67511524 2.05845234 0 0 0 0 0 0 3093.02244 7554.95848 409.901594
0 0 0 129.890532 0 0 0 0 0 0 0 0 0 0 0 378.921791 376.760362 30.5505069 73.4251633 26.3920051 0 0 2030.32846 284.336928 301.946272 237.437714 1183.23402 394.314163 741.113626 28.9334153 0 0 0 0 0 0 0 0 0 8.87367152 47.3324212 0 0 0 0 0 0 0 0 4.93900406 4.03070014 0 0 0 0 0 0 0 0 1581.82432 0 0 894.268756 64.0068119 11.1244814 31.049626 0 0 0 0 0 0 0 0 121.174357 0 12.6989768 0 0 0 0 72.3298264 0 0 0 0 21.7467034 48.1740551 33.2370877 0 0 0 0 0 8.61936573 16.8587579 0 1079.096 11545.9955 24.989926
0 0 0 707.380049 0 0 0 0 0 0 0 0 45.9697382 0 575.108838 4.16902043 0 0 0 49.0531436 0 0 0 0 58.8158829 86.6637768 398.58581 185.464461 0 165.137617 0 0 0 0 0 0 0 0 0 0 12.4799504 0 0 0 0 37.8158681 0 0 0 0 0 34.1842787 358.157121 331.606433 0 0 0 0 0 393.827793 0 0 20.4425433 0 0 0 0 0 0 0 0 0 0 0 108.508598 0 0 226.164538 0 0 0 34.5976672 5.86595867 0 0 0 0 0 0 0 0 0 0 0 0 0 0 659.466805 6228.51475 0
0 0 0 99.199183 0 0 0 0 0 0 33.1556764 0 0 0 0 281.827081 0 0 0 44.3797766 0 0 0 13.3709053 0 35.4089854 30.4402972 26.7735709 27.6320452 0 0 0 0 0 0 0 0 23.9759631 11.3185591 10.2487365 29.6518597 0 0 0 0 0 0 0 0 3.17814323 4.76613754 26.2528331 208.657123 213.070306 0 0 0 0 0 158.655715 0 0 23.4158409 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.10977068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 406.233581 3204.95874 402.024552
0 0 19.2012974 199.730889 0 0 0 0 0 0 64.4682235 0 0 72.54163 0 228.809835 1109.95246 0 0 78.3453456 0 0 335.791654 0 37.6675262 347.602359 168.779483 66.2903919 405.972425 495.949031 0 0 0 0 0 0 0 0 8.4730515 98.6039806 56.9566293 41.9604739 0 0 0 0 0 0 0 0 0 13.7640976 0 0 0 0 0 0 0 0 0 0 255.606549 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 158.318379 22.82255 29.8182192 0 0 0 0 0 0 0 0 0 0 0 0 0 1033.78952 8948.43954 793.135431
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68.3885668 16.5285159 0 47.2199629 32.0182177 0 0 0 29.2452615 103.440005 0 0 0 0 0 24.5331919 0 0 0 0 0 0 243.090139 0 134.146583 0 0 0 74.9490618 23.3269568 2.96016652 21.2597634 563.219282 235.743849 0 104.962562 0 0 0 0 0 0 0 26.3088092 37.0050982 17.5140239 0 1.60423801 1.96219528 4.03827326 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.0778318 0 0 144.130078 0 0 0 0 0 0 0 0 0 0 0 0 28.4721817 0 11.3063654 17.1292495 0 0 0 0 0 0 0 0 0 0.92204747 1.57439914 6.23671894 4.12897701 0 0 0
101.411126 0 211.2803 127.861891 85.4021714 0 0 0 63.6727616 0 0 0 0 0 0 1161.06934 0 0 0 0 83.419327 0 0 0 109.699712 0 0 0 0 77.1585385 162.399362 162.648092 0 0 255.623437 91.3317595 19.2073979 0 0 0 0 0 0 0 26.4446858 0 0 0 0 0 0 0 0 0 2.09034344 2.64807237 0 0 0 139.0563 0 0 0 0 0 0 0 241.395459 0 0 0 0 0 0 0 0 0 0 0 0 43.7305258 0 0 77.4013737 0 0 0 0 1.92490431 0 0 0 0 0 0 0 0 0 0 0
333.902661 0 0 107.552676 67.2527132 0 0 0 198.204731 0 0 83.0253469 31.3066405 0 0 55.2779325 0 28.238836 49.997593 0 0 0 0 0 197.153219 0 0 0 0 0 152.766467 115.501669 324.399175 212.730612 336.354641 68.4997965 0 0 0 0 0 65.2166334 1.50947374 25.6382394 51.2632241 0 0 0 0 0 0 0 0 0 0 3.38828819 95.5344508 0 0 0 0 0 0 0 61.3538043 0 0 274.606272 0 0 0 15.6996972 0 0 0 0 0 0 0 0 46.0727064 0 0 89.0005443 0 0 0 19.4223412 14.7069376 0 0 0 0 0 0 0 0 0 0 0
122.692844 0 0 180.244416 125.842066 0 0 0 39.5355417 0 0 0 0 0 0 54.7744514 0 0 0 1.64992975 1399.06026 0 0 0 155.546711 0 0 0 18.1683466 76.2526093 131.193329 11.8690929 111.010624 47.8537113 953.265133 0 26.7489668 11.0784331 7.02893344 0 0 0 0 0 10.6372404 16.9702069 103.971552 0 0 0 0 0 0 0 1.20942002 1.21570433 10.2997665 0 0 0 0 0 0 0 452.315078 0 0 124.93445 0 0 0 0 0 0 0 0 0 0 0 0 84.435113 0 0 195.576079 0 0 0 36.8081453 0 0 0 0 0 0 0 0 0 0 0 0
333.218521 0 0 217.460427 152.247314 0 0 0 243.16467 77.4555264 0 0 0 0 0 1448.41594 0 0 0 0 0 0 0 0 221.783612 0 0 0 0 18.407613 47.9900373 114.056176 0 0 147.092374 225.208381 58.5747696 0 0 0 0 35.5161296 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23.4880717 0 0 0 0 0 0 0 0 0 0 348.831767 0 0 0 0 0 0 0 0 0 0 0 0 20.8968317 0 0 108.623583 60.1463726 0 0 6.35659995 41.7198537 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19.3446057 0 0 0 0 0 0 0 0 0 2.74632372 70.0025251 39.5352548 9.62512685 108.464417 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.9316566 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 36.1458836 295.354717 167.51687 0 109.838893 297.978648 0 0 482.754206 0 0 0 0 0 0 342.619249 0 0 0 0 0 29.4993499 9.42793556 83.7587421 156.277011 0 0 360.743204 168.183427 0 0 0 0 0 0 12.9821097 57.0593275 126.526564 0 0 0 0 0 0 0 0 0 18.6517659 15.9645452 0 0 0 0 0 0 0 0 216.323595 0 0 136.366747 0 0 0 0 0 0 0 0 0 0 0 0 0 0 92.512348 0 0 0 0 542.374548 9.92150152 0 0 0 0 1.83269531 11.9720038 0 2.41843038 0 0 0

30.3426551 0 0 8.18436316 6.7759866 0 23.8013401 0 159.370223 0 0 0 0 0 0 83.2367817 0 22.4263776 0 0 339.010056 32.118209 261.006934 0 0 0 0 0 25.5386536 2.57122939 54.4472335 55.1835376 9.99685543 6.43344277 22.8769286 0 17.5083878 0 6.48600836 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19.0593016 0 0 0 0 0 0 0 0 0 0 126.56057 139.019113 32.7762985 0 40.2410306 3.66634381 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 9.11278056 6.7178988 0 0 0 33.5821976 0 0 0 0 0 0 7.34780275 0 0 0 0 0 0 80.0174455 0 0 0 0 0 3.21368336 4.8394881 15.9439992 4.78679694 49.6196164 36.0558376 81.8516355 0 0 0 0 0 0 0 0 0 4.48688095 0 0 0 0 0 0 0 0 0 0 0 21.1883262 0 0 0 0 0 0 0 9.22796616 0 0 81.088121 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23.8939216 0 0 0 0 6.1333131 0 0 0 0 0 0 0 0 0 0 0

47.2736084 0 0 80.7273894 36.6201596 0 0 0 70.4633779 0 0 0 0 0 0 50.4239163 0 0 0 0 8.23165032 0 0 0 64.8972838 0 0 0 158.691754 5.2650459 64.5525561 64.5073742 307.261956 228.069232 86.8821717 38.9245414 0 0 0 0 0 0 0 7.65666746 9.7645514 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33.133915 0 0 0 0 0 0 0 91.9595581 0 0 0 0 0 0 0 0 0 0 0 0 10.7669252 0 27.6442647 0 13.1397058 0 0 0 9.79504752 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 169.147255 0 0 0 0 0 0 0 0 0 81.7269667 0 0 0 0 0 321.221457 0 0 0 2503.65808 0 93.0371392 308.171187 1229.29179 453.880142 56.7343374 120.114498 0 0 0 0 0 0 0 0 55.1012955 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 135.129963 0 0 0 24.9460884 0 0 0 0 0 0 0 0 42.3415193 0 0 70.9935473 0 0 0 109.919804 2.5979144 0 0 0 0 0 0 0 0 0 0 0

48.0019514 0 0 116.185548 86.0374254 0 0 0 129.266241 13.6154466 0 85.1827376 94.8361939 0 0 224.037558 0 0 51.78574 0 14.6688576 39.3066292 135.043655 0 6.12400559 0 0 0 0 38.0872285 49.1105517 71.7337373 13.2903959 11.4115625 38.3828906 431.844029 18.4397007 0 10.740286 0 0 0 11.481057 0 33.2896252 0 0 0 0 0 0 0 0 0 3.36485069 2.45022745 0 0 0 529.302581 0 0 0 0 102.235 0 0 197.269408 0 13.1309668 18.2893272 0 0 0 0 0 0 0 0 0 48.2791085 0 4.86377514 20.8614381 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
62.1735945 0 0 0 0 0 0 0 1231.69011 149.842553 0 0 0 0 0 380.627919 0 0 0 0 287.500651 0 0 181.618987 108.493839 0 0 0 678.064469 157.598984 221.511118 467.861748 170.154729 81.5335413 53.4929463 0 0 0 0 0 0 0 1.33981774 0 17.6914969 0 0 0 0 0 0 0 0 0 1.17227929 1.57967697 0 0 0 0 0 0 0 0 162.544314 0 0 53.7662365 0 0 0 0 0 0 0 0 0 0 0 0 135.072795 0 31.3652843 0 0 14.6112139 0 0 57.9142667 0 0 0 0 0 0 0 0 0 0 0
443.760253 0 0 0 0 0 0 0 0 228.27243 0 0 0 0 0 968.260131 0 35.685372 0 0 152.655649 158.073019 0 10.9703672 0 0 0 0 0 68.9580883 169.731386 380.670018 0 0 6.40833662 0 0 0 50.0540936 0 0 0 1.95657159 64.7977032 11.9463924 11.2835504 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36.7680772 4.48096805 4.9639652 116.195867 0 0 0 0 0 0 0 0 0 0 0 0 22.4919255 0 42.3632131 0 0 0 0 0 11.9479151 0 0 0 2.1423984 13.6514298 13.8072939 0 0 0 0 0
742.824496 0 0 437.692004 285.794392 0 0 0 1052.18064 20.8857722 0 0 0 0 0 0 0 0 0 0 0 0 1498.47316 32.0233522 295.50511 0 0 0 0 183.495488 251.648327 267.753317 1866.51604 709.379903 0 0 0 0 0 0 0 0 7.7959501 7.57831049 36.8948438 36.1811005 0 0 0 0 0 0 0 0 0 3.27953743 0 0 0 124.326166 0 0 36.650003 0 4.96551744 0 0 341.558006 0 32.5716964 37.7109174 0 3.9113786 0 0 0 0 0 0 0 0 0 0 86.3279863 0 0 0 369.421662 15.9508332 0 0 0 0 3.98856136 5.16900376 2.75579464 0 0 0 5.22997197

0 0 0 0 0 0 0 0 0 0 0 113.637655 126.683523 0 0 5.91140347 0 0 0 0 0 5.0970804 335.349407 0 47.401759 0 0 0 0 16.1748568 23.8833988 31.2004535 41.7430006 11.6077276 535.073694 64.5596891 0 0 0 0 0 0 0 0 24.4561328 0 0 0 0 0 0 0 0 0 2.33365161 2.14016853 0 0 0 0 0 0 0 0 0 0 0 57.7836244 0 7.08664455 11.9812924 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.3370131 27.9435762 25.9388909 15.6222294 30.6906871 6.06146255 13.8364089
92.9004024 0 0 0 0 0 0 129.303691 0 0 0 0 0 0 0 0 0 0 0 4.51860198 177.685183 0 0 12.3428899 0 0 0 0 62.4492095 77.7668186 82.3527034 189.649637 151.262602 60.830604 119.963712 70.7755736 0 0 0 0 0 190.770793 25.3018411 376.98544 126.430584 0 0 0 0 0 0 0 0 16.2803013 37.1588163 34.6590102 0 335.921197 239.077157 0 0 11.9335418 0 0 33.6217933 0 0 227.377004 0 0 0 0 0 0 0 0 0 0 0 0 44.6796337 41.7193037 19.1946048 0 0 0 0 0 75.0318615 0 0 0 1.79184075 5.65037343 6.50744454 0 0 0 0 0
36.0457389 0 0 190.806499 133.467014 0 0 0 67.3391995 0 0 0 0 0 0 5.75815359 0 69.7399028 0 0 0 0 160.438738 0 117.064593 0 0 0 653.90454 0 30.4422112 0 61.1697824 43.6128703 301.841822 18.7175288 0 0 0 0 0 0 0 10.0612523 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 56.3441204 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 75.1174941 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
154.161342 0 0 278.368477 170.619531 0 0 0 0 69.6429526 71.3061581 0 0 0 0 0 0 0 234.226466 0 574.44036 0 285.797672 0 15.1730504 0 0 0 349.479084 49.5016394 294.057767 563.06496 1157.91295 576.022174 579.702572 273.05879 0 0 0 0 0 60.4790463 0 17.0097773 0 0 0 0 0 0 0 0 0 0 2.66869573 0 0 0 0 0 0 0 0 0 770.514109 0 0 233.379739 0 0 0 0 0 0 0 0 0 0 0 0 74.8337452 0 0 149.236001 0 13.3918821 0 100.480057 9.35939174 0 0 0 0 22.6018726 25.7190607 0 0 0 0 0
44.6576739 0 57.0750511 408.694471 262.457615 0 123.679293 0 0 0 0 0 0 0 0 0 0 0 0 0 71.7732878 0 303.241299 11.4884777 0 0 0 0 1180.48572 23.83707 187.118267 266.380439 475.674723 438.696608 97.4198151 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13.8339101 0 0 0 0 0 0 112.983347 0 0 0 0 222.705036 0 0 76.1787884 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 65.9550228 0 0 0 900.660769 0 0 0 0 0 2.59964638 0 0 0 0 0 0

0 0 0 332.651483 210.123754 0 0 15.9421224 577.24454 81.7798325 0 0 0 0 0 0 0 0 544.892571 0 0 0 0 0 130.981254 0 0 0 311.287945 92.4478808 51.9047181 1124.75713 1933.19524 715.170484 0 468.921678 0 0 0 0 0 0 2.37234873 60.6061958 37.3853348 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26.5046736 0 0 58.7517044 0 0 0 0 0 0 0 0 0 0 0 0 99.6423559 0 0 0 0 0 0 212.709685 0 0 0 0 0 0 3.14647653 6.29708181 2.1338054 0 0 0
0 0 0 95.0163155 72.4255059 0 0 0 13.562123 0 0 0 0 0 0 0 285.108148 0 0 0 0 0 107.277044 2.16129613 8.06165812 0 0 55.0416324 159.0955 13.1847423 92.8956592 124.114513 267.669182 135.219533 18.0132277 29.7373722 0 0 0 0 0 0 0 7.7209842 16.2028642 0 0 0 0 0 0 0 0 0 6.50848927 3.07290802 0 0 0 0 0 0 0 0 0 0 0 103.913559 0 0 0 0 0 0 0 0 0 0 0 0 15.4144083 0 0 26.3857683 0 0 0 0 2.60742489 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 10.586318 0 0 43.3368281 30.5861581 17.6145913 10.5820364 0 0 0 0 0 0 0 0 0 6.45454167 0 0 0 108.379017 0 0 0 23.8844651 15.093493 0 0 0 0 0 0 0 0 0 14.4428364 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41.0323238 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11.7213046 3.66729488 1.80222134 0.82382504 5.5182764 11.1325628 0 0 11.5494389 0 8.57006379 0 0.78926598 0 0 0 0 0 1.62017535 0 0 0 0 0 0 0 0 0 0 155.729765 111.878498 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 23.8801875 11.8416326 0 0 0 0 0 17.823398 0 50.9052461 0 0 361.427389 0 0 0 4.33805771 0 0 0 0 131.779566 17.4466367 9.40159702 48.6182301 27.6876162 0 0 3.51800728 0 26.5075936 0 0 0 4.79545757 30.3854623 73.3235919 0 0 0 0 0 0 0 0 0 2.45539836 2.33292419 0 0 0 0 0 0 0 0 166.860569 0 0 59.8148628 0 0 0 117.350472 0 0 0 0 0 0 910.776737 670.85697 0 0 0 0 0 0 0 0 25.2764659 39.3117734 23.172104 15.5889435 0 0 0 6.20790158 1.99615841 0 0 0
0 0 102.614885 21.3970482 23.372907 0 0 0 130.65946 0 0 0 0 0 0 0 0 0 0 0 366.177213 378.433119 46.2929224 71.20907 27.1124497 0 0 0 2005.93003 281.521725 376.122409 241.272969 1163.96276 521.6786 720.950847 28.8679704 0 0 0 0 0 0 0 8.94202357 41.9103748 0 0 0 0 0 0 0 0 0 4.57113679 4.549412 0 0 0 0 0 0 0 0 1391.0486 0 0 980.711746 58.6160037 10.283092 32.6802998 0 0 0 0 0 0 0 0 0 141.14232 0 11.8658542 0 0 0 0 71.2358685 0 0 0 0 19.8076709 37.6772626 34.1068117 0 0 0 1.88559769 12.1647703

44.5682388 24.0009814 0 76.3791557 52.1140588 0 0 0 699.166395 0 0 0 0 0 0 0 0 48.4511758 0 510.035229 4.00741533 0 0 0 52.2917067 0 0 0 0 0 55.2726714 93.8790168 398.491989 195.212108 0 157.716843 0 0 0 0 0 0 0 0 10.6174087 0 0 0 0 0 35.8997929 0 0 0 0 1.42712892 32.782631 390.821889 312.897779 0 0 0 0 0 319.912743 0 0 19.1810241 0 0 0 0 0 0 0 0 0 0 0 0 104.753637 0 0 223.793429 0 0 0 33.7233793 13.5344143 0 0 0 0 0 0 0 0 0 0 0
0 19.4120193 0 129.174082 65.6646529 0 0 0 92.7240176 0 0 0 0 0 0 35.1904364 0 0 0 0 267.480262 0 0 0 58.0082997 0 0 0 0 14.9620326 0 34.7168829 29.0335207 25.421231 28.9097268 0 0 0 0 0 0 23.4412754 11.657198 9.71629436 46.784747 0 0 0 0 0 0 0 0 0 2.8363488 4.39413259 24.987902 268.570778 204.090161 0 0 0 0 0 151.865902 0 0 34.1423133 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.67223202 0 0 0 0 0 0 0 0 0 0 0

582.702662 0 0 473.379631 312.581008 0 0 22.2320289 193.598045 0 0 0 0 0 0 63.9840433 0 0 72.8584967 0 214.396292 1108.73561 0 0 78.8110878 0 0 0 338.007177 0 31.9576368 378.266678 161.449041 70.0701202 382.718153 489.929977 0 0 0 0 0 0 7.20257854 92.1701519 54.5440187 41.6018891 0 0 0 0 0 0 0 0 2.61164708 1.48280922 13.2079252 0 0 0 0 0 0 0 0 0 0 255.583817 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14.6876758 0 0 0 0 169.325244 20.84076 25.5439422 0 0 0 0 6.23187687 0 0 0 0 0
127.699999 0 0 353.150497 183.808575 0 0 36.6691641 990.3252 0 0 0 0 0 0 0 0 54.7259266 62.767572 0 0 0 660.138027 0 120.438405 73.5493808 0 0 589.660876 0 31.7162992 484.262233 483.685547 198.566844 33.3695166 102.925213 75.6613929 0 0 0 0 0 17.0601327 42.763038 73.531717 0 0 0 0 0 0 0 0 0 5.41511908 5.16762697 77.9678591 50.4963032 84.9910151 0 0 0 0 0 20.4397767 0 0 241.036515 0 0 0 0 0 0 0 0 0 0 0 0 41.8148295 0 0 32.6671622 0 0 0 0 154.840578 0 0 0 15.827356 18.9433417 24.2591749 6.93789825 2.91345492 0 15.2225238 0
44.5063578 0 0 18.2925346 13.4776778 0 0 18.6746456 0 0 0 0 0 0 0 0 0 4.48803806 22.0791216 0 3.92102345 0 0 0 14.7886462 0 8.40634735 0 7.81379854 0 9.69030016 4.74417654 31.8215399 11.8109715 93.1565645 0 86.6200659 26.9658844 26.1738218 0 0 0 12.4356921 29.6756544 25.7413552 0 0 0 0 0 0 0 0 0 2.11018994 0 0 0 0 0 0 0 0 0 0 0 0 119.055693 0 0 0 64.6848962 0 0 0 0 0 42.1976641 0 0 0 0 2.73031068 9.37802596 0 0 0 0 2.60618999 30.378975 0 0 0 4.05169771 0 9.28401115 5.78566133 0 0 0
39.9016194 0 0 27.7953851 23.6722888 0 0 0 5.37654093 50.0157247 4.24162675 0 0 0 0 21.4215052 0 0 6.81935862 0 101.299769 0 11.602216 0 20.8998063 0 0 0 0 9.85038592 86.6345801 68.4614552 62.3120401 41.1401516 22.393987 50.7444664 12.1989864 0 48.8525708 0 0 0 16.86697 16.0015133 16.8347807 0 0 0 0 0 0 0 0 0 6.54847995 6.1014175 21.6367594 10.3726153 18.578575 0 0 0 0 0 0 0 0 426.226015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21.2732755 0 0 0 0 4.48149972 2.66174317 5.41173539 0 0 0 0 0

0 0 0 0 0 0 0 20.4804426 132.869753 0 0 0 0 0 0 0 0 2.3878466 0 0 0 0 116.933507 0 6.89351968 0 0 0 0 0 0 0 57.5175633 11.2312152 17.9453145 17.6331943 22.8735352 33.656937 75.3221294 0 0 0 0 0 86.7434652 0 0 0 0 0 0 0 0 0 4.80626308 0 52.1504623 0 0 0 0 0 0 0 8.66117588 0 0 159.938888 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 65.4561067 31.3825144 0 0 0 14.1336238 14.3444637 13.6509862 3.73027653 5.65859575 0 0 0
0 0 0 49.8182217 38.5789821 0 0 0 201.677989 129.703628 0 0 0 0 0 237.286447 0 10.0511033 57.8774315 0 665.100627 0 0 0 279.273348 0 0 0 0 0 110.120049 0 482.171016 209.962323 95.8935625 38.9952794 18.1041955 0 0 0 0 0 11.5285926 24.354073 27.995602 0 0 0 0 0 0 0 0 0 0 0 0 0 0 178.817892 0 0 0 0 991.786894 0 0 306.236121 0 0 0 0 0 0 0 0 0 0 0 0 30.0078572 0 0 56.4168204 0 0 0 0 4.20795933 0 0 0 0 0 0 0 0 0 0 0

19.1376904 0 0 58.5858609 44.8812437 0 0 37.5626565 54.7926926 0 0 0 0 0 0 0 0 17.3865132 0 0 0 0 0 0 7.54972017 0 0 0 3.7536787 0 45.8862059 114.251382 89.7588143 36.9225076 30.1404662 58.6293588 43.0348981 0 47.8976142 0 0 0 14.24368 10.6236851 60.4718083 0 0 0 0 0 0 0 0 0 5.58958863 7.51387774 27.6567444 0 0 0 0 0 0 0 0 0 0 124.018077 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14.3927347 0 0 0 13.9706883 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 45.4718629 22.2463088 0 0 0 1220.80288 0 0 0 0 0 0 0 0 48.9989581 39.8834755 0 0 0 96.483754 0 87.4022944 0 0 0 57.5532298 1.75763061 9.17938392 10.1151226 655.662856 452.976221 0 324.219181 0 0 0 0 0 0 0 0 13.1893073 11.9420641 0 0 0 0 0 0 0 0 16.397336 14.7941069 35.8303559 0 0 411.527979 0 0 2.7530414 0 329.429677 0 0 599.73218 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55.6815571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

260.016131 0 0 185.862359 99.4624747 0 0 0 0 0 0 0 0 0 0 0 0 0 141.85911 0 248.500823 0 495.309901 0 134.464078 0 0 0 200.469522 307.896503 401.551475 69.5192488 618.476997 249.899802 152.829498 76.1289567 0 0 0 0 0 10.3262211 1.42130091 4.18991184 27.9075394 14.6260548 0 0 0 0 0 0 0 0 0 1.32816236 0 0 0 0 19.2490171 0 0 0 111.114931 0 0 85.3407357 0 0 0 0 0 0 0 0 0 0 0 0 12.8096122 0 0 0 0 92.1907148 0 25.9114065 0 0 0 0 0 0 0 0 0 0 0 0
70.4738198 0 0 68.0824344 40.6140955 0 0 0 150.364244 76.3612707 0 75.8970989 222.097351 0 0 0 0 128.957546 0 0 26.8084521 31.9155167 83.9982222 21.6038652 115.758193 0 0 1112.14324 422.191472 19.2592105 42.3646688 206.843856 761.154349 341.021055 628.585833 80.6214218 0 0 0 0 0 106.373412 0 0 0 0 0 0 0 0 0 0 0 0 6.54840996 9.37273245 0 0 0 70.9482304 0 0 0 0 0 0 0 136.682047 0 0 0 0 0 0 0 0 0 0 0 0 104.506648 5.57395687 60.0257138 0 0 0 0 199.325223 0 0 0 0 0 0 0 0 0 0 0 0
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dehydroquin
ate|g__Hol
demanella.s
__Holdema
nella_bifor
mis

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Hun
gatella.s__
Hungatella_
hathewayi

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Kle
bsiella.s__K
lebsiella_ox
ytoca

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Kle
bsiella.s__K
lebsiella_pn
eumoniae

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Kle
bsiella.s__K
lebsiella_qu
asipneumon
iae

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Kle
bsiella.s__K
lebsiella_va
riicola

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Kle
bsiella.s__K
lebsiella_va
riicola_CAG
_634

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Lac
hnoclostridi
um.s__Clost
ridium_bolt
eae

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Lac
hnospira.s_
_Lachnospir
a_pectinosc
hiza

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Lac
hnospiracea
e_unclassifi
ed.s__Euba
cterium_rec
tale

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Lact
obacillus.s_
_Lactobacill
us_ruminis_
CAG_367

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Law
sonibacter.s
__Lawsonib
acter_asacc
harolyticus

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Met
hanobreviba
cter.s__Met
hanobreviba
cter_smithii

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Met
hanobreviba
cter.s__Met
hanobreviba
cter_smithii
_CAG_186

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Mo
noglobus.s_
_Monoglob
us_pectinily
ticus

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Par
abacteroide
s.s__Paraba
cteroides_di
stasonis

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Par
abacteroide
s.s__Paraba
cteroides_g
oldsteinii

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Par
abacteroide
s.s__Paraba
cteroides_jo
hnsonii

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Par
abacteroide
s.s__Paraba
cteroides_
merdae

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Par
asutterella.
s__Parasutt
erella_excre
mentihomin
is

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Pha
scolarctoba
cterium.s__
Phascolarct
obacterium
_faecium

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Pha
scolarctoba
cterium.s__
Phascolarct
obacterium
_sp_CAG_2
66

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Pha
scolarctoba
cterium.s__
Phascolarct
obacterium
_succinatut
ens

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Pre
votella.s__P
revotella_b
uccalis

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Pre
votella.s__P
revotella_co
pri

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Pre
votella.s__P
revotella_sp
_885

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Pre
votella.s__P
revotella_sp
_AM42_24

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Prot
eobacteria_
unclassified
.s__Proteob
acteria_bac
terium_CAG
_139

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Ros
eburia.s__R
oseburia_fa
ecis

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Ros
eburia.s__R
oseburia_ho
minis

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Ros
eburia.s__R
oseburia_in
testinalis

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Ros
eburia.s__R
oseburia_in
testinalis_C
AG_13

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Ros
eburia.s__R
oseburia_in
ulinivorans

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Ros
eburia.s__R
oseburia_in
ulinivorans_
CAG_15

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Ru
minococcac
eae_unclass
ified.s__Clo
stridium_le
ptum

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Ru
minococcac
eae_unclass
ified.s__Eub
acterium_si
raeum

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Ru
minococcus.
s__Ruminoc
occus_brom
ii

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Ru
minococcus.
s__Ruminoc
occus_callid
us

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Ru
minococcus.
s__Ruminoc
occus_lacta
ris

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Stre
ptococcus.s
__Streptoco
ccus_infant
arius

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Stre
ptococcus.s
__Streptoco
ccus_lutetie
nsis

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Stre
ptococcus.s
__Streptoco
ccus_maced
onicus

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Stre
ptococcus.s
__Streptoco
ccus_salivar
ius

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Stre
ptococcus.s
__Streptoco
ccus_salivar
ius_CAG_79

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Stre
ptococcus.s
__Streptoco
ccus_therm
ophilus

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Stre
ptococcus.s
__Streptoco
ccus_therm
ophilus_CA
G_236

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Turi
cibacter.s__
Turicibacter
_sanguinis

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|g__Tyz
zerella.s__T
yzzerella_n
exilis

PWY-6163: 
chorismate 
biosynthesis 
from 3-
dehydroquin
ate|unclass
ified

PWY-6165: 
chorismate 
biosynthesis 
II (archaea)

PWY-6167: 
flavin 
biosynthesis 
II (archaea)

PWY-6167: 
flavin 
biosynthesis 
II 
(archaea)|g
__Methano
brevibacter.
s__Methan
obrevibacte
r_smithii

PWY-6167: 
flavin 
biosynthesis 
II 
(archaea)|g
__Methano
brevibacter.
s__Methan
obrevibacte
r_smithii_C
AG_186

PWY-6168: 
flavin 
biosynthesis 
III (fungi)

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Agathobacu
lum.s__Aga
thobaculum
_butyricipro
ducens

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Anaerostipe
s.s__Anaero
stipes_hadr
us

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Bacteroides
.s__Bactero
ides_cellulo
silyticus

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Bacteroides
.s__Bactero
ides_dorei

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Bacteroides
.s__Bactero
ides_fragilis

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Bacteroides
.s__Bactero
ides_fragilis
_CAG_47

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Bacteroides
.s__Bactero
ides_nordii

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Bacteroides
.s__Bactero
ides_salyers
iae

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Bacteroides
.s__Bactero
ides_vulgat
us

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Bacteroides
.s__Bactero
ides_vulgat
us_CAG_6

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Bacteroides
.s__Bactero
ides_xylanis
olvens

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Blautia.s__
Blautia_obe
um

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Blautia.s__
Blautia_we
xlerae

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Blautia.s__
Ruminococc
us_torques

PWY-6168: 
flavin 
biosynthesis 
III 
(fungi)|g__
Butyrivibrio.
s__Butyrivib
rio_crossotu
s

0 131.946651 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14.0910877 0 0 0 62.5007739 0 0 12.3146302 152.107848 0 19.1815435 0 0 0 0 0 0 0 0 0 0 0 0 24.3781026 0 0 0 0 0 22.8541372 0 17.4652596 14.7142823 0 457.364878 0 0 0 0 0 0 0 0 0 36.1864918 24.3817262 0 0 0 0 0 0 0 0 0 0 0 0 5.41202642 4.58608208 0 0 692.127885 0 0 0 0 2856.7727 0 0 0 0 0 0 0 0 341.979751 361.108678 0 0 4.72312601 74.2953028 0
0 8.06297196 43.2863936 91.6797664 0 0 46.0733093 0 0 0 0 0 0 96.6991902 0 0 0 0 57.722572 0 0 0 0 0 0 0 0 17.2638368 0 0 0 0 0 0 0 0 0 0 0 0 15.0636322 0 0 0 0 0 59.5004876 0 0 79.8286325 0 0 0 0 0 0 0 0 0 23.3500961 46.9046898 0 0 57.0361363 57.4662092 0 0 49.3935295 0 0 0 0 0 0 0 0 0 0 0 2073.73461 0 0 0 0 4578.29612 0 0 0 1117.58776 40.5486457 48.7392957 0 0 0 0 165.251058 0 0 17.6013426 11.6863268
0 53.5420056 0 0 0 0 0 0 0 0 0 96.7248787 0 0 0 0 0 81.8544299 0 0 0 0 0 0 0 0 0 10.6365057 0 0 0 0 0 0 0 0 0 0 0 0 14.2186463 0 14.636581 0 0 0 59.1435038 0 0 81.7972824 0 0 0 25.7688867 0 0 0 0 0 158.773209 0 0 0 0 0 0 24.7012943 104.216994 0 0 0 0 0 0 0 0 0 0 0 1131.44595 0 0 0 0 4152.45733 0 0 0 36.149728 0 0 0 0 240.975974 234.103306 161.985588 6.02231154 0 23.9517648 0
0 57.2952045 113.07179 38.8366839 55.7727653 0 0 0 0 0 0 0 0 0 0 0 0 599.77669 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 110.881239 0 0 0 0 0 80.5907826 0 0 172.601736 0 0 0 17.8891925 0 168.88081 0 89.6672439 0 51.1186018 0 0 0 93.1475467 74.7582187 0 30.3251121 0 0 0 0 0 0 0 0 0 0 0 0 2448.77823 0 0 0 0 7641.37231 0 0 643.005465 49.2774285 169.547668 940.416855 0 0 67.0829702 81.7659128 128.545661 13.891094 0 106.41751 60.857671
0 0 0 0 0 0 0 0 0 0 0 33.554695 0 0 38.2380269 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28.7943424 0 0 0 0 0 0 0 0 90.7826861 49.7022995 86.4477054 0 0 0 0 0 0 0 56.075869 0 0 0 7.62644337 20.7644084 0 11.5979925 90.2236259 0 31.5731537 0 0 0 0 0 0 0 0 0 953.049231 0 0 0 0 4215.61885 0 0 0 1238.96186 0 0 0 0 0 0 57.8201701 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 185.205474 0 0 0 0 324.258912 0 0 0 0 10.4521785 15.7715763 0 0 20.7069531 18.3741613 53.0592392 0 0 0 0
0 322.136131 0 0 0 0 0 0 0 0 32.3761614 0 0 0 31.6047476 0 0 356.748903 0 0 0 0 0 0 0 0 0 54.5420397 0 0 0 0 0 0 0 0 0 0 0 0 304.430613 0 0 0 0 0 0 0 110.898615 0 0 137.249258 0 0 0 0 0 0 0 0 0 0 0 29.5297445 27.7974931 0 580.033071 0 37.4976644 0 0 0 0 0 0 0 0 0 0 1849.33776 0 0 0 0 4370.08981 0 36.6601788 0 442.882024 0 0 0 0 0 0 276.923462 51.5447149 25.6830062 412.607129 0
0 32.7130644 19.0863791 7.60444501 0 0 236.125259 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 138.229575 148.013252 0 28.565374 0 37.5752381 5.71815297 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16.0744704 0 0 0 0 0 0 0 0 0 0 0 427.473955 145.234174 704.044567 49.8926222 120.098222 2267.22758 0 0 0 120.755161 246.734211 312.320623 0 0 1.84389486 1.84944582 17.635537 0 0 17.9263795 6.34471375
0 58.3980538 0 0 0 0 0 0 0 0 0 18.9516706 0 0 0 0 0 19.4937588 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 63.964008 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55.8707149 0 0 0 28.0891918 23.22725 0 0 16.1776465 0 0 0 0 0 0 0 0 0 0 0 316.028701 27.3549786 0 0 0 1684.299 0 0 0 0 0 0 0 0 49.5399031 48.892745 0 0 0 45.7920448 0
0 64.15168 0 0 0 0 154.170153 0 0 0 0 0 0 24.8192747 0 0 0 0 0 0 0 0 0 35.011094 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 56.8889924 0 0 0 0 0 22.4232869 0 0 0 13.4804259 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 299.225702 0 0 0 0 1719.26765 0 0 0 25.0130519 8.2994098 15.8763613 0 0 288.665065 285.15699 46.9986395 0 0 30.7487455 0
0 110.343724 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26.0114037 0 0 0 0 22.2879602 0 0 0 0 0 0 0 0 0 0 27.1584779 0 0 0 44.2997489 0 0 59.9950428 0 0 0 0 0 0 0 0 0 49.8305029 0 0 0 19.4922 29.32699 25.2273939 135.465515 380.36081 0 0 0 0 0 0 0 0 0 0 0 846.110994 0 0 0 0 4682.38011 0 0 0 0 0 0 0 0 682.789234 923.122305 0 4.97149058 0 56.3443971 0
0 108.618062 0 0 0 0 0 0 0 0 0 0 0 465.891489 13.535177 0 0 126.502714 0 0 0 115.340289 0 0 0 0 0 0 0 0 32.1871849 0 0 0 0 0 0 0 0 0 115.190567 0 0 0 0 0 52.8664256 0 0 0 0 0 0 0 0 1007.27422 0 0 0 0 9.77912045 0 0 223.358525 167.203448 0 0 166.468684 0 0 0 0 0 0 0 0 0 0 0 1542.17036 0 0 0 0 4155.56514 0 0 28.8924383 216.295733 6.40957278 5.86935476 0 0 2.55912762 0 21.3512592 0 0 93.6413418 0
0 145.030767 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 367.313526 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 116.219266 0 0 0 0 0 0 0 25.5870499 0 0 0 0 0 0 0 0 0 0 0 0 65.4028861 0 38.273985 0 0 0 0 0 0 0 0 0 607.873009 0 0 0 0 4242.84602 0 0 270.202497 464.833343 47.9374839 195.932575 200.188177 0 136.345658 130.469581 0 0 0 37.7565152 0
0 177.751506 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99.09818 0 0 0 0 0 0 0 0 0 19.2379346 0 0 0 0 0 0 0 0 0 0 0 0 71.0877345 0 0 0 0 0 36.9183586 0 30.1046972 0 0 114.867213 0 0 0 0 0 0 0 13.7523667 0 0 0 9.01977304 0 0 0 257.4292 90.9525522 0 0 0 0 0 8.31569316 0 0 0 52.0325428 1749.02289 0 0 0 0 3619.6318 0 0 135.489201 855.101268 0 80.1641156 19.9863589 0 0 0 0 52.7933427 18.5716767 50.0148141 0
0 41.4440212 0 0 0 0 0 0 0 0 0 0 0 114.843133 0 55.0020751 0 0 15.1328511 0 0 0 0 197.037864 0 0 0 0 0 12.6615822 63.5355036 0 0 7.99470193 0 0 0 0 0 0 33.6159252 0 0 0 0 0 0 0 0 85.4371117 0 13.7488011 0 0 0 0 0 0 0 0 76.2931041 0 0 311.925881 250.513444 0 475.994687 0 0 0 0 0 0 0 0 0 0 0 0 1571.04654 0 0 0 0 7267.75783 0 0 7.19727277 0 0 0 27.5195186 0 1079.64643 1336.88334 0 0 0 32.6266143 0
0 38.4210012 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16.204619 15.6391482 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 77.1742492 67.2931887 0 0 0 0 0 0 0 0 3.50608633 11.675954 5.42443502 8.4412789 30.6066254 0 1741.7059 0 0 0 0 1854.8547 0 0 0 0 0 0 0 0 25.5476084 24.3103045 0 0 0 0 0
0 355.490332 0 0 0 0 0 0 0 19.76777 42.7946125 0 0 0 0 0 0 105.366775 0 12.1193748 8.8291611 218.530066 0 0 0 213.784536 0 167.416328 0 0 0 0 0 0 0 0 0 0 0 0 186.719602 0 0 0 0 0 43.8414219 35.6323571 32.2167295 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28.2751095 31.3271232 0 0 3974.68029 0 112.281323 0 0 0 0 0 0 0 0 0 1749.42602 0 0 0 0 5940.85732 0 88.4455273 0 0 112.943541 138.534675 0 0 117.78823 127.365921 69.0906551 246.858196 136.529832 91.6639487 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 78.3361111 0 0 0 0 0 0 0 0 0 0 0 0 0 18.3005136 16.1424449 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2216.53135 0 0 0 0 2532.61149 0 0 0 0 0 0 0 0 64.8032985 59.8840481 231.348357 0 8.80968967 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.1221644 0 0 924.295958 5.15036273 0 0 0 0 438.143524 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 114.078724 0 0 0 0 46.7381214 99.4906225 0 0 163.594456 0 0 0 0 20.3365233 0 0 0 0 0 16.5955401 0 0 18.1211992 21.7650938 0 124.338138 0 0 0 0 0 0 3.94221133 25.7234343 0 0 0 0 1671.04577 0 0 0 0 8009.23811 0 0 243.858909 0 97.7656496 251.672109 0 0 675.974346 972.574878 355.173008 0 0 0 0
0 0 0 0 0 0 0 0 19.0060163 0 0 0 0 106.823787 0 0 0 208.468909 0 0 0 117.490838 0 61.8993862 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60.54917 0 97.5390631 0 0 0 0 0 0 0 48.7870913 862.606914 0 0 0 0 0 932.938764 92.2452515 0 0 0 0 0 0 0 0 0 0 0 1036.04841 0 0 0 0 5420.81368 0 0 0 0 53.6475585 70.120524 0 0 421.143923 579.379608 60.7852634 13.3974431 0 0 0
0 63.8518901 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 91.8691754 0 0 0 0 0 0 0 0 45.3161098 0 0 0 0 0 0 0 0 0 0 0 0 0 47.9121265 0 0 0 0 122.424583 116.954113 0 0 0 0 0 0 0 0 0 0 0 0 0 37.497728 0 0 0 0 0 263.555453 29.023847 0 0 0 0 0 0 0 0 0 0 0 1183.82343 0 0 0 0 6757.42932 0 0 0 0 0 0 0 0 1231.03372 1373.6096 0 15.8081552 24.5699532 23.2459257 0
0 39.449848 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.61184442 0 0 0 0 474.796115 0 0 9.21347823 0 0 0 0 0 0 0 0 0 0 0 0 0 37.9774871 0 0 0 0 0 12.1228905 0 0 0 0 220.741545 0 0 0 0 0 0 0 0 0 0 0 19.5879434 27.9155648 0 0 220.435343 0 0 0 0 0 0 0 0 0 0 0 969.433751 0 0 0 0 2235.67489 0 0 0 0 0 0 0 0 186.022576 205.795792 10.2752449 0 0 29.1954208 0
0 17.8927795 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 58.77048 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.31066041 6.5083875 0 0 0 0 102.541727 0 0 0 0 0 0 0 0 0 0 0 63.3245713 0 0 0 0 585.012767 0 0 0 0 0 0 0 0 12.2201416 11.3692186 0 0 0 51.0408936 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 151.435431 0 0 0 0 485.856095 0 0 0 0 0 0 0 0 12.9989164 11.0261416 0 0 0 0 0
0 70.094783 0 0 0 0 0 0 0 0 0 0 0 0 24.9458393 0 0 152.957565 0 0 0 584.718509 0 429.807579 0 0 0 0 0 0 0 120.245638 0 0 0 0 0 0 0 0 8.05115305 0 0 911.034564 697.480163 0 0 0 0 0 0 0 0 0 0 178.980761 0 0 0 33.1991431 0 0 0 0 0 0 0 36.2119291 35.7666007 22.2186952 36.358474 34.5514558 26.7143131 0 0 0 0 0 0 3221.48986 1132.05059 2876.30252 915.329697 640.360996 5659.39198 0 0 217.089214 13.8405621 140.037051 151.393561 0 0 39.8523756 42.1672503 0 19.2532942 15.0194636 24.7082138 0
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degradation 
I (Leloir 
pathway)|g
__Anaerosti
pes.s__Ana
erostipes_h
adrus

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Bifidobac
terium.s__B
ifidobacteri
um_angulat
um

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Bifidobac
terium.s__B
ifidobacteri
um_longum

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Blautia.s
__Blautia_o
beum

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Blautia.s
__Blautia_
wexlerae

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Blautia.s
__Ruminoc
occus_torqu
es

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Catenibac
terium.s__C
atenibacteri
um_mitsuo
kai

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Citrobact
er.s__Citrob
acter_portu
calensis

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Coprococ
cus.s__Copr
ococcus_co
mes

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Coprococ
cus.s__Copr
ococcus_co
mes_CAG_1
9

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Coprococ
cus.s__Copr
ococcus_eut
actus

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Dorea.s_
_Dorea_lon
gicatena_C
AG_42

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Eisenberg
iella.s__Eis
enbergiella
_massiliens
is

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Eisenberg
iella.s__Eis
enbergiella
_tayi

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Enteroba
cter.s__Ent
erobacter_c
loacae_com
plex

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Escherich
ia.s__Esche
richia_coli

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Eubacteri
um.s__Euba
cterium_eli
gens

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Faecaliba
cterium.s__
Faecalibact
erium_prau
snitzii

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Flavonifr
actor.s__Fla
vonifractor_
plautii

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Haemoph
ilus.s__Hae
mophilus_p
arainfluenz
ae

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Haemoph
ilus.s__Hae
mophilus_s
p_HMSC71H
05

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Hungatell
a.s__Hunga
tella_hathe
wayi

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Klebsiella
.s__Klebsiel
la_pneumo
niae

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Klebsiella
.s__Klebsiel
la_quasipne
umoniae

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Klebsiella
.s__Klebsiel
la_variicola

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Klebsiella
.s__Klebsiel
la_variicola
_CAG_634

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Lachnoclo
stridium.s_
_Clostridiu
m_bolteae

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Lachnospi
raceae_uncl
assified.s__
Eubacteriu
m_rectale

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Lactobaci
llus.s__Lact
obacillus_ru
minis

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Lactobaci
llus.s__Lact
obacillus_ru
minis_CAG_
367

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Mitsuokel
la.s__Mitsu
okella_mult
acida

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Roseburi
a.s__Roseb
uria_homini
s

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Roseburi
a.s__Roseb
uria_intesti
nalis

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Roseburi
a.s__Roseb
uria_intesti
nalis_CAG_
13

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Roseburi
a.s__Roseb
uria_inuliniv
orans

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Roseburi
a.s__Roseb
uria_inuliniv
orans_CAG_
15

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Ruminoc
occaceae_u
nclassified.s
__Clostridiu
m_leptum

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Ruminoc
occaceae_u
nclassified.s
__Eubacteri
um_siraeu
m

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Streptoco
ccus.s__Str
eptococcus_
infantarius

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Streptoco
ccus.s__Str
eptococcus_
lutetiensis

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Streptoco
ccus.s__Str
eptococcus_
macedonicu
s

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Streptoco
ccus.s__Str
eptococcus_
salivarius

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Streptoco
ccus.s__Str
eptococcus_
thermophilu
s

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Streptoco
ccus.s__Str
eptococcus_
thermophilu
s_CAG_236

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|g
__Tyzzerell
a.s__Tyzzer
ella_nexilis

PWY-6317: 
galactose 
degradation 
I (Leloir 
pathway)|u
nclassified

PWY-6318: 
L-
phenylalani
ne 
degradation 
IV 
(mammalia
n, via side 
chain)

PWY-6318: 
L-
phenylalani
ne 
degradation 
IV 
(mammalia
n, via side 
chain)|g__K
lebsiella.s_
_Klebsiella_
pneumonia
e

PWY-6318: 
L-
phenylalani
ne 
degradation 
IV 
(mammalia
n, via side 
chain)|g__K
lebsiella.s_
_Klebsiella_
quasipneum
oniae

PWY-6318: 
L-
phenylalani
ne 
degradation 
IV 
(mammalia
n, via side 
chain)|g__K
lebsiella.s_
_Klebsiella_
variicola

PWY-6318: 
L-
phenylalani
ne 
degradation 
IV 
(mammalia
n, via side 
chain)|uncl
assified

PWY-6349: 
CDP-
archaeol 
biosynthesis

PWY-6349: 
CDP-
archaeol 
biosynthesis
|g__Metha
nobrevibact
er.s__Meth
anobrevibac
ter_smithii

PWY-6349: 
CDP-
archaeol 
biosynthesis
|g__Metha
nobrevibact
er.s__Meth
anobrevibac
ter_smithii_
CAG_186

PWY-6353: 
purine 
nucleotides 
degradation 
II (aerobic)

PWY-6353: 
purine 
nucleotides 
degradation 
II 
(aerobic)|g
__Anaerosti
pes.s__Ana
erostipes_h
adrus

PWY-6353: 
purine 
nucleotides 
degradation 
II 
(aerobic)|g
__Blautia.s
__Ruminoc
occus_torqu
es

PWY-6353: 
purine 
nucleotides 
degradation 
II 
(aerobic)|g
__Escherich
ia.s__Esche
richia_coli

PWY-6353: 
purine 
nucleotides 
degradation 
II 
(aerobic)|g
__Flavonifr
actor.s__Fla
vonifractor_
plautii

PWY-6353: 
purine 
nucleotides 
degradation 
II 
(aerobic)|g
__Klebsiella
.s__Klebsiel
la_pneumo
niae

PWY-6353: 
purine 
nucleotides 
degradation 
II 
(aerobic)|g
__Roseburi
a.s__Roseb
uria_intesti
nalis

PWY-6353: 
purine 
nucleotides 
degradation 
II 
(aerobic)|g
__Roseburi
a.s__Roseb
uria_intesti
nalis_CAG_
13

PWY-6353: 
purine 
nucleotides 
degradation 
II 
(aerobic)|u
nclassified

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Aga
thobaculum
.s__Agatho
baculum_bu
tyriciproduc
ens

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Alis
tipes.s__Ali
stipes_fineg
oldii

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Alis
tipes.s__Ali
stipes_indis
tinctus

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Alis
tipes.s__Ali
stipes_onde
rdonkii

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Alis
tipes.s__Ali
stipes_putr
edinis

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Alis
tipes.s__Ali
stipes_putr
edinis_CAG
_67

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Alis
tipes.s__Ali
stipes_sp_A
n66

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Alis
tipes.s__Ali
stipes_timo
nensis

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Ana
erostipes.s_
_Anaerostip
es_hadrus

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_caccae

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_cellulosilyt
icus

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_clarus

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_coprocola

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_coprocola_
CAG_162

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_coprophilu
s

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_coprophilu
s_CAG_333

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_dorei

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_eggerthii

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_faecis

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_finegoldii

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_fragilis

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_fragilis_CA
G_47

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_intestinalis

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_massiliens
is

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_nordii

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_ovatus

PWY-6385: 
peptidoglyc
an 
biosynthesis 
III 
(mycobacte
ria)|g__Bac
teroides.s__
Bacteroides
_plebeius
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naerostipes
_hadrus

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
accae

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_cl
arus

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
oprocola

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
oprocola_C
AG_162

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
oprophilus

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_c
oprophilus_
CAG_333

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_d
orei

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_e
ggerthii

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_f
aecis

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_fi
negoldii

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_fr
agilis

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_fr
agilis_CAG_
47

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_in
testinalis

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_
massiliensis

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_n
ordii

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_o
vatus

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_pl
ebeius

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_pl
ebeius_CAG
_211

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_s
alyersiae

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_s
p_CAG_462

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_st
ercoris

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_t
hetaiotaomi
cron

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_u
niformis

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_u
niformis_CA
G_3

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus_CA
G_6

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bacter
oides.s__Ba
cteroides_x
ylanisolvens

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Barnes
iella.s__Bar
nesiella_int
estinihomin
is

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_adol
escentis

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_angu
latum

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_bifid
um

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_bifid
um_CAG_2
34

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_cate
nulatum

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_denti
um

PWY-6387: 
UDP-N-
acetylmura
moyl-
pentapeptid
e 
biosynthesis 
I (meso-
diaminopim
elate 
containing)
|g__Bifidob
acterium.s_
_Bifidobact
erium_long
um

0 0 0 5.25903684 0 0 0 0 32.8352954 0 10.5662904 16.3304005 134.503973 162.718894 0 0 380.699725 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 39.4383173 0 0 0 0 0 0 0 0 0 0 0 6.28530782 0 0 0 0 0 1398.20673 4935.6201 0 0 84.2102744 12.2450839 0 34.0618514 18.597129 0 0 15.1409531 20.9835012 165.046004 0 0 0 0 0 12.5776425 0 0 0 0 0 0 193.372908 0 89.9123503 0 0 0 0 48.9873379 13.1327905 0 15.592063 339.099096 323.889447 0 101.385695 0 0 0 0 0 0 25.1956135
0 0 0 0 0 13.4282717 0 0 53.0047217 0 0 75.0785639 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22.1806229 44.5920593 50.0797305 0 0 0 77.0601931 40.4278531 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3213.80388 7667.2761 0 0 91.3949829 0 117.381904 110.202504 43.1565413 0 0 0 56.7578128 0 0 0 0 0 0 1003.44332 0 0 0 75.9063765 35.8933382 0 0 0 130.867575 0 0 0 0 0 65.1231961 139.697612 125.854079 0 0 148.995309 79.4439537 21.5354958 0 0 0 0 0 0
0 0 0 14.5060439 0 0 0 0 44.8641637 0 0 82.8604312 0 0 450.281857 0 0 0 0 0 0 0 0 0 0 0 0 0 151.766779 0 0 0 0 0 444.81154 96.1222647 0 0 0 0 0 0 0 0 6.77047707 0 0 0 0 0 0 0 1434.09457 7430.26507 0 68.7228484 272.255818 0 0 79.4016602 44.7514719 0 0 0 205.52272 0 0 70.0556018 62.1216162 0 0 36.9567204 0 23.1254728 49.1083782 5.79498024 0 0 0 0 178.844548 0 0 0 0 0 0 170.602967 99.7827947 291.417213 289.414291 275.515405 88.7762603 0 0 0 0 0 0 37.3175227
0 0 0 66.4952568 0 0 0 0 88.1171201 0 0 162.428715 0 0 0 0 0 17.4111495 0 0 0 325.566286 456.612688 0 90.8372113 0 0 0 40.5927641 0 67.1993507 0 0 25.4578647 22.0787513 0 0 0 63.4633637 0 0 0 0 0 0 0 0 0 0 0 0 0 3243.42848 11229.467 0 89.8312065 58.9698831 0 0 152.636753 79.4728908 0 0 0 29.2451849 868.68528 0 0 0 0 0 38.8749992 0 0 0 824.931331 810.791952 0 0 0 118.150283 0 0 0 0 14.0908267 55.0182384 45.8431763 110.774483 73.3573679 62.1540078 187.474346 0 41.7843494 11.1248597 0 0 0 0 0
0 0 0 18.2646285 0 0 0 50.2364857 19.8055845 0 0 102.458433 0 0 0 61.9188601 75.1534459 0 0 0 0 0 0 0 0 0 0 0 48.3880282 0 12.5116835 0 0 0 0 82.5365864 0 34.9626777 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1139.87378 6321.31131 0 147.226127 363.440769 0 0 206.072315 122.658704 0 0 0 209.681441 116.633549 0 0 0 0 0 1329.38137 0 0 0 0 0 0 0 0 237.486429 0 0 0 0 0 19.2438375 99.1246067 120.50983 0 0 114.287726 202.574281 56.9428325 0 0 0 0 0 110.072746
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 212.435859 533.843556 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18.8724623 18.0521587 0 0 0 0 0 0 0 0 0 0 8.46772933 47.2001339 17.9184691 15.8511534 70.4205504 0 0 0 0 0 0 0 0
0 0 0 104.030816 0 0 0 0 0 0 75.6228581 0 0 0 0 0 149.683561 0 0 0 0 0 0 0 0 0 0 0 0 0 17.5963355 0 0 518.27633 88.9053285 0 20.8233736 0 0 0 0 0 0 0 8.53815735 0 1.97616876 0 0 0 0 0 2573.51634 8108.54827 0 0 0 0 0 0 0 0 0 58.4064443 266.003575 262.805317 0 182.78089 234.711611 0 0 444.054114 0 0 0 0 0 0 336.937552 0 0 0 0 0 0 25.1419054 0 132.234319 106.727105 0 0 360.13928 161.442802 0 0 0 0 0 0 0
0 0 0 5.68862642 0 0 0 0 29.2104964 0 28.1867886 3.0430002 7.61224356 9.83365516 0 0 0 0 0 0 0 25.5365392 33.4221664 0 0 11.6097551 46.4516818 0 0 0 0 0 0 0 0 19.9793688 0 0 0 12.3885454 0 0 0 0 0 0 0 0 0 0 0 0 2451.65375 4843.8922 0 98.4438068 22.8070284 0 0 5.82533947 0 0 14.0779878 0 135.387453 0 0 0 0 0 0 104.719677 0 11.0029334 0 278.00078 285.664002 40.1910911 211.872247 0 0 0 0 0 0 0 2.74536938 50.3209535 46.301703 2.90271178 2.80974139 13.0056235 0 16.502617 0 0 0 0 0 0
0 0 0 30.6279777 0 0 0 0 0 0 0 21.0493286 0 0 0 0 0 0 0 0 0 1185.04489 1752.97732 0 0 0 0 0 44.392644 0 26.8685229 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 265.77614 4153.07743 0 0 0 0 0 5.26392653 1.96681356 0 0 0 30.1021255 0 0 0 0 0 0 3.38065352 0 0 0 0 0 0 72.6515565 0 0 26.189409 0 0 0 0 0 10.8840114 11.8592801 44.2002442 35.7147903 0 0 0 0 0 0 0 0 0
0 0 0 40.3762812 0 0 0 0 31.9033416 0 18.2017354 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19.6476261 10.6288886 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 354.386504 2710.6069 0 0 70.2620667 0 0 55.3386356 29.4325392 0 0 0 79.5572776 0 0 0 0 0 0 31.816372 0 0 0 14.9375562 5.55471607 0 0 0 70.7299243 66.3203024 67.6734276 0 0 184.735213 0 63.3729085 58.4164177 275.899486 250.73532 75.1936421 31.6445732 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 33.7993425 0 0 65.3639346 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36.6418733 0 25.4300355 0 27.0943556 138.642401 405.112945 356.37772 0 0 0 32.1546202 0 0 0 0 0 0 0 0 0 0 0 0 941.827951 8188.95258 0 0 0 0 0 0 0 0 0 0 175.591923 0 0 0 0 0 0 0 0 0 60.857947 0 0 0 0 0 10.3870276 0 0 0 0 2447.75691 0 177.328565 268.320287 826.75434 738.299448 90.6828769 113.478954 0 0 0 0 0 0 0



0 0 0 101.33291 0 0 0 0 47.2452971 0 9.1977656 20.9935563 0 0 22.8271922 0 0 0 0 0 0 1507.06389 1214.38223 0 0 0 0 0 0 0 178.528615 0 0 0 0 161.221224 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2437.86306 10770.0283 0 0 23.5878626 0 0 74.3918147 76.6155519 0 0 0 99.5686877 28.3540306 0 81.0605589 76.9847845 0 0 208.711054 0 0 50.2265474 12.6283714 7.27971021 46.2128692 138.39485 0 0 0 0 0 0 0 34.8882382 58.381907 63.8486505 10.6638454 9.30763887 29.6901421 425.605785 20.0857654 0 0 0 0 0 0
0 0 0 0 0 0 0 0 131.57082 0 21.987639 0 0 0 0 0 0 0 0 0 19.9411209 0 0 0 0 0 0 0 0 0 0 0 0 0 128.69909 59.3425737 0 46.8809439 0 207.008577 0 0 0 0 0 0 0 0 0 0 0 0 1529.38455 7816.46216 0 0 41.243078 0 0 0 0 0 0 0 1215.46834 329.163122 0 0 0 0 0 438.009726 0 0 0 130.232199 202.293072 0 0 180.937632 103.509294 0 0 0 0 673.405139 124.084711 486.557203 332.193954 147.260875 151.090714 21.1720462 0 0 0 0 0 0 0 0
0 0 0 15.2686117 0 0 0 0 0 0 26.4019324 0 0 0 0 0 122.508426 0 0 0 0 0 0 0 0 0 0 0 0 0 10.4871381 0 0 0 244.923049 277.938704 91.6349814 0 0 127.826803 0 0 0 0 12.2746025 11.3788618 0 0 59.4917345 0 0 0 2575.1877 7920.72839 0 180.353686 640.890419 0 0 0 0 0 0 20.7076843 0 321.623605 0 0 0 0 0 878.338287 0 25.9567248 0 58.5306225 61.7743849 145.391499 0 16.7755989 0 0 0 0 0 0 57.1276874 380.085498 338.143135 0 0 0 0 0 0 0 0 55.1835048 0 15.6237863
0 0 0 24.7758418 0 0 0 0 0 0 0 60.3162026 0 0 0 0 15.2655621 0 0 0 0 0 0 0 0 0 0 0 0 79.7982733 239.135177 0 0 399.943827 0 0 0 30.3333661 0 37.1089524 0 0 0 0 0 0 0 0 0 11.5357869 0 7.8073595 2588.80016 12756.3422 0 180.581181 408.632189 0 0 423.283225 278.102525 0 0 0 1004.53799 44.4557109 0 0 0 0 0 0 0 0 0 0 0 0 1494.30952 20.9696544 207.215326 0 0 0 0 0 165.612539 157.530246 202.787211 1417.19921 1366.70013 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 848.654517 1100.58563 0 0 0 0 0 0 0 52.1854676 0 0 0 0 31.2823874 0 0 0 0 0 0 0 0 36.4807112 24.0773137 18.6645739 10.9355795 0 0 41.0259219 0 3941.81852 8416.85503 0 0 0 0 0 0 0 0 0 0 0 0 0 180.244802 128.710962 0 0 7.55052891 0 0 0 0 0 0 304.366824 0 45.505283 0 0 0 0 0 0 32.2926945 29.4957394 27.8643352 24.2752544 72.5086377 48.8864945 0 0 0 0 0 0 0
0 0 0 121.189964 0 0 0 277.656325 29.1077098 36.2969418 25.4430264 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22.6591633 0 0 0 117.127705 3707.74741 0 84.3541176 0 167.231726 0 0 0 0 0 0 0 0 0 0 0 0 1984.67434 12701.356 0 1782.12408 59.7176969 0 0 0 0 0 0 141.317183 0 0 0 0 0 0 0 0 0 0 0 142.762943 124.072051 0 0 11.9148244 0 0 0 0 0 30.7168252 56.6741726 165.596689 143.98949 124.785634 88.5896154 96.9325196 63.958776 0 0 0 0 0 0 96.2251806
0 0 0 0 0 0 0 0 0 0 0 66.1474693 0 0 22.598678 0 0 0 0 0 0 701.631752 528.121893 0 0 0 0 0 0 0 14.9052598 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2581.43919 7106.68817 0 0 41.5707557 0 0 151.212144 75.93463 0 0 0 68.4505952 0 0 0 0 0 0 0 0 60.3206122 0 0 0 0 163.298695 0 157.321236 176.46027 207.6842 0 0 682.784747 0 27.7881679 29.9359439 61.4692464 38.5499399 231.347891 16.8669624 0 0 0 0 0 0 0
0 0 0 116.931029 0 0 85.5957348 54.5067405 90.006158 0 0 140.796937 0 0 0 0 0 0 0 12.5099496 13.7676497 0 0 0 0 0 0 0 0 0 0 0 0 120.904595 0 0 0 0 0 63.9440406 0 0 0 0 29.4191684 25.1032359 0 0 0 0 0 0 3166.16179 12921.4403 0 0 118.429445 0 0 203.198797 87.0888545 0 0 0 0 272.312178 65.0379439 0 0 0 0 0 0 0 196.567299 342.183611 273.950678 0 290.324586 0 201.008862 0 0 0 0 336.807129 36.6602814 508.89464 425.646815 798.67026 1004.20585 456.408628 294.999623 0 0 15.6757803 12.330574 0 0 47.6774933
0 0 0 0 0 0 0 20.4341375 0 0 0 56.660299 0 0 120.542628 0 88.3151315 0 0 0 0 0 0 0 0 0 0 0 31.9338187 795.996374 0 0 0 915.635979 0 103.190866 0 0 0 42.2081044 0 0 0 0 0 0 0 0 0 0 0 0 2257.51236 9772.50431 0 26.1525913 124.87288 0 36.4939567 361.998767 238.743462 0 82.4043009 0 0 0 0 0 0 0 0 0 0 0 0 80.4076128 54.4107781 0 251.607874 0 0 0 0 0 0 1251.97363 31.2069965 283.21729 186.975949 451.226882 491.533856 63.8681031 0 0 0 0 0 0 0 20.7813776
0 0 0 9.03378402 0 0 234.572837 0 102.238594 0 0 0 0 0 34.0839752 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38.6084468 0 0 0 236.246454 0 37.911213 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1344.28118 10092.0863 0 0 0 0 0 260.243763 136.258638 0 0 0 521.708513 152.305927 0 0 0 0 0 0 0 0 524.184129 0 0 0 0 0 120.073147 0 0 0 0 322.8889 79.842936 1069.50291 822.122856 1489.31846 1074.96808 0 415.53653 0 0 0 0 0 0 9.71916372
0 0 0 28.0905198 0 0 0 0 0 0 0 20.9203488 0 0 64.4549726 0 183.183222 0 0 0 0 0 0 0 0 0 0 0 0 0 14.8016785 0 0 0 166.770394 195.868257 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1492.68806 4440.65027 0 79.2641707 0 0 0 103.513606 46.8769712 0 0 0 0 0 0 0 0 0 0 0 295.703965 0 0 0 0 0 97.2671887 0 17.6607565 0 0 0 47.1939151 143.40908 0 108.706858 142.518285 249.256706 169.437482 18.5865653 18.8269047 0 0 0 0 0 0 5.90671377
0 0 0 33.5906654 0 0 0 0 0 0 0 0 0 0 39.870512 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 59.8045821 94.7690189 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 79.0519786 1010.22358 0 0 0 0 0 0 0 0 0 0 10.6629883 0 0 61.5034047 39.7615559 20.5095383 20.1231703 0 0 0 0 0 0 0 0 0 0 0 0 0 0 113.231753 0 0 0 11.0395205 12.8207235 0 0 0 0 0 0 0 0 29.5239973
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 37.5519599 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 247.145145 738.88876 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16.9332386 0 0 0 0 0 21.3503559
0 0 0 10.6686775 0 0 0 0 0 0 0 23.5260212 0 0 0 0 0 0 0 0 0 190.981953 182.498587 0 0 0 0 0 28.8018524 0 8.44979423 0 0 0 0 29.6273732 31.6416029 23.4797686 0 110.526524 42.3258494 47.6235004 29.8569081 0 0 0 0 0 0 0 0 0 4404.12846 8901.10662 0 297.068587 0 0 0 0 0 0 0 0 17.1222653 243.706202 0 0 0 0 0 20.5700916 0 36.472 0 181.410063 180.246623 0 0 0 0 0 0 0 0 0 137.031544 12.4048098 16.2522542 38.9137297 40.0540803 0 0 0 0 0 0 29.0974452 0 16.0718681
0 0 0 0 0 0 0 0 127.319918 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26.6541897 0 0 108.156182 0 0 76.6573 0 0 0 0 0 0 30.3959319 28.1205758 6.56379408 0 0 0 0 0 0 1763.21411 12818.5252 0 18.3636251 0 0 0 19.8582318 12.6355686 0 0 0 93.9026031 0 0 0 0 0 0 0 0 0 0 421.028574 212.989193 358.580874 43.9587761 71.6820523 10.79649 0 0 0 0 1986.90352 225.262792 286.013026 265.305488 870.589593 692.783539 557.618521 0 0 0 0 0 0 0 0
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oxidoreduct
ase)|g__En
terobacter.s
__Enteroba
cter_cloaca
e_complex

PWY-6969: 
TCA cycle V 
(2-
oxoglutarat
e:ferredoxin 
oxidoreduct
ase)|g__Es
cherichia.s_
_Escherichi
a_coli

PWY-6969: 
TCA cycle V 
(2-
oxoglutarat
e:ferredoxin 
oxidoreduct
ase)|g__Kle
bsiella.s__K
lebsiella_pn
eumoniae

PWY-6969: 
TCA cycle V 
(2-
oxoglutarat
e:ferredoxin 
oxidoreduct
ase)|unclas
sified

PWY-6992: 
1,5-
anhydrofruc
tose 
degradation

PWY-6992: 
1,5-
anhydrofruc
tose 
degradation
|unclassifie
d

PWY-7003: 
glycerol 
degradation 
to butanol

PWY-7003: 
glycerol 
degradation 
to 
butanol|g_
_Klebsiella.
s__Klebsiell
a_pneumon
iae

PWY-7003: 
glycerol 
degradation 
to 
butanol|unc
lassified

PWY-7013: 
L-1,2-
propanediol 
degradation

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Citroba
cter.s__Citr
obacter_eur
opaeus

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Citroba
cter.s__Citr
obacter_you
ngae

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Clostri
dium.s__Clo
stridium_pe
rfringens

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Eubact
erium.s__E
ubacterium
_hallii

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Eubact
erium.s__E
ubacterium
_hallii_CAG
_12

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Flavoni
fractor.s__F
lavonifracto
r_plautii

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Hungat
ella.s__Hun
gatella_hat
hewayi

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Intesti
nimonas.s_
_Intestinim
onas_butyri
ciproducens

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Klebsie
lla.s__Klebs
iella_aerog
enes

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Klebsie
lla.s__Klebs
iella_michig
anensis

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la

PWY-7013: 
L-1,2-
propanediol 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

PWY-7013: 
L-1,2-
propanediol 
degradation
|unclassifie
d

PWY-7031: 
protein N-
glycosylatio
n (bacterial)

PWY-7039: 
phosphatida
te 
metabolism
, as a 
signaling 
molecule

PWY-7039: 
phosphatida
te 
metabolism
, as a 
signaling 
molecule|g
__Escherich
ia.s__Esche
richia_coli

PWY-7046: 
4-
coumarate 
degradation 
(anaerobic)

PWY-7046: 
4-
coumarate 
degradation 
(anaerobic)
|g__Escheri
chia.s__Esc
herichia_col
i

PWY-7046: 
4-
coumarate 
degradation 
(anaerobic)
|unclassifie
d

PWY-7094: 
fatty acid 
salvage

PWY-7094: 
fatty acid 
salvage|g_
_Citrobacter
.s__Citrobac
ter_portucal
ensis

PWY-7094: 
fatty acid 
salvage|g_
_Citrobacter
.s__Citrobac
ter_younga
e

PWY-7094: 
fatty acid 
salvage|g_
_Enterobact
er.s__Enter
obacter_clo
acae_compl
ex

PWY-7094: 
fatty acid 
salvage|g_
_Escherichi
a.s__Escher
ichia_coli

PWY-7094: 
fatty acid 
salvage|g_
_Klebsiella.
s__Klebsiell
a_aerogene
s

PWY-7094: 
fatty acid 
salvage|g_
_Klebsiella.
s__Klebsiell
a_pneumon
iae

PWY-7094: 
fatty acid 
salvage|g_
_Klebsiella.
s__Klebsiell
a_quasipne
umoniae

PWY-7094: 
fatty acid 
salvage|g_
_Klebsiella.
s__Klebsiell
a_variicola

PWY-7094: 
fatty acid 
salvage|unc
lassified

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Agath
obaculum.s
__Agathoba
culum_buty
riciproducen
s

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Akker
mansia.s__
Akkermansi
a_muciniphi
la

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Alistip
es.s__Alisti
pes_finegol
dii

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Alistip
es.s__Alisti
pes_indistin
ctus

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Alistip
es.s__Alisti
pes_onderd
onkii

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Alistip
es.s__Alisti
pes_sp_An6
6

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Alistip
es.s__Alisti
pes_timone
nsis

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Anaer
omassilibac
illus.s__Ana
eromassilib
acillus_sp_
An250

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Anaer
ostipes.s__
Anaerostipe
s_hadrus

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Anaer
otruncus.s_
_Anaerotru
ncus_sp_CA
G_528

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_c
accae

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_cl
arus

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_c
oprocola

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_c
oprocola_C
AG_162

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_c
oprophilus

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_c
oprophilus_
CAG_333

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_d
orei

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_e
ggerthii

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_f
aecis

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_fi
negoldii

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_fr
agilis

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_fr
agilis_CAG_
47

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_in
testinalis

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_
massiliensis

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_n
ordii

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_o
vatus

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_pl
ebeius

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_pl
ebeius_CAG
_211

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_s
alyersiae

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_s
p_CAG_144

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_s
p_CAG_462

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_st
ercoris

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_t
hetaiotaomi
cron

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_u
niformis

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_u
niformis_CA
G_3

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_v
ulgatus

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_v
ulgatus_CA
G_6

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bacter
oides.s__Ba
cteroides_x
ylanisolvens

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Barne
siella.s__Ba
rnesiella_in
testinihomi
nis

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bifido
bacterium.s
__Bifidobac
terium_adol
escentis

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bifido
bacterium.s
__Bifidobac
terium_ang
ulatum

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bifido
bacterium.s
__Bifidobac
terium_bifi
dum

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bifido
bacterium.s
__Bifidobac
terium_bifi
dum_CAG_
234

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bifido
bacterium.s
__Bifidobac
terium_cate
nulatum

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bifido
bacterium.s
__Bifidobac
terium_den
tium

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bifido
bacterium.s
__Bifidobac
terium_kas
hiwanohens
e

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bifido
bacterium.s
__Bifidobac
terium_long
um

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bifido
bacterium.s
__Bifidobac
terium_long
um_CAG_6
9

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Bifido
bacterium.s
__Bifidobac
terium_pse
udocatenula
tum

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Biloph
ila.s__Bilop
hila_wadsw
orthia

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Blauti
a.s__Blauti
a_obeum

0 0 0 494.028949 0 43.8127552 0 69.9783675 0 0 34.5379207 0 12.9916942 128.195548 2.59591569 7.02725969 3.68748323 0 29.5620871 0 0 0 0 0 0 0 0 0 1.38819338 2.56534577 29.8796182 0 0 0 47.2265384 9.96709015 15.6682177 52.3040101 7.06106352 5.12511265 0 3.60619293 0 0 0 0 16.9961437 5413.75096 0 0 87.4704759 10.0360111 0 0 0 0 0 0 29.2007086 176.82372 0 0 0 0 0 6.15217381 0 0 0 0 0 0 156.215444 0 112.800663 0 0 0 0 0 61.0638367 9.78635458 17.5981621 17.3333006 253.261387 293.248303 0 100.204518 0 0 0 0 0 0 0 41.0531819 16.2929752 11.4615461 0 23.9586506
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123.190151 89.4128799 0 413.447315 0 0 0 132.793469 0 0 0 0 0 81.6442572 0 0 0 0 0 3.34269945 3.35602313 0 0 0 0 0 0 0 0 0 3.80746819 0 0 0 22.3818842 0 0 0 0 0 0 0 0 0 0 0 0 6537.3413 0 165.539816 423.953415 0 0 0 0 0 0 0 253.096985 139.58375 0 0 0 0 0 1245.4573 0 0 0 0 0 0 0 0 142.204764 0 0 0 0 0 0 25.3718906 68.6448869 89.1351951 0 0 170.75669 194.61097 62.0339476 0 0 0 0 0 0 183.777914 156.191738 41.9417766 21.5053175 0

0 0 0 32.4779202 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.3390331 0 8.40471643 0 0 0 0 0 0 0 0 0 0 612.912834 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21.1478638 12.4018435 0 0 0 0 0 0 0 0 0 0 0 54.8795751 40.3579153 13.426829 13.3499912 83.79488 0 0 0 0 0 0 0 0 0 0 8.33708589 0 0
441.863443 253.125542 0 1871.17688 0 193.656066 0 28.9061419 0 0 213.524837 0 8.92291719 119.383175 0 0 0 0 0 0 0 14.4594937 0 0 0 0 0 0 0 0 75.0181023 0 0 0 220.565456 169.078817 22.2906408 136.221579 0 0 0 0 0 0 0 0 41.3924855 9080.30172 0 0 0 0 0 0 0 0 73.4931029 0 305.928557 270.909483 0 147.660122 214.441415 0 0 440.402071 0 0 0 0 0 0 254.517055 0 0 0 0 0 0 0 18.8652947 12.1438189 137.528448 111.822586 0 0 512.780149 118.885716 0 0 0 0 0 0 0 0 0 0 0 60.6085022

0 0 0 229.246971 0 32.9420739 0 34.4679715 0 0 0 0 0 16.0418908 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.5319886 0 12.2270374 57.4516023 0 0 0 0 0 0 0 0 3.51729119 3354.03058 0 78.3021638 22.0826083 0 0 0 21.533242 0 0 0 149.506019 0 0 0 0 0 0 103.079335 0 13.6283055 0 319.641146 246.730731 38.3783939 184.810492 0 9.88405334 0 0 0 0 0 24.3773787 1.87345088 37.9626682 42.8257817 1.81809537 2.84718217 6.88771066 0 32.5112735 0 1.84774166 0 10.0835923 0 0 4.41450288 4.84285599 0 0 0
0 0 0 193.049969 0 23.0763345 0 40.2837845 0 0 8.96579001 0 8.41609131 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11.1186516 0 0 0 0 0 0 0 0 0 0 0 0 3901.37458 0 0 0 0 0 0 0 0 0 0 26.6505975 0 0 0 0 0 0 3.90545887 0 0 0 0 0 0 47.1986139 0 6.80630346 21.0617891 10.2770802 0 0 0 4.13328983 7.07611438 16.5245542 17.7755246 43.3329448 24.7875965 5.67969311 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 112.338135 0 0 0 31.5637559 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9.10225315 0 4.82098637 0 0 0 0 0 0 0 0 0 0 2599.76714 0 10.886521 74.1356206 0 0 0 0 0 0 0 76.2379739 0 0 0 0 0 0 19.1088906 0 0 0 10.6972736 9.22168125 0 0 0 88.1697986 130.463013 55.2676324 0 0 0 180.866075 1.93016933 56.8006825 64.7298705 172.902503 155.495322 82.1068447 35.9957239 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 694.804194 0 0 0 0 0 0 118.910702 0 0 111.101465 0 0 0 0 0 0 0 30.3393164 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8723.53421 0 0 24.2195368 0 0 0 0 0 0 0 226.081926 0 0 0 0 0 0 0 0 0 57.8341114 0 0 0 0 0 536.738172 0 0 0 0 0 2163.64222 0 309.720717 230.844916 647.943463 634.065597 386.161817 97.1522814 0 0 0 0 0 0 0 0 0 0 0 7.83485443

40.5539105 0 14.2998519 615.723075 0 60.2456371 0 120.922977 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 211.064575 94.4456845 65.3343463 53.78298 0 0 0 0 0 0 0 0 44.4140722 9635.86656 24.245285 0 78.2138166 0 0 0 0 0 0 0 150.054105 7.94006131 0 60.9301424 69.6233001 0 0 186.533437 0 0 204.43986 14.8037301 14.6185314 30.5924452 124.709856 0 31.8569676 0 0 0 0 0 0 38.0004462 65.1281543 52.7622859 2.27464632 5.01312137 36.466633 391.356333 35.5127974 0 3.56493179 0 11.235645 0 0 0 0 0 0 54.9827254
457.644704 281.096151 0 1435.75228 0 432.863544 0 66.0645735 0 0 0 0 0 502.055664 0 0 0 0 421.131913 0 0 0 0 0 0 0 0 0 0 0 27.7780134 0 0 0 127.927846 80.1394532 0 295.100828 0 0 0 132.895554 0 0 0 0 0 8045.54187 0 0 59.2283714 0 0 0 0 0 0 0 1443.87322 267.147534 0 0 0 0 0 484.486823 0 0 0 171.762835 258.441703 0 0 153.052859 55.7762452 0 0 0 0 0 633.468856 134.846628 444.19174 385.591876 99.0832909 81.6029992 61.1388039 0 0 0 0 0 0 0 0 0 0 0 0 4.39778487
661.807258 318.976842 217.555651 817.353393 0 83.6866122 0 108.745795 0 0 125.868563 0 23.2793193 80.5598843 0 0 0 0 0 0 25.6906963 0 0 0 0 0 0 0 0 0 0 0 0 0 107.6692 59.1261975 14.2021485 60.2612757 0 0 0 16.1092301 0 0 0 0 26.7130931 7880.93582 0 221.372851 692.215939 0 0 0 0 0 55.4942687 170.90358 0 261.778287 0 0 0 0 0 785.317625 0 50.7300292 0 88.6726875 92.4915694 163.124447 0 0 0 0 0 0 0 0 0 44.1797379 257.213549 308.001154 0 0 2.29534024 0 0 0 0 0 76.2976252 0 0 36.89518 40.1695733 0 0 46.9904046
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n to 
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isobutanol 
(engineered
)|g__Eubac
terium.s__E
ubacterium
_hallii
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isobutanol 
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n to 
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i

PWY-7111: 
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)|g__Klebsi
ella.s__Kleb
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n to 
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oclostridiu
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n to 
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n to 
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rdae
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n to 
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)|g__Parapr
evotella.s__
Paraprevote
lla_clara
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pyruvate 
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n to 
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)|g__Parapr
evotella.s__
Paraprevote
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PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
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)|g__Parapr
evotella.s__
Paraprevote
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n to 
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(engineered
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_Parasutter
ella_excrem
entihominis

PWY-7111: 
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fermentatio
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olarctobact
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hascolarcto
bacterium_f
aecium

PWY-7111: 
pyruvate 
fermentatio
n to 
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(engineered
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bacterium_
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pyruvate 
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)|g__Prevot
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otella_copri
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pyruvate 
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n to 
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)|g__Prevot
ella.s__Prev
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pyruvate 
fermentatio
n to 
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)|g__Prevot
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pyruvate 
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n to 
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pyruvate 
fermentatio
n to 
isobutanol 
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pyruvate 
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eburia_inte
stinalis
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pyruvate 
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n to 
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)|g__Roseb
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eburia_inte
stinalis_CA
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PWY-7111: 
pyruvate 
fermentatio
n to 
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)|g__Roseb
uria.s__Ros
eburia_inuli
nivorans
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pyruvate 
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n to 
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)|g__Roseb
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pyruvate 
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n to 
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)|g__Roseb
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pyruvate 
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n to 
isobutanol 
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)|g__Rothia
.s__Rothia_
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a
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pyruvate 
fermentatio
n to 
isobutanol 
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ococcaceae
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d.s__Clostri
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PWY-7111: 
pyruvate 
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erium_sirae
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PWY-7111: 
pyruvate 
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isobutanol 
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ococcus.s__
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us_bicircula
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pyruvate 
fermentatio
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isobutanol 
(engineered
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ococcus.s__
Ruminococc
us_bromii
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pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Rumin
ococcus.s__
Ruminococc
us_callidus

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Rumin
ococcus.s__
Ruminococc
us_lactaris

PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Rumin
ococcus.s__
Ruminococc
us_sp_CAG
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PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Rumin
ococcus.s__
Ruminococc
us_sp_CAG
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PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Ruthe
nibacterium
.s__Rutheni
bacterium_l
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PWY-7111: 
pyruvate 
fermentatio
n to 
isobutanol 
(engineered
)|g__Strept
ococcus.s__
Streptococc
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pyruvate 
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n to 
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(engineered
)|g__Strept
ococcus.s__
Streptococc
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PWY-7111: 
pyruvate 
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Streptococc
us_parasan
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10.920905 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2.644954 6.31195924 7.09906396 0 0 0 0 191.677422 5606.87395 0 0 63.3782686 14.4766241 0 52.582519 25.193097 0 0 28.2479863 191.241233 0 0 0 0 0 28.1731678 0 0 0 0 0 0 234.567192 0 146.060189 0 0 0 0 73.0837035 17.3338125 25.5844069 21.5551771 634.347177 323.497336 0 92.114748 0 0 0 0 0 0 31.2277419 13.5693462 0 23.6711311 9.86540855 31.8285453 0 131.970304 0 0 0 8.56991971 1.61373482 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 365.849193 7538.34709 0 0 186.377911 0 60.6611063 126.981137 45.7686475 0 0 51.5662221 0 0 0 0 0 0 1318.70727 0 0 0 63.7308345 55.7857428 0 0 2.96915729 200.916739 0 0 0 0 0 90.0614075 210.80404 170.095232 0 0 223.707345 80.0419427 35.2377244 0 0 0 0 0 0 0 0 18.0421054 0 0 0 46.2621351 6.36476597 141.798986 0 0 0 0 0 0 57.0812478 0 0 0 0 0 0 0 0 0 83.5676788 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.67489456 8.02849818 0 0 0 0 0 0 568.625169 8049.85993 0 58.9323683 319.479697 0 0 86.265466 50.6383042 0 0 240.363984 0 0 57.2499971 48.6614494 0 0 58.5335717 0 35.6043131 61.3579044 0 0 0 0 0 360.01801 0 0 0 0 0 0 143.122009 93.7655016 346.39627 300.941394 270.080608 62.7295364 0 0 0 0 0 0 68.8398214 39.2430134 100.498716 0 5.22479324 26.3148084 0 49.0772474 0 0 0 0 0 0 0 0 0 0 0 0 0 0 88.42858 0 0 0 0 1.31534222 2.51901946 11.925467
0 0 0 0 0 0 0 459.412774 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13.4488256 937.616861 12158.2075 0 108.130661 147.170746 0 0 185.041514 92.6842818 0 0 44.1276112 728.482889 0 0 0 0 0 67.3341788 0 0 0 1048.72262 1283.44616 0 0 0 201.715523 0 0 0 0 19.0285374 71.0750867 138.909701 152.406978 85.8966978 83.041974 284.167886 0 61.4166005 19.9610564 0 0 10.488795 0 0 0 0 13.2394919 0 0 0 70.1430727 128.482328 8.70522258 159.780816 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.11146307 9.66044153 0
0 70.1440772 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 367.562235 6871.98073 0 156.128952 382.574151 0 0 219.231361 101.17643 0 0 245.262942 119.902337 0 0 0 0 0 1525.95628 0 0 0 0 0 0 0 0 243.088721 0 0 0 0 0 37.0755494 138.038645 113.920233 0 0 119.687395 188.259801 66.191633 0 0 0 0 0 96.1945789 79.1585301 40.6231721 32.4504894 0 15.0942269 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36.1225015 0 0 0 0 0 0 64.7477033
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.55646 598.718045 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.3733909 5.6466206 0 0 0 0 0 0 0 0 0 0 51.6420255 53.1095462 51.8082081 28.5283174 122.389039 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

127.761423 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.1939693 0.73056858 4.31253129 2.29974779 0 0 0 0 629.949901 8043.86738 0 0 0 0 0 0 0 0 32.7634029 309.516937 297.037796 0 176.381689 266.36493 0 0 450.541529 0 0 0 0 0 0 314.282908 0 0 0 0 0 0 1.30386499 21.8401853 164.489331 106.920102 0 0 390.47448 129.143779 0 0 0 0 0 0 0 0 0 0 15.2647175 39.9829353 0 351.375559 0 0 0 0 0 0 0 0 0 0 0 0 19.3944211 44.4025843 0 0 0 0 0 0 0 56.0887728
44.1687707 0 0 0 0 0 0 0 66.80203 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 247.806012 3955.78728 0 95.9918575 35.4186437 0 0 0 0 17.3869765 0 151.899969 0 0 0 0 0 0 117.429287 0 15.4075382 0 341.898215 356.38717 28.8848038 226.764552 0 1.24744454 0 0 0 0 16.172261 3.67467939 61.6545795 52.9020758 5.89491301 4.54695194 29.2692543 8.09744961 19.4928546 0 0 0 0 0 0 0 0 0 0 7.02959849 0 39.4038036 0 0 0 0 0 0 0 0 230.455315 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100.589066 4098.81631 0 0 0 0 0 6.77389628 4.68101986 0 0 36.7622498 0 0 0 0 0 0 7.29143629 0 0 0 0 0 0 90.2928019 0 12.0380764 20.779491 0 0 0 6.64279853 4.32524475 22.5814128 15.5718491 61.3877987 39.846645 15.4250645 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46.6160889 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21.5586105 0 0 0 0 0 0 0
26.09693 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 103.500056 2767.08373 0 0 43.5282748 0 0 76.3787888 25.3123728 0 0 96.0730903 0 0 0 0 0 0 36.2997882 0 0 0 21.0962115 7.15853161 0 0 0 51.1316585 51.7716772 121.081078 0 0 170.377151 2.28380294 85.3912755 65.6679189 435.30181 238.247555 96.2660957 20.2054482 0 0 0 0 0 0 0 0 0 0 0 11.6527702 0 41.5783474 0 0 0 0 0 0 0 0 133.229697 0 0 0 0 0 0 0 0 0 21.4837992 0 0 0

0 0 0 0 0 0 0 0 0 0 0 19.9801949 0 0 0 0 0 0 0 0 0 0 0 0 141.374147 8899.74729 0 0 20.7931735 0 0 0 0 0 0 183.872716 0 0 0 0 0 0 0 0 0 61.1556458 0 0 0 0 0 997.121352 0 0 0 0 2730.59206 0 348.802533 287.875791 1133.8855 756.900104 30.6758484 107.330792 0 0 0 0 0 0 0 0 0 0 11.0827498 10.7747696 0 141.251347 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21.4694535
13.4787542 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 583.316507 10280.7265 0 0 55.8998731 0 0 46.7323034 100.12155 0 0 120.123275 34.3907572 0 73.1412898 102.743932 0 0 266.744938 2.26157364 0 52.8089717 9.44472984 9.86306489 44.2162923 129.040159 0 3.57785835 0 0 0 0 0 39.7024469 86.9618286 87.2913642 9.3809469 11.3020708 40.3172174 412.334759 38.3412423 0 0 0 17.641004 0 0 0 0 0 43.8697559 0 0 113.224884 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 481.621581 0 0 36.512709
13.7443205 0 0 23.2423021 0 23.4088564 0 0 0 5.84981835 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1059.09968 8942.64949 0 0 42.7657652 0 0 0 0 0 0 1435.53145 373.616554 0 0 0 0 0 539.33186 0 0 0 152.511547 199.577289 0 0 293.780509 141.015093 0 0 0 0 726.586601 148.373204 539.294661 419.299289 128.105533 170.095729 29.0333068 0 0 0 0 0 0 0 0 0 0 0 8.50805347 9.41101111 0 166.891129 0 0 0 0 0 145.913755 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
32.3351422 0 0 0 0 0 0 0 0 0 0 0 58.1815094 0 0 0 10.2137265 18.1238997 0 0 0 0 0 0 1680.61983 8502.84687 0 135.173347 593.949888 0 0 0 0 0 0 0 427.770422 0 0 0 0 0 1014.85001 0 69.9144778 0 62.1259347 88.3270948 280.371514 0 27.1539665 0 0 0 0 0 0 56.5843478 401.936122 334.451649 0 0 3.96575143 0 0 0 0 0 40.4478157 0 29.4482498 17.8049289 0 0 8.27651465 67.6593492 0 200.596743 0 0 0 0 0 0 0 0 0 0 0 0 3.408954 1.85955882 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.40992004 17.4207794 1.08373148 1.23226592 0 10.2607484 0 9.52478813 436.665721 12790.212 0 193.252705 618.109528 0 0 405.13291 190.901119 0 0 1127.62003 69.4596184 0 0 0 0 0 0 0 0 0 5.74553353 0 0 1513.34201 41.4502997 252.174362 0 0 0 0 0 171.599802 278.104435 292.816967 1401.90087 1738.43543 0 0 0 0 0 0 0 0 3.789073 0 0 0 15.855008 18.8158529 0 65.001508 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.35371486
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 41.604786 21.8661155 23.7337653 20.8494773 47.8041037 0 55.5498006 10.0838974 611.98199 6282.50304 0 0 0 0 0 0 0 0 0 3.54018924 0 0 139.085213 101.065085 0 0 19.6385785 0 0 0 0 0 11.383569 333.496221 0 46.8794679 0 0 0 0 0 14.9708023 39.1595245 41.6392611 42.5649302 42.7255574 125.819287 54.5136926 33.0085008 0 0 0 0 0 0 0 0 0 0 0 0 40.5042896 0 0 0 0 0 0 0 0 26.4444672 0 0 0 0 0 0 0 0 0 0 2.91560533 3.63970851 3.67973092

30.842525 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.67257948 0 0 0 0 0 0 10.8800509 1138.69448 13594.0771 0 2004.73063 96.6284281 0 0 0 0 0 63.428764 0 0 0 0 0 0 0 0 0 0 0 148.854548 158.832832 0 0 18.2598056 0 0 0 0 0 44.7359598 87.9180201 207.924374 193.084527 175.901788 96.9433202 153.748966 73.9278538 0 0 0 0 0 0 147.039816 82.9981232 184.281341 0 56.3366267 378.160601 0 338.682291 0 0 0 0 0 0 0 0 0 0 0 26.7967116 27.1855056 43.9803056 0 0 465.426614 311.197101 0 0 0 3.00766993
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 135.507936 6942.0044 0 0 72.1026477 0 0 198.88917 84.2423953 0 0 78.8993906 0 0 0 0 0 0 4.11021846 0 75.1902635 0 0 0 0 167.03487 0 150.308529 152.95248 428.176188 0 0 710.258623 0 31.1489541 21.6003106 87.1437613 53.1199588 293.66246 0 0 0 0 0 0 0 0 0 0 0 0 19.8213849 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 19.6048017 15.9560913 25.7597339 0 0 0 0 0 0 18.974535 0 0 0 43.2958303 29.7438796 0 0 0 0 0 0 671.461444 12555.6471 0 0 160.27226 0 0 167.161101 139.445363 0 0 0 263.750616 83.5435907 0 0 0 0 0 0 0 253.162072 309.85459 331.377145 12.192006 296.922169 0 375.888833 0 0 0 0 355.778265 64.3664919 678.003143 589.316147 1115.83225 983.529103 583.143756 248.1181 0 0 17.2381226 14.9978979 0 0 37.8744761 38.5172894 88.1702704 0 0 32.857312 0 0 3.2522965 4.83365634 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20.8629102
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.2462522 387.996098 9123.94724 0 25.9677737 56.5508979 0 55.8621585 434.56546 175.629733 79.6111153 0 0 0 0 0 0 0 0 0 0 0 0 67.6714737 73.1468665 0 257.456598 15.5190095 0 0 0 0 0 1275.99537 42.5295227 265.786489 347.502024 476.863539 613.746421 132.445444 0 20.727802 0 0 0 0 0 10.0315527 12.1016866 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13.7873413 0 0 0 0 0 0 0 85.7431305 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 658.670121 11166.0078 0 0 0 0 0 340.629346 139.359471 0 11.1121689 648.431748 190.668333 0 0 0 0 0 0 0 0 701.513091 0 0 0 0 0 140.095756 0 0 0 0 295.607941 106.844659 1049.67152 1351.14562 2250.69089 1365.2917 0 411.616202 0 0 0 0 0 0 9.18010564 8.753804 0 0 1.22661075 36.9857296 0 63.7233567 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 142.410289 4440.25313 0 103.964173 0 0 0 64.726678 31.2064856 0 0 31.4592813 0 0 0 0 0 0 0 298.356162 0 0 0 0 2.01473293 89.1914731 0 18.7838919 0 0 0 39.3560423 170.745722 19.4672021 142.342049 161.356515 186.917951 307.203981 14.5892099 14.2713882 0 0 0 0 0 0 10.2818099 9.57816392 15.7149415 0 5.02594847 6.73950002 0 35.3108769 0 0 0 0 0 0 0 0 0 0 0 0 7.75969337 3.55748488 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 144.177538 1121.47388 0 0 0 0 0 0 0 0 0 8.01670512 0 0 56.053392 52.1002138 27.7002985 16.0344055 0 0 0 0 0 0 0 0 0 17.8741947 0 0 0 0 0 0 4.11584677 7.26627951 13.1614713 10.5157002 0 0 0 0 0 0 0 0 25.2990085 22.8231092 0 0 0 0 0 27.0134141 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 39.5515044 661.298195 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16.4100293 0 0 1.1937627 18.4651487 12.9597692 0 0 28.8790425 0 3.88214354 19.6942051 0 0 17.3079525 14.4617485 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 145.028032 81.6662483 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 56.8523305 56.6475417 64.5831834 0 0 5.68582631 3.0776063 0 0 0 0 669.848483 9585.63163 0 429.617647 0 0 0 0 0 0 0 20.1095324 208.486454 0 0 0 0 0 23.8269386 0 77.4270885 0 245.755327 241.194122 0 0 0 1.34836201 0 0 0 0 0 168.239615 17.1293262 15.6929665 54.3376645 26.0110113 0 0 0 0 0 0 22.9957223 0 18.7377757 0 0 0 6.24192352 45.0134499 0 78.5580552 0 0 0 0 0 0 0 0 0 0 0 0 4.81720074 5.11105502 10.5665762 0 0 0 0 4.89013044 5.19789819 17.7890139

28.7589812 36.8225684 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30.367859 36.4524064 0 0 0 3.17800871 39.4346777 8.99572754 171.535732 14161.4181 0 24.4371489 0 0 83.5455631 36.3745052 15.0571348 0 0 108.250633 0 0 0 0 0 0 0 0 0 0 280.841073 304.278506 477.385146 40.4572797 112.422416 11.1567861 0 0 0 0 1901.96221 274.355515 343.442278 333.390052 842.21635 1051.4774 859.805982 24.4878451 0 0 1.27252519 0 0 0 0 0 0 0 7.89386721 6.21697029 23.1890109 126.658942 0 0 0 0 0 0 0 0 142.004327 0 0 0 3.7926 1.02132015 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 655.634648 6819.50685 0 0 57.7862296 28.4374119 0 73.1656728 34.6928047 0 0 788.94903 0 0 0 0 0 0 0 0 64.6496081 0 472.333718 486.597146 0 0 0 45.6340811 0 0 0 0 0 4.98758683 106.947511 84.7276896 453.096226 284.556875 0 135.697368 0 0 0 0 0 0 0 0 0 0 3.9493448 5.80707091 31.8152109 105.352256 0 0 0 0 0 0 41.9852158 0 0 0 0 0 1.16686461 3.4958191 32.0652472 0 457.314904 301.312534 0 1.3740293 2.3628278 3.48596544
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 260.404217 5438.48795 0 369.110958 0 0 0 108.26926 43.6764751 0 0 101.944572 0 0 0 0 0 0 76.52188 0 0 0 206.331772 257.096562 0 0 0 71.8530724 0 0 0 0 0 25.4897307 51.5241159 52.8563714 29.1278302 24.2328957 40.7456861 0 0 0 0 0 0 0 12.5253267 11.3916494 0 0 10.5615765 15.7500538 0 46.5856466 0 0 0 0 0 0 0 0 0 0 0 0 5.54910516 11.0533326 0 0 310.853942 146.316668 0 0 0 0

19.5071105 0 0 0 0 0 0 0 0 0 0 0 0 23.134378 0 0 3.49921363 1.65760927 0 0 0 0 0 0 681.110441 10326.5647 0 800.51073 535.2065 0 0 514.402598 223.127692 0 0 221.858344 0 0 0 0 0 0 53.3462078 0 0 75.8815848 142.854334 161.518668 1347.58308 0 0 89.0041954 0 0 0 0 340.846104 0 488.321288 465.183373 176.119019 140.6357 518.061825 492.942233 0 0 0 0 0 0 0 0 0 0 12.372226 118.282697 0 90.2597389 0 0 0 0 0 0 0 0 0 0 0 0 1.42628925 6.01215087 14.5523816 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35.2709318 14.4260797 6.22386592 3.39345582 0 3.36491782 33.6210937 9.8400389 725.02704 10595.3501 12.264023 0 133.555726 0 0 286.312126 160.792125 0 0 1126.29233 0 0 0 0 0 0 0 0 51.9697955 90.8326132 0 0 0 612.662209 0 171.058615 0 0 62.1735174 0 623.104019 0 307.584714 464.855144 427.631173 355.813711 29.0996203 90.4582775 114.934147 0 0 0 0 0 101.981945 82.6898276 0 0 57.846847 44.9055341 0 265.354322 0 0 0 0 0 0 0 34.4626898 0 0 0 0 7.37782285 9.74139917 93.9974649 28.546998 66.9401384 61.5492026 0 5.25642828 3.87254585 27.9647158

7.67789623 0 0 0 0 0 0 178.53716 129.653566 0 0 0 0 40.6377396 0 0 0.70135502 1.09861075 11.5760239 9.85577245 0 0 0 0 844.092999 8619.85262 0 10.9696106 39.9924454 0 0 15.0946807 7.68293523 0 18.920759 0 0 0 0 0 0 0 0 0 0 17.632389 0 0 0 0 0 31.1872825 0 0 0 0 0 0 3.70692851 3.26466184 25.8588426 18.8071539 40.1757574 0 116.769583 28.9971198 0 0 43.0932759 0 0 0 0 0 20.7028255 32.3798779 0 98.9537179 0 63.4422375 0 0 0 0 0 0 525.579578 0 0 0 0 0 0 0 0 0 0 0 0 22.3994682
0 0 35.8246744 0 0 0 0 0 0 0 0 0 0 0 0 0 5.52870009 8.83897328 0 0 0 0 0 0 255.635856 10257.3846 0 1983.10681 22.6761902 0 0 41.1182378 20.3504373 0 0 4.17730044 99.5489406 0 0 0 0 0 34.2358709 0 0 0 73.8917222 63.164682 0 0 0 33.3119986 0 0 0 0 0 9.77213947 112.547593 94.186092 75.5476798 53.5156691 31.6721838 76.2625912 0 0 8.8389279 16.7787953 48.7870481 0 1124.77661 954.574039 0 0 23.3708921 28.4960361 0 37.9068154 0 0 0 0 0 0 0 0 0 0 0 0 27.9019726 33.4333 28.970294 11.348877 0 24.0066877 0 0 0 0
0 0 0 0 0 0 0 78.6226289 0 0 0 0 0 0 0 0 8.06846219 4.59862165 0 0 0 0 0 0 287.795229 5488.11778 0 775.574709 0 0 0 0 0 0 0 151.833951 0 0 0 0 0 0 0 0 1.3954409 0 0 0 0 107.333043 0 13.9728587 0 0 0 0 0 0 0 0 54.8050255 32.0035477 1.44888685 0 28.0329303 66.444042 0 0 84.5901911 0 101.826161 77.0096008 0 0 0 10.3582661 0 93.3005071 25.168141 0 0 0 0 0 0 0 33.0361774 0 0 0 0 5.76144514 65.0057886 0 0 0 0 0 0 13.8962971
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 183.664174 8101.91344 0 0 0 0 0 53.4295498 20.7969581 0 0 177.044937 639.668309 0 0 0 0 0 333.784203 0 11.3290824 49.5263533 413.767466 481.274773 0 0 0 209.487698 0 0 0 0 0 0 123.700564 104.150955 518.084964 335.410777 125.944164 51.4968389 26.1107528 0 0 0 0 0 13.6179635 8.63668474 0 21.4775455 6.70780592 3.7571742 0 197.004782 0 0 0 0 0 0 0 0 0 0 11.3726108 0 0 0 0 0 0 0 130.646375 0 0 18.5629331
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 91.0461671 4988.10867 0 0 23.1333928 0 0 24.0757649 65.662333 0 0 43.9098622 0 0 0 0 0 0 0 0 12.7474782 0 0 1.28967014 0 0 0 19.928728 134.709275 344.917859 0 0 0 0 78.0951056 36.7788029 64.7190995 58.2855938 26.692691 41.712736 70.0120345 0 24.3516718 17.8431221 35.6297844 0 8.89163581 9.56694725 14.9020437 0 1.35200273 14.1712282 0 128.89346 0 49.1954214 0 0 0 0 0 0 0 0 0 0 0 0 26.2486051 0 0 0 0 0 0 0
0 0 0 0 0 0 0 151.38268 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 294.739085 8498.14495 22.8656169 412.387248 0 0 0 50.8487011 23.0213354 0 0 1356.36305 0 0 0 0 0 0 0 0 47.1756686 58.1611787 0 0 0 101.280136 0 117.783838 0 0 0 0 43.3675177 3.35066829 7.54809762 21.0470807 797.857878 486.740151 0 317.970041 0 0 0 0 0 0 0 0 12.7319201 0 0 0 0 105.460116 0 0 0 0 0 0 0 0 0 0 0 0 9.90183321 29.5354969 33.0506517 0 0 0 357.900796 0 0 9.93538617
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actobacillus
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i

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Lachno
clostridium.
s__Clostridi
um_bolteae

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Lachno
spiraceae_u
nclassified.s
__Eubacteri
um_rectale

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Mitsuo
kella.s__Mit
suokella_m
ultacida

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Phasco
larctobacter
ium.s__Pha
scolarctoba
cterium_fae
cium

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Phasco
larctobacter
ium.s__Pha
scolarctoba
cterium_sp
_CAG_266

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Rosebu
ria.s__Rose
buria_faecis

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Rosebu
ria.s__Rose
buria_homi
nis

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Rosebu
ria.s__Rose
buria_intest
inalis

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Rosebu
ria.s__Rose
buria_intest
inalis_CAG_
13

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Rosebu
ria.s__Rose
buria_inulin
ivorans

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Rumin
ococcaceae
_unclassifie
d.s__Clostri
dium_leptu
m

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Ruthen
ibacterium.
s__Rutheni
bacterium_l
actatiforma
ns

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_infantariu
s

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_lutetiensi
s

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_macedoni
cus

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_parasang
uinis

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_salivarius

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_thermoph
ilus

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_thermoph
ilus_CAG_2
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PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Turicib
acter.s__Tu
ricibacter_s
anguinis

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|g__Tyzzer
ella.s__Tyzz
erella_nexili
s

PWY0-1296: 
purine 
ribonucleosi
des 
degradation
|unclassifie
d

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Blautia
.s__Rumino
coccus_torq
ues

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Butyriv
ibrio.s__But
yrivibrio_cro
ssotus

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Butyriv
ibrio.s__But
yrivibrio_cro
ssotus_CAG
_259

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Citroba
cter.s__Citr
obacter_you
ngae

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Clostri
dium.s__Clo
stridium_pa
raputrificu
m

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Coproc
occus.s__Co
prococcus_c
atus

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Entero
coccus.s__E
nterococcus
_faecium

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Fusoba
cterium.s__
Fusobacteri
um_varium

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Hungat
ella.s__Hun
gatella_hat
hewayi

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_infantariu
s

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_lutetiensi
s

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_macedoni
cus

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_parasang
uinis

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_salivarius

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_thermoph
ilus

PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|g__Strepto
coccus.s__S
treptococcu
s_thermoph
ilus_CAG_2
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PWY0-1297: 
superpathw
ay of purine 
deoxyribonu
cleosides 
degradation
|unclassifie
d

PWY0-1298: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleosides 
degradation

PWY0-1298: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleosides 
degradation
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

PWY0-1298: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleosides 
degradation
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY0-1298: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleosides 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

PWY0-1298: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleosides 
degradation
|g__Hungat
ella.s__Hun
gatella_hat
hewayi

PWY0-1298: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleosides 
degradation
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY0-1298: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleosides 
degradation
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

PWY0-1298: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleosides 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la

PWY0-1298: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleosides 
degradation
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

PWY0-1298: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleosides 
degradation
|unclassifie
d

PWY0-1319: 
CDP-
diacylglycer
ol 
biosynthesis 
II

0 0 4.55082769 2.12784112 0 0 0 0 0 0 0 0 0 0 0 6.44836822 10.8057646 0 0 17.7001331 0 77.7489313 0 0 0 57.586668 0 8.64214237 164.754575 0 0 0 41.4186183 0 18.2061356 0 0 0 0 0 1.60366552 0 0 45.0253152 0 443.448157 0 0 0 30.9899507 34.8795537 7.80981285 0 0 0 0 0 0 0 11.4666281 1.91759225 0 0 281.582982 311.536817 68.3306779 0 0 4.29133702 1.95490262 0 0 0 13.9585292 65.2842267 0 0 0 0 1.38560312 0 0 0 0 0 0 0 0 44.9147428 246.491943 5.08431164 0 60.4267843 0 0 0 0 0 34.474267 4431.09944
136.47636 0 0 0 0 0 0 0 52.0370147 0 0 0 0 0 0 0 0 0 0 0 0 0 71.4743973 59.7727348 0 0 0 0 424.744059 38.6901688 0 32.1851978 9.14374522 0 29.5678726 0 0 0 0 0 0 0 0 17.933481 25.0914696 0 0 13.8610558 41.9738261 0 0 52.5058207 0 0 0 0 0 0 0 0 0 0 0 2400.64893 751.544563 15.3981029 26.3558635 147.679294 0 0 0 0 0 0 10.9419115 0 0 0 0 0 0 0 0 0 0 0 0 0 71.1699482 186.562652 0 0 0 0 0 0 0 0 52.8153897 6508.64441

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.50335124 5.93743098 0 0 0 0 129.366005 0 0 0 0 0 0 789.611999 0 0 0 0 0 0 11.488555 0 0 0 0 0 0 0 28.8308272 0 0 0 154.17654 0 0 0 13.2568763 0 0 0 0 0 0 7.68868762 0 0 0 0 1356.34055 391.409233 0 0 0 0 0 0 0 0 0 131.930117 0 0 0 0 0 0 0 0 0 0 0 0 0 82.907055 288.746371 0 0 120.437491 0 0 0 0 0 12.1342922 6104.88785
60.7641011 22.5484579 0 0 0 0 0 0 0 0 0 0 0 2.70975356 7.17429978 0 0 0 0 0 0 1251.52697 0 0 0 0 0 0 175.098969 0 0 0 0 0 14.9035494 22.1396859 0 0 0 0 0 0 0 84.0569625 0 0 0 44.2680915 0 0 0 126.061389 0 32.9542335 0 0 0 0 0 0 0 0 0 1240.13712 1469.32533 0 94.8614181 42.1824278 0 0 0 0 0 0 735.607865 0 0 0 0 0 0 0 0 0 0 0 0 0 55.2840373 1123.29151 0 0 622.947627 0 0 0 0 0 17.0308379 9925.11671

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22.8495598 30.8126865 0 0 0 0 0 0 0 0 0 0 0 568.545648 36.8272651 0 0 0 0 20.0873599 0 0 0 0 0 0 0 0 23.6139371 0 79.9845716 0 39.0210016 0 0 0 23.8547761 0 0 0 0 0 0 0 0 0 0 0 1125.78759 113.420906 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 108.305666 15.2024853 0 0 0 0 0 0 0 0 0 5063.87625
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11.1611066 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33.955121 58.2743604 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 44.2469578 0 0 0 0 0 0 0 0 0 395.24306
0 0 0 0 0 0 0 0 0 0 15.4081979 23.8408289 0 0 0 13.7421562 37.9833925 0 0 0 0 645.963628 12.3599206 9.99635255 0 0 0 0 180.333741 28.5068943 0 0 67.1614877 0 0 0 0 0 51.5392665 0 0 0 0 308.621754 0 132.301157 0 0 21.8248617 0 0 31.3873685 0 13.2865249 0 0 0 0 0 0 0 0 0 1770.13907 1099.55869 69.3066047 0 0 0 0 0 0 0 0 408.412299 0 0 0 0 0 0 0 0 0 0 0 0 0 45.2636759 839.44348 0 0 360.001693 0 0 0 0 0 37.2132945 9359.07788

10.5345045 0 0 0 0 0 0 0 246.137369 0 0 0 0 0 0 0 0 0 0 0 0 33.6992925 0 0 0 0 0 0 31.4148738 15.5025985 0 0 0 0 0 0 0 0 0 0 0 0 0 8.82611971 0 0 0 0 0 0 0 0 12.9663414 0 0 0 0 0 0 0 0 0 29.8260572 890.320161 195.345705 33.2185877 12.1004899 0 0 0 0 0 0 0 22.8169918 0 0 0 0 0 0 0 0 0 0 0 0 0 15.1437567 86.9502531 0 0 15.1083243 0 0 0 0 0 25.2715516 2835.0664
0 0 0 0 0 0 0 0 8.51049194 0 0 0 0 0 0 0 0 0 0 0 0 26.4050635 0 0 0 0 0 11.9650863 101.995981 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35.3537161 0 0 0 22.6435263 8.48739052 0 0 35.3316419 0 0 0 0 0 0 0 0 0 0 0 241.993414 141.364279 0 0 0 0 0 0 0 0 0 23.0184904 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52.3564291 0 0 11.9926622 0 0 0 0 0 0 1535.48916
0 0 0 0 0 0 0 0 133.946782 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 98.2198757 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30.5023568 0 0 0 10.0487466 0 0 0 0 0 13.5045809 0 0 0 0 0 0 0 0 0 351.625409 40.1156774 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 42.9233068 0 0 0 0 0 0 0 0 0 2342.8318
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11.6514482 197.208788 0 0 0 15.6276384 0 18.8372145 0 0 0 0 0 0 0 0 0 0 0 0 39.7453039 0 0 0 31.8685397 28.7528723 47.0846878 0 0 0 0 0 0 0 0 0 404.332575 232.962617 80.4581737 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 48.8696605 58.6373162 0 0 0 0 0 0 0 0 0 7435.82391
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.4443184 0 0 0 0 202.750041 0 0 0 95.6756752 0 0 204.381621 0 13.5594641 0 0 0 120.783069 0 0 0 0 0 0 0 0 75.3002478 0 0 0 18.8932179 0 0 0 201.528049 11.9218582 11.7164151 0 0 0 0 0 0 0 0 0 1434.20923 212.990277 0 0 0 0 0 0 0 0 0 110.755336 0 0 0 0 0 0 0 0 0 0 0 0 0 15.3797927 372.517705 0 0 121.472195 0 0 0 0 0 76.5263481 8459.89831
0 0 0 0 105.413247 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 477.323594 0 0 0 0 13.5856765 0 29.0523618 0 0 16.0619287 0 0 25.5085922 0 0 0 0 0 0 0 0 10.2966815 0 0 0 0 0 0 0 0 0 390.410795 0 0 0 0 0 0 0 0 0 465.75291 476.771005 0 0 0 0 0 0 0 0 0 290.288905 0 0 0 0 0 0 0 0 0 0 0 0 0 15.0675489 438.760748 0 0 272.348248 0 0 0 0 0 10.9061163 6862.51219
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 119.213406 9.6380414 9.49872777 0 0 0 0 167.992811 0 0 0 18.2727961 0 0 0 0 0 0 0 0 0 0 16.486939 0 93.3298594 0 0 0 0 0 16.0343777 0 132.727523 0 0 0 0 25.4563935 0 0 0 105.849776 975.568918 643.771861 0 0 0 0 0 0 0 0 0 102.039642 0 0 0 0 0 0 0 0 0 0 0 0 0 69.6075145 445.774408 0 0 106.32502 0 0 0 0 0 17.5961785 5654.95275
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 74.4983949 0 0 5.28467906 0 28.839549 0 0 0 0 387.654855 10.2471788 0 0 26.0975797 0 64.0690414 0 19.8801497 0 0 0 0 0 0 42.1820948 0 0 0 0 39.5333282 0 0 427.896002 0 91.9577841 0 0 0 0 0 0 0 0 0 1767.91085 423.4777 23.0408559 0 0 0 0 0 0 60.9352046 0 5.91129715 0 0 0 0 0 0 0 0 0 0 0 0 0 120.685419 233.018226 0 17.4383802 17.4085949 0 0 0 0 0 14.8747095 10304.4692
0 0 0 0 0 0 0 0 35.537931 0 0 0 0 0 0 1.77297973 11.3212284 0 0 0 0 0 0 0 0 0 0 0 123.869339 13.0529063 0 0 0 0 81.20968 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 80.6707451 0 0 0 0 0 0 37.0429521 8.56994647 11.0257661 34.3231968 0 1865.77342 459.510385 29.7017135 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8.38309804 9.13179944 4.88553776 0 138.901796 0 0 0 0 0 0 0 0 53.2689521 4410.47577
0 0 0 0 0 0 0 0 0 14.6049752 31.2666048 44.909892 0 0 0 29.7791123 106.716017 0 0 0 16.8263488 99.2964277 7.56674385 14.3670385 0 158.37863 0 0 325.272643 57.2783916 0 0 164.58066 0 0 0 0 5.58830412 0 0 0 0 0 47.3763463 0 0 0 0 0 0 0 63.2372363 16.1604932 334.740815 0 0 0 0 0 0 0 0 0 1177.09289 354.432543 103.222246 0 0 0 0 0 16.8994579 0 0 79.1291946 0 0 0 0 0 0 0 0 0 0 0 0 0 73.4110166 341.155392 0 0 62.3690921 0 0 0 0 0 69.2721249 7866.01697
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.62687245 5.29035188 0 0 0 0 78.7811129 0 0 0 0 0 15.8989471 0 0 0 0 0 0 0 0 7.50987448 0 0 0 0 0 0 0 14.5418333 0 0 0 0 0 0 0 0 0 0 0 2164.79632 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5405.94372

7.39168675 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14.4432416 21.0023911 0 0 0 0 1690.70104 29.255515 35.252813 0 0 0 8.6872316 405.040647 0 0 0 0 0 0 0 0 0 0 0 0 0 0 75.7852343 0 0 25.484678 0 26.3256562 0 0 31.8822454 0 100.171529 0 0 0 25.2164685 41.3870354 0 0 0 0 2569.07733 2079.03691 0 2.651424 8.14043828 0 0 0 0 0 0 1142.77004 0 0 0 0 0 0 0 0 0 17.7825991 18.2869162 0 0 23.5808964 1581.4155 0 0 998.593824 0 0 0 0 0 25.9675268 10837.3591
0 0 0 0 0 0 37.7499993 0 0 0 0 0 0 0 0 0 0 0 0 0 0 386.045152 5.64965558 6.96253899 0 117.543536 0 0 98.0978246 21.6279281 0 0 10.1434886 0 0 0 0 0 0 0 0 0 0 15.3725459 0 91.7975155 0 46.1695915 735.992796 16.8151318 6.41875425 0 0 80.5403721 0 0 0 0 0 0 0 0 0 782.538811 862.113168 0 0 0 0 0 0 0 0 0 266.556509 0 0 0 0 0 0 0 0 0 0 0 0 0 82.8355698 1204.23777 0 0 253.438066 0 0 0 0 0 61.0863661 7741.60091
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 164.712149 0 0 0 0 0 0 82.9725365 0 0 0 0 0 50.009483 0 0 0 0 0 0 0 0 12.3672509 0 0 0 0 30.9255724 0 0 0 0 0 0 0 0 0 0 8.33622829 0 0 0 1266.93803 415.44719 23.0522203 0 0 0 0 0 0 0 0 73.688755 0 0 0 0 0 0 0 0 0 0 0 0 0 41.0438961 216.422494 0 0 61.0307064 0 0 0 0 0 16.0761473 9814.08692
0 0 0 0 0 0 0 0 0 0 6.73590982 13.0693165 0 0 0 0 0 0 0 0 0 11.9377351 0 13.0443465 0 0 0 0 143.056504 0 0 0 21.2232037 0 0 0 0 0 0 0 0 0 0 31.341026 0 180.614094 0 13.3376465 0 0 0 29.4881745 0 0 0 0 0 0 0 0 0 0 0 787.013745 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50.4652239 0 0 0 0 0 0 0 0 0 2873.04946
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 63.9824693 0 0 0 0 0 18.4147207 22.5294086 0 0 0 0 0 0 0 53.6435272 0 0 0 0 0 0 0 0 0 11.9754808 0 0 0 0 0 0 0 0 0 87.872513 46.5159989 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36.73275 39.5513053 0 0 0 0 0 0 0 0 0 948.614836
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52.3673148 10.2797234 0 0 0 0 0 0 0 0 0 0 0 0 0 25.5414904 0 0 0 18.2131503 0 0 0 9.92927566 0 0 0 0 0 0 0 0 0 0 0 124.448589 37.800753 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 34.5199029 29.7990298 0 0 0 0 0 0 0 0 0 466.720058
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17.2193072 44.1352831 0 0 0 0 330.867883 0 0 0 449.653915 0 0 71.4677574 13.4415933 0 7.75506686 0 0 48.4990351 116.48167 0 47.2412604 45.1191801 0 0 0 0 23.320318 0 0 0 25.0471284 9.98848058 0 0 18.3617078 11.9533619 138.53904 92.5357524 104.635742 35.3926432 0 0 0 0 0 0 2011.61532 757.404623 54.212474 0 0 0 0 0 0 0 0 258.741759 0 28.6907476 0 0 0 0 41.2695147 42.0283471 34.7869364 0 0 0 0 40.5095485 542.959541 0 0 205.827649 23.6001826 0 0 0 0 82.2217864 3922.78447
0 0 0 0 0 0 0 0 144.057142 0 0 0 0 0 0 0 0 10.3770743 0 0 0 2099.24032 3.85032514 41.612942 0 0 0 0 1754.37058 0 0 11.7678545 0 72.5707874 49.2179226 0 0 0 17.4951368 0 0 0 0 0 0 0 0 0 0 0 0 44.704402 0 0 0 0 0 63.9471428 46.9095571 0 0 0 0 1411.91381 5142.12466 31.1730277 0 0 0 0 0 0 0 0 2154.03319 69.2016218 0 0 0 0 0 0 0 0 38.1183826 11.2074176 0 0 27.4719168 3478.43513 0 0 2071.64782 0 0 0 0 0 19.9371322 13087.8435
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106.03208 13.4709523 0 0 0 23.1227485 127.114431 0 0 0 0 0 0 0 0 0 0 0 0 188.421414 0 121.333944 0 0 0 0 74.0347172 12.1706295 16.7460398 14.5226966 280.781843 337.448618 0 115.570987 5.18070492 13.6242914 0 109.444642 0 0 0 4.28100474 0 0 0 0 0 0 0 0 0 0 0 4.86921905 8.51754193 0 0 0 0 92.4351315 0 0 0 14.0375833 131.53266 0 0 35.7565315 0 0 0 0 0 0 0 0 0 0 0 3.96655252 0 38.5515141 0 0 0 81.9865164 119.517938 0 0 0 0 0 0 42.1655581 13.85537 0 0 0 0 0
138.6503 0 105.826211 0 0 50.6622335 0 0 0 0 0 0 920.448127 0 0 0 58.0491227 29.6076872 0 0 0 145.750855 0 0 0 0 0 47.9937513 118.838577 145.791644 0 0 172.907131 89.4307564 0 0 0 5.64068097 26.5451002 148.97244 0 0 0 0 0 52.122712 0 0 0 0 108.124954 0 0 0 0 0 0 0 0 24.1147153 80.0635023 54.2599682 0 0 311.578476 78.4878707 0 11.9326805 0 0 0 0 0 0 0 0 0 0 0 4.80892824 11.3496757 70.0261598 0 0 68.2144757 0 0 0 0 0 0 15.0946094 47.0961699 0 0 25.5139579 27.5272683 0 0 0

321.575473 0 0 0 0 165.480091 0 0 53.6057968 2.79719155 0 0 17.4370068 0 15.1500144 45.813957 0 0 0 0 0 252.690976 0 0 0 0 0 0 95.4803038 97.5292153 152.316071 158.133738 150.240883 70.7378912 15.116328 7.2712177 0 37.2885876 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 152.818515 0 0 0 0 501.959428 0 0 20.512016 0 0 0 0 0 0 0 0 0 0 0 13.714482 0 44.6579886 0 0 66.2740216 0 0 389.994228 0 0 0 91.3708229 0 0 0 0 0 0 0 0
29.5791125 0 0 0 0 28.8949793 0 0 0 0 0 0 35.9871303 0 0 0 1947.26742 487.341952 0 0 0 133.857921 0 0 0 0 12.423647 41.4634851 158.778077 80.3970967 80.703191 42.3554053 190.512489 0 11.448213 0 0 63.5866033 86.4848873 52.8488185 92.4371845 0 0 0 0 0 0 0 0 0 0 7.99587332 2.40287801 0 0 0 0 0 0 1716.05595 0 0 0 0 132.185151 0 0 14.3983701 0 0 0 0 0 0 0 0 0 0 0 43.348389 0 125.397439 0 0 148.282052 0 0 0 0 0 384.011885 49.1562842 0 0 0 54.8636818 44.2388036 0 0 0
397.976978 0 0 0 0 228.999951 103.492604 0 0 0 0 0 1183.16203 0 0 0 0 0 0 0 0 186.785321 0 0 0 0 0 24.5620874 62.9710016 72.2547085 0 0 119.623655 222.084116 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25.6107874 3.96792878 0 0 0 0 0 0 0 0 0 420.452143 0 0 0 17.624197 0 0 0 0 0 0 0 0 0 0 26.9533091 0 0 0 0 85.2365203 0 0 0 0 0 0 36.4303466 0 8.26594682 1.82266019 8.84807706 12.1214521 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10.3632858 17.3636018 0 0 0 0 0 0 0 0 0 0 25.2845879 44.7454651 9.96024345 9.19785117 84.4195805 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 280.074487 253.274717 0 113.881037 202.614011 0 0 392.933212 0 0 0 0 0 0 268.001178 0 0 0 0 0 0 25.0123586 0 121.692454 152.701756 0 0 299.266225 176.811797 81.7323149 32.0254351 0 302.467668 0 0 0 0 0 0 0 0 0 9.06097474 39.6741787 0 0 0 0 40.4617277 9.34420303 0 0 0 0 922.052956 0 0 0 0 178.125716 0 0 42.5810889 0 0 0 0 0 0 0 0 0 0 0 55.1264463 0 0 0 77.3576663 0 0 0 0 0 0 0 0 22.8648513 0 0 18.895193 17.1496096 0 0 0

15.1391997 0 0 0 0 111.158852 0 0 0 0 0 0 98.4101966 0 3.67978338 0 316.693481 208.676309 38.3691339 197.364962 0 0 0 0 0 0 29.889277 4.28964535 38.9210081 48.1160391 2.28353692 2.17135173 16.4117822 0 0 0 0 41.4185248 0 0 0 0 0 0 0 199.494101 0 0 0 0 0 0 0 0 0 0 0 0 0 35.1510925 0 0 0 0 23.3688166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8.75538391 0 37.2637084 0 24.4091943 3.8241946 13.7742924 2.0682651 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 26.0932341 0 0 0 0 0 0 6.66171652 0 0 0 0 0 0 48.2790173 0 7.28519715 5.37278075 21.9544883 0 0 6.19898539 0 9.45039771 13.997402 22.5873118 33.3151071 0 0 0 0 0 46.7145443 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 55.9692474 0 0 0 0 71.4938248 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20.3440888 0 0 0 0 23.1027696 0 0 0 0 0 0 37.4030046 0 0 0 21.9415075 19.2104212 0 0 0

38.0665127 0 0 0 0 64.1543713 0 0 0 0 0 0 19.0497121 0 0 0 0 4.90977886 0 0 0 96.2874489 0 14.7677077 0 0 171.204663 0 63.9911244 59.2571294 223.582202 240.322579 44.5139931 33.1244345 0 0 0 33.7494085 0 0 0 0 0 0 0 143.879609 0 0 0 0 20.6293422 0 0 0 0 0 0 0 0 0 0 0 0 0 101.435735 0 0 0 0 0 0 0 0 0 0 0 0 0 0 46.8346815 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9.40330286 0 0 0 0 177.162588 0 0 0 0 0 0 0 0 0 68.0815905 0 0 0 0 0 555.494566 0 0 0 0 2411.94782 0 195.640882 307.046072 575.404777 753.509322 12.6384084 140.859525 0 0 0 83.0764906 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 144.864887 0 27.0413672 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30.0266375 0 0 69.2885195 0 0 0 0 0 0 0 0 0 0 15.1461585 18.2505262 0 0 32.2620947
28.6556603 0 0 0 0 109.842001 13.3764348 0 35.0934419 69.0843241 0 0 172.306667 0 0 35.5748788 11.8634662 12.1018844 38.9104075 108.935385 0 0 0 0 0 0 0 32.9429129 58.2642525 70.4251772 2.55123017 1.7865385 21.9069552 451.698126 30.2354517 0 0 96.6331992 0 0 0 0 0 0 0 0 0 0 0 0 452.602361 0 0 13.3821049 0 0 0 0 0 146.340521 0 0 0 0 194.027792 0 0 0 26.9333243 42.232351 0 0 0 0 0 0 0 0 0 51.1915843 0 63.3325141 0 0 22.5192311 0 0 27.6596667 0 0 0 0 0 0 0 140.382569 120.238386 0 0 0
53.8184027 0 0 0 0 1145.60924 266.213674 0 0 0 0 0 482.977481 0 0 0 235.183681 198.19357 0 0 124.529807 114.021644 0 0 0 0 663.489945 108.387477 367.064324 476.59189 105.558025 96.543186 41.3133689 0 0 0 0 154.858716 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 453.050028 0 0 0 0 40.5955395 0 0 0 0 0 9.17907716 0 0 0 0 0 0 0 0 0 0 99.1386184 0 20.2574752 0 0 0 0 13.1848813 0 0 0 0 0 0 0 0 0 0 0
589.442967 0 0 0 21.1828474 0 346.278348 0 0 0 0 0 702.538991 0 16.4689157 0 114.010159 28.324538 126.309827 0 19.9952385 0 0 0 0 0 0 60.4152031 266.5361 359.288039 0 0 7.96793221 0 21.1505143 11.1908827 0 142.366388 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 125.604471 15.5662916 7.55830656 0 0 182.319111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30.2080567 0 20.525567 0 17.3003934 0 0 0 0 0 0 0 0 0 5.41713926 2.55464068 0 0 0 0 0
549.859868 0 0 0 0 969.389732 35.1490162 0 0 0 0 0 0 0 0 0 0 0 0 1335.10968 20.9045857 251.259851 0 0 0 0 0 113.942662 202.205422 267.563393 909.991335 1089.11692 0 0 10.6523184 6.71574311 0 48.8469049 0 0 0 0 0 0 0 0 0 0 0 0 75.7724715 0 0 0 0 0 0 26.8627331 0 62.460986 21.0696129 17.5284593 0 0 222.802201 0 0 0 56.8572657 80.9519242 0 0 29.8534566 0 0 0 0 0 0 19.9955899 0 0 0 0 77.6044529 0 0 0 0 0 0 0 63.4503844 0 0 87.7826266 206.707331 0 0 0

0 0 0 0 0 0 0 0 136.784065 154.227643 0 0 5.97574291 0 0 0 0 0 0 274.060477 0 58.5732967 0 0 0 0 0 0 31.9202567 49.6947846 30.6882083 17.1138378 79.897564 51.2469192 0 0 0 25.8420388 0 0 0 0 0 0 0 14.5447486 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 69.4803413 0 0 0 11.7838977 12.7709217 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33.3584111 29.5565099 0 0 0
58.3935632 0 0 0 99.2174785 0 0 0 0 0 0 0 0 0 0 0 156.995048 113.146835 0 0 0 0 0 0 0 0 16.0755834 36.167039 153.505685 162.730038 116.084471 87.0543871 128.640687 76.699419 338.504161 167.213125 0 273.952416 0 0 0 0 0 0 0 0 0 16.0469844 30.3384805 164.447479 0 0 0 3.63296389 74.2513794 0 0 0 0 97.2789905 0 0 0 0 186.702952 0 0 178.800897 0 0 0 0 0 0 0 0 0 0 0 92.1271607 0 31.9461247 26.4474251 18.9232574 0 0 0 0 0 0 0 0 0 0 0 17.7993083 20.6690429 0 0 17.4026357
55.8093612 0 0 0 0 59.9312246 0 0 0 0 0 0 0 0 60.191844 0 0 0 0 132.254205 0 160.334348 2.43902801 0 0 0 714.125842 0 28.8741936 28.2028392 39.5573717 37.0263827 222.006281 0 0 11.720617 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53.5531627 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 87.3239688 0 0 25.9603705 0 0 0 0 0 0 0 16.7090966 11.8184465 0 0 0
108.162107 0 0 0 0 0 68.5066461 73.2614404 0 0 0 0 0 0 0 185.894017 430.787031 154.397894 0 307.605833 0 366.889496 0 0 0 0 308.015813 35.6348678 362.349061 513.227275 773.681657 831.478665 332.371345 290.926047 0 32.5680099 0 0 3.19484356 15.2038741 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1531.21145 34.1089043 12.6099747 0 0 196.487638 0 19.2283349 0 0 0 0 0 0 0 0 0 0 0 0 82.1367414 0 75.7318966 0 0 142.791583 0 0 0 16.2747642 17.6959952 0 0 19.944807 0 0 5.54489557 10.6469759 0 0 0
45.2688306 0 17.3674381 0 0 0 0 0 0 0 0 0 0 0 0 0 63.8613411 39.2112361 0 234.699871 0 0 0 0 0 0 1195.32792 16.0800722 205.976019 233.867532 338.776632 506.833799 53.9818681 0 0 0 0 0 0 0 0 0 0 0 8.13318798 0 18.4082218 0 0 0 93.2571817 0 0 0 0 0 0 0 0 366.843049 8.55460132 5.47880474 0 0 56.9590533 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 53.7967858 0 0 109.582726 0 0 0 36.7242289 773.037377 0 0 0 0 0 0 0

0 0 0 0 18.7214605 552.400233 134.733384 0 0 0 0 0 0 0 0 510.661598 0 0 0 0 0 120.684824 0 0 0 0 305.574996 55.7344973 675.562281 1108.32313 1008.38595 1007.18539 0 405.857981 28.7913315 26.4486298 0 55.6380013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 99.9352228 0 0 0 0 70.5242605 0 40.2660476 0 0 0 0 0 0 0 0 0 0 0 0 22.5603576 0 127.755463 0 0 0 0 0 32.6426227 0 0 0 0 34.4164966 0 0 0 0 0 0 0
0 0 0 0 6.82351308 19.5485213 0 0 0 0 0 0 0 310.383267 0 0 0 0 0 79.2649648 0 14.9897611 0 0 0 42.9500387 142.107186 2.65032112 90.5034957 129.586615 180.477505 180.360531 15.2968295 22.2989285 0 0 0 23.530429 0 0 0 0 0 0 0 0 0 6.69217196 13.5028139 0 0 0 0 0 0 0 0 0 0 0 11.7256598 3.50871369 0 0 102.884495 0 0 19.8354432 0 0 0 0 0 0 0 0 0 0 0 8.15133296 0 7.82024629 0 0 20.3259074 0 0 50.4961398 0 0 0 0 0 0 0 15.7444073 7.8445903 0 0 0
0 0 0 0 0 10.9940739 0 0 58.4492132 66.1821181 24.292544 8.37086208 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128.401136 0 2.30986253 9.8516962 11.7643353 12.2375915 0 0 0 0 0 16.0751368 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 47.6941096 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30.4695712 0 0 0 0 0 0 0 39.1662406 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8.73517884 12.9528307 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 83.5606388 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 17.3930566 10.0117695 0 0 0 0 0 14.0529082 0 25.4209223 0 308.554707 114.621854 0 0 0 0 0 0 0 0 0 83.4358846 0 0 52.7966092 25.6538946 0 0 17.6842677 29.1174164 0 68.9067751 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28.9956412 24.0867457 0 0 0 0 370.613914 0 0 0 0 61.275311 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.5426097 0 0 0 0 25.4601149 0 0 0 0 0 0 20.6718452 0 0 0 0 0 0 0 0
0 0 0 0 0 56.5791654 0 0 0 0 0 0 0 0 0 0 384.440757 133.336074 347.65927 29.0094152 42.7666136 16.3236607 0 0 0 0 1692.68356 157.655282 190.139607 310.002012 839.607096 432.315123 580.864029 19.6195198 0 0 0 91.6861216 0 0 0 0 0 0 0 141.241332 0 0 0 0 0 0 0 0 0 12.3231294 20.9694765 0 0 4419.9923 20.665795 8.10373964 0 0 1212.47356 15.0883248 0 0 31.8328771 44.9039035 0 0 0 0 0 0 0 0 0 0 0 106.797681 0 0 0 0 0 0 0 0 0 0 0 0 0 7.92641813 25.2261242 0 0 0

20.4052476 13.2368457 0 0 0 627.152386 0 0 0 0 0 0 0 0 25.2113716 0 28.2271604 0 0 0 0 40.4827949 0 0 0 0 0 0 43.0541006 103.100937 209.89919 187.084564 0 166.363651 0 0 47.0220771 70.7188729 0 0 0 0 51.9556935 0 0 0 0 0 0 220.888216 0 0 0 0 0 0 0 0 0 689.159365 0 0 0 0 25.9838884 0 0 0 0 0 0 0 0 0 0 0 0 0 0 50.6342744 0 85.6345029 0 0 221.145314 0 0 0 0 12.083566 0 0 0 0 0 3.97785003 5.06133503 0 0 0
0 39.4758532 0 0 0 96.785696 0 0 0 0 0 0 37.9558211 0 0 0 252.696439 126.927407 0 0 0 60.7994644 0 0 0 0 0 5.68156036 52.9395242 38.6288601 18.5800231 17.2728536 28.6990782 0 0 0 0 46.0465494 0 0 0 0 0 0 0 0 0 0 0 172.477925 0 0 0 0 0 0 0 0 0 308.530765 0 0 0 0 9.49491899 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.37893079 0 0 0 0 0 0 0 0 0 0 0 24.0678213 31.5677688 0 0 0 0 0 0 19.9232384

392.322803 0 0 0 22.8063525 192.830401 0 0 0 0 0 0 58.0793042 0 0 83.1102823 148.906595 164.771651 939.244613 0 0 89.026116 0 0 0 0 332.670733 0 330.191107 420.116628 59.6940756 104.655215 215.138587 530.646268 49.4433589 39.3146547 0 56.1795553 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 338.954815 0 0 14.2745718 0 0 0 0 0 0 0 0 0 0 0 21.8802372 0 0 0 0 0 0 0 0 0 0 0 22.5169806 68.2095282 0 0 0 0 0 0 0
47.5716183 0 0 0 25.6490053 999.100688 0 0 0 0 0 0 0 0 44.6820782 68.4532413 0 0 0 577.446318 0 116.59565 0 0 34.8772929 0 531.990938 0 229.594357 424.575697 341.051793 243.397409 6.13001057 116.047872 41.8779033 18.9541403 0 227.050269 0 0 0 0 0 0 33.4954336 0 0 0 0 45.8552192 0 0 0 22.497792 2.71984779 0 0 0 0 164.553475 35.1979663 28.8564 0 52.6422537 332.665372 0 0 90.048934 0 0 0 0 0 0 0 0 0 0 0 85.707553 0 51.8702638 0 0 27.2628563 0 0 126.110847 0 0 0 80.0251584 22.7328659 0 0 0 0 0 36.3789322 75.2705773

11.367772 0 0 0 12.6283246 0 0 0 0 0 0 0 0 0 4.54146534 21.0088053 0 0 0 0 0 20.7839889 0 0 0 0 0 0 0 0 23.2086928 15.4226943 8.2625872 0 0 0 0 84.2753807 2.19349361 59.3930136 0 0 0 0 0 455.444695 0 0 0 0 0 0 0 4.84271985 24.3982197 0 0 0 0 7.37919981 0 0 0 0 139.014584 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70.9939365 0 0 0 12.1524161 11.2637932 0 0 40.2312325 0 0 156.809177 40.7626974 158.539158 0 0 21.1787213 14.8010542 0 0 0
0 0 0 0 0 0 42.7275519 0 0 0 0 0 16.6319579 0 0 0 83.3226882 21.2375982 0 8.49582507 0 16.7771741 0 0 0 0 0 15.1004622 59.9515811 59.0525196 23.6048021 17.3767971 17.541921 63.9106367 11.3903401 0 0 43.3801636 0 0 0 0 0 0 0 0 0 4.58785306 18.8727744 12.6188571 0 0 0 0 0 0 0 0 0 0 55.2611007 8.80960725 0 0 553.724875 63.4061853 0 59.7817987 0 0 0 0 0 0 0 0 0 0 0 2.14038785 0 0 0 0 0 0 0 0 0 0 0 16.0811862 17.7522955 0 0 2.52323546 22.1098082 0 0 30.3361167
0 0 0 0 20.5668305 107.948692 0 0 0 0 0 0 0 0 6.46947989 0 0 0 0 96.524015 0 4.34762386 0 0 0 0 0 0 11.4339147 2.3753205 21.6731996 22.4485653 6.75141126 0 0 0 0 86.8448329 0 0 0 0 0 0 0 21.3722277 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 244.221623 0 0 47.9536481 0 0 0 0 0 0 0 0 0 0 0 42.4780712 0 0 0 0 0 2.03675863 1.97000467 0 0 0 60.3536827 40.0026387 0 0 0 9.07087882 13.9967326 0 0 0
0 0 0 0 0 193.591525 134.318707 0 0 0 0 0 247.21916 0 7.34760338 41.6782662 769.838337 378.08655 0 0 0 58.7111518 0 0 0 0 0 0 80.6918675 91.4721512 262.492668 280.530173 81.2827062 56.9834939 31.3155264 8.95311366 0 212.542277 0 0 0 0 0 0 0 0 0 0 0 0 161.371901 0 0 0 0 0 0 0 0 3001.2593 0 0 0 0 344.552547 0 17.1401755 19.9937254 0 0 23.6617698 0 0 0 0 0 0 23.0890097 0 65.9681458 0 22.7134535 0 0 23.6607069 239.123704 73.4776471 0 0 0 0 0 0 40.9725854 19.1975567 0 0 0 0 0
0 0 0 0 0 45.3964693 0 0 0 0 0 0 0 0 18.5764187 0 0 0 0 0 0 25.0395805 17.2414342 0 0 0 0 0 55.2101415 73.1510829 57.4731465 33.3513846 25.0864308 43.140847 0 0 0 180.53429 7.61684897 56.1773538 0 0 0 27.0995409 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 144.554854 38.3034909 0 34.7623825 110.091419 0 0 32.4674276 0 0 0 0 0 0 0 0 0 0 0 72.3285395 0 0 0 0 0 0 0 0 0 0 0 62.2802685 31.1242858 0 0 0 0 0 0 0
0 0 0 0 0 1214.68487 0 0 0 0 0 0 0 0 12.8889971 39.8597946 0 0 0 99.8631541 0 88.849209 0 0 0 0 34.4958954 0 24.2086583 12.1176941 393.113974 344.027395 0 316.720154 0 0 0 97.0609877 0 0 0 0 0 0 0 0 0 10.8565963 14.594277 0 329.266396 0 0 9.08425312 11.8654811 0 0 1.37596124 0 1269.7976 0 0 0 0 758.029311 0 0 0 0 0 0 0 0 0 0 0 0 0 0 52.2893532 0 0 0 0 44.2227783 0 0 16.9619439 0 0 119.264291 13.7199028 79.698156 0 0 17.5325043 18.9847622 0 0 0

244.674264 0 0 0 0 0 0 0 0 0 0 0 0 0 0 95.6341419 213.412705 104.785234 0 446.373208 0 175.006375 0 0 0 0 194.258105 272.022703 352.944889 270.054603 342.242178 390.790924 109.52775 77.4040203 0 0 0 43.426624 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 184.944158 0 0 0 0 87.4011423 0 16.6144463 0 0 0 0 0 0 0 0 0 0 0 0 7.98220912 0 0 0 0 0 0 0 84.9765092 54.9383791 0 0 0 63.5433659 0 0 17.3910095 30.5277433 0 0 0
51.6821689 7.45065948 0 0 0 121.961266 86.787902 0 13.4995693 186.290064 0 0 0 0 90.75728 0 40.1501658 19.9726184 13.3677025 53.6530573 17.8206628 149.413841 0 0 0 969.7711 406.672822 12.7340173 227.211885 190.609316 546.615788 424.006678 419.064648 89.8434499 0 0 0 40.4253914 0 0 0 0 0 0 0 0 0 0 0 0 47.7949133 0 0 0 0 0 0 0 0 37.8250686 29.594061 22.8260296 0 0 175.742987 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30.8257375 0 153.352198 0 44.3160891 4.23575609 0 0 0 0 0 0 17.0835145 10.8949814 0 0 15.3512165 16.4417304 0 0 0
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Ruminococc
us_bicircula
ns

PWY0-1586: 
peptidoglyc
an 
maturation 
(meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_infantariu
s

PWY0-1586: 
peptidoglyc
an 
maturation 
(meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_lutetiensi
s

PWY0-1586: 
peptidoglyc
an 
maturation 
(meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_macedoni
cus

PWY0-1586: 
peptidoglyc
an 
maturation 
(meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_parasang
uinis

PWY0-1586: 
peptidoglyc
an 
maturation 
(meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_salivarius

PWY0-1586: 
peptidoglyc
an 
maturation 
(meso-
diaminopim
elate 
containing)
|g__Strepto
coccus.s__S
treptococcu
s_thermoph
ilus

PWY0-1586: 
peptidoglyc
an 
maturation 
(meso-
diaminopim
elate 
containing)
|g__Turicib
acter.s__Tu
ricibacter_s
anguinis

PWY0-1586: 
peptidoglyc
an 
maturation 
(meso-
diaminopim
elate 
containing)
|g__Veillon
ella.s__Veill
onella_atypi
ca

PWY0-1586: 
peptidoglyc
an 
maturation 
(meso-
diaminopim
elate 
containing)
|unclassifie
d

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_f
aecis

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_fr
agilis

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_fr
agilis_CAG_
47

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_o
vatus

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_t
hetaiotaomi
cron

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Citroba
cter.s__Citr
obacter_por
tucalensis

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Coma
monas.s__C
omamonas
_kerstersii

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

PWY0-162: 
superpathw
ay of 
pyrimidine 
ribonucleoti
des de novo 
biosynthesis
|unclassifie
d

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. coli)

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Clo
stridium.s_
_Clostridiu
m_paraputr
ificum

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Co
mamonas.s
__Comamo
nas_kerster
sii

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Di
alister.s__D
ialister_invi
sus

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Di
alister.s__D
ialister_invi
sus_CAG_2
18

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Di
alister.s__D
ialister_sp_
CAG_357

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Es
cherichia.s_
_Escherichi
a_coli

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Ha
emophilus.s
__Haemoph
ilus_parainf
luenzae

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Ha
emophilus.s
__Haemoph
ilus_sp_HM
SC71H05

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Kle
bsiella.s__K
lebsiella_pn
eumoniae

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Kle
bsiella.s__K
lebsiella_qu
asipneumon
iae

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Kle
bsiella.s__K
lebsiella_va
riicola

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Kle
bsiella.s__K
lebsiella_va
riicola_CAG
_634

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Pa
rasutterella.
s__Parasutt
erella_excre
mentihomin
is

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Pr
oteobacteri
a_unclassifi
ed.s__Prote
obacteria_b
acterium_C
AG_139

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Str
eptococcus.
s__Streptoc
occus_infan
tarius

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Str
eptococcus.
s__Streptoc
occus_luteti
ensis

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Str
eptococcus.
s__Streptoc
occus_mace
donicus

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Str
eptococcus.
s__Streptoc
occus_saliv
arius

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Str
eptococcus.
s__Streptoc
occus_ther
mophilus

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Str
eptococcus.
s__Streptoc
occus_ther
mophilus_C
AG_236

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Ve
illonella.s__
Veillonella_
dispar

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Ve
illonella.s__
Veillonella_
infantium

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|g__Ve
illonella.s__
Veillonella_
parvula

PWY0-166: 
superpathw
ay of 
pyrimidine 
deoxyribonu
cleotides de 
novo 
biosynthesis 
(E. 
coli)|unclas
sified

PWY0-321: 
phenylaceta
te 
degradation 
I (aerobic)

PWY0-321: 
phenylaceta
te 
degradation 
I 
(aerobic)|g
__Escherich
ia.s__Esche
richia_coli

PWY0-321: 
phenylaceta
te 
degradation 
I 
(aerobic)|g
__Klebsiella
.s__Klebsiel
la_pneumo
niae

PWY0-41: 
allantoin 
degradation 
IV 
(anaerobic)

PWY0-41: 
allantoin 
degradation 
IV 
(anaerobic)
|g__Escheri
chia.s__Esc
herichia_col
i

PWY0-41: 
allantoin 
degradation 
IV 
(anaerobic)
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY0-41: 
allantoin 
degradation 
IV 
(anaerobic)
|unclassifie
d

PWY0-42: 2-
methylcitrat
e cycle I

PWY0-42: 2-
methylcitrat
e cycle 
I|g__Citrob
acter.s__Cit
robacter_eu
ropaeus

PWY0-42: 2-
methylcitrat
e cycle 
I|g__Citrob
acter.s__Cit
robacter_po
rtucalensis

PWY0-42: 2-
methylcitrat
e cycle 
I|g__Citrob
acter.s__Cit
robacter_yo
ungae

PWY0-42: 2-
methylcitrat
e cycle 
I|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY0-42: 2-
methylcitrat
e cycle 
I|g__Escher
ichia.s__Esc
herichia_col
i

PWY0-42: 2-
methylcitrat
e cycle 
I|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

PWY0-42: 2-
methylcitrat
e cycle 
I|unclassifi
ed

PWY0-781: 
aspartate 
superpathw
ay

PWY0-781: 
aspartate 
superpathw
ay|g__Citro
bacter.s__Ci
trobacter_p
ortucalensis

PWY0-781: 
aspartate 
superpathw
ay|g__Ente
robacter.s_
_Enterobact
er_cloacae_
complex

PWY0-781: 
aspartate 
superpathw
ay|g__Esch
erichia.s__E
scherichia_c
oli

PWY0-781: 
aspartate 
superpathw
ay|g__Kleb
siella.s__Kl
ebsiella_qu
asipneumon
iae

PWY0-781: 
aspartate 
superpathw
ay|g__Kleb
siella.s__Kl
ebsiella_var
iicola

PWY0-781: 
aspartate 
superpathw
ay|unclassif
ied

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and salvage

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_cacca
e

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_cellul
osilyticus

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_dorei

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_faeci
s

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_fineg
oldii

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_fragil
is

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_fragil
is_CAG_47

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_nordii

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_ovatu
s

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_salye
rsiae

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_theta
iotaomicron

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_unifo
rmis

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_unifo
rmis_CAG_
3

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Bacteroide
s.s__Bacter
oides_xylani
solvens

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Catenibact
erium.s__C
atenibacteri
um_mitsuo
kai

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Enterobact
er.s__Enter
obacter_clo
acae_compl
ex

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Escherichi
a.s__Escher
ichia_coli

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Klebsiella.
s__Klebsiell
a_pneumon
iae

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Klebsiella.
s__Klebsiell
a_quasipne
umoniae

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Klebsiella.
s__Klebsiell
a_variicola

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Klebsiella.
s__Klebsiell
a_variicola_
CAG_634

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|g_
_Parabacter
oides.s__Pa
rabacteroid
es_distason
is

PWY0-845: 
superpathw
ay of 
pyridoxal 5'-
phosphate 
biosynthesis 
and 
salvage|unc
lassified

PWY0-862: 
(5Z)-dodec-
5-enoate 
biosynthesis

PWY0-862: 
(5Z)-dodec-
5-enoate 
biosynthesis
|g__Alistip
es.s__Alisti
pes_finegol
dii

PWY0-862: 
(5Z)-dodec-
5-enoate 
biosynthesis
|g__Alistip
es.s__Alisti
pes_onderd
onkii

PWY0-862: 
(5Z)-dodec-
5-enoate 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us
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iella.s__Kle
bsiella_pne
umoniae

PWY3DJ-
35471: L-
ascorbate 
biosynthesis 
IV|g__Klebs
iella.s__Kle
bsiella_qua
sipneumoni
ae

PWY3DJ-
35471: L-
ascorbate 
biosynthesis 
IV|g__Klebs
iella.s__Kle
bsiella_varii
cola

PWY3O-
1109: 
superpathw
ay of 4-
hydroxybenz
oate 
biosynthesis 
(yeast)

PWY3O-
355: 
stearate 
biosynthesis 
III (fungi)

PWY3O-
355: 
stearate 
biosynthesis 
III 
(fungi)|g__
Escherichia.
s__Escheric
hia_coli

PWY490-3: 
nitrate 
reduction VI 
(assimilator
y)

PWY490-3: 
nitrate 
reduction VI 
(assimilator
y)|unclassif
ied

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I (plastidic)

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Blautia.
s__Ruminoc
occus_gnav
us

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Catenib
acterium.s_
_Catenibact
erium_mits
uokai

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Citrobac
ter.s__Citro
bacter_port
ucalensis

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Enterob
acter.s__En
terobacter_
cloacae_co
mplex

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Escheric
hia.s__Esch
erichia_coli

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Faecalib
acterium.s_
_Faecalibac
terium_pra
usnitzii

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Fusicate
nibacter.s__
Fusicatenib
acter_sacch
arivorans

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Haemop
hilus.s__Ha
emophilus_
parainfluen
zae

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Haemop
hilus.s__Ha
emophilus_
sp_HMSC71
H05

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Klebsiell
a.s__Klebsi
ella_pneum
oniae

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Klebsiell
a.s__Klebsi
ella_quasip
neumoniae

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Klebsiell
a.s__Klebsi
ella_variicol
a

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Klebsiell
a.s__Klebsi
ella_variicol
a_CAG_634

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Rosebur
ia.s__Roseb
uria_intesti
nalis

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Rosebur
ia.s__Roseb
uria_intesti
nalis_CAG_
13

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Rumino
coccaceae_
unclassified
.s__Clostridi
um_leptum

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Streptoc
occus.s__St
reptococcus
_salivarius

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
g__Streptoc
occus.s__St
reptococcus
_thermophil
us

PWY4FS-7: 
phosphatidy
lglycerol 
biosynthesis 
I 
(plastidic)|
unclassified

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Blautia.s
__Ruminoc
occus_gnav
us

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Catenibac
terium.s__C
atenibacteri
um_mitsuo
kai

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Citrobact
er.s__Citrob
acter_portu
calensis

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Enteroba
cter.s__Ent
erobacter_c
loacae_com
plex

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Escherich
ia.s__Esche
richia_coli

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Faecaliba
cterium.s__
Faecalibact
erium_prau
snitzii

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Fusicaten
ibacter.s__F
usicateniba
cter_saccha
rivorans

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Haemoph
ilus.s__Hae
mophilus_p
arainfluenz
ae

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Haemoph
ilus.s__Hae
mophilus_s
p_HMSC71H
05

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Klebsiella
.s__Klebsiel
la_pneumo
niae

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Klebsiella
.s__Klebsiel
la_quasipne
umoniae

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Klebsiella
.s__Klebsiel
la_variicola

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Klebsiella
.s__Klebsiel
la_variicola
_CAG_634

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Roseburi
a.s__Roseb
uria_intesti
nalis

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Roseburi
a.s__Roseb
uria_intesti
nalis_CAG_
13

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Ruminoc
occaceae_u
nclassified.s
__Clostridiu
m_leptum

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Streptoco
ccus.s__Str
eptococcus_
salivarius

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|g
__Streptoco
ccus.s__Str
eptococcus_
thermophilu
s

PWY4FS-8: 
phosphatidy
lglycerol 
biosynthesis 
II (non-
plastidic)|u
nclassified

PWY4LZ-
257: 
superpathw
ay of 
fermentatio
n 
(Chlamydo
monas 
reinhardtii)

PWY4LZ-
257: 
superpathw
ay of 
fermentatio
n 
(Chlamydo
monas 
reinhardtii)
|g__Escheri
chia.s__Esc
herichia_col
i

PWY4LZ-
257: 
superpathw
ay of 
fermentatio
n 
(Chlamydo
monas 
reinhardtii)
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY4LZ-
257: 
superpathw
ay of 
fermentatio
n 
(Chlamydo
monas 
reinhardtii)
|unclassifie
d

PWY66-367: 
ketogenesis

PWY66-388: 
fatty acid 
&alpha;-
oxidation III

PWY66-389: 
phytol 
degradation

PWY66-389: 
phytol 
degradation
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY66-389: 
phytol 
degradation
|g__Escheri
chia.s__Esc
herichia_col
i

PWY66-389: 
phytol 
degradation
|g__Klebsie
lla.s__Klebs
iella_pneu
moniae

PWY66-389: 
phytol 
degradation
|g__Klebsie
lla.s__Klebs
iella_quasip
neumoniae

PWY66-389: 
phytol 
degradation
|unclassifie
d

PWY66-391: 
fatty acid 
&beta;-
oxidation VI 
(peroxisom
e)

PWY66-391: 
fatty acid 
&beta;-
oxidation VI 
(peroxisom
e)|unclassif
ied

PWY66-398: 
TCA cycle III 
(animals)

PWY66-398: 
TCA cycle III 
(animals)|u
nclassified

PWY66-399: 
gluconeoge
nesis III

PWY66-399: 
gluconeoge
nesis 
III|unclassif
ied

PWY66-400: 
glycolysis VI 
(metazoan)

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Bacter
oides.s__Ba
cteroides_fr
agilis

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Bacter
oides.s__Ba
cteroides_fr
agilis_CAG_
47

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Bacter
oides.s__Ba
cteroides_n
ordii

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Bacter
oides.s__Ba
cteroides_s
alyersiae

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Escheri
chia.s__Esc
herichia_col
i

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Haemo
philus.s__H
aemophilus
_parainflue
nzae

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Haemo
philus.s__H
aemophilus
_sp_HMSC7
1H05

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Klebsie
lla.s__Klebs
iella_variico
la

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Klebsie
lla.s__Klebs
iella_variico
la_CAG_634

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Paraba
cteroides.s_
_Parabacter
oides_dista
sonis

PWY66-400: 
glycolysis VI 
(metazoan)
|g__Strepto
coccus.s__S
treptococcu
s_infantariu
s
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PWY66-422: 
D-galactose 
degradation 
V (Leloir 
pathway)|g
__Streptoco
ccus.s__Str
eptococcus_
thermophilu
s_CAG_236

PWY66-422: 
D-galactose 
degradation 
V (Leloir 
pathway)|g
__Streptoco
ccus.s__Str
eptococcus_
vestibularis

PWY66-422: 
D-galactose 
degradation 
V (Leloir 
pathway)|g
__Tyzzerell
a.s__Tyzzer
ella_nexilis

PWY66-422: 
D-galactose 
degradation 
V (Leloir 
pathway)|u
nclassified

PWYG-321: 
mycolate 
biosynthesis

PWYG-321: 
mycolate 
biosynthesis
|g__Alistip
es.s__Alisti
pes_finegol
dii

PWYG-321: 
mycolate 
biosynthesis
|g__Alistip
es.s__Alisti
pes_onderd
onkii

PWYG-321: 
mycolate 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_c
ellulosilytic
us

PWYG-321: 
mycolate 
biosynthesis
|g__Bacter
oides.s__Ba
cteroides_v
ulgatus

PWYG-321: 
mycolate 
biosynthesis
|g__Bifidob
acterium.s_
_Bifidobact
erium_long
um

PWYG-321: 
mycolate 
biosynthesis
|unclassifie
d

PYRIDNUCS
AL-PWY: 
NAD 
salvage 
pathway I

PYRIDNUCS
AL-PWY: 
NAD 
salvage 
pathway 
I|g__Bifido
bacterium.s
__Bifidobac
terium_cate
nulatum

PYRIDNUCS
AL-PWY: 
NAD 
salvage 
pathway 
I|g__Escher
ichia.s__Esc
herichia_col
i

PYRIDNUCS
AL-PWY: 
NAD 
salvage 
pathway 
I|g__Klebsi
ella.s__Kleb
siella_oxyto
ca

PYRIDNUCS
AL-PWY: 
NAD 
salvage 
pathway 
I|g__Klebsi
ella.s__Kleb
siella_pneu
moniae

PYRIDNUCS
AL-PWY: 
NAD 
salvage 
pathway 
I|unclassifi
ed

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Alistipes
.s__Alistipe
s_finegoldii

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Alistipes
.s__Alistipe
s_onderdon
kii

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Alistipes
.s__Alistipe
s_putredinis

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Alistipes
.s__Alistipe
s_putredinis
_CAG_67

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Anaeros
tipes.s__An
aerostipes_
hadrus

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Bacteroi
des.s__Bact
eroides_cell
ulosilyticus

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Bacteroi
des.s__Bact
eroides_clar
us

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Bacteroi
des.s__Bact
eroides_dor
ei

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Bacteroi
des.s__Bact
eroides_egg
erthii

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Bacteroi
des.s__Bact
eroides_fae
cis

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Bacteroi
des.s__Bact
eroides_fin
egoldii

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Bacteroi
des.s__Bact
eroides_fra
gilis

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Bacteroi
des.s__Bact
eroides_fra
gilis_CAG_4
7

PYRIDNUCS
YN-PWY: 
NAD 
biosynthesis 
I (from 
aspartate)|
g__Bacteroi
des.s__Bact
eroides_int
estinalis
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GLYSYN-
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serine and 
glycine 
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I|g__Klebsi
ella.s__Kleb
siella_quasi
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e

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
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I|g__Klebsi
ella.s__Kleb
siella_variic
ola

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Klebsi
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SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Lachn
oclostridiu
m.s__Clostr
idium_bolte
ae

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Mitsu
okella.s__M
itsuokella_
multacida

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Parab
acteroides.s
__Parabact
eroides_dist
asonis

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Parab
acteroides.s
__Parabact
eroides_gol
dsteinii

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Phasc
olarctobact
erium.s__P
hascolarcto
bacterium_f
aecium

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Phasc
olarctobact
erium.s__P
hascolarcto
bacterium_
succinatute
ns

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Porphy
romonas.s_
_Porphyrom
onas_asacc
harolytica

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Roseb
uria.s__Ros
eburia_faec
is

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Roseb
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eburia_inte
stinalis

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Roseb
uria.s__Ros
eburia_inte
stinalis_CA
G_13

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Roseb
uria.s__Ros
eburia_inuli
nivorans

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Roseb
uria.s__Ros
eburia_inuli
nivorans_CA
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SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Rumin
ococcaceae
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d.s__Eubact
erium_sirae
um

SER-
GLYSYN-
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superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Rumin
ococcus.s__
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us_lactaris

SER-
GLYSYN-
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superpathw
ay of L-
serine and 
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biosynthesis 
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SER-
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ay of L-
serine and 
glycine 
biosynthesis 
I|g__Strept
ococcus.s__
Streptococc
us_macedo
nicus

SER-
GLYSYN-
PWY: 
superpathw
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SER-
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biosynthesis 
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hilus

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
glycine 
biosynthesis 
I|g__Strept
ococcus.s__
Streptococc
us_thermop
hilus_CAG_
236

SER-
GLYSYN-
PWY: 
superpathw
ay of L-
serine and 
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biosynthesis 
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reduction I 
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mophilus.s_
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us_parainfl
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PWY: 
sulfate 
reduction I 
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y)|g__Klebs
iella.s__Kle
bsiella_pne
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SO4ASSIM-
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reduction I 
(assimilator
y)|g__Klebs
iella.s__Kle
bsiella_qua
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SO4ASSIM-
PWY: 
sulfate 
reduction I 
(assimilator
y)|g__Klebs
iella.s__Kle
bsiella_varii
cola
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sulfate 
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cola_CAG_6
34

SO4ASSIM-
PWY: 
sulfate 
reduction I 
(assimilator
y)|unclassif
ied
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superpathw
ay of 
sulfate 
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and 
cysteine 
biosynthesis

SULFATE-
CYS-PWY: 
superpathw
ay of 
sulfate 
assimilation 
and 
cysteine 
biosynthesis
|g__Entero
bacter.s__E
nterobacter
_cloacae_co
mplex

SULFATE-
CYS-PWY: 
superpathw
ay of 
sulfate 
assimilation 
and 
cysteine 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
i

SULFATE-
CYS-PWY: 
superpathw
ay of 
sulfate 
assimilation 
and 
cysteine 
biosynthesis
|g__Haemo
philus.s__H
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nzae

SULFATE-
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ay of 
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assimilation 
and 
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SULFATE-
CYS-PWY: 
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and 
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and 
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ay of 
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BYPASS: 
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ay of 
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ay of 
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cycle I 
(prokaryotic
)
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cycle I 
(prokaryotic
)|g__Coma
monas.s__C
omamonas
_kerstersii
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TEICHOICAC
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TEICHOICAC
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teichoic 
acid (poly-
glycerol) 
biosynthesis
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oides.s__Ba
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niformis

TEICHOICAC
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teichoic 
acid (poly-
glycerol) 
biosynthesis
|g__Bacter
oides.s__Ba
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TEICHOICAC
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teichoic 
acid (poly-
glycerol) 
biosynthesis
|g__Escheri
chia.s__Esc
herichia_col
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teichoic 
acid (poly-
glycerol) 
biosynthesis
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THISYN-
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superpathw
ay of 
thiamin 
diphosphate 
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I

THISYN-
PWY: 
superpathw
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thiamin 
diphosphate 
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I|g__Bacter
oides.s__Ba
cteroides_fr
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ay of 
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PWY: 
superpathw
ay of 
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oides.s__Ba
cteroides_u
niformis

THISYN-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
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oides.s__Ba
cteroides_u
niformis_CA
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THISYN-
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superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
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ylanisolvens

THISYN-
PWY: 
superpathw
ay of 
thiamin 
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superpathw
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biosynthesis 
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)
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THISYNARA-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
III 
(eukaryotes
)|g__Bacter
oides.s__Ba
cteroides_fi
negoldii

THISYNARA-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
III 
(eukaryotes
)|g__Bacter
oides.s__Ba
cteroides_fr
agilis

THISYNARA-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
III 
(eukaryotes
)|g__Bacter
oides.s__Ba
cteroides_fr
agilis_CAG_
47

THISYNARA-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
III 
(eukaryotes
)|g__Bacter
oides.s__Ba
cteroides_o
vatus

THISYNARA-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
III 
(eukaryotes
)|g__Bacter
oides.s__Ba
cteroides_pl
ebeius

THISYNARA-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
III 
(eukaryotes
)|g__Bacter
oides.s__Ba
cteroides_st
ercoris

THISYNARA-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
III 
(eukaryotes
)|g__Bacter
oides.s__Ba
cteroides_u
niformis

THISYNARA-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
III 
(eukaryotes
)|g__Bacter
oides.s__Ba
cteroides_u
niformis_CA
G_3

THISYNARA-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
III 
(eukaryotes
)|g__Bacter
oides.s__Ba
cteroides_v
ulgatus

THISYNARA-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
III 
(eukaryotes
)|g__Bacter
oides.s__Ba
cteroides_v
ulgatus_CA
G_6

THISYNARA-
PWY: 
superpathw
ay of 
thiamin 
diphosphate 
biosynthesis 
III 
(eukaryotes
)|g__Bacter
oides.s__Ba
cteroides_x
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glucosamin
e 
biosynthesis 
I|g__Cateni
bacterium.s
__Catenibac
terium_mit
suokai

UDPNAGSY
N-PWY: 
UDP-N-
acetyl-D-
glucosamin
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biosynthesis 
I|g__Citrob
acter.s__Cit
robacter_eu
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UDPNAGSY
N-PWY: 
UDP-N-
acetyl-D-
glucosamin
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I|g__Citrob
acter.s__Cit
robacter_po
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UDPNAGSY
N-PWY: 
UDP-N-
acetyl-D-
glucosamin
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I|g__Citrob
acter.s__Cit
robacter_yo
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UDPNAGSY
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UDP-N-
acetyl-D-
glucosamin
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I|g__Clostri
dium.s__Clo
stridium_pa
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UDPNAGSY
N-PWY: 
UDP-N-
acetyl-D-
glucosamin
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I|g__Clostri
dium.s__Clo
stridium_sp
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UDPNAGSY
N-PWY: 
UDP-N-
acetyl-D-
glucosamin
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I|g__Coma
monas.s__C
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UDPNAGSY
N-PWY: 
UDP-N-
acetyl-D-
glucosamin
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UDPNAGSY
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acetyl-D-
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ter_invisus

UDPNAGSY
N-PWY: 
UDP-N-
acetyl-D-
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acetyl-D-
glucosamin
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UDPNAGSY
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acetyl-D-
glucosamin
e 
biosynthesis 
I|g__Erysip
elatoclostri
dium.s__Clo
stridium_in
nocuum
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acetyl-D-
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acetyl-D-
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UDPNAGSY
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UDP-N-
acetyl-D-
glucosamin
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UDPNAGSY
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UDP-N-
acetyl-D-
glucosamin
e 
biosynthesis 
I|g__Fusob
acterium.s_
_Fusobacter
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UDPNAGSY
N-PWY: 
UDP-N-
acetyl-D-
glucosamin
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I|g__Haem
ophilus.s__
Haemophilu
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UDPNAGSY
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UDP-N-
acetyl-D-
glucosamin
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UDPNAGSY
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acetyl-D-
glucosamin
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UDPNAGSY
N-PWY: 
UDP-N-
acetyl-D-
glucosamin
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UDPNAGSY
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UDP-N-
acetyl-D-
glucosamin
e 
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I|g__Klebsi
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siella_pneu
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UDPNAGSY
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UDP-N-
acetyl-D-
glucosamin
e 
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I|g__Klebsi
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siella_quasi
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e

UDPNAGSY
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UDP-N-
acetyl-D-
glucosamin
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I|g__Klebsi
ella.s__Kleb
siella_variic
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acetyl-D-
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acetyl-D-
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acetyl-D-
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acetyl-D-
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N-PWY: 
UDP-N-
acetyl-D-
glucosamin
e 
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I|g__Mono
globus.s__
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0 6.73681879 6.98103562 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 63.0162939 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 157.593237 0 0 0 0 0 0 0 0 0 0 343.661438 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25.9783571 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 31.6567109 0 0 0 0 0 0 364.818002 363.407859 0 0 0 0 0 0 0 0 0 0 0 0 0 303.630854 0 0 0 0 0 0 0 0 0 0 1823.71101 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21.9098108 0 0 0 0 0 0 0 0 0 0 0 0 0

36.9803427 10.4412086 4.88411713 0 0 0 0 0 21.0686662 0 0 0 0 0 0 0 0 0 90.5683972 0 0 0 0 0 0 0 0 0 38.83433 0 0 0 148.23308 0 0 0 0 0 0 0 0 0 0 0 0 0 421.982236 30.9878403 0 0 0 0 0 0 0 0 0 2534.41639 0 0 11.0582095 0 4.70994993 14.7369605 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 441.561354 0 0 0 182.877219 91.9189458 0 0 28.6064956 21.9518622 0 0 0 0 0 0 0 0 0 0
279.69181 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 86.3596234 48.5619238 0 45.4328695 0 0 0 0 0 0 0 0 0 0 0 237.703479 83.1799316 0 66.576096 0 0 0 0 0 0 0 1252.80898 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 452.720105 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

35.3842935 7.82338041 14.1542721 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 58.4593439 0 0 0 90.9877016 0 0 0 0 0 0 0 0 238.139186 294.334838 100.365377 0 0 0 0 0 4.95465203 0 0 0 0 0 0 647.612035 9.93171097 0 0 0 0 0 0 0 0 0 2696.43713 0 397.338635 0 0 0 58.2560157 0 0 0 33.4953307 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 111.054306 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1.40274264 24.0005189 43.6653244 0 0 123.407143 0 0 45.6810704 0 0 33.4397252 0 0 0 0 0 0 33.4277035 0 0 0 0 0 0 49.6065177 0 0 0 0 0 0 0 0 29.5239728 0 0 0 0 0 0 0 0 0 0 0 959.257105 115.730563 19.1909192 1.48380135 0 0 0 0 0 0 0 3043.70909 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 91.872292 50.0263036 0 0 16.7841011 0 0 0 47.6587437 0 0 29.6500414 0 0 0 0 0 0 0 0

0 11.988156 16.0330142 0 0 0 0 0 15.0637625 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21.7208512 0 0 0 0 0 0 37.5291903 24.6648673 14.1749086 6.60999866 30.3876952 0 0 949.676437 0 0 0 0 0 0 0 0 0 0 2109.96687 0 0 27.3793187 0 0 0 0 0 1.80374791 1.52210936 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5.96436269 8.78114243 0 0 0 0 0 0 0 0 0 0
13.4862696 4.93314575 13.757218 0 0 0 0 173.664386 0 0 0 0 0 0 0 0 0 0 214.228099 0 0 0 0 0 0 0 0 0 36.441252 0 0 89.3624681 3348.96868 0 74.7691192 0 0 0 0 0 0 0 0 0 0 0 420.38098 30.7314202 0 12.1423244 0 0 0 0 0 0 0 4403.86138 9.55642802 0 0 0 0 0 0 0 0 216.272277 211.807982 0 0 0 0 0 0 0 0 0 363.934611 115.221469 0 0 0 12.3669907 118.967837 186.200445 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1417.96475 0 0 0 0 0 0 0 0 0 0 879.550728 0 219.815927 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
336.339864 0 0 0 0 310.904328 0 0 0 0 0 0 0 0 0 0 0 0 103.63164 0 0 97.0875008 0 0 0 19.319374 0 0 13.517798 0 0 0 0 0 0 0 0 0 0 44.1824533 0 0 0 0 0 0 733.496985 410.304481 0 323.32741 0 0 0 0 0 0 0 3495.21025 0 0 0 0 10.6479429 0 0 0 4.9703965 76.1967494 66.9548726 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1339.34725 0 23.522575 0 0 0 0 0 0 0 0 0 0 0 0 71.1459337
94.6717803 6.81733713 0 0 0 50.9602973 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 65.9068366 0 38.3428449 685.901871 0 0 0 0 0 0 104.781556 0 0 0 0 0 0 0 0 0 0 0 0 0 378.942403 94.8941617 0 78.6950398 0 0 0 0 0 0 0 3719.13786 0 0 19.8912721 0 0 0 0 0 0 30.2751136 0 0 0 0 0 0 0 14.905114 0 0 0 0 83.8675173 0 0 0 384.681754 123.23982 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17.5480231 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38.0644765 0 0 211.187894 0 0 0 0 0 0 0 0 0 0 25.2224993 0 0 0 0 0 0 0 0 0 0 0 0 0 710.930937 12.7899746 0 0 0 0 0 0 0 0 0 1542.24676 0 0 0 0 0 0 0 0 0 25.9420304 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 115.151258 0 50.7262866 0 0 0 0 0 0 0 0 0 0 0 0 180.176923

0 18.8946217 9.2048719 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 23.948814 0 0 0 169.040519 0 0 0 0 0 0 0 0 130.063435 166.385998 0 0 34.3129651 0 0 0 0 0 0 0 0 0 0 376.881933 0 0 0 0 0 0 0 0 0 0 1680.76294 0 0 0 0 0 0 0 0 0 11.6460334 22.271979 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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74.64078 0 0 0 0 282.927465 0 0 0 0 0 0 0 0 0 0 0 0 7.96464355 0 0 0 0 0 0 0 0 0 0 0 0 12.9095258 34.0956996 13.2272833 12.4430531 0 0 39.2392825 31.9882147 0 0 0 0 0 0 0 536.834402 86.2148737 0 75.9107727 0 0 0 0 0 0 0 4062.70496 0 0 7.44464991 0 0 28.4657667 0 0 6.29366897 13.7903929 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 333.468884 537.290902 0 0 0 0 66.8663356 0 0 0 0 0 0 0 0 0
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 126.193801 0 0 0 0 49.8296647 0 0 6.49357 4.3952896 0 0 0 0 0 0 0 0 0 0 0 0 0 0 63.2411487 0 0 0 0 0 0 0 0 0 0 0 0 44.3929828 0 0 0 0 0 0 0 0 0 0 15.3572764 7.01957403 5.35895569 0 0 0 0 77.6001193 120.064143 0 0 0 0 14.3545697 0 0 0 0 0 0 0 0 0 0 0 0 0 0 72.2228556
0 0 0 0 0 0 0 0 0 0 0 0 0 25.5357265 0 0 0 0 0 0 0 0 0 56.3703747 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21.4108295 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40.1900092 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 175.982323

7.79093955 8.17804482 0 0 6.65734618 5.44675471 29.9814623 42.7249278 0 0 0 0 0 430.485806 0 0 1.7846653 0 0 463.071891 0 311.455614 0 79.6744285 0 0 0 77.6226995 0 0 19.8547342 40.6706999 0 0 0 0 0 0 0 0 0 0 16.5261168 0 1214.9563 1272.91703 0 0 8.15813036 0 0 30.7520949 0 0 0 0 0 0 0 383.630446 306.945011 0 0 0 0 22.2877871 12.895544 2.31217629 3.69293001 13.3752065 13.2421314 0 0 10.9376655 51.7646717 37.8157105 13.9779286 0 0 111.195368 78.175484 45.609529 50.6793789 0 3.71592275 3.69368383 6.20790893 6.15331474 0 0 0 0 0 0 1823.7715
0 0 0 0 0 0 0 0 0 19.8026271 35.8102399 0 0 4108.38257 5.85408173 33.9958163 0 0 0 0 0 0 0 950.5526 10.3192751 0 0 105.8197 33.2263102 39.4374738 9.26642482 0 0 16.8893329 0 0 0 0 0 0 0 0 0 0 0 0 0 0 152.828632 0 20.9665152 0 0 0 0 0 18.8951879 0 0 0 0 0 0 0 0 0 0 0 0 36.2058984 21.2183649 0 119.997009 24.3791878 0 93.2480002 0 0 0 0 0 6.88251717 0 36.8786429 54.13065 28.043509 0 0 0 0 15.2551616 26.8801708 15.6185555 2.17251124 1591.04519
0 0 38.2487532 11.3125652 0 0 6.8781943 3.55178093 0 0 0 0 0 768.425552 0 0 0 0 0 0 0 0 0 34.1143762 0 14.7781191 3.98367665 28.7504897 0 0 6.06215587 0 0 0 0 0 0 0 0 0 0 0 99.0016012 0 0 0 0 9.64086252 140.077896 0 0 222.774814 0 0 0 0 12.4794441 28.0365318 0 16.5870514 295.898737 0 0 0 0 0 6.28831668 1.29901777 1.74745504 20.4436332 7.71650464 0 31.4232251 0 176.727778 0 11.9311495 0 0 44.5098168 0 0 0 0 0 0 0 0 0 0 0 0 0 0 760.219183

7.61542061 10.9170512 72.6624187 5.74953309 0 0 0 0 0 0 0 0 0 378.316055 0 0 0 0 0 0 0 0 0 23.4165115 0 0 20.1023214 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22.3149106 0 0 0 0 48.9526827 0 0 0 0 0 0 0 0 0 0 0 94.5996926 704.516312 0 0 0 0 115.461639 53.2868117 0 0 0 7.15615019 33.2716545 0 0 526.146465 41.6888606 0 0 0 78.1899843 0 0 0 0 0 0 0 0 0 0 0 0 0 0 501.010273
7.85891973 3.69197463 0 0 0 0 0 0 0 0 0 0 0 9.70142583 7.66155381 10.2929928 0 0 16.2353947 0 0 0 0 263.604127 0 19.8712484 17.120314 38.0172174 0 0 0 0 0 0 0 0 0 0 0 0 0 0 92.9187246 0 0 0 0 0 10.4780087 0 7.11685123 0 0 0 0 0 0 54.0570231 0 0 0 0 0 0 0 40.6919157 102.768961 9.24210467 14.5516597 12.5731502 12.0549133 0 170.105584 255.99518 0 0 34.6222704 0 0 0 20.268896 0 0 0 0 3.15401478 0 0 0 0 0 0 0 0 1349.94294
9.81546428 12.6672572 111.455939 42.7491653 0 0 32.9264142 23.2468279 0 0 0 0 0 257.187436 25.8938965 52.0975877 12.8528311 0 0 0 0 0 92.7372065 211.889563 0 0 91.8874866 73.1778804 0 0 0 0 0 0 0 0 0 0 0 0 0 2.03527905 298.568233 0 0 0 0 0 46.7290709 0 0 45.3741568 0 0 0 135.977575 0 237.974453 0 0 0 0 0 0 0 121.427575 41.3955989 0 0 12.7953199 20.2734703 93.3630828 0 196.598487 88.5864239 48.6622518 121.806941 0 0 18.0555393 0 0 0 23.679726 34.1226905 20.3394664 0 5.21611873 0 0 26.5438687 20.8374944 10.4164878 5.37879634 1732.15412

0 0 0 0 3.37278134 0 19.2721895 29.1784895 0 0 0 0 0 17.7052752 5.82138861 4.72734457 0 0 744.290011 109.568047 0 0 0 93.4398893 0 0 11.9610062 28.0926936 0 0 0 0 0 0 0 0 0 0 0 0 0 0 140.129494 0 0 0 0 0 6.81032797 0 0 3.82909832 0 0 0 66.737471 0 0 0 497.150188 698.413848 0 795.745558 142.870834 0 54.6924067 172.039979 13.6317413 9.31050133 40.5770103 32.3559039 0 0 0 0 0 0 0 0 0 23.0983378 0 0 0 1.94983612 0 8.316968 7.07390482 0 0 0 0 0 0 2273.78382
29.0205212 36.4592889 58.9933435 18.0705156 0 0 9.43850032 9.49628463 0 0 0 0 0 0 38.9578481 71.4833314 0 0 0 0 0 0 0 548.047286 94.6801695 0 50.2349311 200.756649 0 0 0 0 0 0 0 0 0 0 0 0 0 0 58.0566823 0 0 0 0 0 3.15222774 0 0 11.4676229 0 0 0 0 0 47.7047356 0 5.61262645 28.4339296 0 0 0 0 13.5618937 26.5613409 6.99280335 8.44495103 24.4387972 21.6004532 79.6974935 20.396727 285.489172 137.683163 0 0 0 0 42.3126906 0 0 0 0 9.40883686 15.5368009 0 0 0 0 0 0 0 0 1658.46541
5.64228221 5.95123681 65.2052453 6.63481594 10.2300691 6.2170002 8.99811452 9.89419189 0 0 0 0 0 34.1181649 5.72493483 7.26395546 0 0 480.709355 0 0 0 0 174.50553 0 0 0 49.3572097 0 0 0 0 0 0 0 0 0 0 0 0 0 0 74.9837673 0 0 0 0 0 0 0 0 0 0 4.83618123 16.1762874 0 0 0 91.7756166 231.131911 621.28425 0 0 46.2017231 0 34.5053079 24.574695 3.39589004 11.3416819 20.0827317 11.5738264 0 103.071316 0 28.6715317 0 34.496754 0 0 23.6469894 0 0 0 9.88777805 22.2548048 8.32121829 0 1.60553926 0 0 0 0 0 0 1177.66968

0 0 0 0 2.65735677 0 0 7.09016686 0 0 0 0 0 2549.13667 0 0 0 0 250.517753 0 0 0 0 307.900247 0 40.9176409 3.97188344 30.1594211 0 0 44.7512207 0 0 0 0 0 0 0 0 0 27.5073517 0 99.0846284 0 0 0 0 0 47.6972563 0 0 42.3401489 0 113.547494 223.066467 27.5292708 0 0 0 0 0 0 0 0 0 10.3425759 8.87384807 57.4595618 98.4117548 6.41544804 2.12901877 0 0 0 127.919948 0 5.03060883 0 0 10.8697138 0 0 0 0 0 0 0 0 0 0 0 0 0 0 281.605344
6.56067366 0 44.4886518 5.13604528 0 0 0 0 0 0 0 0 0 0 101.019781 180.006886 0 0 149.220241 0 15.2314167 0 61.5767505 134.685423 0 0 31.905388 56.965057 0 0 0 0 0 0 0 0 0 0 0 0 0 9.38530308 202.915331 0 0 0 0 11.4319727 0 0 0 10.7945651 52.4239271 0 0 28.8167814 0 400.744979 0 0 0 0 0 0 0 69.5225818 80.6365448 8.34276527 15.3570907 7.06686642 6.25387368 0 11.1500184 63.8191488 15.4913314 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.99787172 2.36433959 0 1213.32383
16.5549362 41.1019599 54.606945 0 3.54243957 0 8.83357529 11.3046342 0 0 0 8.17994321 0 1099.92231 0 6.42749798 0 0 0 0 0 67.3527668 0 729.322375 0 9.24432766 0 62.0930561 0 0 0 0 0 0 0 0 0 0 0 0 0 0 135.332163 0 0 0 0 0 0 0 0 49.2310069 0 0 0 17.11826 0 0 0 276.657815 925.001776 0 0 138.573767 0 23.8283483 138.612558 1.09947481 1.6230163 39.4857783 29.8431955 0 0 0 0 30.7445224 0 0 0 34.5095476 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1078.91077

0 0 0 0 0 0 0 4.36775139 0 0 0 0 0 267.018346 0 0 0 0 0 0 0 0 0 86.5942156 0 28.527627 0 11.713503 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21.2086322 0 0 0 0 21.1712924 0 0 0 0 0 0 0 93.8270784 0 0 0 0 0 0 0 0 0 0 98.7895777 0.96520434 2.25067549 35.7237596 41.6371751 0 44.8501592 22.2705047 54.013753 0 0 0 0 15.0945121 0 0 0 0 0 0 0 0 0 0 0 0 0 0 688.509613
9.29880309 21.6402248 17.2207673 0 0 0 0 0 0 0 0 0 0 79.7141974 19.5679754 23.0632132 0 0 0 0 0 0 17.4263188 125.74602 0 0 0 45.6201071 0 0 0 0 0 0 0 0 0 0 0 0 0 24.5241913 78.4813045 0 0 0 0 0 144.566534 2.56981889 39.9157656 5.6967598 0 0 0 0 0 0 0 0 0 0 0 0 0 20.4343569 21.559968 1.81530958 8.11250132 31.5035957 28.8269956 0 307.326541 361.610115 40.3376058 18.2668037 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 779.089364
37.9759054 25.464771 0 0 0 0 20.8517721 22.5830092 0 0 0 0 0 0 4.61234858 6.75621393 0 0 0 0 0 0 0 431.434546 0 10.5673187 38.0504971 0 0 10.2215354 0 0 0 0 0 0 0 0 0 0 0 0 28.8362204 0 0 0 0 0 62.8900571 0 59.7886114 5.8853997 0 0 0 0 0 0 0 458.85737 3623.77763 0 0 0 0 0 17.1154525 2.06538385 3.90437836 50.0780631 48.0556874 0 111.659412 0 88.7165207 0 13.9058516 0 0 0 0 0 0 0 0 0 0 0 0 0 21.3865085 0 0 28.9077373 784.186016

0 0 0 0 0 0 0 0 0 0 0 0 0 14.2857143 6.62197831 7.87035557 0 0 0 0 0 0 45.6679266 161.635375 0 15.0578638 12.5677272 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 273.572964 0 0 0 0 0 49.3802794 0 0 32.8245463 0 0 0 0 0 0 0 0 0 0 0 0 0 23.6038314 1.25630642 0 2.70031792 203.146954 196.800765 0 0 12.6464282 0 0 18.0303564 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 850.770538
0 0 0 0 0 0 5.26566364 5.49683653 0 0 0 0 0 0 13.2922402 16.8622972 0 0 0 0 12.3063316 0 7.54499065 70.6273236 0 0 0 31.9184194 18.9824272 0 0 0 0 0 0 0 0 0 0 0 0 0 303.374493 0 0 0 0 0 45.9964194 0 0 51.7305036 0 0 0 0 40.5559325 0 0 326.796892 4942.56846 0 0 0 5.79360966 13.1595541 2.05654708 16.7482801 15.967236 36.6816664 39.1274047 0 0 31.6296981 18.0910449 0 16.7811131 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 305.093089
0 0 0 0 1.22700795 0 9.06016036 18.0943144 0 0 0 0 0 0 44.4426726 78.7407503 0 0 279.70925 0 22.4092273 0 0 621.501882 0 12.0827932 6.31237383 63.5336532 0 0 0 0 0 0 0 0 0 0 0 0 0 45.8140574 406.343392 0 0 0 0 10.1942394 47.7074344 0 0 28.6564788 0 36.809868 40.2147455 2.21898318 0 0 0 630.491863 57.4123078 0 0 363.352742 0 558.450083 13.8018868 0 0 31.2978345 28.3842253 0 0 88.3975756 98.5498567 91.117968 10.2584909 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1110.14191
0 0 100.736846 11.1509192 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 146.091831 0 353.325425 0 0 0 83.2569866 21.8771924 53.4927688 0 0 0 0 0 0 0 0 0 0 0 0 43.3693617 0 0 0 0 0 132.671802 0 0 70.5606498 0 0 0 0 0 0 0 0 0 0 0 0 0 30.2582935 14.3661129 3.16509231 6.77677885 125.984513 68.0281675 0 0 21.5881015 19.1670701 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12.1255846 30.1548762 12.0344793 7.03148973 1024.45976

3.63263994 5.95450295 6.60045744 10.2949949 0 0 8.65816624 4.19415312 0 0 0 0 0 837.405829 10.6978239 16.6047161 0 0 0 0 0 181.136666 0 312.373276 8.89693021 0 0 63.947678 0 0 0 0 15.6047554 0 0 0 0 0 0 0 0 48.4908921 37.6648076 0 6.18655112 8.18216021 0 0 118.478724 24.7360087 0 98.2843174 0 0 0 137.045049 0 0 0 39.5404794 214.24613 0 0 0 0 10.9625527 25.884276 3.20066328 6.07526237 65.9160004 36.1446445 0 0 0 0 0 30.5469858 0 232.553827 49.8997248 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1398.71351
16.2828989 19.8636463 20.0894007 0 7.19505066 6.77173042 21.0263897 19.0305548 0 0 0 0 0 242.144823 14.9455551 22.8731371 12.2183142 8.12655157 0 0 21.4784633 0 39.1239239 262.537761 0 55.9433821 38.0421901 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 330.975677 0 0 0 0 0 165.490014 0 130.533447 0 0 0 0 0 0 0 0 0 0 0 0 0 99.1234094 0 17.8991839 9.40956031 10.593018 20.3655251 10.7606039 29.0985615 1197.93776 13.7885828 215.490867 0 30.3062911 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11.8454495 1885.04062



feature-Taxa Effect coef stderr pval qval FDR ajusted_by _log(qval)*sign(coeff) feature-Taxa Effect coef stderr pval qval FDR ajusted_by _log(qval)*sign(coeff)
s__Aerococcus_urinaeequiW:H 2.16499119 0.6426749 0.00165343 0.01646542 NA Age&Sex 1.78342725 Bacteroides salyersiaeMUFA % -2.8050366 0.51195428 2.38E-06 3.11E-05 3.21E-05 Age&Sex -4.4939322
s__Alistipes_sp_An66W:H -46.903022 0.51996001 8.85E-49 3.17E-46 NA Age&Sex -45.498715 Enterococcus saccharolyticusMUFA % 2.60888544 0.57666614 5.11E-05 6.21E-04 6.39E-04 Age&Sex 3.19447983
s__Bacteroides_coprophilusW:H -5.6119222 0.12584709 2.28E-36 5.44E-35 NA Age&Sex -34.264112 Clostridium spiroformeMUFA % 2.37264391 0.52494536 5.18E-05 6.21E-04 6.45E-04 Age&Sex 3.19024094
s__Bacteroides_sp_CAG_144W:H 2.32625909 0.51036326 4.59E-05 0.00059823 NA Age&Sex 3.22313394 Blastocystis sp subtype 1MUFA % -2.5714282 0.59515701 9.65E-05 0.00113947 0.00116633 Age&Sex -2.9331778
s__Bifidobacterium_bifidumW:H -1.3241037 0.45501976 0.00581704 0.04925275 NA Age&Sex -1.3075695 Eubacterium ventriosumMUFA % -1.0623437 0.25360658 1.45E-04 0.00165807 0.00172469 Age&Sex -2.7632901
s__Christensenella_minutaW:H -1.6882945 0.47172861 0.00090401 0.00982081 NA Age&Sex -2.0078527 Clostridium paraputrificumMUFA % 2.53801817 0.62951962 2.35E-04 0.00256133 0.00272788 Age&Sex 2.56417412
s__Citrobacter_europaeusW:H 8.14675024 0.13452589 9.75E-42 3.50E-40 NA Age&Sex 39.4565397 Clostridium sp CAG 253MUFA % -1.8099009 0.4826873 5.48E-04 0.0056445 0.00598786 Age&Sex -2.2227282
s__Citrobacter_portucalensisW:H 8.10326692 0.13452531 1.21E-41 4.13E-40 NA Age&Sex 39.3835454 Alistipes inopsMUFA % 1.63687875 0.43662053 5.49E-04 0.0056445 0.00598978 Age&Sex 2.22258913
s__Citrobacter_youngaeW:H 8.95577759 0.1345375 2.10E-43 9.39E-42 NA Age&Sex 41.02738 Firmicutes bacterium CAG 145MUFA % 2.50208162 0.67891184 6.62E-04 0.00662031 0.00715573 Age&Sex 2.14534622
s__Clostridium_perfringensW:H -1.843526 0.52595362 0.00111954 0.01180454 NA Age&Sex -1.927951 Clostridium sp CAG 167MUFA % -0.9888023 0.27292534 7.95E-04 0.00773619 0.00848413 Age&Sex -2.0713927
s__Clostridium_sp_CAG_242W:H 5.81913445 0.93558117 2.11E-07 3.21E-06 NA Age&Sex 5.49316641 Rothia mucilaginosaMUFA % -1.5114124 0.4779498 0.00294384 0.02436284 0.02652234 Age&Sex -1.5763882
s__Clostridium_sp_CAG_411W:H -9.7113279 0.26709198 8.02E-33 1.51E-31 NA Age&Sex -30.820222 Porphyromonas asaccharolyticaMUFA % 1.182392 0.3766258 0.00313465 0.02564713 0.02772543 Age&Sex 1.55712169
s__Clostridium_sp_CAG_964W:H 24.6849905 0.28101606 2.61E-48 6.24E-46 NA Age&Sex 45.2044918 Parabacteroides sp CAG 409MUFA % -3.654669 1.17835389 0.00347744 0.02813207 0.03035475 Age&Sex -1.5177734
s__Enterobacter_cloacae_complexW:H -2.313069 0.62794037 0.00066564 0.00769783 NA Age&Sex -2.1136319 Clostridium innocuumMUFA % 1.65553318 0.54913772 0.00439847 0.03442278 0.03694379 Age&Sex 1.43245855
s__Enterococcus_mundtiiW:H 13.9842585 0.17200535 6.13E-47 5.84E-45 NA Age&Sex 44.2334481 Klebsiella oxytocaMUFA % -5.9377292 1.97869295 0.00456654 0.03535389 0.03806785 Age&Sex -1.4194416
s__Erysipelothrix_larvaeW:H 0.89332408 0.28912486 0.00359062 0.03218096 NA Age&Sex 1.49240104 Bacteroides eggerthiiMUFA % -1.9239025 0.65548262 0.00544275 0.04082064 0.04389082 Age&Sex -1.3576263
s__Firmicutes_bacterium_CAG_83W:H 0.51627134 0.14474739 0.00093676 0.01002478 NA Age&Sex 1.99892526 Ruminococcus sp CAG 579PUFA % 75.1532141 0.69332533 4.89E-52 1.37E-49 4.93E-49 Age&Sex 48.306957
s__Gemella_morbillorumW:H -1.5458936 0.48582464 0.00278807 0.02562912 NA Age&Sex -1.5912663 Comamonas kerstersiiPUFA % 51.4563348 0.47639846 5.65E-52 1.37E-49 4.93E-49 Age&Sex 48.306957
s__Klebsiella_variicolaW:H 8.45652237 0.13453215 2.15E-42 8.56E-41 NA Age&Sex 40.067549 Firmicutes bacterium CAG 94PUFA % -21.571359 0.26115809 3.21E-47 3.90E-45 3.96E-45 Age&Sex -44.402232
s__Lactobacillus_ruminisW:H 1.44645468 0.46945599 0.00367587 0.03253824 NA Age&Sex 1.48760594 Eubacterium sp CAG 274PUFA % -17.573571 0.23685761 2.54E-45 2.32E-43 1.66E-43 Age&Sex -42.779378
s__Megasphaera_elsdeniiW:H -5.1410802 0.12785843 1.45E-34 3.14E-33 NA Age&Sex -32.503127 Bacteroides coprophilusPUFA % -15.365028 0.22005247 3.01E-44 2.43E-42 1.48E-42 Age&Sex -41.828419
s__Methanobrevibacter_smithiiW:H -1.8849777 0.41206526 4.36E-05 0.00057854 NA Age&Sex -3.2376642 Clostridium sp CAG 964PUFA % 27.992295 0.41906997 1.82E-43 1.33E-41 8.16E-42 Age&Sex 41.088532
s__Mitsuokella_multacidaW:H -11.138676 0.2901219 9.16E-34 1.93E-32 NA Age&Sex -31.713945 Megasphaera elsdeniiPUFA % -13.707086 0.22006096 3.11E-42 2.06E-40 1.23E-40 Age&Sex -39.910758
s__Parvimonas_sp_oral_taxon_110W:H -1.5458935 0.48582528 0.00278811 0.02562912 NA Age&Sex -1.5912663 Prevotella corporisPUFA % -77.882507 1.3583893 8.96E-41 5.44E-39 3.06E-39 Age&Sex -38.513837
s__Prevotella_corporisW:H -45.944139 0.70289753 4.40E-43 1.85E-41 NA Age&Sex -40.731875 Ruminococcus obeum CAG 39PUFA % -72.54034 1.34162731 9.62E-40 5.01E-38 3.00E-38 Age&Sex -37.52335
s__Prevotella_sp_AM42_24W:H 1.84028659 0.35610493 6.53E-06 9.36E-05 NA Age&Sex 4.02874809 Citrobacter youngaePUFA % -10.897097 0.33732411 8.71E-31 2.12E-29 1.74E-29 Age&Sex -28.75963
s__Prevotella_sp_CAG_891W:H -14.534469 0.25000834 5.10E-41 1.66E-39 NA Age&Sex -38.779022 Mitsuokella multacidaPUFA % 7.49674785 0.2361184 1.73E-30 4.06E-29 3.43E-29 Age&Sex 28.4641696
s__Ruminococcaceae_bacterium_D5W:H -9.6742036 0.26652949 8.59E-33 1.58E-31 NA Age&Sex -30.801745 Klebsiella variicolaPUFA % -10.366924 0.33645975 5.62E-30 1.28E-28 1.10E-28 Age&Sex -27.957513
s__Ruthenibacterium_lactatiformansW:H -0.5068677 0.17426677 0.00583889 0.04925275 NA Age&Sex -1.3075695 Clostridium sp CAG 411PUFA % 6.61242969 0.2205863 1.66E-29 3.55E-28 3.17E-28 Age&Sex 27.4986259
s__Streptococcus_lutetiensisW:H -2.4292742 0.65206875 0.00058826 0.00698877 NA Age&Sex -2.155599 Ruminococcaceae bacterium D5PUFA % 6.58960635 0.22014323 1.75E-29 3.55E-28 3.34E-28 Age&Sex 27.4764497
s__Victivallis_vadensisW:H -9.1194347 0.2582013 2.54E-32 4.56E-31 NA Age&Sex -30.341183 Citrobacter europaeusPUFA % -10.038764 0.33583882 1.85E-29 3.65E-28 3.52E-28 Age&Sex -27.453954
s__Ruminococcus_sp_CAG_579TC-mgdl 37.4684366 0.3377975 1.91E-52 1.40E-49 4.24E-49 Age&Sex 48.3723967 Citrobacter portucalensisPUFA % -9.9927053 0.33574587 2.19E-29 4.21E-28 4.15E-28 Age&Sex -27.381546
s__Parabacteroides_sp_CAG_409Glu-mgdl 13.7932688 0.14277932 5.39E-50 3.59E-47 4.00E-47 Age&Sex 46.3984102 Victivallis vadensisPUFA % 6.24969803 0.21330466 4.06E-29 7.58E-28 7.60E-28 Age&Sex 27.1193454
s__Bacteroides_coprophilusGlu-mgdl 11.12479 0.11683431 9.73E-50 3.59E-47 5.41E-47 Age&Sex 46.2669652 Clostridium sp CAG 413PUFA % 11.6491163 1.11927879 4.48E-13 6.28E-12 6.67E-12 Age&Sex 11.1757196
s__Firmicutes_bacterium_CAG_170TC-mgdl -26.783147 0.28652992 2.07E-49 7.58E-47 9.20E-47 Age&Sex -46.036129 Methanobrevibacter smithiiPUFA % 3.44647767 0.55361764 2.07E-07 2.74E-06 2.87E-06 Age&Sex 5.54169006
s__Ruminococcus_sp_CAG_624TG-mgdl -50.805881 0.57657626 2.30E-48 8.49E-46 6.39E-46 Age&Sex -45.194326 Lactococcus lactisPUFA % -2.5961367 0.57558032 5.33E-05 6.37E-04 6.63E-04 Age&Sex -3.1783111
s__Megasphaera_elsdeniiGlu-mgdl 10.022584 0.11679434 6.77E-48 1.67E-45 1.37E-45 Age&Sex 44.8636394 Eubacterium sp CAG 180PUFA % -1.3696109 0.33594415 2.05E-04 0.00229424 0.00239758 Age&Sex -2.6202268
s__Ruminococcus_sp_CAG_330TC-mgdl -23.997439 0.28594562 1.68E-47 1.90E-45 2.66E-45 Age&Sex -44.575385 Prevotella sp AM42 24PUFA % -1.9097363 0.48459587 3.09E-04 0.00341445 0.00348827 Age&Sex -2.4573902
s__Bacteroides_coprophilusTC-mgdl 47.4585962 0.56659895 1.82E-47 1.90E-45 2.66E-45 Age&Sex 44.5753848 Streptococcus lutetiensisPUFA % 3.21593811 0.8903163 8.21E-04 0.00879846 0.00872933 Age&Sex 2.05901899
s__Bacteroides_coprophilusTG-mgdl -246.32312 3.08812387 1.33E-46 8.94E-45 1.29E-44 Age&Sex -43.889907 Desulfovibrionaceae bacteriumPUFA % 2.06382749 0.61416263 0.00169289 0.01685584 0.01667636 Age&Sex 1.77789877
s__Firmicutes_bacterium_CAG_170TG-mgdl -125.67225 1.58075748 1.53E-46 9.38E-45 1.41E-44 Age&Sex -43.84987 Collinsella intestinalisPUFA % 1.6734023 0.50135122 0.00180461 0.01754084 0.01749268 Age&Sex 1.75714366
s__Mitsuokella_multacidaTC-mgdl -41.188825 0.53219269 4.56E-46 3.33E-44 3.62E-44 Age&Sex -43.4417 Prevotella sp CAG 891PUFA % -1.0170782 0.30683981 0.00192598 0.01847421 0.01850773 Age&Sex -1.7326468
s__Bifidobacterium_kashiwanohenseTG-mgdl 24.5979602 0.3182816 4.83E-46 2.74E-44 3.70E-44 Age&Sex 43.4315691 Dielma fastidiosaPUFA % -1.3316455 0.40737736 0.00219038 0.02053537 0.02051064 Age&Sex -1.6880207
s__Enterococcus_mundtiiTC-mgdl 10.9696389 0.1451338 1.20E-45 6.25E-44 7.18E-44 Age&Sex 43.1438542 Bacteroides eggerthiiPUFA % 2.29900509 0.70363173 0.00219949 0.02053537 0.02051522 Age&Sex 1.68792386
s__Enterococcus_mundtiiTG-mgdl 55.8706582 0.74178091 1.38E-45 6.35E-44 7.76E-44 Age&Sex 43.1101904 Clostridium sp CAG 242PUFA % 2.05332261 0.63541997 0.00243106 0.02215301 0.02227022 Age&Sex 1.65227545
s__Prevotella_corporisGlu-mgdl 7.55448893 0.10162893 2.35E-45 1.74E-43 1.28E-43 Age&Sex 42.8938587 Bacteroides finegoldiiPUFA % -1.0067753 0.3192983 0.00301928 0.02684211 0.02688326 Age&Sex -1.5705181
s__Acinetobacter_johnsoniiGlu-mgdl -187.7872 2.53728215 2.81E-45 1.89E-43 1.49E-43 Age&Sex -42.827374 Ruminococcus sp CAG 403PUFA % 1.77942553 0.56943965 0.0032623 0.02831213 0.02868234 Age&Sex 1.5423855
s__Megasphaera_elsdeniiTC-mgdl 41.1543194 0.56658318 6.03E-45 2.76E-43 3.05E-43 Age&Sex 42.5160816 Bacteroides sp CAG 462PUFA % -1.6876598 0.55884425 0.00433821 0.03635124 0.03652973 Age&Sex -1.4373535
s__Citrobacter_youngaeTC-mgdl 34.8253445 0.48121478 7.00E-45 2.86E-43 3.40E-43 Age&Sex 42.468596 Firmicutes bacterium CAG 95PUFA % 1.16128334 0.39120203 0.0049795 0.04078712 0.0407964 Age&Sex 1.38937816
s__Clostridium_bolteae_CAG_59TG-mgdl -29.733025 0.42081841 1.86E-44 7.21E-43 8.26E-43 Age&Sex -42.083108 Paraprevotella xylaniphilaPUFA % -0.7864017 0.27124263 0.00598436 0.04809685 0.04756819 Age&Sex -1.3226834
s__Ruminococcus_sp_CAG_330TG-mgdl -109.62528 1.57466901 3.39E-44 1.18E-42 1.44E-42 Age&Sex -41.84261 Lactobacillus ruminisPUFA % -1.2648666 0.43708346 0.00606984 0.04809685 0.04796177 Age&Sex -1.3191048
s__Mitsuokella_multacidaGlu-mgdl -16.848341 0.24207424 3.43E-44 1.94E-42 1.44E-42 Age&Sex -41.84261 Alistipes onderdonkiiPUFA % 1.67309036 0.58134271 0.00632936 0.04961404 0.04960108 Age&Sex 1.30450885
s__Parvimonas_sp_oral_taxon_110TC-mgdl 19.9214321 0.29021953 6.02E-44 2.00E-42 2.31E-42 Age&Sex 41.6372113 Ruminococcus sp CAG 579Sat FA % -87.132841 0.81100761 7.03E-52 1.85E-49 5.05E-49 Age&Sex -48.296792
s__Parvimonas_sp_oral_taxon_110TG-mgdl 31.5888106 0.46157124 6.79E-44 2.09E-42 2.56E-42 Age&Sex 41.5918108 Comamonas kerstersiiSat FA % -57.732908 0.54518678 1.27E-51 2.32E-49 6.51E-49 Age&Sex -48.186652
s__Megasphaera_elsdeniiTG-mgdl -209.91133 3.08559711 8.66E-44 2.56E-42 3.21E-42 Age&Sex -41.493505 Bacteroides coprophilusSat FA % 14.4376108 0.1596492 7.98E-49 9.74E-47 1.61E-46 Age&Sex 45.792443
s__Prevotella_sp_CAG_891TG-mgdl -50.13225 0.73813334 9.26E-44 2.63E-42 3.38E-42 Age&Sex -41.47165 Megasphaera elsdeniiSat FA % 12.9368817 0.15975684 7.20E-47 4.79E-45 7.51E-45 Age&Sex 44.1245272
s__Dorea_sp_CAG_317Glu-mgdl -171.48179 2.53744388 1.13E-43 5.98E-42 4.01E-42 Age&Sex -41.396778 Firmicutes bacterium CAG 94Sat FA % 6.75399797 0.09446601 1.15E-44 5.60E-43 6.54E-43 Age&Sex 42.1843262
s__Klebsiella_variicolaTC-mgdl 32.4749414 0.48116799 1.20E-43 3.65E-42 4.15E-42 Age&Sex 41.3815097 Parvimonas sp oral taxon 110Sat FA % 13.231186 0.18952878 3.03E-44 1.39E-42 1.49E-42 Age&Sex 41.8282276
s__Gemella_morbillorumTC-mgdl 19.3977453 0.28984924 1.69E-43 4.94E-42 5.60E-42 Age&Sex 41.2521528 Gemella morbillorumSat FA % 12.8867418 0.18935077 8.52E-44 3.67E-42 3.95E-42 Age&Sex 41.4038876
s__Gemella_morbillorumTG-mgdl 30.6776592 0.46157257 2.23E-43 5.68E-42 7.30E-42 Age&Sex 41.1368115 Eubacterium sp CAG 274Sat FA % 12.1597838 0.19729934 4.78E-42 1.95E-40 1.84E-40 Age&Sex 39.7341876
s__Clostridium_sp_CAG_411TC-mgdl -34.787749 0.53197127 4.31E-43 1.21E-41 1.37E-41 Age&Sex -40.86323 Mitsuokella multacidaSat FA % -9.7614079 0.25862421 1.81E-33 4.73E-32 3.92E-32 Age&Sex -31.406839
s__Ruminococcaceae_bacterium_D5TC-mgdl -34.617617 0.53189939 5.24E-43 1.42E-41 1.64E-41 Age&Sex -40.785292 Clostridium sp CAG 411Sat FA % -8.5752277 0.24525539 3.80E-32 9.58E-31 7.91E-31 Age&Sex -30.101694
s__Citrobacter_youngaeTG-mgdl 9.90478066 0.15318263 6.82E-43 1.57E-41 2.08E-41 Age&Sex 40.6823247 Ruminococcaceae bacterium D5Sat FA % -8.5445994 0.24490227 4.13E-32 1.01E-30 8.56E-31 Age&Sex -30.067552
s__Citrobacter_europaeusTC-mgdl 31.0055704 0.48126881 7.91E-43 2.07E-41 2.38E-41 Age&Sex 40.6239355 Victivallis vadensisSat FA % -8.0896856 0.2395085 1.50E-31 3.53E-30 3.06E-30 Age&Sex -29.51427
s__Citrobacter_portucalensisTC-mgdl 30.8013254 0.48125416 1.03E-42 2.61E-41 3.02E-41 Age&Sex 40.5195028 Citrobacter youngaeSat FA % 7.33952752 0.22200856 3.50E-31 8.00E-30 7.06E-30 Age&Sex 29.1509709
s__Klebsiella_variicolaTG-mgdl 9.35794782 0.15310392 6.70E-42 1.45E-40 1.86E-40 Age&Sex 39.7300645 Klebsiella variicolaSat FA % 6.96966126 0.22212611 2.75E-30 6.10E-29 5.45E-29 Age&Sex 28.2632156
s__Clostridium_sp_CAG_411Glu-mgdl -14.703161 0.2420463 8.61E-42 3.53E-40 2.33E-40 Age&Sex -39.631997 Citrobacter europaeusSat FA % 6.73927519 0.2219735 1.00E-29 2.04E-28 1.95E-28 Age&Sex 27.7107697
s__Ruminococcaceae_bacterium_D5Glu-mgdl -14.647464 0.24204393 1.00E-41 3.85E-40 2.69E-40 Age&Sex -39.570584 Citrobacter portucalensisSat FA % 6.70710875 0.22200171 1.22E-29 2.35E-28 2.35E-28 Age&Sex 27.6294873
s__Victivallis_vadensisTC-mgdl -32.153011 0.53209245 1.06E-41 2.51E-40 2.78E-40 Age&Sex -39.555224 Bacteroides plebeiusSat FA % 2.35226326 0.47911222 1.50E-05 2.11E-04 1.95E-04 Age&Sex 3.71015155
s__Citrobacter_europaeusTG-mgdl 9.01912286 0.15305186 2.95E-41 6.22E-40 7.53E-40 Age&Sex 39.1230355 Ruminococcus obeum CAG 39Sat FA % 3.16570769 0.67643566 3.12E-05 4.08E-04 3.96E-04 Age&Sex 3.40195641
s__Citrobacter_portucalensisTG-mgdl 8.9715148 0.15304389 3.65E-41 7.47E-40 9.21E-40 Age&Sex 39.0357553 Methanobrevibacter smithiiSat FA % -3.012738 0.74277577 2.18E-04 0.00279949 0.00254605 Age&Sex -2.5941333
s__Victivallis_vadensisGlu-mgdl -13.818649 0.24198382 1.05E-40 3.29E-39 2.57E-39 Age&Sex -38.589633 Klebsiella oxytocaSat FA % 1.62089721 0.466617 0.00122538 0.01379963 0.01249547 Age&Sex 1.90324741
s__Citrobacter_youngaeGlu-mgdl 13.7745156 0.2426745 1.35E-40 3.97E-39 3.18E-39 Age&Sex 38.4973234 Dielma fastidiosaSat FA % 1.01252839 0.30906089 0.00214599 0.0221248 0.02012879 Age&Sex 1.6961823
s__Klebsiella_variicolaGlu-mgdl 12.9795826 0.24266439 1.49E-39 3.79E-38 3.31E-38 Age&Sex 37.4802708 Enterobacter cloacae complexSat FA % 1.5973757 0.4936323 0.00240067 0.02407248 0.02202211 Age&Sex 1.65714108
s__Citrobacter_europaeusGlu-mgdl 12.4867859 0.2426866 7.14E-39 1.70E-37 1.54E-37 Age&Sex 36.8121739 Slackia isoflavoniconvertensSat FA % -1.3037435 0.41062487 0.00284227 0.02811543 0.02575422 Age&Sex -1.5891517
s__Citrobacter_portucalensisGlu-mgdl 12.4174551 0.242684 8.94E-39 2.06E-37 1.91E-37 Age&Sex 36.7189018 Bacteroides eggerthiiSat FA % -3.0726476 1.02237892 0.00451101 0.04127572 0.03769913 Age&Sex -1.4236686
s__Alloprevotella_tanneraeTC-mgdl -17.797828 0.36315848 5.09E-38 1.10E-36 1.07E-36 Age&Sex -35.971693 Bacteroides salyersiaeSat FA % 1.18499239 0.39974062 0.00503425 0.04386993 0.04110537 Age&Sex 1.38610142
s__Clostridium_bolteae_CAG_59TC-mgdl 9.87417164 0.21444798 6.28E-37 1.31E-35 1.31E-35 Age&Sex 34.8843672 Firmicutes bacterium CAG 170Trans FA % -75.319591 0.857156 2.58E-48 9.43E-46 4.65E-46 Age&Sex -45.332996
s__Prevotella_sp_CAG_891Glu-mgdl -13.893071 0.33389668 3.67E-35 8.21E-34 7.29E-34 Age&Sex -33.137478 Acinetobacter johnsoniiTrans FA % 9.7776084 0.1138945 6.67E-48 1.56E-45 1.11E-45 Age&Sex 44.9541986
s__Mitsuokella_multacidaTG-mgdl -11.959988 0.31232964 1.02E-33 1.79E-32 1.93E-32 Age&Sex -31.713909 Dorea sp CAG 317Trans FA % 9.16363207 0.1137868 9.02E-47 1.10E-44 8.98E-45 Age&Sex 44.0468508
s__Clostridium_sp_CAG_411TG-mgdl -10.476434 0.31019385 1.50E-31 2.57E-30 2.83E-30 Age&Sex -29.548851 Ruminococcus sp CAG 330Trans FA % -66.683216 0.8513744 2.80E-46 2.56E-44 2.39E-44 Age&Sex -43.620723
s__Ruminococcaceae_bacterium_D5TG-mgdl -10.437498 0.31007537 1.71E-31 2.87E-30 3.20E-30 Age&Sex -29.495041 Citrobacter youngaeTrans FA % 9.35971573 0.12094982 4.58E-46 3.72E-44 3.55E-44 Age&Sex 43.4497572
s__Victivallis_vadensisTG-mgdl -9.8636249 0.30895558 1.39E-30 2.28E-29 2.57E-29 Age&Sex -28.58999 Firmicutes bacterium CAG 94Trans FA % -80.439142 1.05982042 1.01E-45 7.38E-44 7.47E-44 Age&Sex -43.126526
s__Erysipelothrix_larvaeTC-mgdl -16.828425 1.6379957 6.60E-13 9.86E-12 1.08E-11 Age&Sex -10.966966 Klebsiella variicolaTrans FA % 8.85360968 0.12103122 4.52E-45 2.55E-43 2.77E-43 Age&Sex 42.5579129
s__Erysipelothrix_larvaeTG-mgdl -6.6198833 0.73847252 3.28E-11 4.75E-10 5.21E-10 Age&Sex -9.2831571 Citrobacter europaeusTrans FA % 8.53985556 0.12107948 2.00E-44 9.13E-43 1.04E-42 Age&Sex 41.9831365
s__Comamonas_kerstersiiTC-mgdl 2.14820313 0.33979395 1.51E-07 2.00E-06 2.25E-06 Age&Sex 5.64830442 Citrobacter portucalensisTrans FA % 8.49583322 0.12108659 2.47E-44 1.06E-42 1.25E-42 Age&Sex 41.9041755
s__Prevotella_sp_AM42_24TC-mgdl 1.95566205 0.31205103 1.80E-07 2.36E-06 2.67E-06 Age&Sex 5.57304898 Bacteroides coprophilusTrans FA % 265.658979 3.85423618 5.09E-44 1.91E-42 2.41E-42 Age&Sex 41.6187471
s__Lactobacillus_ruminisTC-mgdl 1.54337724 0.30925531 1.16E-05 1.39E-04 1.57E-04 Age&Sex 3.80496316 Clostridium bolteae CAG 59Trans FA % -90.647207 1.33602977 9.66E-44 3.21E-42 4.41E-42 Age&Sex -41.355501
s__Bacteroides_sp_CAG_462TG-mgdl -4.0498745 0.83891049 1.95E-05 2.40E-04 2.60E-04 Age&Sex -3.5857497 Bacteroides coagulansTrans FA % -343.81979 5.78988153 2.16E-41 6.08E-40 7.78E-40 Age&Sex -39.108775
s__Actinomyces_turicensisGlu-mgdl -3.748991 0.79217125 2.64E-05 4.24E-04 3.49E-04 Age&Sex -3.4567847 Eubacterium brachyTrans FA % -341.97776 5.78984204 2.68E-41 7.28E-40 9.62E-40 Age&Sex -39.016662
s__Aerococcus_urinaeequiGlu-mgdl -7.5820465 1.6969217 6.09E-05 9.17E-04 7.87E-04 Age&Sex -3.1040126 Megasphaera elsdeniiTrans FA % 218.816844 3.85830187 1.39E-40 3.29E-39 4.67E-39 Age&Sex 38.3310391
s__Bacteroides_clarusTC-mgdl 2.02191995 0.47305204 1.11E-04 0.00125552 0.00140816 Age&Sex 2.85134873 Mitsuokella multacidaTrans FA % -10.801606 0.24137594 1.98E-36 4.14E-35 5.15E-35 Age&Sex -34.28802
s__Lactococcus_lactisTG-mgdl 1.77065005 0.43429604 2.04E-04 0.00243378 0.00253924 Age&Sex 2.59529718 Clostridium sp CAG 964Trans FA % -14.542709 0.33955785 1.15E-35 2.22E-34 2.85E-34 Age&Sex -33.545563
s__Ruminococcus_obeum_CAG_39TC-mgdl 2.27258602 0.56263474 2.29E-04 0.0025072 0.00283413 Age&Sex 2.54758038 Clostridium sp CAG 411Trans FA % -9.4257093 0.24305549 6.14E-34 1.07E-32 1.37E-32 Age&Sex -31.862043
s__Lactobacillus_ruminisTG-mgdl 1.63909849 0.41521913 3.03E-04 0.00349361 0.00364054 Age&Sex 2.43883461 Ruminococcaceae bacterium D5Trans FA % -9.3900103 0.24310862 7.21E-34 1.23E-32 1.59E-32 Age&Sex -31.798235
s__Olsenella_scatoligenesGlu-mgdl 1.85781228 0.47559964 3.43E-04 0.00468937 0.00410089 Age&Sex 2.38712149 Victivallis vadensisTrans FA % -8.8582669 0.24388108 8.35E-33 1.36E-31 1.76E-31 Age&Sex -30.755164
s__Bacteroides_plebeiusTC-mgdl 1.84586953 0.48693146 4.85E-04 0.00492737 0.0055536 Age&Sex 2.25542579 Erysipelothrix larvaeTrans FA % 6.36098222 0.61508156 5.42E-13 7.09E-12 8.06E-12 Age&Sex 11.0939316
s__Bifidobacterium_angulatumTC-mgdl 1.3037303 0.36316011 8.76E-04 0.00854497 0.00968287 Age&Sex 2.01399612 Alloprevotella tanneraeTrans FA % 1989.74546 213.760295 1.15E-11 1.45E-10 1.69E-10 Age&Sex 9.77159842
s__Bacteroides_doreiGlu-mgdl -1.5411427 0.4313312 9.20E-04 0.01150545 0.01007262 Age&Sex -1.9968575 Bacteroides plebeiusTrans FA % -7.5096871 0.85968316 6.64E-11 8.10E-10 9.68E-10 Age&Sex -9.0139548
s__Peptostreptococcus_anaerobiusTG-mgdl -2.5040173 0.7132751 0.00110198 0.01161805 0.01192368 Age&Sex -1.9235897 Comamonas kerstersiiTrans FA % -10.510154 2.43227927 9.64E-05 0.0010854 0.00116633 Age&Sex -2.9331778
s__Prevotella_sp_AM42_24Glu-mgdl -2.2226954 0.63330739 0.00110494 0.01359074 0.01192368 Age&Sex -1.9235897 Fusobacterium variumTrans FA % -3.3527741 0.88645801 4.97E-04 0.00535246 0.00549003 Age&Sex -2.2604252
s__Ruminococcus_sp_CAG_624TC-mgdl -3.7097786 1.06126285 0.00115056 0.01093777 0.01235599 Age&Sex -1.9081226 Bacteroides doreiTrans FA % 0.86985849 0.2345522 6.18E-04 0.00646622 0.0067163 Age&Sex 2.17286998
s__Alistipes_inopsGlu-mgdl -1.8578709 0.53508052 0.00123098 0.0148928 0.01296901 Age&Sex -1.8870932 Peptostreptococcus anaerobiusTrans FA % -4.7267868 1.27637753 6.28E-04 0.00647577 0.00681121 Age&Sex -2.1667758
s__Enterococcus_saccharolyticusTG-mgdl 2.18882643 0.63279618 0.00127834 0.01274884 0.01340447 Age&Sex 1.87275033 Turicimonas murisTrans FA % 1.15986945 0.31936286 7.75E-04 0.00776928 0.00829402 Age&Sex 2.08123505
s__Bacteroides_plebeiusTG-mgdl 1.73227343 0.50911565 0.0015021 0.01458613 0.01553096 Age&Sex 1.80880173 Prevotella corporisTrans FA % -4.0762871 1.15498123 0.00104399 0.01032698 0.01089567 Age&Sex -1.962746
s__Actinomyces_turicensisTC-mgdl -2.7653209 0.81719835 0.00158372 0.01467443 0.01622396 Age&Sex -1.7898432 Prevotella copriTrans FA % -1.207608 0.34272987 0.00106167 0.01036192 0.01106295 Age&Sex -1.956129
s__Parvimonas_micraTG-mgdl -2.9812421 0.90185724 0.00197545 0.01893351 0.01996099 Age&Sex -1.6998178 Ruminococcus obeum CAG 39Trans FA % -2.392143 0.7059479 0.00156293 0.01448185 0.01558026 Age&Sex -1.8074254
s__Alistipes_finegoldiiGlu-mgdl -0.9163246 0.27821035 0.00204332 0.02319953 0.02055338 Age&Sex -1.6871167 Eubacterium siraeumTrans FA % 0.90939456 0.27153912 0.00174816 0.01579815 0.01709451 Age&Sex 1.76714338
s__Haemophilus_sp_HMSC71H05TC-mgdl -1.1098709 0.33739666 0.0020671 0.01868047 0.02060613 Age&Sex -1.6860036 Bacteroides sp CAG 462Trans FA % 1.15785146 0.35610156 0.00229919 0.0196051 0.02117863 Age&Sex 1.67410219
s__Ruminococcus_bromiiGlu-mgdl 0.81511037 0.24868293 0.00213661 0.0235346 0.0211097 Age&Sex 1.67551787 Roseburia sp CAG 309Trans FA % -2.0841606 0.65933046 0.00295405 0.02429621 0.02652234 Age&Sex -1.5763882
s__Methanobrevibacter_smithiiTG-mgdl -3.3704122 1.03659794 0.0022995 0.02169667 0.0226185 Age&Sex -1.6455362 Gemella morbillorumTrans FA % 2.66070046 0.84501913 0.00305602 0.02458256 0.02710194 Age&Sex 1.56699966
s__Prevotella_sp_AM42_24TG-mgdl 1.2937158 0.39833106 0.00232254 0.02169667 0.02274456 Age&Sex 1.64312249 Parvimonas sp oral taxon 110Trans FA % 2.66070046 0.84501953 0.00305603 0.02458256 0.02710194 Age&Sex 1.56699966
s__Streptococcus_sanguinisTC-mgdl 1.69077755 0.52677057 0.00258233 0.02250314 0.02447921 Age&Sex 1.61120253 Bacteroides cellulosilyticusTrans FA % 0.69666567 0.23581687 0.00517218 0.03943787 0.04206495 Age&Sex 1.37607958
s__Sutterella_parvirubraGlu-mgdl -1.7413944 0.54266894 0.00258777 0.02689824 0.02447921 Age&Sex -1.6112025 Parabacteroides sp CAG 409Sugar % 18.4644049 0.17272134 8.62E-52 3.37E-49 5.16E-49 Age&Sex 48.2873943
s__Clostridium_sp_CAG_964TC-mgdl -2.8064005 0.8992609 0.00329899 0.02775699 0.03068472 Age&Sex -1.5130779 Mitsuokella multacidaSugar % -51.500333 0.61101575 1.41E-47 1.65E-45 2.02E-45 Age&Sex -44.694077
s__Enterococcus_saccharolyticusGlu-mgdl -3.1522694 1.01317465 0.00338586 0.03422962 0.03123137 Age&Sex -1.505409 Clostridium sp CAG 964Sugar % -40.862342 0.48625471 1.59E-47 1.65E-45 2.14E-45 Age&Sex -44.670497
s__Bacteroides_sp_CAG_462TC-mgdl -1.7867112 0.57800456 0.00357677 0.02880165 0.03222479 Age&Sex -1.4918098 Eubacterium sp CAG 274Sugar % 14.4739124 0.17224108 1.59E-47 1.65E-45 2.14E-45 Age&Sex 44.6704973
s__Prevotella_biviaTC-mgdl 1.99508314 0.64769507 0.00368435 0.02899943 0.03276128 Age&Sex 1.48463921 Clostridium bolteae CAG 59Sugar % 66.6982468 0.88775302 1.53E-45 8.52E-44 1.06E-43 Age&Sex 42.9748881
s__Prevotella_stercoreaGlu-mgdl -2.5367624 0.82332353 0.00367592 0.03617102 0.03276128 Age&Sex -1.4846392 Citrobacter youngaeSugar % 44.6255347 0.61435024 6.02E-45 2.73E-43 3.52E-43 Age&Sex 42.4530496
s__Roseburia_sp_CAG_309TC-mgdl 1.26099249 0.41269663 0.0039407 0.03068718 0.03476264 Age&Sex 1.45888728 Firmicutes bacterium CAG 94Sugar % 9.70002103 0.13418646 7.33E-45 3.13E-43 4.22E-43 Age&Sex 42.3750145
s__Agathobaculum_butyriciproducensGlu-mgdl 0.66621131 0.21830623 0.0039811 0.03791331 0.03498018 Age&Sex 1.45617797 Clostridium sp CAG 411Sugar % -43.443362 0.611294 1.47E-44 5.91E-43 8.15E-43 Age&Sex -42.089063
s__Bacteroides_sp_CAG_462Glu-mgdl -1.9755899 0.65276615 0.00426199 0.03921145 0.03700942 Age&Sex -1.4316877 Ruminococcaceae bacterium D5Sugar % -43.233808 0.611283 1.78E-44 6.47E-43 9.51E-43 Age&Sex -42.021693
s__Bacteroides_intestinalisTC-mgdl -1.5183399 0.50193391 0.00427937 0.03297369 0.03701574 Age&Sex -1.4316136 Klebsiella variicolaSugar % 41.6541009 0.6137409 9.54E-44 3.01E-42 4.39E-42 Age&Sex 41.3579794
s__Firmicutes_bacterium_CAG_94TG-mgdl 2.00871615 0.66649566 0.0044096 0.03794648 0.03751905 Age&Sex 1.42574821 Victivallis vadensisSugar % -40.112283 0.61123838 3.74E-43 1.09E-41 1.60E-41 Age&Sex -40.796229
s__Ruminococcus_sp_CAG_403TG-mgdl -2.7017107 0.90055654 0.00457622 0.03877932 0.03868036 Age&Sex -1.4125095 Citrobacter europaeusSugar % 39.7930852 0.61322328 5.90E-43 1.65E-41 2.46E-41 Age&Sex 40.6090981
s__Clostridium_sp_CAG_242TG-mgdl 3.1899439 1.06693027 0.00470329 0.03877932 0.03930606 Age&Sex 1.4055405 Citrobacter portucalensisSugar % 39.5317352 0.61290543 7.55E-43 2.03E-41 3.11E-41 Age&Sex 40.5074179
s__Lactococcus_lactisTC-mgdl 1.27089585 0.43626573 0.00576907 0.04353563 0.04714939 Age&Sex 1.32652394 Alloprevotella tanneraeSugar % -116.66445 2.01318027 5.81E-41 1.45E-39 2.04E-39 Age&Sex -38.690539
s__Turicimonas_murisTG-mgdl 1.15273871 0.39878423 0.00612199 0.04858097 0.04966857 Age&Sex 1.30391838 Prevotella corporisSugar % -11.269288 0.21733749 5.23E-39 1.15E-37 1.53E-37 Age&Sex -36.81575
Prevotella sp AM42 24Total Energy -133.49178 1.28269421 2.58E-51 1.88E-48 NA Age&Sex -47.725747 Bacteroides coprophilusSugar % 8.02138283 0.15589696 7.14E-39 1.52E-37 2.06E-37 Age&Sex 36.6860988
Butyrivibrio sp CAG 318Total Energy 20.3683388 0.22222157 4.61E-49 8.40E-47 NA Age&Sex 46.0756446 Bacteroidales bacterium KA00251Sugar % -14.92861 0.30282693 4.01E-38 7.88E-37 1.12E-36 Age&Sex -35.950673
Clostridium bolteae CAG 59Total Energy -18.931244 0.21960758 5.63E-48 8.20E-46 NA Age&Sex -45.085924 Megasphaera elsdeniiSugar % 7.21496296 0.15593181 5.16E-37 9.37E-36 1.38E-35 Age&Sex 34.8611467
Porphyromonas endodontalisTotal Energy 17.8047227 0.22188745 1.05E-46 9.08E-45 NA Age&Sex 44.0421156 Parvimonas sp oral taxon 110Sugar % 459.69438 10.7131601 1.07E-35 1.80E-34 2.65E-34 Age&Sex 33.5768576
Streptococcus vestibularisTotal Energy 17.7740122 0.22188219 1.12E-46 9.08E-45 NA Age&Sex 44.0421156 Gemella morbillorumSugar % 429.042538 10.723265 1.76E-34 2.78E-33 4.08E-33 Age&Sex 32.3893854
Acinetobacter johnsoniiTotal Energy -46.519183 0.60622869 6.45E-46 3.92E-44 NA Age&Sex -43.406644 Bacteroides pectinophilusSugar % -3.1944083 0.36445388 6.06E-11 7.45E-10 8.86E-10 Age&Sex -9.0525821
Dorea sp CAG 317Total Energy -42.94886 0.60522658 1.56E-44 8.10E-43 NA Age&Sex -42.091325 Actinomyces turicensisSugar % -3.7420122 0.57430153 7.99E-08 9.36E-07 1.12E-06 Age&Sex -5.9490581
Lactobacillus inersTotal Energy -24.883411 0.37252279 1.82E-43 7.81E-42 NA Age&Sex -41.107335 Comamonas kerstersiiSugar % -3.2603759 0.52846132 2.48E-07 2.86E-06 3.43E-06 Age&Sex -5.4640911
Mitsuokella multacidaTotal Energy -10.532386 0.16464982 1.06E-42 4.28E-41 NA Age&Sex -40.368859 Lactococcus lactisSugar % 1.32439972 0.30015186 7.25E-05 7.31E-04 8.95E-04 Age&Sex 3.048
Alloprevotella tanneraeTotal Energy 9.99145425 0.1575803 1.51E-42 5.51E-41 NA Age&Sex 40.2587672 Bacteroides eggerthiiSugar % -3.3556484 0.82226686 2.02E-04 0.00198212 0.00237213 Age&Sex -2.6248623
Enterococcus mundtiiTotal Energy -248.61597 3.97294081 2.58E-42 8.95E-41 NA Age&Sex -40.048191 Prevotella sp AM42 24Sugar % 1.51790103 0.3993175 4.70E-04 0.0044884 0.0052138 Age&Sex 2.2828454
Citrobacter youngaeTotal Energy 11.4049715 0.18521465 4.96E-42 1.64E-40 NA Age&Sex 39.7844251 Prevotella sp CAG 891Sugar % -4.1739009 1.14162709 7.22E-04 0.00663156 0.00774953 Age&Sex -2.1107246
Klebsiella variicolaTotal Energy 10.8342575 0.1835872 2.78E-41 8.81E-40 NA Age&Sex 39.0550344 Clostridium sp CAG 413Sugar % -1.9741967 0.55312786 9.30E-04 0.00844098 0.00981499 Age&Sex -2.0081104
Citrobacter europaeusTotal Energy 10.4804716 0.18255959 8.50E-41 2.58E-39 NA Age&Sex 38.5880517 Enterobacter cloacae complexSugar % 1.82723493 0.52579345 0.0012202 0.01067306 0.01248083 Age&Sex 1.90375662
Citrobacter portucalensisTotal Energy 10.4308259 0.18241466 9.98E-41 2.91E-39 NA Age&Sex 38.5362233 Bifidobacterium longumSugar % 0.92381633 0.2720633 0.00153197 0.01308482 0.01533776 Age&Sex 1.81423818
Clostridium sp CAG 411Total Energy -9.0522232 0.16465265 4.90E-40 1.32E-38 NA Age&Sex -37.878481 Prevotella buccalisSugar % -1.2654279 0.37624484 0.00167897 0.01385146 0.01656364 Age&Sex -1.7808442
Ruminococcaceae bacterium D5Total Energy -9.0137474 0.16465316 5.82E-40 1.52E-38 NA Age&Sex -37.819372 Enterococcus saccharolyticusSugar % 1.7749375 0.53090118 0.00177696 0.01449518 0.01732679 Age&Sex 1.76128194
Victivallis vadensisTotal Energy -8.4408535 0.16465264 8.28E-39 2.08E-37 NA Age&Sex -36.681844 Roseburia sp CAG 309Sugar % 1.27414216 0.38353079 0.00188601 0.01488306 0.01815121 Age&Sex 1.74109455
Prevotella corporisTotal Energy 8.53702055 0.1877578 1.04E-36 2.45E-35 NA Age&Sex 34.6104794 Bifidobacterium adolescentisSugar % 0.89540619 0.27061804 0.00195844 0.01528848 0.01879052 Age&Sex 1.7260611
Bacteroides coprophilusTotal Energy 11.8958587 0.37668406 2.13E-30 3.79E-29 NA Age&Sex 28.421594 Clostridium paraputrificumSugar % 1.55650131 0.49813732 0.00326434 0.0239385 0.02868234 Age&Sex 1.5423855
Megasphaera elsdeniiTotal Energy 10.7853396 0.37722961 1.06E-28 1.71E-27 NA Age&Sex 26.7664518 Clostridium sp CAG 242Sugar % 1.24130734 0.39776304 0.00329957 0.0239549 0.02887776 Age&Sex 1.53943648
Bacteroides eggerthiiTotal Energy 5.5737934 0.49776907 4.79E-14 6.24E-13 NA Age&Sex 12.2051477 Roseburia intestinalisSugar % 0.66690682 0.22112133 0.00438387 0.03120284 0.03686763 Age&Sex 1.4333548
Bacteroides clarusTotal Energy 2.82562373 0.48584975 7.91E-07 9.01E-06 NA Age&Sex 5.04542536 Paraprevotella xylaniphilaSugar % 0.76489205 0.25525186 0.00461852 0.03255383 0.03840511 Age&Sex 1.41561097
Blastocystis sp subtype 1Total Energy 2.48833996 0.4691731 4.20E-06 4.57E-05 NA Age&Sex 4.33984042 Firmicutes bacterium CAG 145Sugar % -1.7928826 0.59925074 0.00467764 0.03265353 0.03875178 Age&Sex -1.4117084
Peptostreptococcus anaerobiusTotal Energy -6.7612642 1.38592537 1.66E-05 0.00017502 NA Age&Sex -3.7569222 Parabacteroides sp CAG 409Carbs % 69.3503159 0.65780185 1.52E-51 1.10E-48 7.24E-49 Age&Sex 48.1402036
Comamonas kerstersiiTotal Energy 2.48366536 0.55040972 5.30E-05 0.00054404 NA Age&Sex 3.26436838 Clostridium sp CAG 964Carbs % 17.3567214 0.20687375 1.70E-47 3.04E-45 2.22E-45 Age&Sex 44.6532978
Clostridium paraputrificumTotal Energy -3.5591184 0.82215174 9.40E-05 0.00093909 NA Age&Sex -3.0272933 Enterococcus mundtiiCarbs % -15.887313 0.19551936 6.26E-47 5.66E-45 6.96E-45 Age&Sex -44.157241
Ruminococcus sp CAG 488Total Energy -2.5385679 0.60439763 0.00014015 0.00134436 NA Age&Sex -2.8714847 Desulfovibrionaceae bacteriumCarbs % -22.210745 0.28398722 2.97E-46 2.15E-44 2.49E-44 Age&Sex -43.604335
Clostridium perfringensTotal Energy -5.1403503 1.25956041 0.00020198 0.00191222 NA Age&Sex -2.7184632 Citrobacter youngaeCarbs % -11.344796 0.18704945 9.17E-42 5.10E-40 3.43E-40 Age&Sex -39.464226
Phascolarctobacterium sp CAG 266Total Energy 2.2112338 0.56727066 0.00035172 0.00324564 NA Age&Sex 2.4886998 Prevotella corporisCarbs % -16.521587 0.27996521 2.78E-41 1.34E-39 9.92E-40 Age&Sex -39.003448
Ruminococcus sp CAG 403Total Energy 2.24161934 0.6000892 0.00057114 0.00514028 NA Age&Sex 2.28901342 Klebsiella variicolaCarbs % -10.707924 0.18635616 8.20E-41 3.71E-39 2.86E-39 Age&Sex -38.543151
Clostridium bolteaeTotal Energy -2.2308794 0.61009576 0.00072054 0.00632863 NA Age&Sex -2.1986902 Citrobacter europaeusCarbs % -10.312818 0.18593352 3.43E-40 1.38E-38 1.09E-38 Age&Sex -37.961052
Methanobrevibacter smithiiTotal Energy -2.0775032 0.57566722 0.00082857 0.00710623 NA Age&Sex -2.1483605 Citrobacter portucalensisCarbs % -10.25734 0.18587479 4.21E-40 1.60E-38 1.33E-38 Age&Sex -37.875934
Streptococcus lutetiensisTotal Energy -4.1186972 1.20983635 0.0014943 0.01237891 NA Age&Sex -1.9073178 Mitsuokella multacidaCarbs % 17.1292582 0.39297444 5.69E-36 1.47E-34 1.46E-34 Age&Sex 33.8359463
Catabacter hongkongensisTotal Energy -2.842883 0.85939626 0.00196255 0.01538386 NA Age&Sex -1.8129348 Clostridium sp CAG 411Carbs % 14.7199828 0.3796207 6.17E-34 1.31E-32 1.38E-32 Age&Sex 31.8614537
Streptococcus sanguinisTotal Energy 1.57799958 0.48136063 0.00213364 0.01654704 NA Age&Sex 1.78127959 Ruminococcaceae bacterium D5Carbs % 14.6578168 0.37914895 6.95E-34 1.44E-32 1.54E-32 Age&Sex 31.8125155
Citrobacter freundiiTotal Energy 1.54395505 0.48436955 0.0027456 0.02063445 NA Age&Sex 1.68540705 Victivallis vadensisCarbs % 13.7363705 0.37128944 4.02E-33 8.07E-32 8.58E-32 Age&Sex 31.0663246
Enterococcus saccharolyticusTotal Energy -3.1726704 1.01730956 0.00331798 0.02418807 NA Age&Sex -1.6163988 Bacteroides coprophilusCarbs % 10.0169981 0.3484787 8.57E-29 1.63E-27 1.59E-27 Age&Sex 26.7982259
Eubacterium sp OM08 24Total Energy 1.34340104 0.43189261 0.00339309 0.02449074 NA Age&Sex 1.61099802 Megasphaera elsdeniiCarbs % 9.09629953 0.3501379 4.39E-27 8.14E-26 7.77E-26 Age&Sex 25.1098189
Fusobacterium variumTotal Energy -2.6772458 0.86538544 0.00355218 0.02538767 NA Age&Sex -1.5953772 Bacteroides eggerthiiCarbs % 5.85655762 0.55299495 2.65E-13 4.17E-12 3.96E-12 Age&Sex 11.4027923
Clostridium sp CAG 242Total Energy -2.9248537 0.97552531 0.00459852 0.03254678 NA Age&Sex -1.4874919 Prevotella sp AM42 24Carbs % -3.0274321 0.30616441 2.04E-12 3.14E-11 3.01E-11 Age&Sex -10.520795
Clostridium sp CAG 413Total Energy 1.44698247 0.4930036 0.0054436 0.03779415 NA Age&Sex 1.42257544 Bifidobacterium angulatumCarbs % -2.5848456 0.40927621 1.54E-07 2.18E-06 2.14E-06 Age&Sex -5.669195
Eisenbergiella massiliensisTotal Energy -2.0572927 0.70414688 0.00563984 0.03846226 NA Age&Sex -1.4149652 Roseburia sp CAG 303Carbs % 2.1758989 0.40524215 3.39E-06 4.63E-05 4.54E-05 Age&Sex 4.34324269
Roseburia inulinivoransTotal Energy 0.49868339 0.17521359 0.0068802 0.04518618 NA Age&Sex 1.34499439 Firmicutes bacterium CAG 145Carbs % -2.6578963 0.53700563 1.32E-05 1.73E-04 1.72E-04 Age&Sex -3.7648349
Bacteroides coprocolaTotal Energy 1.11543859 0.39433092 0.00720098 0.04687067 NA Age&Sex 1.32909883 Collinsella intestinalisCarbs % -1.4042044 0.2931418 2.20E-05 2.79E-04 2.82E-04 Age&Sex -3.5492805
Tyzzerella nexilisTotal Energy -1.6350842 0.58596636 0.00795362 0.04998437 NA Age&Sex -1.3011658 Erysipelothrix larvaeCarbs % -1.5361082 0.3522457 8.52E-05 0.00102611 0.00104392 Age&Sex -2.981333
Streptococcus macedonicusPattern1 -322.32414 4.85361974 1.49E-42 5.87E-41 NA Age&Sex -40.231485 Peptostreptococcus anaerobiusCarbs % -1.7664503 0.40836914 9.50E-05 0.00112645 0.0011566 Age&Sex -2.9368158
Parascardovia denticolensPattern1 -314.69306 4.85615817 3.94E-42 1.28E-40 NA Age&Sex -39.892186 Prevotella sp CAG 891Carbs % -1.4359964 0.36111373 2.78E-04 0.00318481 0.00316367 Age&Sex -2.4998088
Bacteroidales bacterium KA00251Pattern1 8.89376708 0.14050139 9.98E-42 3.04E-40 NA Age&Sex 39.5174248 Fusobacterium variumCarbs % -3.1893717 0.80965737 3.11E-04 0.00345635 0.00350052 Age&Sex -2.4558677
Lactobacillus inersPattern1 -29.269745 0.46810164 1.62E-41 4.64E-40 NA Age&Sex -39.333603 Lactobacillus ruminisCarbs % -2.2443866 0.57112613 3.20E-04 0.00350193 0.00359517 Age&Sex -2.4442812
Parabacteroides sp CAG 409Pattern1 -18.635075 0.3179922 2.11E-40 5.54E-39 NA Age&Sex -38.256712 Blastocystis sp subtype 1Carbs % 1.90947796 0.60286327 0.00290305 0.02836362 0.02623369 Age&Sex 1.58114056
Acinetobacter johnsoniiPattern1 28.8318784 0.50305022 5.09E-40 1.26E-38 NA Age&Sex 37.8985058 Ruminococcus sp CAG 403Carbs % 1.74167935 0.58327914 0.00475167 0.04348679 0.03926751 Age&Sex 1.40596669
Alloprevotella tanneraePattern1 15.2889921 0.27176816 1.06E-39 2.57E-38 NA Age&Sex 37.5904014 Citrobacter freundiiCarbs % 1.70952234 0.57791766 0.00511998 0.04570052 0.0417422 Age&Sex 1.3794247
Clostridium sp CAG 964Pattern1 14.3812851 0.25978658 2.01E-39 4.62E-38 NA Age&Sex 37.3356146 Alistipes timonensisCarbs % 1.83796042 0.63454701 0.00602815 0.05067852 0.04774553 Age&Sex 1.32106728
Ruminococcus sp CAG 624Pattern1 -10.558813 0.19221755 2.72E-39 6.12E-38 NA Age&Sex -37.213425 Bacteroides coprophilusLipids % -44.050009 0.45784233 6.37E-50 2.30E-47 1.77E-47 Age&Sex -46.752045
Actinomyces odontolyticusPattern1 -264.94617 4.85207683 3.45E-39 7.56E-38 NA Age&Sex -37.121293 Megasphaera elsdeniiLipids % -39.03909 0.45783656 8.78E-48 1.06E-45 1.41E-45 Age&Sex -44.851458
Firmicutes bacterium CAG 170Pattern1 70.0987368 1.28534192 3.62E-39 7.59E-38 NA Age&Sex 37.1197781 Prevotella sp CAG 891Lipids % 35.9230998 0.43705425 3.93E-47 3.15E-45 4.68E-45 Age&Sex 44.33015
Dorea sp CAG 317Pattern1 26.786594 0.49590824 5.29E-39 1.04E-37 NA Age&Sex 36.9829772 Desulfovibrionaceae bacteriumLipids % 36.1191513 0.47764098 1.17E-45 8.47E-44 8.40E-44 Age&Sex 43.0756541
Propionibacterium acidifaciensPattern1 -261.06203 4.85820165 6.49E-39 1.18E-37 NA Age&Sex -36.929012 Mitsuokella multacidaLipids % -16.752958 0.23707016 1.85E-44 1.11E-42 9.77E-43 Age&Sex -42.010244
Streptococcus mutansPattern1 -260.33555 4.85900932 7.29E-39 1.30E-37 NA Age&Sex -36.886674 Enterococcus mundtiiLipids % 153.577714 2.20548777 3.36E-44 1.73E-42 1.63E-42 Age&Sex 41.787076
Mogibacterium diversumPattern1 -254.87162 4.85740291 1.66E-38 2.75E-37 NA Age&Sex -36.560506 Alloprevotella tanneraeLipids % -36.152751 0.53507551 1.14E-43 5.51E-42 5.19E-42 Age&Sex -41.284816
Prevotella sp CAG 891Pattern1 11.7788016 0.22568608 2.05E-38 3.34E-37 NA Age&Sex 36.4765227 Clostridium sp CAG 411Lipids % -14.508065 0.2368715 6.16E-42 2.47E-40 2.35E-40 Age&Sex -39.629498
Lactobacillus delbrueckiiPattern1 -246.25747 4.84027953 5.61E-38 8.20E-37 NA Age&Sex -36.086109 Ruminococcaceae bacterium D5Lipids % -14.449826 0.23686491 7.24E-42 2.76E-40 2.74E-40 Age&Sex -39.5616
Ruminococcus sp CAG 330Pattern1 60.6154096 1.28554428 1.12E-36 1.43E-35 NA Age&Sex 34.845901 Victivallis vadensisLipids % -13.581275 0.23672632 8.73E-41 3.15E-39 3.03E-39 Age&Sex -38.518378
Parvimonas sp oral taxon 110Pattern1 -12.415183 0.36414097 3.51E-31 3.99E-30 NA Age&Sex -29.398921 Prevotella corporisLipids % 14.0832733 0.25209884 2.56E-40 8.43E-39 8.30E-39 Age&Sex 38.0807819
Gemella morbillorumPattern1 -12.15309 0.3649497 8.73E-31 9.69E-30 NA Age&Sex -29.013664 Citrobacter youngaeLipids % 8.63170651 0.18198532 1.90E-37 5.98E-36 5.16E-36 Age&Sex 35.2874352
Firmicutes bacterium CAG 94Pattern1 -14.559091 0.51996293 6.78E-28 6.95E-27 NA Age&Sex -26.157831 Clostridium sp CAG 964Lipids % -12.941277 0.28672422 1.40E-36 4.22E-35 3.71E-35 Age&Sex -34.430674
Prevotella corporisPattern1 -387.59669 13.9736897 9.70E-28 9.74E-27 NA Age&Sex -26.011283 Klebsiella variicolaLipids % 8.20942038 0.18263737 1.65E-36 4.60E-35 4.33E-35 Age&Sex 34.363847
Bacteroides coprophilusPattern1 -3.8109042 0.15445959 8.15E-26 7.62E-25 NA Age&Sex -24.11812 Citrobacter europaeusLipids % 7.94806664 0.18312017 6.75E-36 1.81E-34 1.71E-34 Age&Sex 33.766693
Clostridium bolteae CAG 59Pattern1 -31.535721 1.31171589 2.16E-25 1.99E-24 NA Age&Sex -23.700149 Citrobacter portucalensisLipids % 7.91128021 0.18317773 8.23E-36 2.13E-34 2.07E-34 Age&Sex 33.6836267
Megasphaera elsdeniiPattern1 -3.4438708 0.15448301 3.60E-24 3.21E-23 NA Age&Sex -22.493996 Bacteroides eggerthiiLipids % -5.5685689 0.45074998 2.10E-15 3.52E-14 3.18E-14 Age&Sex -13.496989
Desulfovibrionaceae bacteriumPattern1 8.02227173 0.50290979 6.15E-19 5.14E-18 NA Age&Sex 17.2890585 Bifidobacterium angulatumLipids % 3.02296694 0.51425403 6.44E-07 9.32E-06 8.86E-06 Age&Sex 5.05251994
Enterococcus mundtiiPattern1 3.17649431 0.29049211 1.38E-13 1.13E-12 NA Age&Sex 11.9461661 Firmicutes bacterium CAG 145Lipids % 2.01530919 0.39667538 8.65E-06 1.16E-04 1.14E-04 Age&Sex 3.94373626
Alistipes inopsPattern1 3.02455158 0.39173137 1.90E-09 1.42E-08 NA Age&Sex 7.84758137 Prevotella sp AM42 24Lipids % 2.18923626 0.4793176 4.46E-05 5.55E-04 5.60E-04 Age&Sex 3.25214354
Firmicutes bacterium CAG 145Pattern1 3.00084277 0.48968777 3.12E-07 2.27E-06 NA Age&Sex 5.64452229 Collinsella intestinalisLipids % 1.32003909 0.2980695 6.89E-05 8.45E-04 8.53E-04 Age&Sex 3.0692024
Clostridium perfringensPattern1 -4.2777093 0.75423433 1.37E-06 9.78E-06 NA Age&Sex -5.0095689 Lactobacillus ruminisLipids % 2.10087941 0.48531455 9.41E-05 0.00111502 0.00114695 Age&Sex 2.94045422
Bacteroides pectinophilusPattern1 1.91461434 0.34573628 2.11E-06 1.48E-05 NA Age&Sex 4.82842298 Roseburia sp CAG 303Lipids % -1.7912819 0.41822726 1.08E-04 0.00126497 0.00129879 Age&Sex -2.8864604
Bacteroides sp CAG 144Pattern1 2.1167033 0.41100548 7.33E-06 5.05E-05 NA Age&Sex 4.29657774 Erysipelothrix larvaeLipids % 1.14247284 0.32548559 0.00110368 0.01209036 0.01141158 Age&Sex 1.94265431
Methanobrevibacter smithiiPattern1 -2.7696799 0.56475986 1.61E-05 0.0001083 NA Age&Sex -3.9653875 Oscillibacter sp 57 20Lipids % -0.644523 0.19282044 0.00178021 0.01838699 0.01732679 Age&Sex -1.7612819
Streptococcus lutetiensisPattern1 -4.444479 0.9821249 5.30E-05 0.00035471 NA Age&Sex -3.4501303 Ruminococcus callidusLipids % 1.10424705 0.33790497 0.00219592 0.02232856 0.02051064 Age&Sex 1.68802071
Ruminococcus sp CAG 488Pattern1 -1.9700572 0.49732957 0.00029876 0.00189942 NA Age&Sex -2.7213786 Citrobacter freundiiLipids % -1.5480076 0.47434821 0.00222359 0.02232856 0.02069873 Age&Sex -1.6840563
Actinomyces turicensisPattern1 2.23700693 0.61287084 0.00075042 0.00451209 NA Age&Sex 2.3456223 Fusobacterium variumLipids % 2.84457973 0.87370399 0.00227174 0.02249951 0.02101276 Age&Sex 1.67751692
Prevotella buccalisPattern1 0.96337657 0.27049347 0.00096994 0.00575861 NA Age&Sex 2.2396824 Blastocystis sp subtype 1Lipids % -1.7395999 0.56782914 0.00385511 0.03518585 0.03304595 Age&Sex -1.4808817
Bacteroides eggerthiiPattern1 2.36947834 0.69732981 0.00154813 0.00902119 NA Age&Sex 2.04473608 Ruminococcus sp CAG 488Lipids % 1.31289622 0.43624885 0.00446131 0.03886178 0.03735838 Age&Sex 1.42761201
Bacteroides faecis CAG 32Pattern1 -1.6172118 0.55072091 0.00548099 0.02939805 NA Age&Sex -1.5316815 Alistipes timonensisLipids % -1.6321861 0.56002261 0.00574809 0.04776859 0.04596403 Age&Sex -1.3375819
Roseburia hominisPattern1 -0.6456178 0.23345165 0.00855746 0.04229447 NA Age&Sex -1.3737165 Prevotella sp AM42 24Proteins % 57.3430345 0.47825822 7.92E-54 5.70E-51 1.76E-50 Age&Sex 49.7544041
Ruminococcus sp CAG 624Pattern2 15.6688057 0.1706574 3.83E-48 1.20E-45 NA Age&Sex 44.919323 Parabacteroides sp CAG 409Proteins % -75.713435 0.73054345 3.06E-51 5.50E-49 1.20E-48 Age&Sex -47.921152
Enterococcus mundtiiPattern2 -16.754427 0.19906376 1.22E-46 2.30E-44 NA Age&Sex -43.63784 Ruminococcus sp CAG 624Proteins % -53.740649 0.66557296 8.11E-47 6.49E-45 8.20E-45 Age&Sex -44.086427
Firmicutes bacterium CAG 170Pattern2 134.057902 1.77436996 8.92E-45 7.02E-43 NA Age&Sex 42.1539534 Acinetobacter johnsoniiProteins % 17.8212068 0.22297125 1.23E-46 8.84E-45 1.17E-44 Age&Sex 43.9319196
Desulfovibrionaceae bacteriumPattern2 -57.048461 0.75958752 1.13E-44 8.20E-43 NA Age&Sex -42.086136 Dorea sp CAG 317Proteins % 16.6417596 0.22288299 1.96E-45 8.84E-44 1.32E-43 Age&Sex 42.8783388
Acinetobacter johnsoniiPattern2 -39.237517 0.54978923 8.57E-44 4.76E-42 NA Age&Sex -41.322621 Firmicutes bacterium CAG 94Proteins % -28.40763 0.38811759 4.42E-45 1.77E-43 2.73E-43 Age&Sex -42.564031
Clostridium bolteae CAG 59Pattern2 -85.757984 1.24601189 3.61E-43 1.71E-41 NA Age&Sex -40.768055 Mitsuokella multacidaProteins % 15.718751 0.21606681 5.66E-45 2.04E-43 3.34E-43 Age&Sex 42.4761841
Prevotella sp CAG 891Pattern2 11.7630553 0.17390146 7.19E-43 3.23E-41 NA Age&Sex 40.4903333 Citrobacter youngaeProteins % -15.927861 0.22580308 1.99E-44 6.50E-43 1.04E-42 Age&Sex -41.983136
Streptococcus macedonicusPattern2 227.581886 3.37117751 7.78E-43 3.34E-41 NA Age&Sex 40.4763946 Klebsiella variicolaProteins % -15.061496 0.22572984 1.90E-43 5.38E-42 8.41E-42 Age&Sex -41.075109
Dorea sp CAG 317Pattern2 -36.36459 0.54677132 1.41E-42 5.77E-41 NA Age&Sex -40.238611 Lactobacillus inersProteins % 24.5403874 0.36796609 1.94E-43 5.38E-42 8.46E-42 Age&Sex 41.0724727
Parascardovia denticolensPattern2 222.160249 3.37232866 2.05E-42 7.75E-41 NA Age&Sex 40.1108243 Enterococcus mundtiiProteins % 119.254893 1.85008255 7.74E-43 1.99E-41 3.17E-41 Age&Sex 40.4992355
Ruminococcus sp CAG 330Pattern2 115.4346 1.77464381 3.39E-42 1.14E-40 NA Age&Sex 39.9415665 Citrobacter europaeusProteins % -14.524064 0.22567386 8.25E-43 2.05E-41 3.35E-41 Age&Sex -40.474352
Actinomyces odontolyticusPattern2 186.837527 3.37135699 1.92E-39 4.53E-38 NA Age&Sex 37.3437855 Citrobacter portucalensisProteins % -14.44862 0.22566536 1.02E-42 2.44E-41 4.11E-41 Age&Sex -40.385815
Propionibacterium acidifaciensPattern2 184.071384 3.37341394 3.54E-39 7.59E-38 NA Age&Sex 37.1197781 Clostridium sp CAG 411Proteins % 13.3638323 0.21604392 4.12E-42 9.28E-41 1.60E-40 Age&Sex 39.7961311
Citrobacter youngaePattern2 10.8302617 0.19891919 3.87E-39 7.93E-38 NA Age&Sex 37.1005315 Ruminococcaceae bacterium D5Proteins % 13.3021744 0.21600999 4.94E-42 1.08E-40 1.89E-40 Age&Sex 39.7224325
Streptococcus mutansPattern2 183.554531 3.37371066 3.97E-39 7.98E-38 NA Age&Sex 37.0978309 Victivallis vadensisProteins % 12.3918611 0.21607824 8.87E-41 1.73E-39 3.05E-39 Age&Sex 38.5160539
Mogibacterium diversumPattern2 179.677873 3.37369351 9.23E-39 1.61E-37 NA Age&Sex 36.7923228 Bacteroides coprophilusProteins % -4.7350554 0.11631594 8.82E-35 1.63E-33 2.08E-33 Age&Sex -32.682405
Klebsiella variicolaPattern2 10.2338443 0.19811297 3.08E-38 4.76E-37 NA Age&Sex 36.322159 Megasphaera elsdeniiProteins % -4.2810431 0.11661002 5.46E-33 9.58E-32 1.16E-31 Age&Sex -30.935853
Lactobacillus delbrueckiiPattern2 173.585261 3.36882879 3.40E-38 5.11E-37 NA Age&Sex 36.291466 Erysipelothrix larvaeProteins % 25.4505946 2.39929116 2.53E-13 3.25E-12 3.78E-12 Age&Sex 11.4228315
Citrobacter europaeusPattern2 9.86382092 0.19751188 1.17E-37 1.62E-36 NA Age&Sex 35.7911307 Clostridium perfringensProteins % -4.4562764 0.76978693 8.63E-07 1.04E-05 1.18E-05 Age&Sex -4.928156
Citrobacter portucalensisPattern2 9.81188858 0.19742756 1.41E-37 1.90E-36 NA Age&Sex 35.7207401 Catenibacterium mitsuokaiProteins % 3.74073622 0.69285028 3.08E-06 3.64E-05 4.13E-05 Age&Sex 4.38428454
Alloprevotella tanneraePattern2 -7.0630932 0.14542209 3.49E-37 4.63E-36 NA Age&Sex -35.334042 Methanobrevibacter smithiiProteins % -2.2084393 0.49227014 5.75E-05 6.57E-04 7.13E-04 Age&Sex -3.1468462
Lactobacillus inersPattern2 16.7888691 0.49829963 5.55E-31 6.24E-30 NA Age&Sex 29.2047855 Comamonas kerstersiiProteins % 2.47244717 0.56130976 7.43E-05 8.35E-04 9.14E-04 Age&Sex 3.03921852
Mitsuokella multacidaPattern2 -10.962291 0.35746869 2.09E-29 2.29E-28 NA Age&Sex -27.63986 Firmicutes bacterium CAG 145Proteins % 1.81655702 0.41800009 8.92E-05 9.89E-04 0.00109209 Age&Sex 2.9617406
Clostridium sp CAG 964Pattern2 8.72575055 0.29672546 1.04E-28 1.13E-27 NA Age&Sex 26.9464843 Coprobacillus cateniformisProteins % -3.0789194 0.71565273 1.02E-04 0.00109824 0.00122802 Age&Sex -2.9107947
Firmicutes bacterium CAG 94Pattern2 8.16775507 0.27999181 1.42E-28 1.52E-27 NA Age&Sex 26.8178965 Firmicutes bacterium CAG 238Proteins % -2.5266261 0.61596768 1.90E-04 0.00194942 0.0022292 Age&Sex -2.6518514
Clostridium sp CAG 411Pattern2 -9.5808611 0.35833761 3.92E-27 3.89E-26 NA Age&Sex -25.409501 Peptostreptococcus anaerobiusProteins % 2.99557595 0.73537404 2.07E-04 0.00209582 0.00241805 Age&Sex 2.61653489
Ruminococcaceae bacterium D5Pattern2 -9.5449822 0.35838341 4.54E-27 4.47E-26 NA Age&Sex -25.350151 Lactobacillus delbrueckiiProteins % -2.7844162 0.69977175 2.75E-04 0.00251053 0.00314563 Age&Sex -2.5022924
Prevotella corporisPattern2 235.145964 9.18412137 2.02E-26 1.93E-25 NA Age&Sex 24.7154889 Mogibacterium diversumProteins % -2.7844162 0.69977201 2.75E-04 0.00251053 0.00314563 Age&Sex -2.5022924
Victivallis vadensisPattern2 -9.0098616 0.35834825 4.01E-26 3.78E-25 NA Age&Sex -24.422389 Streptococcus mutansProteins % -2.7844162 0.69977212 2.75E-04 0.00251053 0.00314563 Age&Sex -2.5022924
Parvimonas sp oral taxon 110Pattern2 -11.292069 0.49320843 1.34E-24 1.21E-23 NA Age&Sex -22.91594 Propionibacterium acidifaciensProteins % -2.7844162 0.69977213 2.75E-04 0.00251053 0.00314563 Age&Sex -2.5022924
Gemella morbillorumPattern2 -11.034477 0.48876028 2.25E-24 2.02E-23 NA Age&Sex -22.693684 Actinomyces odontolyticusProteins % -2.7844162 0.69977218 2.75E-04 0.00251053 0.00314563 Age&Sex -2.5022924
Parabacteroides sp CAG 409Pattern2 -6.8920693 0.3541195 5.25E-22 4.55E-21 NA Age&Sex -20.342291 Parascardovia denticolensProteins % -2.7844162 0.69977252 2.75E-04 0.00251053 0.00314563 Age&Sex -2.5022924
Bacteroidales bacterium KA00251Pattern2 -3.114791 0.30303565 8.69E-13 6.95E-12 NA Age&Sex -11.157851 Streptococcus macedonicusProteins % -2.7844162 0.69977254 2.75E-04 0.00251053 0.00314563 Age&Sex -2.5022924
Bacteroides coprophilusPattern2 -4.3698426 0.45783907 7.28E-12 5.73E-11 NA Age&Sex -10.242083 Alistipes inopsProteins % 1.52238268 0.43219574 0.00106493 0.00923794 0.01107958 Age&Sex 1.95547669
Megasphaera elsdeniiPattern2 -4.0016752 0.45750852 7.92E-11 6.18E-10 NA Age&Sex -9.2091771 Roseburia sp CAG 303Proteins % -1.2261196 0.37127063 0.00199314 0.0161243 0.01904337 Age&Sex -1.7202563
Firmicutes bacterium CAG 145Pattern2 -4.3647677 0.59051534 5.38E-09 4.00E-08 NA Age&Sex -7.398332 Collinsella intestinalisProteins % 1.40194836 0.43643105 0.00256379 0.02006443 0.02345392 Age&Sex 1.6297846
Alistipes inopsPattern2 -3.0840502 0.47810281 1.10E-07 8.05E-07 NA Age&Sex -6.094294 Anaerotruncus sp CAG 528Proteins % 1.79210179 0.56695516 0.00295488 0.02268436 0.02652234 Age&Sex 1.57638816
Methanobrevibacter smithiiPattern2 2.26351241 0.45377539 1.23E-05 8.35E-05 NA Age&Sex 4.07832919 Ruminococcus sp CAG 579Fiber % 50.5677232 0.46401645 3.93E-52 2.15E-49 4.93E-49 Age&Sex 48.306957
Clostridium perfringensPattern2 1.88597851 0.42698747 7.42E-05 0.00049015 NA Age&Sex 3.30967245 Firmicutes bacterium CAG 94Fiber % -69.632739 0.88163467 1.99E-46 2.89E-44 1.77E-44 Age&Sex -43.751517
Prevotella sp AM42 24Pattern2 -2.1942574 0.50535842 9.36E-05 0.00060964 NA Age&Sex -3.2149235 Clostridium sp CAG 964Fiber % 128.394853 1.7625805 5.37E-45 4.33E-43 3.22E-43 Age&Sex 42.4915699
Bacteroides sp CAG 462Pattern2 -5.5148591 1.2883196 0.00011313 0.00073145 NA Age&Sex -3.1358182 Erysipelothrix larvaeFiber % -25.09401 0.4134725 8.93E-42 4.61E-40 3.36E-40 Age&Sex -39.473266
Bacteroides sp CAG 144Pattern2 -1.9708959 0.51709397 0.000467 0.00290031 NA Age&Sex -2.5375554 Mitsuokella multacidaFiber % 16.031549 0.26457185 9.52E-42 4.61E-40 3.55E-40 Age&Sex 39.4500961
Paraprevotella claraPattern2 1.27071386 0.34253299 0.00063025 0.00385623 NA Age&Sex 2.41383675 Bacteroides coprophilusFiber % -6.0229176 0.10358954 5.08E-41 2.31E-39 1.80E-39 Age&Sex -38.744094
Streptococcus lutetiensisPattern2 1.67095026 0.45061233 0.00063317 0.00385623 NA Age&Sex 2.41383675 Alloprevotella tanneraeFiber % 11.758747 0.22018235 1.59E-39 5.75E-38 4.81E-38 Age&Sex 37.318234
Lactobacillus ruminisPattern2 -1.7887573 0.57069007 0.00322103 0.01799204 NA Age&Sex -1.7449197 Clostridium sp CAG 411Fiber % 13.8358649 0.26448446 3.65E-39 1.21E-37 1.09E-37 Age&Sex 36.9633887
Slackia isoflavoniconvertensPattern2 0.87808228 0.28522955 0.00374899 0.02057584 NA Age&Sex 1.68664253 Ruminococcaceae bacterium D5Fiber % 13.7780644 0.26442926 4.29E-39 1.32E-37 1.27E-37 Age&Sex 36.8974486
Ruminococcus bromiiPattern2 -0.8890588 0.30741573 0.0061626 0.03178959 NA Age&Sex -1.4977151 Megasphaera elsdeniiFiber % -5.4063495 0.10380631 4.37E-39 1.32E-37 1.28E-37 Age&Sex -36.891353
Bacteroides clarusPattern2 1.48419133 0.51609496 0.00643036 0.03299055 NA Age&Sex 1.48161046 Victivallis vadensisFiber % 12.9305462 0.26454772 5.67E-38 1.58E-36 1.57E-36 Age&Sex 35.8045865
Collinsella intestinalisPattern2 -1.5049443 0.52861516 0.00693338 0.0350006 NA Age&Sex -1.4559245 Citrobacter youngaeFiber % -16.875702 0.60450952 2.68E-28 6.09E-27 4.93E-27 Age&Sex -26.306961
Monoglobus pectinilyticusPattern2 -1.2109272 0.43773005 0.00853887 0.04229447 NA Age&Sex -1.3737165 Klebsiella variicolaFiber % -16.066429 0.60221543 1.57E-27 3.45E-26 2.82E-26 Age&Sex -25.549076
Bacteroides massiliensisPattern2 0.58532975 0.21424581 0.00932255 0.0451307 NA Age&Sex 1.34552794 Citrobacter europaeusFiber % -15.564301 0.60006915 4.67E-27 9.81E-26 8.24E-26 Age&Sex -25.083982
Haemophilus parainfluenzaePattern2 0.66428469 0.24384995 0.00951193 0.04569064 NA Age&Sex 1.34017273 Citrobacter portucalensisFiber % -15.49334 0.59956175 5.40E-27 1.09E-25 9.47E-26 Age&Sex -25.023702
Acinetobacter johnsoniiMUFA % 33.1014045 0.38851373 9.08E-48 1.63E-45 1.41E-45 Age&Sex 44.8514584 Clostridium perfringensFiber % -9.4901328 1.75767295 3.08E-06 5.08E-05 4.13E-05 Age&Sex -4.3842845
Eubacterium sp CAG 274MUFA % -44.398606 0.55471277 1.16E-46 1.19E-44 1.12E-44 Age&Sex -43.950645 Bacteroides faecis CAG 32Fiber % -3.0061297 0.69569831 9.64E-05 0.00145816 0.00116633 Age&Sex -2.9331778
Dorea sp CAG 317MUFA % 30.6850594 0.38742579 1.78E-46 1.60E-44 1.60E-44 Age&Sex 43.7951295 Oxalobacter formigenesFiber % -4.7044539 1.10031425 1.11E-04 0.00164492 0.00132688 Age&Sex -2.8771697
Firmicutes bacterium CAG 94MUFA % -12.422755 0.17536355 1.67E-44 8.12E-43 9.06E-43 Age&Sex -42.043057 Enterobacter cloacae complexFiber % -3.4421837 0.83441439 1.76E-04 0.00256175 0.00208618 Age&Sex -2.6806476
Clostridium sp CAG 964MUFA % -45.930119 0.64855963 1.69E-44 8.12E-43 9.09E-43 Age&Sex -42.041247 Eubacterium sp CAG 251Fiber % -2.4823875 0.65681551 5.01E-04 0.00649972 0.00552652 Age&Sex -2.2575485
Bacteroides coprophilusMUFA % -13.623458 0.22000195 3.95E-42 1.67E-40 1.54E-40 Age&Sex -39.812745 Roseburia intestinalisFiber % -0.9543469 0.25382598 5.31E-04 0.00676792 0.00581885 Age&Sex -2.2351632
Citrobacter youngaeMUFA % -6.948333 0.11569299 1.37E-41 5.46E-40 5.00E-40 Age&Sex -39.300847 Methanobrevibacter smithiiFiber % -2.1307884 0.59568354 9.09E-04 0.01123948 0.00962273 Age&Sex -2.0167016
Prevotella corporisMUFA % -13.721532 0.2363315 5.38E-41 2.04E-39 1.90E-39 Age&Sex -38.721679 Bacteroides clarusFiber % 2.38876853 0.67246721 9.77E-04 0.01182059 0.01025984 Age&Sex 1.98885929
Klebsiella variicolaMUFA % -6.5409109 0.11569314 1.58E-40 5.69E-39 5.27E-39 Age&Sex -38.27839 Clostridium paraputrificumFiber % -6.0100865 1.70200135 0.00103833 0.01235785 0.01085365 Age&Sex -1.964424
Lactobacillus inersMUFA % -11.514945 0.20649807 2.76E-40 9.46E-39 8.89E-39 Age&Sex -38.051032 Bacteroides eggerthiiFiber % 4.07956033 1.23586611 0.00200169 0.02076035 0.01907036 Age&Sex 1.71964121
Megasphaera elsdeniiMUFA % -12.216274 0.22014142 3.36E-40 1.10E-38 1.08E-38 Age&Sex -37.967765 Collinsella stercorisFiber % -1.6146432 0.49405211 0.00219444 0.02212724 0.02051064 Age&Sex -1.6880207
Citrobacter europaeusMUFA % -6.2883065 0.11569317 7.78E-40 2.43E-38 2.44E-38 Age&Sex -37.61347 Blastocystis sp subtype 1Fiber % 1.87722645 0.59484503 0.00299663 0.02862573 0.02676753 Age&Sex 1.57239174
Citrobacter portucalensisMUFA % -6.2528164 0.11569319 9.78E-40 2.93E-38 3.03E-38 Age&Sex -37.518102 Streptococcus macedonicusFiber % -16.775582 5.42633339 0.00357344 0.03052151 0.03086965 Age&Sex -1.5104682
Mitsuokella multacidaMUFA % 10.0165592 0.37982259 2.46E-27 4.42E-26 4.37E-26 Age&Sex 25.3597796 Parascardovia denticolensFiber % -16.775582 5.42633346 0.00357344 0.03052151 0.03086965 Age&Sex -1.5104682
Clostridium sp CAG 411MUFA % 8.95133804 0.3840219 2.84E-25 4.76E-24 4.75E-24 Age&Sex 23.3234023 Actinomyces odontolyticusFiber % -16.775582 5.42633474 0.00357345 0.03052151 0.03086965 Age&Sex -1.5104682
Ruminococcaceae bacterium D5MUFA % 8.92369857 0.38408899 3.22E-25 5.27E-24 5.35E-24 Age&Sex 23.2713969 Propionibacterium acidifaciensFiber % -16.775582 5.42633492 0.00357345 0.03052151 0.03086965 Age&Sex -1.5104682
Victivallis vadensisMUFA % 8.51279903 0.38468749 2.05E-24 3.28E-23 3.40E-23 Age&Sex 22.4679569 Streptococcus mutansFiber % -16.775582 5.42633496 0.00357345 0.03052151 0.03086965 Age&Sex -1.5104682
Ruminococcus obeum CAG 39MUFA % -5.2761323 0.66827675 9.26E-10 1.33E-08 1.34E-08 Age&Sex -7.872293 Mogibacterium diversumFiber % -16.775582 5.42633536 0.00357345 0.03052151 0.03086965 Age&Sex -1.5104682
Sellimonas intestinalisMUFA % 4.35082016 0.65786163 5.80E-08 8.04E-07 8.22E-07 Age&Sex 6.08515941 Lactobacillus delbrueckiiFiber % -16.775582 5.42633633 0.00357346 0.03052151 0.03086965 Age&Sex -1.5104682
Methanobrevibacter smithiiMUFA % -2.7208592 0.43736127 2.10E-07 2.85E-06 2.91E-06 Age&Sex -5.5364822 Clostridium spiroformeFiber % -2.4541107 0.84931369 0.00613993 0.04837384 0.04840093 Age&Sex -1.3151463
Erysipelothrix larvaeMUFA % 2.32833174 0.41492713 1.54E-06 2.06E-05 2.10E-05 Age&Sex 4.67788626
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PWY.7371..1.4.dihydroxy.6.naphthoate.biosynthesis.IITrans FA % 0.0001006 2.23E-05 5.21E-05 0.02306976 TTf TFA_TTf PWY.7204..pyridoxal.5..phosphate.salvage.II..plants.TC-mgdl 0.00012633 5.11E-05 0.01786622 0.2072523 TTf GluTGTC_TTf PWY.5690..TCA.cycle.II..plants.and.fungi.TC-mgdl 0.00018882 8.01E-05 0.02326916 0.22547785 zBMIfa-TTf TC_zBMI-TTf
PWY.4041...gamma..glutamyl.cycleBMI -0.0006725 0.00017279 0.000358 0.08601319 TTf ICCzBMIfa-TTf PWY.7208..superpathway.of.pyrimidine.nucleobases.salvageGlu-mgdl -0.0004648 0.00018149 0.01430826 0.2072523 TTf GluTGTC_TTf PWY.6124..inosine.5..phosphate.biosynthesis.IITC-mgdl -0.0006093 0.00025877 0.02341969 0.22547785 zBMIfa-TTf TC_zBMI-TTf
PWY.6527..stachyose.degradationTG-mgdl 0.00064815 0.00017856 0.00076372 0.09088224 TTf TG_TTf PWY.7209..superpathway.of.pyrimidine.ribonucleosides.degradationTC-mgdl 5.48E-05 1.87E-05 0.00557397 0.2072523 TTf GluTGTC_TTf UBISYN.PWY..superpathway.of.ubiquinol.8.biosynthesis..prokaryotic.TC-mgdl 3.28E-05 1.40E-05 0.02382165 0.22547785 zBMIfa-TTf TC_zBMI-TTf
PWY.6737..starch.degradation.VFiber % 0.00138034 0.00040133 0.00132921 0.1581757 TTf FibPct_TTf PWY.7234..inosine.5..phosphate.biosynthesis.IIIGlu-mgdl -0.0004696 0.00018198 0.01363665 0.2072523 TTf GluTGTC_TTf GLUDEG.I.PWY..GABA.shuntTC-mgdl 0.00029546 0.00012598 0.02393058 0.22547785 zBMIfa-TTf TC_zBMI-TTf
KETOGLUCONMET.PWY..ketogluconate.metabolismTC-mgdl 0.00017063 4.66E-05 0.00072989 0.15892052 TTf GluTGTC_TTf PWY.7269..NAD.NADP.NADH.NADPH.mitochondrial.interconversion..yeast.TC-mgdl 6.02E-05 2.39E-05 0.01592989 0.2072523 TTf GluTGTC_TTf FAO.PWY..fatty.acid..beta..oxidation.ITC-mgdl 0.00028865 0.00012347 0.02435284 0.22547785 zBMIfa-TTf TC_zBMI-TTf
PWY.5173..superpathway.of.acetyl.CoA.biosynthesisTC-mgdl 0.00018332 5.10E-05 0.00089031 0.15892052 TTf GluTGTC_TTf PWY.7392..taxadiene.biosynthesis..engineered.TG-mgdl 0.00016709 6.77E-05 0.0179967 0.2072523 TTf GluTGTC_TTf PWY.7323..superpathway.of.GDP.mannose.derived.O.antigen.building.blocks.biosynthesisTC-mgdl -0.0003128 0.00013384 0.02439352 0.22547785 zBMIfa-TTf TC_zBMI-TTf
TCA..TCA.cycle.I..prokaryotic.TC-mgdl 0.00046338 0.00012803 0.00082069 0.15892052 TTf GluTGTC_TTf PWY.7446..sulfoglycolysisTC-mgdl 2.78E-05 1.12E-05 0.01757466 0.2072523 TTf GluTGTC_TTf PWY.7446..sulfoglycolysisTC-mgdl 2.57E-05 1.10E-05 0.02455175 0.22547785 zBMIfa-TTf TC_zBMI-TTf
PWY.5173..superpathway.of.acetyl.CoA.biosynthesisTC-mgdl 0.00017947 5.15E-05 0.00117793 0.15994813 zBMIfa-TTf TC_zBMI-TTf PWY.821..superpathway.of.sulfur.amino.acid.biosynthesis..Saccharomyces.cerevisiae.TG-mgdl -0.0001959 7.84E-05 0.01666437 0.2072523 TTf GluTGTC_TTf PWY.7282..4.amino.2.methyl.5.phosphomethylpyrimidine.biosynthesis..yeast.TC-mgdl -0.0004105 0.000176 0.02465363 0.22547785 zBMIfa-TTf TC_zBMI-TTf
TCA..TCA.cycle.I..prokaryotic.TC-mgdl 0.00045401 0.00013036 0.00119402 0.15994813 zBMIfa-TTf TC_zBMI-TTf PWY.821..superpathway.of.sulfur.amino.acid.biosynthesis..Saccharomyces.cerevisiae.TC-mgdl 0.00020131 8.06E-05 0.01675527 0.2072523 TTf GluTGTC_TTf PWY.6891..thiazole.biosynthesis.II..Bacillus.TC-mgdl 0.00029166 0.00012516 0.0247891 0.22547785 zBMIfa-TTf TC_zBMI-TTf
KETOGLUCONMET.PWY..ketogluconate.metabolismTC-mgdl 0.00015759 4.63E-05 0.0014907 0.16360685 zBMIfa-TTf TC_zBMI-TTf PWY0.1277..3.phenylpropanoate.and.3..3.hydroxyphenyl.propanoate.degradationTG-mgdl -0.0001033 3.79E-05 0.00939642 0.2072523 TTf GluTGTC_TTf PWY.5004..superpathway.of.L.citrulline.metabolismTC-mgdl 2.31E-05 9.90E-06 0.02484257 0.22547785 zBMIfa-TTf TC_zBMI-TTf
PWY.6703..preQ0.biosynthesisTC-mgdl -0.0006111 0.00018068 0.00159048 0.16360685 zBMIfa-TTf TC_zBMI-TTf PWY0.1277..3.phenylpropanoate.and.3..3.hydroxyphenyl.propanoate.degradationTC-mgdl 0.00011046 3.89E-05 0.0071096 0.2072523 TTf GluTGTC_TTf PWY.6285..superpathway.of.fatty.acids.biosynthesis..E..coli.TG-mgdl -0.0002555 0.00011342 0.02985026 0.22673497 TTf GluTGTC_TTf
PWY0.781..aspartate.superpathwayTC-mgdl 0.00038667 0.00011706 0.00198976 0.17421624 zBMIfa-TTf TC_zBMI-TTf PWY0.1297..superpathway.of.purine.deoxyribonucleosides.degradationTG-mgdl -0.0002226 8.37E-05 0.01124974 0.2072523 TTf GluTGTC_TTf PWY3O.355..stearate.biosynthesis.III..fungi.TG-mgdl -7.30E-05 3.24E-05 0.02976075 0.22673497 TTf GluTGTC_TTf
THISYNARA.PWY..superpathway.of.thiamin.diphosphate.biosynthesis.III..eukaryotes.TC-mgdl -0.000716 0.00022188 0.00246073 0.17421624 zBMIfa-TTf TC_zBMI-TTf PWY0.1319..CDP.diacylglycerol.biosynthesis.IITC-mgdl -0.0006186 0.00024229 0.01459939 0.2072523 TTf GluTGTC_TTf GLUCARDEG.PWY..D.glucarate.degradation.ITC-mgdl 9.18E-05 3.97E-05 0.02580988 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PWY.5973..cis.vaccenate.biosynthesisTC-mgdl -0.0006622 0.00020697 0.00265847 0.17421624 zBMIfa-TTf TC_zBMI-TTf PWY0.1533..methylphosphonate.degradation.ITC-mgdl 2.14E-05 8.13E-06 0.01206606 0.2072523 TTf GluTGTC_TTf PWY.6628..superpathway.of.L.phenylalanine.biosynthesisTC-mgdl 0.00027926 0.00012079 0.0258738 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PYRIDNUCSYN.PWY..NAD.biosynthesis.I..from.aspartate.TC-mgdl -0.0005548 0.00017404 0.0027429 0.17421624 zBMIfa-TTf TC_zBMI-TTf PWY0.42..2.methylcitrate.cycle.ITC-mgdl 8.29E-05 2.90E-05 0.00672684 0.2072523 TTf GluTGTC_TTf RIBOSYN2.PWY..flavin.biosynthesis.I..bacteria.and.plants.TC-mgdl -0.0007986 0.00034662 0.02635811 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PYRIDNUCSAL.PWY..NAD.salvage.pathway.ITC-mgdl 0.00037292 0.00011999 0.00341758 0.17460387 zBMIfa-TTf TC_zBMI-TTf PWY0.781..aspartate.superpathwayTC-mgdl 0.00034884 0.0001196 0.00577405 0.2072523 TTf GluTGTC_TTf LPSSYN.PWY..superpathway.of.lipopolysaccharide.biosynthesisTC-mgdl 6.53E-05 2.83E-05 0.02643776 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PWY4LZ.257..superpathway.of.fermentation..Chlamydomonas.reinhardtii.TC-mgdl 0.00019245 6.30E-05 0.00393027 0.17460387 zBMIfa-TTf TC_zBMI-TTf PWY4LZ.257..superpathway.of.fermentation..Chlamydomonas.reinhardtii.TG-mgdl -0.0001621 6.23E-05 0.012953 0.2072523 TTf GluTGTC_TTf ANAGLYCOLYSIS.PWY..glycolysis.III..from.glucose.TC-mgdl -0.0004529 0.000197 0.02667819 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PWY.241..C4.photosynthetic.carbon.assimilation.cycle..NADP.ME.typeTC-mgdl 0.00037108 0.00012239 0.00420034 0.17460387 zBMIfa-TTf TC_zBMI-TTf PWY66.400..glycolysis.VI..metazoan.TC-mgdl 0.00068784 0.00024593 0.00789304 0.2072523 TTf GluTGTC_TTf PWY.821..superpathway.of.sulfur.amino.acid.biosynthesis..Saccharomyces.cerevisiae.TC-mgdl 0.00018045 7.89E-05 0.02739516 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PWY.6630..superpathway.of.L.tyrosine.biosynthesisTC-mgdl 0.00020963 6.92E-05 0.00422488 0.17460387 zBMIfa-TTf TC_zBMI-TTf PYRIDNUCSAL.PWY..NAD.salvage.pathway.ITC-mgdl 0.00036239 0.00012184 0.00495769 0.2072523 TTf GluTGTC_TTf SO4ASSIM.PWY..sulfate.reduction.I..assimilatory.TC-mgdl 0.00031852 0.0001395 0.02766895 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PWY.7663..gondoate.biosynthesis..anaerobic.TC-mgdl -0.0006227 0.00020696 0.00447024 0.17460387 zBMIfa-TTf TC_zBMI-TTf SO4ASSIM.PWY..sulfate.reduction.I..assimilatory.TC-mgdl 0.00036951 0.00013845 0.01093833 0.2072523 TTf GluTGTC_TTf PWY.7269..NAD.NADP.NADH.NADPH.mitochondrial.interconversion..yeast.TC-mgdl 5.50E-05 2.41E-05 0.02769718 0.22711361 zBMIfa-TTf TC_zBMI-TTf
P4.PWY..superpathway.of.L.lysine..L.threonine.and.L.methionine.biosynthesis.ITC-mgdl 0.00036185 0.00012075 0.0046179 0.17460387 zBMIfa-TTf TC_zBMI-TTf SULFATE.CYS.PWY..superpathway.of.sulfate.assimilation.and.cysteine.biosynthesisTC-mgdl 0.00045435 0.00017241 0.01190408 0.2072523 TTf GluTGTC_TTf P105.PWY..TCA.cycle.IV..2.oxoglutarate.decarboxylase.TC-mgdl 0.00018135 7.98E-05 0.02828427 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PWY.5656..mannosylglycerate.biosynthesis.ITC-mgdl 0.00014231 4.81E-05 0.0051195 0.17460387 zBMIfa-TTf TC_zBMI-TTf TCA.GLYOX.BYPASS..superpathway.of.glyoxylate.bypass.and.TCATC-mgdl 0.00029779 0.00011101 0.01056876 0.2072523 TTf GluTGTC_TTf PWY.5136..fatty.acid..beta..oxidation.II..peroxisome.TC-mgdl 0.00026609 0.00011722 0.0285331 0.22711361 zBMIfa-TTf TC_zBMI-TTf
FERMENTATION.PWY..mixed.acid.fermentationTC-mgdl 0.00033292 0.00011281 0.00521415 0.17460387 zBMIfa-TTf TC_zBMI-TTf UBISYN.PWY..superpathway.of.ubiquinol.8.biosynthesis..prokaryotic.TC-mgdl 3.69E-05 1.39E-05 0.01134701 0.2072523 TTf GluTGTC_TTf GLUCONEO.PWY..gluconeogenesis.ITC-mgdl 0.0003758 0.00016561 0.02858143 0.22711361 zBMIfa-TTf TC_zBMI-TTf
ORNDEG.PWY..superpathway.of.ornithine.degradationTC-mgdl 0.00026821 9.15E-05 0.00547748 0.17460387 zBMIfa-TTf TC_zBMI-TTf P441.PWY..superpathway.of.N.acetylneuraminate.degradationTC-mgdl 0.00033312 0.0001247 0.0107878 0.20867079 zBMIfa-TTf TC_zBMI-TTf PWY0.1479..tRNA.processingTC-mgdl 0.00021351 9.42E-05 0.02878888 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PWY0.1297..superpathway.of.purine.deoxyribonucleosides.degradationTC-mgdl 0.00025609 8.75E-05 0.00554298 0.17460387 zBMIfa-TTf TC_zBMI-TTf PWY.5104..L.isoleucine.biosynthesis.IVPattern2 0.00046209 0.00013417 0.00133447 0.21012438 TTf P1-P2_TTf PWY0.1415..superpathway.of.heme.biosynthesis.from.uroporphyrinogen.IIITC-mgdl 7.85E-05 3.47E-05 0.02905764 0.22711361 zBMIfa-TTf TC_zBMI-TTf
TCA..TCA.cycle.I..prokaryotic.TC-mgdl 0.00041008 0.00012804 0.00259597 0.18021408 TTf TC_TTf AST.PWY..L.arginine.degradation.II..AST.pathway.TG-mgdl -6.48E-05 2.67E-05 0.01961664 0.21157155 TTf GluTGTC_TTf PWY0.1533..methylphosphonate.degradation.ITC-mgdl 1.82E-05 8.04E-06 0.02923371 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PWY.5173..superpathway.of.acetyl.CoA.biosynthesisTC-mgdl 0.00016107 5.07E-05 0.00278566 0.18021408 TTf TC_TTf COA.PWY..coenzyme.A.biosynthesis.ITG-mgdl 0.00061025 0.00025163 0.01990578 0.21157155 TTf GluTGTC_TTf PWY.5189..tetrapyrrole.biosynthesis.II..from.glycine.TC-mgdl 0.00012 5.34E-05 0.02996509 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PWY0.781..aspartate.superpathwayTC-mgdl 0.00035434 0.0001141 0.00339738 0.18021408 TTf TC_TTf GALACTUROCAT.PWY..D.galacturonate.degradation.IGlu-mgdl 0.00019522 8.27E-05 0.02326102 0.21157155 TTf GluTGTC_TTf PWY.5667..CDP.diacylglycerol.biosynthesis.ITC-mgdl -0.0005323 0.00023679 0.03001122 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PWY.5973..cis.vaccenate.biosynthesisTC-mgdl -0.0006193 0.00020035 0.00353342 0.18021408 TTf TC_TTf GLUCARDEG.PWY..D.glucarate.degradation.ITG-mgdl -9.42E-05 3.93E-05 0.02132046 0.21157155 TTf GluTGTC_TTf PWY0.1319..CDP.diacylglycerol.biosynthesis.IITC-mgdl -0.0005323 0.00023679 0.03002171 0.22711361 zBMIfa-TTf TC_zBMI-TTf
PYRIDNUCSYN.PWY..NAD.biosynthesis.I..from.aspartate.TC-mgdl -0.0005174 0.00016859 0.00375139 0.18021408 TTf TC_TTf GLUCARDEG.PWY..D.glucarate.degradation.ITC-mgdl 9.58E-05 4.04E-05 0.02269394 0.21157155 TTf GluTGTC_TTf PWY0.1338..polymyxin.resistanceTC-mgdl 3.78E-05 1.69E-05 0.0309604 0.22711361 zBMIfa-TTf TC_zBMI-TTf
THISYNARA.PWY..superpathway.of.thiamin.diphosphate.biosynthesis.III..eukaryotes.TC-mgdl -0.000661 0.00021561 0.00378601 0.18021408 TTf TC_TTf GLUDEG.I.PWY..GABA.shuntTC-mgdl 0.00030699 0.0001258 0.01919809 0.21157155 TTf GluTGTC_TTf PWY.6749..CMP.legionaminate.biosynthesis.IMUFA % 0.00019189 5.79E-05 0.00191348 0.22770459 TTf MFA_TTf
KETOGLUCONMET.PWY..ketogluconate.metabolismTC-mgdl 0.00013936 4.58E-05 0.00405891 0.18112891 TTf TC_TTf HOMOSER.METSYN.PWY..L.methionine.biosynthesis.ITC-mgdl 0.00024402 0.00010282 0.02252149 0.21157155 TTf GluTGTC_TTf LPSSYN.PWY..superpathway.of.lipopolysaccharide.biosynthesisTG-mgdl -6.24E-05 2.77E-05 0.03018038 0.22802956 TTf GluTGTC_TTf
PWY.6263..superpathway.of.menaquinol.8.biosynthesis.IITrans FA % 0.00010707 3.22E-05 0.00185521 0.18923097 TTf TFA_TTf KETOGLUCONMET.PWY..ketogluconate.metabolismTG-mgdl -0.0001085 4.53E-05 0.02153003 0.21157155 TTf GluTGTC_TTf PWY.7371..1.4.dihydroxy.6.naphthoate.biosynthesis.IITrans FA % 0.00011671 2.77E-05 0.00017713 0.22818486 TTf MacroPct_TTf
PWY.7663..gondoate.biosynthesis..anaerobic.TC-mgdl -0.000592 0.00019946 0.00493054 0.1898168 TTf TC_TTf LPSSYN.PWY..superpathway.of.lipopolysaccharide.biosynthesisTC-mgdl 6.87E-05 2.85E-05 0.02081379 0.21157155 TTf GluTGTC_TTf PWY.7392..taxadiene.biosynthesis..engineered.PUFA % -0.0002039 6.26E-05 0.00224014 0.22849381 TTf PFA_TTf
PWY.5667..CDP.diacylglycerol.biosynthesis.ITG-mgdl 0.00076394 0.00023559 0.0023914 0.19112417 TTf GluTGTC_TTf P461.PWY..hexitol.fermentation.to.lactate..formate..ethanol.and.acetateTC-mgdl 0.0002854 0.00011707 0.01931396 0.21157155 TTf GluTGTC_TTf METSYN.PWY..L.homoserine.and.L.methionine.biosynthesisTC-mgdl 0.00035135 0.00015656 0.03042182 0.22864402 TTf GluTGTC_TTf
PWY.5973..cis.vaccenate.biosynthesisTC-mgdl -0.0007007 0.00021462 0.0022501 0.19112417 TTf GluTGTC_TTf PANTO.PWY..phosphopantothenate.biosynthesis.ITC-mgdl -0.0005246 0.00022155 0.02281483 0.21157155 TTf GluTGTC_TTf P4.PWY..superpathway.of.L.lysine..L.threonine.and.L.methionine.biosynthesis.ITC-mgdl 0.00033073 0.00011746 0.00738146 0.22914623 TTf TC_TTf
PWY.6121..5.aminoimidazole.ribonucleotide.biosynthesis.ITG-mgdl 0.00066726 0.00020663 0.0024819 0.19112417 TTf GluTGTC_TTf PWY.241..C4.photosynthetic.carbon.assimilation.cycle..NADP.ME.typeGlu-mgdl 0.00028997 0.00011863 0.01901142 0.21157155 TTf GluTGTC_TTf PWY.6803..phosphatidylcholine.acyl.editingTC-mgdl 0.00011169 4.99E-05 0.03073534 0.2297909 TTf GluTGTC_TTf
PWY0.1297..superpathway.of.purine.deoxyribonucleosides.degradationTC-mgdl 0.00029464 8.61E-05 0.00145062 0.19112417 TTf GluTGTC_TTf PWY.5121..superpathway.of.geranylgeranyl.diphosphate.biosynthesis.II..via.MEP.TG-mgdl 0.0002202 9.07E-05 0.01983141 0.21157155 TTf GluTGTC_TTf PYRIDNUCSAL.PWY..NAD.salvage.pathway.ITC-mgdl 0.00032794 0.0001185 0.00836596 0.23154045 TTf TC_TTf
PWY0.1319..CDP.diacylglycerol.biosynthesis.IITG-mgdl 0.00076391 0.00023559 0.00239209 0.19112417 TTf GluTGTC_TTf PWY.5345..superpathway.of.L.methionine.biosynthesis..by.sulfhydrylation.TC-mgdl 0.00044752 0.00018495 0.02017435 0.21157155 TTf GluTGTC_TTf GALACTARDEG.PWY..D.galactarate.degradation.ITG-mgdl -0.0001196 5.36E-05 0.0313209 0.23174218 TTf GluTGTC_TTf
PWY4LZ.257..superpathway.of.fermentation..Chlamydomonas.reinhardtii.TC-mgdl 0.00020839 6.41E-05 0.0023321 0.19112417 TTf GluTGTC_TTf PWY.5367..petroselinate.biosynthesisTG-mgdl -6.89E-05 2.89E-05 0.02187688 0.21157155 TTf GluTGTC_TTf GLUCARGALACTSUPER.PWY..superpathway.of.D.glucarate.and.D.galactarate.degradationTG-mgdl -0.0001196 5.36E-05 0.0313209 0.23174218 TTf GluTGTC_TTf
THISYNARA.PWY..superpathway.of.thiamin.diphosphate.biosynthesis.III..eukaryotes.TC-mgdl -0.0007558 0.00023017 0.00213401 0.19112417 TTf GluTGTC_TTf PWY.5913..TCA.cycle.VI..obligate.autotrophs.TC-mgdl 0.00033455 0.00014039 0.02201416 0.21157155 TTf GluTGTC_TTf ORNDEG.PWY..superpathway.of.ornithine.degradationTG-mgdl -0.0001996 8.95E-05 0.03148629 0.23176507 TTf GluTGTC_TTf
PWY.5121..superpathway.of.geranylgeranyl.diphosphate.biosynthesis.II..via.MEP.PUFA % -0.0002771 8.22E-05 0.00160913 0.1914866 TTf PFA_TTf PWY.6124..inosine.5..phosphate.biosynthesis.IITC-mgdl -0.0006402 0.00026933 0.02231972 0.21157155 TTf GluTGTC_TTf P461.PWY..hexitol.fermentation.to.lactate..formate..ethanol.and.acetateTC-mgdl 0.00025815 0.00011705 0.03307839 0.23208713 zBMIfa-TTf TC_zBMI-TTf
PWY.4702..phytate.degradation.ITC-mgdl 0.00019306 6.79E-05 0.00694986 0.19247091 zBMIfa-TTf TC_zBMI-TTf PWY.6163..chorismate.biosynthesis.from.3.dehydroquinateTG-mgdl 0.00063764 0.00025987 0.01858997 0.21157155 TTf GluTGTC_TTf PWY.561..superpathway.of.glyoxylate.cycle.and.fatty.acid.degradationTC-mgdl 0.00016932 7.68E-05 0.0330997 0.23208713 zBMIfa-TTf TC_zBMI-TTf
PWY.7117..C4.photosynthetic.carbon.assimilation.cycle..PEPCK.typeTC-mgdl 0.00041931 0.00014811 0.00715525 0.19247091 zBMIfa-TTf TC_zBMI-TTf PWY.6163..chorismate.biosynthesis.from.3.dehydroquinateTC-mgdl -0.000631 0.00026725 0.02318155 0.21157155 TTf GluTGTC_TTf PWY.6936..seleno.amino.acid.biosynthesisTC-mgdl -0.0004459 0.00020246 0.03330521 0.23208713 zBMIfa-TTf TC_zBMI-TTf
KETOGLUCONMET.PWY..ketogluconate.metabolismTC-mgdl 0.00017303 4.72E-05 0.00072769 0.19272889 zBMIfa-TTf GluTGTC_zBMI-TTf PWY.6284..superpathway.of.unsaturated.fatty.acids.biosynthesis..E..coli.TG-mgdl -0.0001742 7.33E-05 0.02225262 0.21157155 TTf GluTGTC_TTf PWY.5345..superpathway.of.L.methionine.biosynthesis..by.sulfhydrylation.TC-mgdl 0.00039757 0.00018075 0.03353023 0.23208713 zBMIfa-TTf TC_zBMI-TTf
PWY.5173..superpathway.of.acetyl.CoA.biosynthesisTC-mgdl 0.0001862 5.16E-05 0.00086377 0.19272889 zBMIfa-TTf GluTGTC_zBMI-TTf PWY.6305..putrescine.biosynthesis.IVGlu-mgdl 0.00037328 0.00015778 0.02291859 0.21157155 TTf GluTGTC_TTf PWY.3001..superpathway.of.L.isoleucine.biosynthesis.ITC-mgdl -0.0003385 0.00015212 0.03177275 0.23217845 TTf GluTGTC_TTf
TCA..TCA.cycle.I..prokaryotic.TC-mgdl 0.00046966 0.00012958 0.00082602 0.19272889 zBMIfa-TTf GluTGTC_zBMI-TTf PWY.6803..phosphatidylcholine.acyl.editingTG-mgdl -0.0001146 4.85E-05 0.02305166 0.21157155 TTf GluTGTC_TTf PWY.7094..fatty.acid.salvageTC-mgdl 3.33E-05 1.50E-05 0.03186763 0.23217845 TTf GluTGTC_TTf
GLYOXYLATE.BYPASS..glyoxylate.cycleTC-mgdl 0.00022127 7.90E-05 0.00774737 0.19755803 zBMIfa-TTf TC_zBMI-TTf PWY.6823..molybdenum.cofactor.biosynthesisTC-mgdl 2.95E-05 1.22E-05 0.02023959 0.21157155 TTf GluTGTC_TTf HEMESYN2.PWY..heme.biosynthesis.II..anaerobic.TC-mgdl 8.11E-05 3.72E-05 0.03503021 0.23223416 zBMIfa-TTf TC_zBMI-TTf
TCA.GLYOX.BYPASS..superpathway.of.glyoxylate.bypass.and.TCATC-mgdl 0.0002971 0.00010717 0.00833339 0.19831169 zBMIfa-TTf TC_zBMI-TTf PWY.7242..D.fructuronate.degradationGlu-mgdl 0.00019285 8.11E-05 0.02232459 0.21157155 TTf GluTGTC_TTf METHGLYUT.PWY..superpathway.of.methylglyoxal.degradationTC-mgdl 0.0001349 6.20E-05 0.03526539 0.23223416 zBMIfa-TTf TC_zBMI-TTf
PWY.6588..pyruvate.fermentation.to.acetoneTC-mgdl 6.55E-05 2.37E-05 0.00843901 0.19831169 zBMIfa-TTf TC_zBMI-TTf PWY0.1338..polymyxin.resistanceTC-mgdl 4.12E-05 1.69E-05 0.01941649 0.21157155 TTf GluTGTC_TTf PWY.5030..L.histidine.degradation.IIITC-mgdl -0.0006003 0.00027616 0.03555826 0.23223416 zBMIfa-TTf TC_zBMI-TTf
GLYCOLYSIS.TCA.GLYOX.BYPASS..superpathway.of.glycolysis..pyruvate.dehydrogenase..TCA..and.glyoxylate.bypassTC-mgdl 0.00039918 0.00014475 0.00865428 0.19831169 zBMIfa-TTf TC_zBMI-TTf PWY0.166..superpathway.of.pyrimidine.deoxyribonucleotides.de.novo.biosynthesis..E..coli.Glu-mgdl -0.0004004 0.00016919 0.0228813 0.21157155 TTf GluTGTC_TTf PWY.7046..4.coumarate.degradation..anaerobic.TC-mgdl 5.99E-05 2.76E-05 0.03556153 0.23223416 zBMIfa-TTf TC_zBMI-TTf
PWY.5918..superpathay.of.heme.biosynthesis.from.glutamateTC-mgdl 0.00014756 5.42E-05 0.00946259 0.19831169 zBMIfa-TTf TC_zBMI-TTf SALVADEHYPOX.PWY..adenosine.nucleotides.degradation.IITC-mgdl 0.00043889 0.00018227 0.02074948 0.21157155 TTf GluTGTC_TTf POLYAMSYN.PWY..superpathway.of.polyamine.biosynthesis.ITC-mgdl 0.00020598 9.50E-05 0.03593059 0.23292321 zBMIfa-TTf TC_zBMI-TTf
PWY.5913..TCA.cycle.VI..obligate.autotrophs.TC-mgdl 0.00038322 0.0001411 0.00962858 0.19831169 zBMIfa-TTf TC_zBMI-TTf SO4ASSIM.PWY..sulfate.reduction.I..assimilatory.TG-mgdl -0.0003281 0.00013462 0.01932717 0.21157155 TTf GluTGTC_TTf AEROBACTINSYN.PWY..aerobactin.biosynthesisTC-mgdl 2.19E-05 1.01E-05 0.03610201 0.23292321 zBMIfa-TTf TC_zBMI-TTf
ARO.PWY..chorismate.biosynthesis.ITG-mgdl 0.00068966 0.00022186 0.00345627 0.19832706 TTf GluTGTC_TTf UBISYN.PWY..superpathway.of.ubiquinol.8.biosynthesis..prokaryotic.TG-mgdl -3.32E-05 1.35E-05 0.01869617 0.21157155 TTf GluTGTC_TTf FERMENTATION.PWY..mixed.acid.fermentationGlu-mgdl 0.00024482 0.00011159 0.03410714 0.23622942 TTf GluTGTC_TTf
ORNDEG.PWY..superpathway.of.ornithine.degradationTC-mgdl 0.00029083 9.21E-05 0.00301527 0.19832706 TTf GluTGTC_TTf PWY.7187..pyrimidine.deoxyribonucleotides.de.novo.biosynthesis.IIGlu-mgdl -0.0003613 0.00015332 0.02344597 0.21190407 TTf GluTGTC_TTf GLYCOLYSIS.TCA.GLYOX.BYPASS..superpathway.of.glycolysis..pyruvate.dehydrogenase..TCA..and.glyoxylate.bypassTG-mgdl -0.0003265 0.00014876 0.03403577 0.23622942 TTf GluTGTC_TTf
P161.PWY..acetylene.degradationTC-mgdl 0.00020824 6.74E-05 0.00365854 0.19832706 TTf GluTGTC_TTf GLYOXYLATE.BYPASS..glyoxylate.cycleTG-mgdl -0.0001868 7.93E-05 0.02359536 0.21191305 TTf GluTGTC_TTf NAD.BIOSYNTHESIS.II..NAD.salvage.pathway.IITG-mgdl -0.0002737 0.00012422 0.03341671 0.23622942 TTf GluTGTC_TTf
PWY.5676..acetyl.CoA.fermentation.to.butanoate.IITG-mgdl -0.0002126 6.99E-05 0.0041454 0.19832706 TTf GluTGTC_TTf PWY.6703..preQ0.biosynthesisTC-mgdl -0.0005222 0.00018204 0.00642611 0.21441353 TTf TC_TTf NONOXIPENT.PWY..pentose.phosphate.pathway..non.oxidative.branch.TG-mgdl -0.0004022 0.00018278 0.03362138 0.23622942 TTf GluTGTC_TTf
PWY.6527..stachyose.degradationTG-mgdl 0.00058781 0.00019235 0.0039849 0.19832706 TTf GluTGTC_TTf PWY.241..C4.photosynthetic.carbon.assimilation.cycle..NADP.ME.typeTC-mgdl 0.00034009 0.000119 0.00660658 0.21441353 TTf TC_TTf PRPP.PWY..superpathway.of.histidine..purine..and.pyrimidine.biosynthesisTG-mgdl -0.0004305 0.00019566 0.03362093 0.23622942 TTf GluTGTC_TTf
PWY.6703..preQ0.biosynthesisTC-mgdl -0.0005989 0.00019491 0.00380931 0.19832706 TTf GluTGTC_TTf HCAMHPDEG.PWY..3.phenylpropanoate.and.3..3.hydroxyphenyl.propanoate.degradation.to.2.oxopent.4.enoateTC-mgdl 7.78E-05 2.96E-05 0.01215109 0.21588928 zBMIfa-TTf TC_zBMI-TTf PWY.5189..tetrapyrrole.biosynthesis.II..from.glycine.TC-mgdl 0.00012126 5.53E-05 0.03424334 0.23622942 TTf GluTGTC_TTf
PWY.7046..4.coumarate.degradation..anaerobic.TG-mgdl -7.62E-05 2.45E-05 0.00344392 0.19832706 TTf GluTGTC_TTf PWY.6690..cinnamate.and.3.hydroxycinnamate.degradation.to.2.oxopent.4.enoateTC-mgdl 7.78E-05 2.96E-05 0.01215109 0.21588928 zBMIfa-TTf TC_zBMI-TTf PWY.6113..superpathway.of.mycolate.biosynthesisTG-mgdl -0.0003714 0.00016908 0.03391231 0.23622942 TTf GluTGTC_TTf
PWY.7663..gondoate.biosynthesis..anaerobic.TC-mgdl -0.0006655 0.00021442 0.00350248 0.19832706 TTf GluTGTC_TTf PWY0.42..2.methylcitrate.cycle.ITC-mgdl 7.64E-05 2.92E-05 0.01243642 0.21588928 zBMIfa-TTf TC_zBMI-TTf TCA..TCA.cycle.I..prokaryotic.TG-mgdl -0.000274 0.00012449 0.03355818 0.23622942 TTf GluTGTC_TTf
PYRIDNUCSYN.PWY..NAD.biosynthesis.I..from.aspartate.TC-mgdl -0.0005386 0.00017721 0.00416654 0.19832706 TTf GluTGTC_TTf PWY.6823..molybdenum.cofactor.biosynthesisTC-mgdl 2.96E-05 1.14E-05 0.01310973 0.21588928 zBMIfa-TTf TC_zBMI-TTf ARGDEG.PWY..superpathway.of.L.arginine..putrescine..and.4.aminobutanoate.degradationTG-mgdl -0.0001291 5.93E-05 0.03539738 0.23710881 TTf GluTGTC_TTf
P161.PWY..acetylene.degradationTC-mgdl 0.00018403 6.82E-05 0.01006624 0.19964699 zBMIfa-TTf TC_zBMI-TTf PWY.5676..acetyl.CoA.fermentation.to.butanoate.IITC-mgdl 0.00018887 7.31E-05 0.01341249 0.21588928 zBMIfa-TTf TC_zBMI-TTf ECASYN.PWY..enterobacterial.common.antigen.biosynthesisTC-mgdl 5.08E-05 2.35E-05 0.03636333 0.23710881 TTf GluTGTC_TTf
ARGDEG.PWY..superpathway.of.L.arginine..putrescine..and.4.aminobutanoate.degradationTC-mgdl 0.00016075 6.10E-05 0.01188293 0.2072523 TTf GluTGTC_TTf PWY0.1277..3.phenylpropanoate.and.3..3.hydroxyphenyl.propanoate.degradationTC-mgdl 0.00010148 3.95E-05 0.01389384 0.21588928 zBMIfa-TTf TC_zBMI-TTf KDO.NAGLIPASYN.PWY..superpathway.of..Kdo.2.lipid.A.biosynthesisTC-mgdl 3.36E-05 1.55E-05 0.03624456 0.23710881 TTf GluTGTC_TTf
ARGININE.SYN4.PWY..L.ornithine.de.novo..biosynthesisTC-mgdl -0.0008226 0.00032251 0.01468543 0.2072523 TTf GluTGTC_TTf PWY.5675..nitrate.reduction.V..assimilatory.TC-mgdl 0.00027246 0.00010728 0.01498148 0.21588928 zBMIfa-TTf TC_zBMI-TTf ORNARGDEG.PWY..superpathway.of.L.arginine.and.L.ornithine.degradationTG-mgdl -0.0001291 5.93E-05 0.03539738 0.23710881 TTf GluTGTC_TTf
AST.PWY..L.arginine.degradation.II..AST.pathway.TC-mgdl 7.26E-05 2.74E-05 0.01152301 0.2072523 TTf GluTGTC_TTf DAPLYSINESYN.PWY..L.lysine.biosynthesis.ITC-mgdl 0.00042608 0.00016802 0.01512416 0.21588928 zBMIfa-TTf TC_zBMI-TTf PRPP.PWY..superpathway.of.histidine..purine..and.pyrimidine.biosynthesisTC-mgdl 0.00043649 0.00020122 0.03606718 0.23710881 TTf GluTGTC_TTf
COA.PWY.1..coenzyme.A.biosynthesis.II..mammalian.TG-mgdl 0.00071368 0.00028373 0.01601028 0.2072523 TTf GluTGTC_TTf ARGININE.SYN4.PWY..L.ornithine.de.novo..biosynthesisTC-mgdl -0.0007846 0.00031051 0.01546496 0.21588928 zBMIfa-TTf TC_zBMI-TTf PWY.5022..4.aminobutanoate.degradation.VTC-mgdl 0.00026499 0.00012145 0.0350459 0.23710881 TTf GluTGTC_TTf
COMPLETE.ARO.PWY..superpathway.of.aromatic.amino.acid.biosynthesisTG-mgdl 0.0006159 0.00020928 0.00538829 0.2072523 TTf GluTGTC_TTf PWY.7209..superpathway.of.pyrimidine.ribonucleosides.degradationTC-mgdl 4.74E-05 1.88E-05 0.01563451 0.21588928 zBMIfa-TTf TC_zBMI-TTf PWY.5173..superpathway.of.acetyl.CoA.biosynthesisTG-mgdl -0.0001079 4.96E-05 0.03565427 0.23710881 TTf GluTGTC_TTf
FERMENTATION.PWY..mixed.acid.fermentationTC-mgdl 0.00029102 0.00011356 0.01425844 0.2072523 TTf GluTGTC_TTf HEME.BIOSYNTHESIS.II..heme.biosynthesis.I..aerobic.TC-mgdl 9.82E-05 3.89E-05 0.01567134 0.21588928 zBMIfa-TTf TC_zBMI-TTf PWY.6588..pyruvate.fermentation.to.acetoneTG-mgdl -5.36E-05 2.47E-05 0.0360502 0.23710881 TTf GluTGTC_TTf
FOLSYN.PWY..superpathway.of.tetrahydrofolate.biosynthesis.and.salvageTG-mgdl -0.0001314 5.21E-05 0.01565625 0.2072523 TTf GluTGTC_TTf PWY66.400..glycolysis.VI..metazoan.TC-mgdl 0.0006079 0.00024134 0.01576938 0.21588928 zBMIfa-TTf TC_zBMI-TTf PWY.6629..superpathway.of.L.tryptophan.biosynthesisTC-mgdl 0.00034285 0.0001576 0.03556019 0.23710881 TTf GluTGTC_TTf
GLUCONEO.PWY..gluconeogenesis.ITC-mgdl 0.00042662 0.00017032 0.01642719 0.2072523 TTf GluTGTC_TTf SALVADEHYPOX.PWY..adenosine.nucleotides.degradation.IITC-mgdl 0.00045089 0.00017929 0.01592461 0.21588928 zBMIfa-TTf TC_zBMI-TTf PWY.6737..starch.degradation.VTG-mgdl 0.00098372 0.00045309 0.03590914 0.23710881 TTf GluTGTC_TTf
GLYCOLYSIS.E.D..superpathway.of.glycolysis.and.Entner.DoudoroffTG-mgdl -0.0003236 0.00011644 0.00825603 0.2072523 TTf GluTGTC_TTf FAO.PWY..fatty.acid..beta..oxidation.ITC-mgdl 0.00029752 0.00012754 0.0247712 0.21691726 TTf GluTGTC_TTf PWY.7204..pyridoxal.5..phosphate.salvage.II..plants.TG-mgdl -0.0001078 4.97E-05 0.03622009 0.23710881 TTf GluTGTC_TTf
GLYCOLYSIS.TCA.GLYOX.BYPASS..superpathway.of.glycolysis..pyruvate.dehydrogenase..TCA..and.glyoxylate.bypassTC-mgdl 0.00039594 0.00015299 0.01339054 0.2072523 TTf GluTGTC_TTf HEXITOLDEGSUPER.PWY..superpathway.of.hexitol.degradation..bacteria.TG-mgdl -0.0003442 0.00014713 0.0244037 0.21691726 TTf GluTGTC_TTf PWY.7446..sulfoglycolysisTG-mgdl -2.37E-05 1.09E-05 0.03552523 0.23710881 TTf GluTGTC_TTf
GLYCOLYSIS..glycolysis.I..from.glucose.6.phosphate.TG-mgdl -0.0005756 0.00022127 0.01296089 0.2072523 TTf GluTGTC_TTf PWY.5188..tetrapyrrole.biosynthesis.I..from.glutamate.Glu-mgdl 0.00047534 0.00020402 0.02494652 0.21691726 TTf GluTGTC_TTf PWY.7094..fatty.acid.salvageTC-mgdl 3.06E-05 1.43E-05 0.03796584 0.24021223 zBMIfa-TTf TC_zBMI-TTf
GLYOXYLATE.BYPASS..glyoxylate.cycleTC-mgdl 0.00021905 8.16E-05 0.0105241 0.2072523 TTf GluTGTC_TTf PWY.5686..UMP.biosynthesisTG-mgdl 0.00082865 0.00035633 0.02520082 0.21691726 TTf GluTGTC_TTf PWY.6353..purine.nucleotides.degradation.II..aerobic.TC-mgdl 0.00031014 0.00014483 0.03823751 0.24021223 zBMIfa-TTf TC_zBMI-TTf
HCAMHPDEG.PWY..3.phenylpropanoate.and.3..3.hydroxyphenyl.propanoate.degradation.to.2.oxopent.4.enoateTG-mgdl -7.96E-05 2.78E-05 0.00670172 0.2072523 TTf GluTGTC_TTf PWY.724..superpathway.of.L.lysine..L.threonine.and.L.methionine.biosynthesis.IITG-mgdl 0.00035931 0.00015448 0.02517239 0.21691726 TTf GluTGTC_TTf PWY.5860..superpathway.of.demethylmenaquinol.6.biosynthesis.ITC-mgdl 0.00013793 6.45E-05 0.03835321 0.24021223 zBMIfa-TTf TC_zBMI-TTf
HCAMHPDEG.PWY..3.phenylpropanoate.and.3..3.hydroxyphenyl.propanoate.degradation.to.2.oxopent.4.enoateTC-mgdl 8.33E-05 2.86E-05 0.00583753 0.2072523 TTf GluTGTC_TTf PWY.7279..aerobic.respiration.II..cytochrome.c...yeast.TC-mgdl 3.55E-05 1.53E-05 0.02532454 0.21691726 TTf GluTGTC_TTf DAPLYSINESYN.PWY..L.lysine.biosynthesis.ITC-mgdl 0.00037047 0.00017208 0.03740808 0.24044846 TTf GluTGTC_TTf
HEME.BIOSYNTHESIS.II..heme.biosynthesis.I..aerobic.TC-mgdl 0.00010084 4.09E-05 0.01793644 0.2072523 TTf GluTGTC_TTf PWY0.1415..superpathway.of.heme.biosynthesis.from.uroporphyrinogen.IIITC-mgdl 8.44E-05 3.64E-05 0.02567158 0.21691726 TTf GluTGTC_TTf P4.PWY..superpathway.of.L.lysine..L.threonine.and.L.methionine.biosynthesis.IGlu-mgdl 0.0002549 0.00011888 0.03814591 0.24044846 TTf GluTGTC_TTf
ORNARGDEG.PWY..superpathway.of.L.arginine.and.L.ornithine.degradationTC-mgdl 0.00016075 6.10E-05 0.01188293 0.2072523 TTf GluTGTC_TTf PWY0.42..2.methylcitrate.cycle.ITG-mgdl -6.56E-05 2.82E-05 0.02521969 0.21691726 TTf GluTGTC_TTf PENTOSE.P.PWY..pentose.phosphate.pathwayTG-mgdl -0.0003238 0.00015124 0.03839093 0.24044846 TTf GluTGTC_TTf
P161.PWY..acetylene.degradationTG-mgdl -0.0001842 6.56E-05 0.00767114 0.2072523 TTf GluTGTC_TTf THRESYN.PWY..superpathway.of.L.threonine.biosynthesisTC-mgdl -0.0004613 0.00019901 0.02563602 0.21691726 TTf GluTGTC_TTf PWY.7371..1.4.dihydroxy.6.naphthoate.biosynthesis.IITG-mgdl 5.81E-05 2.71E-05 0.03838045 0.24044846 TTf GluTGTC_TTf
P4.PWY..superpathway.of.L.lysine..L.threonine.and.L.methionine.biosynthesis.ITC-mgdl 0.00031228 0.00012098 0.01361823 0.2072523 TTf GluTGTC_TTf PWY.5004..superpathway.of.L.citrulline.metabolismTC-mgdl 2.38E-05 1.03E-05 0.02601136 0.21849542 TTf GluTGTC_TTf PWY0.1479..tRNA.processingTC-mgdl 0.00020436 9.51E-05 0.03765726 0.24044846 TTf GluTGTC_TTf
P441.PWY..superpathway.of.N.acetylneuraminate.degradationTC-mgdl 0.00033368 0.00013008 0.01416473 0.2072523 TTf GluTGTC_TTf ENTBACSYN.PWY..enterobactin.biosynthesisTG-mgdl -0.0002056 8.93E-05 0.02667437 0.21918908 TTf GluTGTC_TTf PWY3O.355..stearate.biosynthesis.III..fungi.TC-mgdl 7.16E-05 3.33E-05 0.03775026 0.24044846 TTf GluTGTC_TTf
P461.PWY..hexitol.fermentation.to.lactate..formate..ethanol.and.acetateTG-mgdl -0.0003112 0.00011384 0.00929072 0.2072523 TTf GluTGTC_TTf MET.SAM.PWY..superpathway.of.S.adenosyl.L.methionine.biosynthesisTC-mgdl 0.00037363 0.00016243 0.02672751 0.21918908 TTf GluTGTC_TTf ARGININE.SYN4.PWY..L.ornithine.de.novo..biosynthesisTC-mgdl -0.0007981 0.00029798 0.01051281 0.24285702 TTf TC_TTf
PWY.241..C4.photosynthetic.carbon.assimilation.cycle..NADP.ME.typeTC-mgdl 0.00031702 0.00012073 0.01218562 0.2072523 TTf GluTGTC_TTf PWY.6936..seleno.amino.acid.biosynthesisTC-mgdl -0.0004741 0.00020564 0.02640218 0.21918908 TTf GluTGTC_TTf PWY.7209..superpathway.of.pyrimidine.ribonucleosides.degradationTC-mgdl 4.82E-05 1.80E-05 0.01069654 0.24285702 TTf TC_TTf
PWY.4242..pantothenate.and.coenzyme.A.biosynthesis.IIITG-mgdl 0.00067165 0.00026695 0.0159856 0.2072523 TTf GluTGTC_TTf PWY0.1296..purine.ribonucleosides.degradationTG-mgdl 0.00058606 0.00025469 0.02667806 0.21918908 TTf GluTGTC_TTf PWY.6630..superpathway.of.L.tyrosine.biosynthesisTC-mgdl 0.00018262 6.85E-05 0.01083862 0.24285702 TTf TC_TTf
PWY.4702..phytate.degradation.ITC-mgdl 0.00019128 6.84E-05 0.00792983 0.2072523 TTf GluTGTC_TTf PWY0.1415..superpathway.of.heme.biosynthesis.from.uroporphyrinogen.IIITG-mgdl -8.14E-05 3.54E-05 0.02686141 0.21918908 TTf GluTGTC_TTf PWY0.1297..superpathway.of.purine.deoxyribonucleosides.degradationTC-mgdl 0.0002272 8.58E-05 0.01137304 0.24285702 TTf TC_TTf
PWY.5138..unsaturated..even.numbered.fatty.acid..beta..oxidationTG-mgdl -6.23E-05 2.42E-05 0.01387606 0.2072523 TTf GluTGTC_TTf PWY.5136..fatty.acid..beta..oxidation.II..peroxisome.TC-mgdl 0.00027756 0.0001213 0.02748488 0.22174242 TTf GluTGTC_TTf FERMENTATION.PWY..mixed.acid.fermentationTC-mgdl 0.00029248 0.00011113 0.01182905 0.24285702 TTf TC_TTf
PWY.5484..glycolysis.II..from.fructose.6.phosphate.TG-mgdl -0.000547 0.00021218 0.01372608 0.2072523 TTf GluTGTC_TTf KDO.NAGLIPASYN.PWY..superpathway.of..Kdo.2.lipid.A.biosynthesisTG-mgdl -3.44E-05 1.51E-05 0.0280074 0.2223824 TTf GluTGTC_TTf PWY.7117..C4.photosynthetic.carbon.assimilation.cycle..PEPCK.typeTC-mgdl 0.0003794 0.00014425 0.01187917 0.24285702 TTf TC_TTf
PWY.5656..mannosylglycerate.biosynthesis.ITC-mgdl 0.00013856 4.97E-05 0.00809713 0.2072523 TTf GluTGTC_TTf PWY.5136..fatty.acid..beta..oxidation.II..peroxisome.TG-mgdl -0.0002692 0.00011794 0.02785849 0.2223824 TTf GluTGTC_TTf ORNDEG.PWY..superpathway.of.ornithine.degradationTC-mgdl 0.00023649 8.99E-05 0.01190476 0.24285702 TTf TC_TTf
PWY.5667..CDP.diacylglycerol.biosynthesis.ITC-mgdl -0.0006186 0.00024229 0.01459376 0.2072523 TTf GluTGTC_TTf TCA.GLYOX.BYPASS..superpathway.of.glyoxylate.bypass.and.TCATG-mgdl -0.0002461 0.00010794 0.02803139 0.2223824 TTf GluTGTC_TTf P441.PWY..superpathway.of.N.acetylneuraminate.degradationTG-mgdl -0.00027 0.00012648 0.03897438 0.24303677 TTf GluTGTC_TTf
PWY.5675..nitrate.reduction.V..assimilatory.TC-mgdl 0.00027136 0.00010864 0.0167083 0.2072523 TTf GluTGTC_TTf PWY.7279..aerobic.respiration.II..cytochrome.c...yeast.TG-mgdl -3.38E-05 1.48E-05 0.02844921 0.22445012 TTf GluTGTC_TTf PWY.7254..TCA.cycle.VII..acetate.producers.TC-mgdl 0.00014015 6.60E-05 0.03986407 0.2451601 zBMIfa-TTf TC_zBMI-TTf
PWY.5676..acetyl.CoA.fermentation.to.butanoate.IITC-mgdl 0.00020066 7.19E-05 0.00800714 0.2072523 TTf GluTGTC_TTf FAO.PWY..fatty.acid..beta..oxidation.ITG-mgdl -0.0002811 0.00012401 0.02889603 0.22467792 TTf GluTGTC_TTf PWY.6629..superpathway.of.L.tryptophan.biosynthesisTC-mgdl 0.00032639 0.00015434 0.0405789 0.2451601 zBMIfa-TTf TC_zBMI-TTf
PWY.5705..allantoin.degradation.to.glyoxylate.IIITC-mgdl 4.15E-05 1.68E-05 0.0177949 0.2072523 TTf GluTGTC_TTf PWY.5347..superpathway.of.L.methionine.biosynthesis..transsulfuration.TC-mgdl 0.00035957 0.00015877 0.02901335 0.22467792 TTf GluTGTC_TTf PWY.5920..superpathway.of.heme.biosynthesis.from.glycineTG-mgdl -8.54E-05 4.01E-05 0.03958114 0.24574724 TTf GluTGTC_TTf
PWY.5723..Rubisco.shuntTC-mgdl 0.00024938 9.93E-05 0.01619269 0.2072523 TTf GluTGTC_TTf PWY.5913..TCA.cycle.VI..obligate.autotrophs.Glu-mgdl 0.00031243 0.00013795 0.02901403 0.22467792 TTf GluTGTC_TTf PWY.5667..CDP.diacylglycerol.biosynthesis.IFiber % 0.00071157 0.00023071 0.00360008 0.24632086 TTf FibPct_TTf
PWY.5747..2.methylcitrate.cycle.IITC-mgdl 7.65E-05 3.01E-05 0.01490018 0.2072523 TTf GluTGTC_TTf PWY.6891..thiazole.biosynthesis.II..Bacillus.TC-mgdl 0.00029104 0.00012872 0.02926477 0.22467792 TTf GluTGTC_TTf PWY.6317..galactose.degradation.I..Leloir.pathway.Fiber % 0.00048552 0.00015937 0.0039905 0.24632086 TTf FibPct_TTf
PWY.5855..ubiquinol.7.biosynthesis..prokaryotic.TG-mgdl -2.95E-05 1.19E-05 0.01731481 0.2072523 TTf GluTGTC_TTf SULFATE.CYS.PWY..superpathway.of.sulfate.assimilation.and.cysteine.biosynthesisTG-mgdl -0.0003792 0.00016764 0.02922609 0.22467792 TTf GluTGTC_TTf PWY.6527..stachyose.degradationFiber % 0.00057536 0.00018956 0.00411513 0.24632086 TTf FibPct_TTf
PWY.5855..ubiquinol.7.biosynthesis..prokaryotic.TC-mgdl 3.31E-05 1.22E-05 0.00989968 0.2072523 TTf GluTGTC_TTf PWY.6123..inosine.5..phosphate.biosynthesis.ITC-mgdl -0.0006057 0.00024396 0.0172224 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY0.1319..CDP.diacylglycerol.biosynthesis.IIFiber % 0.00071159 0.0002307 0.00359889 0.24632086 TTf FibPct_TTf
PWY.5856..ubiquinol.9.biosynthesis..prokaryotic.TG-mgdl -2.95E-05 1.19E-05 0.01731481 0.2072523 TTf GluTGTC_TTf PWY.7115..C4.photosynthetic.carbon.assimilation.cycle..NAD.ME.typeTC-mgdl 0.00019693 7.98E-05 0.01780358 0.22547785 zBMIfa-TTf TC_zBMI-TTf ANAGLYCOLYSIS.PWY..glycolysis.III..from.glucose.TC-mgdl -0.0004364 0.00020616 0.04054322 0.24636479 TTf GluTGTC_TTf
PWY.5856..ubiquinol.9.biosynthesis..prokaryotic.TC-mgdl 3.31E-05 1.22E-05 0.00989968 0.2072523 TTf GluTGTC_TTf PWY.6549..L.glutamine.biosynthesis.IIITC-mgdl 0.00020385 8.27E-05 0.01799431 0.22547785 zBMIfa-TTf TC_zBMI-TTf FUCCAT.PWY..fucose.degradationTG-mgdl -0.0001871 8.83E-05 0.0403787 0.24636479 TTf GluTGTC_TTf
PWY.5857..ubiquinol.10.biosynthesis..prokaryotic.TG-mgdl -2.95E-05 1.19E-05 0.01731481 0.2072523 TTf GluTGTC_TTf AST.PWY..L.arginine.degradation.II..AST.pathway.TC-mgdl 6.62E-05 2.71E-05 0.01870038 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY.6901..superpathway.of.glucose.and.xylose.degradationTG-mgdl -0.0002545 0.00011983 0.03988656 0.24636479 TTf GluTGTC_TTf
PWY.5857..ubiquinol.10.biosynthesis..prokaryotic.TC-mgdl 3.31E-05 1.22E-05 0.00989968 0.2072523 TTf GluTGTC_TTf HOMOSER.METSYN.PWY..L.methionine.biosynthesis.ITC-mgdl 0.00025188 0.00010293 0.01877123 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY.3001..superpathway.of.L.isoleucine.biosynthesis.ITC-mgdl -0.0003075 0.00014673 0.04234805 0.24649328 zBMIfa-TTf TC_zBMI-TTf
PWY.5918..superpathay.of.heme.biosynthesis.from.glutamateTC-mgdl 0.00015011 5.67E-05 0.01154938 0.2072523 TTf GluTGTC_TTf PWY.5723..Rubisco.shuntTC-mgdl 0.00023588 9.64E-05 0.01877979 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY0.1298..superpathway.of.pyrimidine.deoxyribonucleosides.degradationTG-mgdl -0.000151 7.14E-05 0.04081111 0.24694178 TTf GluTGTC_TTf
PWY.5920..superpathway.of.heme.biosynthesis.from.glycineTC-mgdl 0.00010554 4.13E-05 0.01442224 0.2072523 TTf GluTGTC_TTf MET.SAM.PWY..superpathway.of.S.adenosyl.L.methionine.biosynthesisTC-mgdl 0.00039592 0.00016184 0.01880899 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY.5659..GDP.mannose.biosynthesisTC-mgdl -0.0003636 0.00017227 0.04107985 0.24751907 TTf GluTGTC_TTf
PWY.6123..inosine.5..phosphate.biosynthesis.ITC-mgdl -0.0006321 0.00025315 0.0167443 0.2072523 TTf GluTGTC_TTf PANTO.PWY..phosphopantothenate.biosynthesis.ITC-mgdl -0.0005123 0.00021011 0.01917026 0.22547785 zBMIfa-TTf TC_zBMI-TTf GALACT.GLUCUROCAT.PWY..superpathway.of.hexuronide.and.hexuronate.degradationGlu-mgdl 0.00018815 8.92E-05 0.04132305 0.24774619 TTf GluTGTC_TTf
PWY.6588..pyruvate.fermentation.to.acetoneTC-mgdl 6.34E-05 2.54E-05 0.01690587 0.2072523 TTf GluTGTC_TTf PWY.5920..superpathway.of.heme.biosynthesis.from.glycineTC-mgdl 9.66E-05 3.97E-05 0.01953561 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY.5723..Rubisco.shuntTG-mgdl -0.0002034 9.66E-05 0.04155633 0.24774619 TTf GluTGTC_TTf
PWY.6612..superpathway.of.tetrahydrofolate.biosynthesisTG-mgdl -9.23E-05 3.63E-05 0.01499906 0.2072523 TTf GluTGTC_TTf PWY.7204..pyridoxal.5..phosphate.salvage.II..plants.TC-mgdl 0.00012009 4.99E-05 0.02067428 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY.5747..2.methylcitrate.cycle.IITG-mgdl -6.14E-05 2.92E-05 0.04210859 0.24774619 TTf GluTGTC_TTf
PWY.6630..superpathway.of.L.tyrosine.biosynthesisTC-mgdl 0.00020929 7.30E-05 0.00655115 0.2072523 TTf GluTGTC_TTf PWY.5705..allantoin.degradation.to.glyoxylate.IIITC-mgdl 3.92E-05 1.63E-05 0.02105099 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY.621..sucrose.degradation.III..sucrose.invertase.Glu-mgdl 0.00024196 0.00011526 0.04215849 0.24774619 TTf GluTGTC_TTf
PWY.6690..cinnamate.and.3.hydroxycinnamate.degradation.to.2.oxopent.4.enoateTG-mgdl -7.96E-05 2.78E-05 0.00670172 0.2072523 TTf GluTGTC_TTf PWY.5347..superpathway.of.L.methionine.biosynthesis..transsulfuration.TC-mgdl 0.00038099 0.0001589 0.0211357 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY0.1298..superpathway.of.pyrimidine.deoxyribonucleosides.degradationTC-mgdl 0.00015451 7.35E-05 0.04177908 0.24774619 TTf GluTGTC_TTf
PWY.6690..cinnamate.and.3.hydroxycinnamate.degradation.to.2.oxopent.4.enoateTC-mgdl 8.33E-05 2.86E-05 0.00583753 0.2072523 TTf GluTGTC_TTf PWY.5855..ubiquinol.7.biosynthesis..prokaryotic.TC-mgdl 2.94E-05 1.23E-05 0.0217201 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY66.400..glycolysis.VI..metazoan.TG-mgdl -0.0005022 0.00023913 0.04208137 0.24774619 TTf GluTGTC_TTf
PWY.6708..ubiquinol.8.biosynthesis..prokaryotic.TG-mgdl -2.95E-05 1.19E-05 0.01731481 0.2072523 TTf GluTGTC_TTf PWY.5856..ubiquinol.9.biosynthesis..prokaryotic.TC-mgdl 2.94E-05 1.23E-05 0.0217201 0.22547785 zBMIfa-TTf TC_zBMI-TTf ECASYN.PWY..enterobacterial.common.antigen.biosynthesisTG-mgdl -4.78E-05 2.28E-05 0.04258501 0.24820975 TTf GluTGTC_TTf
PWY.6708..ubiquinol.8.biosynthesis..prokaryotic.TC-mgdl 3.31E-05 1.22E-05 0.00989968 0.2072523 TTf GluTGTC_TTf PWY.5857..ubiquinol.10.biosynthesis..prokaryotic.TC-mgdl 2.94E-05 1.23E-05 0.0217201 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY.5030..L.histidine.degradation.IIITC-mgdl -0.0006027 0.00028763 0.04251071 0.24820975 TTf GluTGTC_TTf
PWY.7013..L.1.2.propanediol.degradationTG-mgdl 4.42E-05 1.75E-05 0.0155888 0.2072523 TTf GluTGTC_TTf PWY.6708..ubiquinol.8.biosynthesis..prokaryotic.TC-mgdl 2.94E-05 1.23E-05 0.0217201 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY.7117..C4.photosynthetic.carbon.assimilation.cycle..PEPCK.typeGlu-mgdl 0.00030531 0.00014591 0.04278866 0.24838297 TTf GluTGTC_TTf
PWY.7046..4.coumarate.degradation..anaerobic.Glu-mgdl 6.21E-05 2.48E-05 0.01630875 0.2072523 TTf GluTGTC_TTf METSYN.PWY..L.homoserine.and.L.methionine.biosynthesisTC-mgdl 0.0003731 0.00015645 0.02179179 0.22547785 zBMIfa-TTf TC_zBMI-TTf RIBOSYN2.PWY..flavin.biosynthesis.I..bacteria.and.plants.TC-mgdl -0.00076 0.00036363 0.04301827 0.24870482 TTf GluTGTC_TTf
PWY.7046..4.coumarate.degradation..anaerobic.TC-mgdl 6.65E-05 2.52E-05 0.01187767 0.2072523 TTf GluTGTC_TTf SULFATE.CYS.PWY..superpathway.of.sulfate.assimilation.and.cysteine.biosynthesisTC-mgdl 0.00040619 0.00017058 0.02198211 0.22547785 zBMIfa-TTf TC_zBMI-TTf X1CMET2.PWY..N10.formyl.tetrahydrofolate.biosynthesisTG-mgdl 0.00049108 0.0002359 0.04381137 0.24925355 TTf GluTGTC_TTf
PWY.7117..C4.photosynthetic.carbon.assimilation.cycle..PEPCK.typeTC-mgdl 0.00037146 0.0001485 0.01656183 0.2072523 TTf GluTGTC_TTf ARGDEG.PWY..superpathway.of.L.arginine..putrescine..and.4.aminobutanoate.degradationTC-mgdl 0.00014836 6.23E-05 0.02201464 0.22547785 zBMIfa-TTf TC_zBMI-TTf AEROBACTINSYN.PWY..aerobactin.biosynthesisTC-mgdl 2.19E-05 1.05E-05 0.043565 0.24925355 TTf GluTGTC_TTf
PWY.7184..pyrimidine.deoxyribonucleotides.de.novo.biosynthesis.IGlu-mgdl -0.0004498 0.00017183 0.01243919 0.2072523 TTf GluTGTC_TTf ORNARGDEG.PWY..superpathway.of.L.arginine.and.L.ornithine.degradationTC-mgdl 0.00014836 6.23E-05 0.02201464 0.22547785 zBMIfa-TTf TC_zBMI-TTf METHGLYUT.PWY..superpathway.of.methylglyoxal.degradationTC-mgdl 0.00013501 6.47E-05 0.04330974 0.24925355 TTf GluTGTC_TTf
PWY.7197..pyrimidine.deoxyribonucleotide.phosphorylationGlu-mgdl -0.0003992 0.0001376 0.00601385 0.2072523 TTf GluTGTC_TTf PWY.5747..2.methylcitrate.cycle.IITC-mgdl 7.21E-05 3.04E-05 0.02246525 0.22547785 zBMIfa-TTf TC_zBMI-TTf PWY0.881..superpathway.of.fatty.acid.biosynthesis.I..E..coli.TC-mgdl 0.00011169 5.36E-05 0.04376103 0.24925355 TTf GluTGTC_TTf

PWY.7269..NAD.NADP.NADH.NADPH.mitochondrial.interconversion..yeast.TG-mgdl -4.83E-05 2.32E-05 0.04399173 0.24928644 TTf GluTGTC_TTf



VF-GeneNameVF-geneDefinitionVF-ID VF category Bacteria S117 S134 S1531 S1708 S179 S1914 S1922 S1969 S1972 S201 S2146 S2148 S2216 S2221 S2269 S2270 S2289 S2345 S2429 S2452 S2468 S2527 S2593 S2600 S2601 S2608 S2627 S2632 S2663 S2680 S2726 S2817 S2846 S2883 S2927 S2967 S2971 S329 S339 S402 S573 S578 S847 S865 S884
agg3A  adhesin protein AAFs (VF0214) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli 55989 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
agg3B  invasin protein AAFs (VF0214) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli 55989 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
agg3C  usher protein AAFs (VF0214) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli 55989 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
agg3D  periplasmic chaperone AAFs (VF0214) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli 55989 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
iucA  aerobactin synthesis protein IucA Aerobactin (VF0123) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemShigella flexneri 2a str. 3010 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 0 0 1 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0
iucB  aerobactin synthesis protein IucB Aerobactin (VF0123) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemShigella flexneri 2a str. 3010 0 1 1 0 0 1 1 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1
iucC  aerobactin synthesis protein IucC Aerobactin (VF0123) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemShigella flexneri 2a str. 3010 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1
iucD  aerobactin synthesis protein IucC lysine 6-monooxygenase Aerobactin (VF0123) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemShigella flexneri 2a str. 3010 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1
iutA  aerobactin receptor IutA Aerobactin (VF0123) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemShigella flexneri 2a str. 3010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
iucA  aerobactin siderophore biosynthesis protein IucD Aerobactin (VF0229) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
iucB  aerobactin siderophore biosynthesis protein IucB Aerobactin (VF0229) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
iucC  aerobactin siderophore biosynthesis protein IucC Aerobactin (VF0229) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
iucD  L-lysine 6-monooxygenase IucD Aerobactin (VF0229) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0
iutA  ferric aerobactin receptor precusor IutA Aerobactin (VF0229) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 1 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 2 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 0 0 1 0
csgA  curlin major subunit CsgA Agf (VF0103) Adherence; Fimbrial adhesin; Bacterial amyloid fibers; Curli; Biofilm; Biofilm formationSalmonella enterica subsp. enterica serovar Typhimurium str. LT20 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
csgB  minor curlin subunit precursor curli nucleator protein CsgB Agf (VF0103) Adherence; Fimbrial adhesin; Bacterial amyloid fibers; Curli; Biofilm; Biofilm formationSalmonella enterica subsp. enterica serovar Typhimurium str. LT20 0 1 1 0 0 1 0 0 0 0 1 1 0 1 0 0 0 1 1 1 0 0 0 1 2 1 1 0 1 0 0 0 1 0 1 1 1 0 0 0 0 0 1 1
csgC  curli assembly protein CsgC Agf (VF0103) Adherence; Fimbrial adhesin; Bacterial amyloid fibers; Curli; Biofilm; Biofilm formationSalmonella enterica subsp. enterica serovar Typhimurium str. LT20 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
csgE  curli production assembly/transport protein CsgE Agf (VF0103) Adherence; Fimbrial adhesin; Bacterial amyloid fibers; Curli; Biofilm; Biofilm formationSalmonella enterica subsp. enterica serovar Typhimurium str. LT21 0 0 1 0 0 1 0 0 0 0 0 1 1 0 0 1 0 1 1 1 0 0 0 1 2 1 1 0 1 0 0 0 1 0 1 1 1 0 0 0 0 0 1 1
csgF  curli production assembly/transport protein CsgF Agf (VF0103) Adherence; Fimbrial adhesin; Bacterial amyloid fibers; Curli; Biofilm; Biofilm formationSalmonella enterica subsp. enterica serovar Typhimurium str. LT20 0 1 1 0 0 1 0 0 0 0 1 1 1 1 0 0 0 1 1 1 0 0 1 1 1 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
csgG  curli production assembly/transport protein CsgG Agf (VF0103) Adherence; Fimbrial adhesin; Bacterial amyloid fibers; Curli; Biofilm; Biofilm formationSalmonella enterica subsp. enterica serovar Typhimurium str. LT20 0 1 1 0 0 1 0 0 0 0 0 2 0 0 0 0 0 1 1 1 0 0 0 1 2 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
aslA  putative arylsulfatase AslA (VF0238) Invasion Escherichia coli O18:K1:H7 str. RS2180 0 2 1 0 0 1 0 0 0 0 1 1 1 0 0 1 0 1 1 0 0 0 0 2 2 1 0 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
cpsF  polysaccharide biosynthesis protein CpsF Capsule (VF0274) Immune modulation; AntiphagocytosisStreptococcus agalactiae 2603V/R0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
chuA  Outer membrane heme/hemoglobin receptor ChuA Chu (VF0227) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Heme uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
chuS  heme oxygenase ChuS Chu (VF0227) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Heme uptake systemEscherichia coli CFT073 0 0 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
chuT  periplasmic heme-binding protein ChuT Chu (VF0227) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Heme uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
chuU  heme permease protein ChuU Chu (VF0227) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Heme uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
chuV  ATP-binding hydrophilic protein ChuV Chu (VF0227) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Heme uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
chuW  Putative oxygen independent coproporphyrinogen III oxidase Chu (VF0227) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Heme uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
chuX  putative heme-binding protein ChuX Chu (VF0227) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Heme uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
chuY  ChuY Chu (VF0227) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Heme uptake systemEscherichia coli CFT073 0 0 1 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
cnf1  cytotoxic necrotizing factor 1 CNF-1 (VF0240) Exotoxin; Intracellularly active toxin; DeamidaseEscherichia coli str. E-B350 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cfaD'  colonisation factor antigen d' Colonization factor antigen I fimbriae (CFA/I) (AI018) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli str. E74730 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ctxB  cholera enterotoxin B subunit CT (VF0128) Exotoxin; Intracellularly active toxin; ADP-ribosyltransferase (ADPRT); Effector delivery system; Type II secretion system (T2SS); T2SS effectorsVibrio cholerae O1 biovar El Tor str. N169610 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
csgD  DNA-binding transcriptional regulator CsgD curli fibers/thin aggregative fimbriae (AGF) (AI094) Adherence; Fimbrial adhesin; Bacterial amyloid fibers; Curli; Biofilm; Biofilm formationSalmonella enterica subsp. enterica serovar Typhimurium str. LT21 0 1 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 1 0 0 0 1 2 1 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 1 0
aap/aspU  Dispersin Dispersin (VF0215) Others (promote dispersal)Escherichia coli O44:H18 0420 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
astA  heat-stable enterotoxin 1 EAST1 (VF0216) Exotoxin; Membrane-acting toxin; Activator of membrane-bound guanylyl cyclaseEscherichia coli O44:H18 0420 0 1 1 1 0 0 0 0 0 0 0 0 2 0 0 0 0 1 1 1 0 0 0 1 1 1 0 0 0 0 0 0 3 0 1 1 0 0 0 0 0 0 0 0
yagV/ecpE  E. coli common pilus chaperone EcpE ECP (VF0404) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli O157:H7 str. EDL9330 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 2 0 0 0 1 2 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0
yagW/ecpD  polymerized tip adhesin of ECP fibers ECP (VF0404) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli O157:H7 str. EDL9330 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0
yagX/ecpC  E. coli common pilus usher EcpC ECP (VF0404) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli O157:H7 str. EDL9330 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0
yagY/ecpB  E. coli common pilus chaperone EcpB ECP (VF0404) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli O157:H7 str. EDL9330 0 0 1 0 0 1 0 1 0 0 1 1 0 0 0 1 0 1 1 1 0 0 0 1 1 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
yagZ/ecpA  E. coli common pilus structural subunit EcpA ECP (VF0404) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli O157:H7 str. EDL9332 1 0 1 0 0 1 0 1 0 0 1 1 1 0 0 0 0 1 1 1 0 0 0 1 1 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
ykgK/ecpR  regulator protein EcpR ECP (VF0404) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli O157:H7 str. EDL9330 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
entS  enterobactin exporter iron-regulated enterobactin (IA019) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 1 0 0 0 1 2 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0
fes  enterobactin/ferric enterobactin esterase enterobactin (IA019) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 1 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 1 2 1 1 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0
entA  23-dihydro-23-dihydroxybenzoate dehydrogenase Enterobactin (VF0228) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 1 0 0 1 0 0 1 1 0 0 0 1 1 1 1 0 1 0 1 1 1 0 0 0 1 2 1 1 0 1 0 0 1 1 0 1 1 1 0 0 0 0 0 1 1
entB  isochorismatase Enterobactin (VF0228) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 1 1 0 0 1 0 0 0 0 1 1 1 1 0 1 0 1 1 0 0 0 0 1 4 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0
entC  isochorismate synthase 1 Enterobactin (VF0228) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 1 1 0 0 1 0 0 0 0 1 1 1 0 0 0 0 1 1 1 0 0 0 1 3 1 0 0 0 0 0 0 1 0 1 2 0 0 0 0 0 0 1 0
entD  phosphopantetheinyl transferase component of enterobactin synthase multienzyme complex Enterobactin (VF0228) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 1 1 0 0 1 0 0 0 0 1 1 1 0 0 1 0 1 1 1 0 0 0 1 3 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
entE  23-dihydroxybenzoate-AMP ligase component of enterobactin synthase multienzyme complex Enterobactin (VF0228) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 1 1 0 0 1 0 0 0 0 1 1 1 0 0 1 0 1 1 0 0 0 0 1 2 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
entF  enterobactin synthase multienzyme complex component ATP-dependent Enterobactin (VF0228) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0
fepA  ferrienterobactin outer membrane transporter Enterobactin (VF0228) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 1 1 0 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 0 0 0 0 1 3 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0
fepB  ferrienterobactin ABC transporter periplasmic binding protein Enterobactin (VF0228) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 1 0 0 1 0 0 0 0 0 1 1 1 0 1 0 1 1 1 0 0 0 1 3 1 1 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0
fepC  ferrienterobactin ABC transporter ATPase Enterobactin (VF0228) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 1 1 0 0 1 0 0 0 0 1 1 1 1 0 1 0 1 1 1 0 0 0 1 2 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
fepD  ferrienterobactin ABC transporter permease Enterobactin (VF0228) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 1 1 0 0 1 0 0 0 0 1 1 1 1 0 1 0 1 1 0 0 0 0 1 2 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 2 0
fepG  iron-enterobactin ABC transporter permease Enterobactin (VF0228) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 1 0 0 1 1 0 0 0 1 1 1 1 0 1 0 1 1 1 0 0 0 1 2 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 2 1
espA  Type III secretion system translocator protein EspA EspA (VF0198) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
espB  EspB EspB (VF0179) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O127:H6 str. E2348/690 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
espD  EspD EspD (VF0180) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O127:H6 str. E2348/690 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
espD  Type III secretion system translocator protein EspD pore protein EspD (VF0200) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
espF  EspF EspF (VF0182) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O127:H6 str. E2348/690 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
espF  Type III secretion system effector EspF EspF (VF0196) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
espG  Type III secretion system effector EspG GTPase activating protein EspG (VF0201) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
espH  Type III secretion system effector EspH RhoGEF Inhibitor EspH (VF0197) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
focC  F1C periplasmic chaperone F1C fimbriae (VF0224) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
focD  F1C fimbrial usher F1C fimbriae (VF0224) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
focF  F1C minor fimbrial subunit F precursor F1C fimbriae (VF0224) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
focG  F1C minor fimbrial subunit protein G presursor F1C fimbriae (VF0224) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
focH  F1C Putative fimbrial adhesin precursor F1C fimbriae (VF0224) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
fdeC  adhesin FdeC FdeC (VF0506) Adherence; Escherichia coli O45:K1:H7 str. S880 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0
flgD  flagellar basal-body rod modification protein FlgD Flagella (VF0394) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 0 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 0 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0
flgG  flagellar basal-body rod protein FlgG Flagella (VF0394) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 0 1 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 1 0 0 0 0 1 2 1 1 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0
flgH  flagellar L-ring protein precursor FlgH Flagella (VF0394) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 1 1 0 0 1 0 0 0 0 1 1 1 0 0 1 0 1 1 1 0 0 0 1 2 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0
flgM  negative regulator of flagellin synthesis Flagella (VF0394) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 1 1 0 0 1 1 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
flhA  flagellar biosynthesis protein FlhA Flagella (VF0394) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0
fliG  flagellar motor switch protein G Flagella (VF0394) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80811 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
fliI  flagellum-specific ATP synthase FliI Flagella (VF0394) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 0 2 0 0 1 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 1 1 1 1 0 0 0 0 0 2 0 1 0 0 0 0 0 0 0 1 0
fliM  flagellar motor switch protein FliM Flagella (VF0394) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 1 2 0 0 1 0 0 0 0 1 1 2 1 0 0 0 1 1 0 0 0 0 1 1 1 0 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0
fliN  flagellar motor switch protein FliN Flagella (VF0394) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 1 2 0 0 1 0 0 0 0 0 1 0 0 0 1 0 1 0 1 0 0 0 1 1 1 1 0 0 0 0 0 2 0 1 1 0 0 0 0 0 0 1 0
fliP  flagellar biosynthetic protein FliP Flagella (VF0394) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 1 2 0 0 1 0 0 0 0 0 1 0 1 0 0 0 1 1 1 0 0 0 1 1 1 1 0 0 0 0 0 2 0 1 1 0 0 0 0 0 0 1 0
estIa  heat stable enterotoxin I Heat-stable toxin (ST) (VF0211) Exotoxin; Membrane-acting toxin; Activator of membrane-bound guanylyl cyclaseEscherichia coli O78:H11:K80 str. H104070 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hlyA  Hemolysin A Hemolysin (VF0225) Exotoxin; Membrane-acting toxin; Pore forming toxin (PFT)Escherichia coli CFT073 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
hlyB  Hemolysin B Hemolysin (VF0225) Exotoxin; Membrane-acting toxin; Pore forming toxin (PFT)Escherichia coli CFT073 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
hlyC  Hemolysin C Hemolysin (VF0225) Exotoxin; Membrane-acting toxin; Pore forming toxin (PFT)Escherichia coli CFT073 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
hlyD  Hemolysin D Hemolysin (VF0225) Exotoxin; Membrane-acting toxin; Pore forming toxin (PFT)Escherichia coli CFT073 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0
hsiB1/vipA  type VI secretion system tubule-forming protein VipA HSI-I (VF0334) Effector delivery system; Type VI secretion system (T6SS); T6SS componentsPseudomonas aeruginosa PAO10 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hsiC1/vipB  type VI secretion system tubule-forming protein VipB HSI-I (VF0334) Effector delivery system; Type VI secretion system (T6SS); T6SS componentsPseudomonas aeruginosa PAO10 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
hasC  UDP-glucose pyrophosphorylase Hyaluronic acid capsule (VF0244) Immune modulation; AntiphagocytosisStreptococcus pyogenes M1 GAS0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 2 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
ibeA  invasion protein IbeA Ibes (VF0237) Invasion Escherichia coli O18:K1:H7 str. RS2180 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
ibp  iota toxin component Ib iota-toxin (VF0381) Exotoxin; Intracellularly active toxin; ADP-ribosyltransferase (ADPRT)Clostridium perfringens E str. NCIB 107480 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
iroN  salmochelin receptor IroN IroN (VF0230) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
kpsD  KpsD K1 capsule (VF0239) Invasion Escherichia coli O18:K1:H7 str. RS2180 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0
kpsM  KpsM K1 capsule (VF0239) Invasion Escherichia coli O18:K1:H7 str. RS2180 0 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0
kpsT  KpsT K1 capsule (VF0239) Invasion Escherichia coli O18:K1:H7 str. RS2180 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
cesD2  chaperone for EspD LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
cesL  chaperone for SepL LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cesT  multieffector chaperone LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
escE  chaperone for EscF LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
escG  chaperone for EscF LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
escI  Type III secretion system inner rod component EscI LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
escO  positive regulator EscO LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
escP  Type III secretion system needle length regulator EscP LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
espK  Type III secretion system effector EspK LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
espL1  Type III secretion system effector espL1 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
espL4  Type III secretion system effector EspL4 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 1 0 0 1 0 0 0 0 1 0 0 0 0 1 0 1 1 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 1
espM2  Type III secretion system effector EspM2 Rho guanine exchange factor LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
espR1  Type III secretion system effector espR1 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0
espR3  Type III secretion system effector espR3 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
espR4  Type III secretion system effector espR4 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
espT  Type III secretion system effector EspT Rho guanine exchange factor LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli ONT:H- str. FV116780 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
espX1  Type III secretion system effector EspX1 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 2 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 1
espX4  Type III secretion system effector EspX4 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 2 1 1 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 1
espX5  Type III secretion system effector EspX5 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 1 1 0 0 1 0 0 0 0 0 1 0 0 0 1 0 1 1 0 0 0 0 2 2 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 1
espY1  Type III secretion system effector EspY1 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 2 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 1
espY2  Type III secretion system effector EspY2 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
espY3  Type III secretion system effector EspY3 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
espY4  Type III secretion system effector EspY4 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
etgA  T3SS-associated peptidoglycan lytic enzyme  LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
nleF  Type III secretion system effector NleF caspase inhibitor LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
nleG7'  Type III secretion system effector NleG7 E3 Ubiquitin Ligase LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
nleH2  Type III secretion system effector NleH2 LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
sepD  Type III secretion system secretion switch protein SepD LEE encoded T3SS (SS020) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
galE  UDP-glucose 4-epimerase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
galU  glucosephosphate uridylyltransferase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
gmhA/lpcA  phosphoheptose isomerase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
htrB  lipid A biosynthesis lauroyl acyltransferase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
kdsA  2-dehydro-3-deoxyphosphooctonate aldolase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
kdsB  3-deoxy-manno-octulosonate cytidylyltransferase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lgtF  beta-14-glucosyltransferase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
lpxA  UDP-N-acetylglucosamine acyltransferase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
lpxB  lipid-A-disaccharide synthase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lpxC UDP-3-O-(R-3-hydroxymyristoyl)-N-acetylglucosamine deacetylaseLOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
lpxD UDP-3-O-(3-hydroxymyristoyl) glucosamine N-acyltransferaseLOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lpxH  UDP-23-diacylglucosamine pyrophosphohydrolase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lpxK  tetraacyldisaccharide 4'-kinase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
lsgE  glycosyltransferase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
msbB lipid A biosynthesis (KDO)2-(lauroyl)-lipid IVA acyltransferaseLOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
orfM  deoxyribonucleotide triphosphate pyrophosphatase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0
rfaF  ADP-heptose-LPS heptosyltransferase II LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
rffG  dTDP-glucose 46-dehydratase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
waaQ  heptosyltransferase-like protein LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
wecA  undecaprenyl-phosphate alpha-N-acetylglucosaminyltransferase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
yhxB/manB  phosphomannomutase LOS (CVF494) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
rfaD  ADP-L-glycero-D-mannoheptose-6-epimerase LOS (VF0044) Immune modulation; Inflammatory signaling pathwayHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0
acpXL  acyl carrier protein LPS (CVF383) Immune modulation; Inflammatory signaling pathwayBrucella melitensis bv. 1 str. 16M0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
gtrA  bactoprenol-linked glucose translocase/flippase LPS (VF0124) Immune modulation; Inflammatory signaling pathwayShigella flexneri 2a str. 3010 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
gtrB  bactoprenol glucosyl transferase LPS (VF0124) Immune modulation; Inflammatory signaling pathwayShigella flexneri 2a str. 3010 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
map  Type III secretion system effector Map Rho guanine exchange factor Map (VF0195) Effector delivery system; Type III secretion system (T3SS); T3SS effectorsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
mgtC  Mg2+ transport protein MgtBC (VF0106) Nutritional/Metabolic factor; Metal uptake; Magnesium uptakeSalmonella enterica subsp. enterica serovar Typhimurium str. LT20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
gmd  GDP-mannose 46-dehydratase O-antigen (VF0392) Immune modulation; Inflammatory signaling pathwayYersinia enterocolitica subsp. enterocolitica 80810 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ompA  outer membrane protein A OmpA (VF0236) Invasion Escherichia coli O18:K1:H7 str. RS2180 0 0 1 0 0 1 0 0 0 0 1 1 1 1 0 1 0 1 1 0 0 0 0 1 2 1 0 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 0
papX  PapX protein regulates flagellum synthesis to repress motility P fimbriae (CVF425) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 3 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
papB  regulatory protein PapB P fimbriae (VF0220) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
papC  usher protein PapC P fimbriae (VF0220) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
papD  chaperone protein PapD P fimbriae (VF0220) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
papE  P pilus minor subunit PapE P fimbriae (VF0220) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
papF  P pilus minor subunit PapF  P fimbriae (VF0220) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
papG  P pilus tip adhesin PapG P fimbriae (VF0220) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
papH  P pilus termination subunit PapH P fimbriae (VF0220) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
papI  regulatory protein PapI P fimbriae (VF0220) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
papJ  P pilus assembly protein PapJ P fimbriae (VF0220) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
papK  P pilus minor subunit PapK P fimbriae (VF0220) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
ompP5 outer membrane protein P5 (ompA) human factor H binding proteinP5 protein (VF0041) Adherence; Non-fimbrial adhesin; Cell wall anchored proteinHaemophilus influenzae Rd KW200 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
paa  outer membrane adhesin Paa Paa (VF0194) Adherence; Non-fimbrial adhesinEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
cheB  chemotaxis-specific methylesterase CheB peritrichous flagella (AI145) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cheW  purine-binding chemotaxis protein CheW peritrichous flagella (AI145) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cheY  chemotaxis regulatory protein CheY peritrichous flagella (AI145) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80811 0 1 1 0 0 1 0 0 0 0 0 1 1 0 0 1 0 1 1 0 0 0 0 1 2 1 1 0 1 0 0 0 2 0 1 1 0 0 0 0 0 0 1 1
motA  flagellar motor protein MotA peritrichous flagella (AI145) Motility; Flagella-mediated motility; Flagella assemblyYersinia enterocolitica subsp. enterocolitica 80810 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
pet  Pet serine protease precursor autotransporter Pet (VF0217) Effector delivery system; Type V secretion system (T5SS) (Autotransporter); Classical autotransporter (type Va); SPATEEscherichia coli O44:H18 0420 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
pic  Pic serine protease precursor autotransporter Pic (VF0218) Effector delivery system; Type V secretion system (T5SS) (Autotransporter); Classical autotransporter (type Va); SPATEEscherichia coli O44:H18 0420 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sfaA  S-fimbrial major subunit SfaA S fimbriae (VF0222) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli UTI89 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sfaB  S fimbrial switch regulatory protein SfaB S fimbriae (VF0222) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli UTI89 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sfaC  S fimbrial switch regulatory protein SfaC S fimbriae (VF0222) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli UTI89 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sfaD  S fimbriae minor subunit SfaD S fimbriae (VF0222) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli UTI89 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sfaH  S fimbriae adhesin SfaH S fimbriae (VF0222) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli UTI89 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sfaS  S fimbriae minor subunit SfaS S fimbriae (VF0222) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli UTI89 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sfaX  regulatory protein SfaX S fimbriae (VF0222) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli UTI89 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sfaY  regulatory protein SfaY S fimbriae (VF0222) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli UTI89 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
iroB  glucosyltransferase IroB Salmochelin (IA013) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
iroC  ATP binding cassette transporter Salmochelin (IA013) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
iroD  esterase Salmochelin (IA013) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
iroE  esterase Salmochelin (IA013) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sat  Aecreted auto transpoter toxin Sat (VF0231) Effector delivery system; Type V secretion system (T5SS) (Autotransporter); Classical autotransporter (type Va); SPATEEscherichia coli CFT073 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
senB  enterotoxin ShET2 (VF0258) Exotoxin Shigella flexneri 2a str. 3010 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0
shuA  outer membrane heme/hemoglobin receptor ShuA Shu (VF0256) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Heme uptake system; Gram- non-hemophore-dependentShigella dysenteriae Sd1970 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
shuS  heme/hemoglobin transport protein ShuS Shu (VF0256) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Heme uptake system; Gram- non-hemophore-dependentShigella dysenteriae Sd1970 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
shuT  periplasmic binding protein ShuT Shu (VF0256) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Heme uptake system; Gram- non-hemophore-dependentShigella dysenteriae Sd1970 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sigA  serine protease autotransporter SigA SigA (VF0119) Exoenzyme; Protease; Effector delivery system; Type V secretion system (T5SS) (Autotransporter); Classical autotransporter (type Va); SPATEShigella flexneri 2a str. 3010 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1
gspC  general secretion pathway protein C T2SS (VF0333) Effector delivery system; Type II secretion system (T2SS); T2SS componentsShigella dysenteriae Sd1971 0 0 2 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 2 2 1 0 0 1 0 0 0 2 0 1 1 0 0 0 0 0 0 1 0
gspD  general secretion pathway protein D T2SS (VF0333) Effector delivery system; Type II secretion system (T2SS); T2SS componentsShigella dysenteriae Sd1970 0 0 2 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 1 0 0 0 2 0 1 1 0 0 0 0 0 0 1 0
gspE  general secretion pathway protein E T2SS (VF0333) Effector delivery system; Type II secretion system (T2SS); T2SS componentsShigella dysenteriae Sd1970 0 0 3 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 2 0 1 1 0 0 0 0 0 0 1 0
gspF  general secretion pathway protein F T2SS (VF0333) Effector delivery system; Type II secretion system (T2SS); T2SS componentsShigella dysenteriae Sd1970 0 0 3 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 2 0 1 1 0 0 0 0 0 0 1 0
gspG  general secretion pathway protein G T2SS (VF0333) Effector delivery system; Type II secretion system (T2SS); T2SS componentsShigella dysenteriae Sd1971 0 0 3 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 2 1 1 0 0 0 0 0 0 2 0 1 1 0 0 0 0 0 0 2 0
gspH  general secretion pathway protein H T2SS (VF0333) Effector delivery system; Type II secretion system (T2SS); T2SS componentsShigella dysenteriae Sd1970 0 0 3 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 1 0 0 0 2 0 1 1 0 0 0 0 0 0 2 0
gspI  general secretion pathway protein I T2SS (VF0333) Effector delivery system; Type II secretion system (T2SS); T2SS componentsShigella dysenteriae Sd1970 0 0 3 0 0 1 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 0 0 0 2 0 1 1 0 0 0 0 0 0 2 0
gspJ  general secretion pathway protein J T2SS (VF0333) Effector delivery system; Type II secretion system (T2SS); T2SS componentsShigella dysenteriae Sd1970 0 0 3 0 0 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 3 1 1 0 0 1 0 0 0 3 0 1 1 0 0 0 0 0 0 2 0
gspK  general secretion pathway protein K T2SS (VF0333) Effector delivery system; Type II secretion system (T2SS); T2SS componentsShigella dysenteriae Sd1970 0 0 1 0 0 0 0 0 0 0 0 1 2 0 0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 2 0 1 1 0 0 0 0 0 0 1 0
gspL  general secretion pathway protein L T2SS (VF0333) Effector delivery system; Type II secretion system (T2SS); T2SS componentsShigella dysenteriae Sd1970 0 1 3 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 0 0 0 1 1 1 0 0 1 0 0 0 2 0 1 1 0 0 0 0 0 0 1 0
gspM  general secretion pathway protein M T2SS (VF0333) Effector delivery system; Type II secretion system (T2SS); T2SS componentsShigella dysenteriae Sd1970 0 0 3 0 0 1 0 0 0 0 0 1 1 0 0 1 0 1 0 0 0 0 0 1 1 1 0 0 1 0 0 0 2 0 1 2 0 0 0 0 0 0 1 0
tcpC  Tir domain containing protein TcpC TcpC (VF0413) Immune modulationEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
tir  translocated intimin receptor protein Tir (VF0193) Effector delivery system; Type III secretion system (T3SS); T3SS effectorsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
vat  Haemoglobin protease Tsh (VF0233) Effector delivery system; Type V secretion system (T5SS) (Autotransporter); Classical autotransporter (type Va); SPATEEscherichia coli CFT073 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
cesD  chaperone for EspB and EspD TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
cesF  CesF chaperone for EspF TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
escC  Type III secretion system secretin EscC TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
escD  Type III secretion system outer MS ring protein EscD TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
escF  Type III secretion system needle filament protein EscF TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
escJ  Type III secretion system inner MS ring protein EscJ TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
escR  Type III secretion systemminor export apparatus protein EscR TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
escS  Type III secretion systemminor export apparatus protein EscS TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
escT  Type III secretion system minor export apparatus protein EscT TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
escU  Type III secretion system export apparatus switch protein EscU TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
escV  Type III secretion system major export apparatus protein TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
espB  Type III secretion system translocator protein EspB pore protein TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sepL  Type III secretion system secretion gatekeeper SepL TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sepQ/escQ  Type III secetion system C ring protein EscQ TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
sepZ/espZ  Type III secretion system effector EspZ TTSS (VF0191) Effector delivery system; Type III secretion system (T3SS); T3SS componentsEscherichia coli O157:H7 str. EDL9330 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
fimA  Type-1 fimbrial protein A chain precursor Type 1 fimbriae (VF0221) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 1 2 0 0 2 1 0 0 0 1 1 0 0 0 0 0 1 2 1 0 0 0 1 2 1 1 0 1 0 0 0 2 0 1 1 0 0 0 0 0 0 2 1
fimB  Type 1 fimbriae Regulatory protein fimB Type 1 fimbriae (VF0221) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 1 0 1 2 0 0 1 0 0 0 0 1 1 1 0 0 1 0 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
fimC  Chaperone protein fimC precursor Type 1 fimbriae (VF0221) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 1 0 1 2 0 0 1 0 0 0 0 1 1 1 0 0 0 0 1 1 1 0 0 0 1 1 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
fimD  Outer membrane usher protein fimD precursor Type 1 fimbriae (VF0221) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 1 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 2 1 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0
fimE  Type 1 fimbriae Regulatory protein fimE Type 1 fimbriae (VF0221) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 1 1 0 0 1 0 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 1 2 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
fimF  FimF protein precursor Type 1 fimbriae (VF0221) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 2 1 0 0 1 0 0 0 0 1 1 1 0 0 1 0 1 1 0 0 0 0 1 2 1 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 1 1
fimG  FimG protein precursor Type 1 fimbriae (VF0221) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 1 0 1 2 0 1 1 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 1 2 1 1 0 0 0 0 0 3 0 1 1 0 0 0 0 0 0 0 0
fimH  FimH protein precursor Type 1 fimbriae (VF0221) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 1 3 0 0 1 0 0 0 0 1 1 1 0 0 1 0 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 2 0 1 1 0 0 0 0 0 0 1 1
fimI  Fimbrin-like protein fimI precursor Type 1 fimbriae (VF0221) Adherence; Fimbrial adhesin; Adhesive pili of the chaperone-usher familyEscherichia coli CFT073 0 0 1 2 0 0 1 1 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 1 0 1 1 1 1 0 0 0 0 1 0
xcpR  general secretion pathway protein E xcp secretion system (VF0084) Effector delivery system; Type II secretion system (T2SS)Pseudomonas aeruginosa PAO10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
fyuA  pesticin/yersiniabactin receptor protein Yersiniabactin (VF0136) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemYersinia pestis CO92 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
irp1  yersiniabactin biosynthetic protein Irp1 Yersiniabactin (VF0136) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemYersinia pestis CO92 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
irp2  yersiniabactin biosynthetic protein Irp2 Yersiniabactin (VF0136) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemYersinia pestis CO92 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
ybtA  transcriptional regulator YbtA Yersiniabactin (VF0136) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemYersinia pestis CO92 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 1 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
ybtE  yersiniabactin siderophore biosynthetic protein Yersiniabactin (VF0136) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemYersinia pestis CO92 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 1 0 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0
ybtP  lipoprotein inner membrane ABC-transporter Yersiniabactin (VF0136) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemYersinia pestis CO92 0 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 1 1 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
ybtQ  inner membrane ABC-transporter YbtQ Yersiniabactin (VF0136) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemYersinia pestis CO92 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 1 1 0 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
ybtS  salicylate synthase Irp9 Yersiniabactin (VF0136) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemYersinia pestis CO92 0 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
ybtT  yersiniabactin biosynthetic protein YbtT Yersiniabactin (VF0136) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemYersinia pestis CO92 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 1 1 0 0 1 0 0 0 1 0 1 1 0 0 0 0 0 0 0 1
ybtU  yersiniabactin biosynthetic protein YbtU Yersiniabactin (VF0136) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemYersinia pestis CO92 0 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 1 1 1 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
ybtX  putative signal transducer Yersiniabactin (VF0136) Nutritional/Metabolic factor; Metal uptake; Iron uptake; Siderophore uptake systemYersinia pestis CO92 0 0 0 1 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 0 1 2 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0

Suplemento 20. Anotación de los factores de virulencia en las 45 muestra.



VF logFC logCPM F PValue FDR DEG-UP
LOS (CVF494,VF0044) 8.29420048 17.1288367 13.7132553 0.0006323 0.0335118 OWOB
Salmochelin (IA013) 1.92011623 13.8286815 11.1043069 0.00305921 0.07294042 Nsig
S fimbriae (VF0222) 2.25241205 13.8570317 10.2727469 0.0041287 0.07294042 Nsig
F1C fimbriae (VF0224) 1.54209837 13.7959805 8.78804977 0.00722443 0.09572373 Nsig
HSI-I (VF0334) 0.87166646 13.7634648 6.40624611 0.07200512 0.76325425 Nsig
Capsule (VF0274) -0.7130264 13.7638661 6.69545116 0.12474726 0.81201081 Nsig
EspA(VF0198)/B(VF0179)/D(VF0180,VF0200)/F(VF0182,VF0196)/G(VF0201)/H(VF0197)-1.069399 14.0039115 2.15281792 0.14999067 0.81201081 Nsig
CNF-1 (VF0240) 0.47461273 13.7450161 5.32355159 0.20332484 0.81201081 Nsig
IroN (VF0230) 0.47461273 13.7450161 5.32355159 0.20332484 0.81201081 Nsig
TcpC (VF0413) 0.47461273 13.7450161 5.32355159 0.20332484 0.81201081 Nsig
Tsh (VF0233) 0.47461273 13.7450161 5.32355159 0.20332484 0.81201081 Nsig
Tir (VF0193) 0.47461273 13.7450161 5.32355159 0.20332484 0.81201081 Nsig
iota-toxin (VF0381) 0.63365144 13.8393427 1.65610445 0.21167836 0.81201081 Nsig
Paa (VF0194) -0.3831233 13.7450161 4.79480573 0.27769727 0.81201081 Nsig
Map (VF0195) -0.3913787 13.7461642 4.67827037 0.27769728 0.81201081 Nsig
Pet (VF0217) -0.3913787 13.7461642 4.67827037 0.27769728 0.81201081 Nsig
CT (VF0128) -0.437377 13.7563348 3.95598225 0.27769731 0.81201081 Nsig
Heat-stable toxin (ST) (VF0211) -0.5050326 13.8393427 1.54408858 0.27772227 0.81201081 Nsig
LPS (CVF383,VF0124) 0.63123775 13.9721813 1.09608846 0.3013014 0.81201081 Nsig
TTSS (VF0191) -0.8730351 14.2717208 1.07283195 0.30641917 0.81201081 Nsig
Hemolysin (VF0225) 0.60096947 14.0017744 0.98317962 0.3272712 0.82597016 Nsig
EAST1 (VF0216) -0.6600046 14.0529359 0.63931695 0.42848765 0.98838703 Nsig
P5 protein (VF0041) 0.61731694 13.868913 0.96909097 0.44010651 0.98838703 Nsig
Sat (VF0231) 0.46447503 13.8011861 1.16188974 0.4876302 0.98838703 Nsig
Aerobactin (VF0123, VF0229) 0.37725451 14.5168917 0.48951535 0.48812169 0.98838703 Nsig
Dispersin (VF0215) -0.3486788 13.8199263 0.60261129 0.57643458 0.98838703 Nsig
curli fibers/thin aggregative fimbriae (AGF) (AI094) 0.34567449 13.9995242 0.56798657 0.64103943 0.98838703 Nsig
ShET2 (VF0258) -0.2148389 13.850982 0.2227195 0.68738104 0.98838703 Nsig
Shu (VF0256) -0.2575224 13.7819669 0.4329682 0.69285031 0.98838703 Nsig
T2SS (VF0333) 0.28392859 15.3287121 0.15519464 0.69562629 0.98838703 Nsig
Type 1 fimbriae (VF0221) 0.23909688 15.5284043 0.14194105 0.70826851 0.98838703 Nsig
AAFs (VF0214) 0.21466675 13.8329492 0.12392318 0.75592943 0.98838703 Nsig
AslA (VF0238) 0.15205548 14.027663 0.12907676 0.77562183 0.98838703 Nsig
Agf (VF0103) -0.2190481 14.8068229 0.13786662 0.78109243 0.98838703 Nsig
Hyaluronic acid capsule (VF0244) -0.3679068 14.1222224 0.07494509 0.78565228 0.98838703 Nsig
LEE encoded T3SS (SS020) -0.1390864 14.8988482 0.05873066 0.8097301 0.98838703 Nsig
P fimbriae (CVF425,VF0220) 0.16289511 14.1863765 0.05495674 0.81582714 0.98838703 Nsig
K1 capsule (VF0239) -0.2114343 14.0270917 0.0961026 0.83182148 0.98838703 Nsig
SigA (VF0119) -0.1260479 13.801761 0.08914333 0.83813877 0.98838703 Nsig
ECP (VF0404) 0.16768586 14.9601325 0.03671211 0.84898193 0.98838703 Nsig
peritrichous flagella (AI145) -0.0946968 14.147939 0.05126717 0.85913791 0.98838703 Nsig
Enterobactin (IA019, VF0228) -0.1144483 15.680146 0.0569245 0.86029747 0.98838703 Nsig
Yersiniabactin (VF0136) 0.09959331 14.8771514 0.02973698 0.86394268 0.98838703 Nsig
Chu (VF0227) -0.1380904 14.3237309 0.02668746 0.87104082 0.98838703 Nsig
Ibes (VF0237) 0.09148949 13.7579437 0.08899115 0.87649416 0.98838703 Nsig
Colonization factor antigen I fimbriae (CFA/I) (AI018) 0.09148949 13.7579437 0.08899115 0.87649416 0.98838703 Nsig
Pic (VF0218) 0.09148949 13.7579437 0.08899115 0.87649416 0.98838703 Nsig
Flagella (VF0394) -0.0398053 15.1916434 0.00978745 0.92833769 0.9999028 Nsig
FdeC (VF0506) 0.0751009 13.869967 0.02212984 0.95039883 0.9999028 Nsig
OmpA (VF0236) -0.0193525 13.9817904 0.00155031 0.99473183 0.9999028 Nsig
MgtBC (VF0106) -1.00E-07 13.7319599 4.78E-07 0.9999028 0.9999028 Nsig
O-antigen (VF0392) -1.00E-07 13.7319599 4.78E-07 0.9999028 0.9999028 Nsig
xcp secretion system (VF0084) -1.00E-07 13.7319599 4.78E-07 0.9999028 0.9999028 Nsig

Suplemento 21. 



Suplemento 22. 
VFID cluster VF functional cluster1 VF functional cluster2 Effect coef stderr pval qval −log(qval)*sign(coeff)
F1C fimbriae (VF0224) Adherence  Fimbrial adhesin TC-mgdl -12.948166 0.67440164 4.20E-22 2.25E-21 -20.64813
S fimbriae (VF0222) Adherence  Fimbrial adhesin TC-mgdl -13.414181 0.68110298 1.63E-22 9.07E-22 -21.04253
Paa (VF0194) Adherence  Non-fimbrial adhesin TC-mgdl 71.3219577 0.71307686 1.31E-50 7.65E-49 48.11618
Paa (VF0194) Adherence  Non-fimbrial adhesin Total Energy -76.108773 0.77415937 3.02E-52 1.51E-50 -49.82129
F1C fimbriae (VF0224) Adherence  Fimbrial adhesin Glu-mgdl -17.051029 0.4941806 6.43E-32 5.67E-31 -30.2463
S fimbriae (VF0222) Adherence  Fimbrial adhesin Glu-mgdl -17.618472 0.49887274 2.55E-32 2.39E-31 -30.62144
Paa (VF0194) Adherence  Non-fimbrial adhesin Glu-mgdl 25.3801522 0.67196392 1.76E-33 1.76E-32 31.75451
F1C fimbriae (VF0224) Adherence  Fimbrial adhesin Pattern1 1.5568923 0.31331814 1.18E-05 0.00014726 3.831916
P fimbriae (CVF425,VF0220) Adherence  Fimbrial adhesin Pattern1 -1.6856341 0.50886786 0.00190858 0.02120644 -1.673532
S fimbriae (VF0222) Adherence  Fimbrial adhesin Pattern1 1.55689276 0.31333538 1.18E-05 0.00014726 3.831916
F1C fimbriae (VF0224) Adherence  Fimbrial adhesin Sugar % -40.498048 0.33852961 6.73E-56 1.35E-53 -52.87112
S fimbriae (VF0222) Adherence  Fimbrial adhesin Sugar % -41.991556 0.33884169 1.48E-56 5.92E-54 -53.22731
F1C fimbriae (VF0224) Adherence  Fimbrial adhesin TG-mgdl 13.74137 0.17300169 1.58E-46 2.64E-45 44.57868
S fimbriae (VF0222) Adherence  Fimbrial adhesin TG-mgdl 14.2424342 0.17326244 3.91E-47 7.33E-46 45.13471
Paa (VF0194) Adherence  Non-fimbrial adhesin TG-mgdl -18.502369 0.23553209 2.48E-46 3.73E-45 -44.42879
Map (VF0195) Effector delivery system  Type III secretion system (T3SS) TC-mgdl -179.02514 1.84953884 4.98E-50 1.49E-48 -47.82575
Tsh (VF0233) Effector delivery system  Type V secretion system (T5SS) (Autotransporter)TC-mgdl -11.875142 0.65379937 3.23E-21 1.51E-20 -19.81978
Map (VF0195) Effector delivery system  Type III secretion system (T3SS) Glu-mgdl -6.3682925 0.25519021 2.07E-26 1.20E-25 -24.9219
Tir (VF0193) Effector delivery system  Type III secretion system (T3SS) Glu-mgdl 20.7336558 0.20810329 1.53E-50 7.65E-49 48.11618
Tsh (VF0233) Effector delivery system  Type V secretion system (T5SS) (Autotransporter)Glu-mgdl -15.721627 0.47975397 4.95E-31 3.53E-30 -29.45162
HSI-I (VF0334) Effector delivery system  Type VI secretion system (T6SS)W:H -75.927064 0.76326617 1.63E-50 1.22E-48 -47.91247
Tsh (VF0233) Effector delivery system  Type V secretion system (T5SS) (Autotransporter)Pattern1 1.5568927 0.31333342 1.18E-05 0.00014726 3.831916
Sat (VF0231) Effector delivery system  Type V secretion system (T5SS) (Autotransporter)Sat FA % 1.00209311 0.27851015 8.23E-04 0.02992033 1.524034
Tsh (VF0233) Effector delivery system  Type V secretion system (T5SS) (Autotransporter)Sugar % -36.979564 0.33770632 2.98E-54 1.99E-52 -51.70169
Map (VF0195) Effector delivery system  Type III secretion system (T3SS) TG-mgdl 51.279604 0.55495381 3.31E-49 7.10E-48 47.1489
Tir (VF0193) Effector delivery system  Type III secretion system (T3SS) TG-mgdl -13.526973 0.50656093 1.51E-27 9.86E-27 -26.00616
Tsh (VF0233) Effector delivery system  Type V secretion system (T5SS) (Autotransporter)TG-mgdl 12.5792605 0.17227345 4.87E-45 5.22E-44 43.28259
HSI-I (VF0334) Effector delivery system  Type VI secretion system (T6SS)BMI -55.884894 1.11826436 2.32E-38 3.86E-37 -36.41353
CNF-1 (VF0240) Exotoxin  Intracellularly active toxin TC-mgdl -11.875142 0.65379937 3.23E-21 1.51E-20 -19.81978
CT (VF0128) Exotoxin  Intracellularly active toxin TC-mgdl 2.3832271 0.73114144 0.00224759 0.00991584 2.00367
Heat-stable toxin (ST) (VF0211) Exotoxin  Membrane-acting toxin TC-mgdl 6.84430312 0.23649637 6.57E-29 4.48E-28 27.34867
CNF-1 (VF0240) Exotoxin  Intracellularly active toxin Glu-mgdl -15.721627 0.47975397 4.95E-31 3.53E-30 -29.45162
Heat-stable toxin (ST) (VF0211) Exotoxin  Membrane-acting toxin Glu-mgdl -13.365635 0.12074428 2.07E-52 3.11E-50 -49.50703
iota-toxin (VF0381) Exotoxin  Intracellularly active toxin W:H -12.016873 0.18007684 1.89E-43 4.06E-42 -41.39141
Heat-stable toxin (ST) (VF0211) Exotoxin  Membrane-acting toxin W:H 29.4504786 0.33072023 1.50E-48 5.61E-47 46.25074
CNF-1 (VF0240) Exotoxin  Intracellularly active toxin Pattern1 1.5568927 0.31333342 1.18E-05 0.00014726 3.831916
EAST1 (VF0216) Exotoxin  Membrane-acting toxin Pattern1 -2.1017275 0.67061182 0.00314103 0.03141025 -1.502929
Heat-stable toxin (ST) (VF0211) Exotoxin  Membrane-acting toxin Pattern1 7.84815308 0.24776021 6.02E-31 3.01E-29 28.52146
CT (VF0128) Exotoxin  Intracellularly active toxin Pattern2 -4.1753843 1.41131567 0.00506004 0.04600037 -1.337239
Heat-stable toxin (ST) (VF0211) Exotoxin  Membrane-acting toxin Pattern2 -31.949266 0.22208023 3.34E-58 3.34E-56 -55.47604
EAST1 (VF0216) Exotoxin  Membrane-acting toxin Trans FA % 1.44012968 0.16891971 8.65E-11 4.33E-09 8.363828
CNF-1 (VF0240) Exotoxin  Intracellularly active toxin Sugar % -36.979564 0.33770632 2.98E-54 1.99E-52 -51.70169
CT (VF0128) Exotoxin  Intracellularly active toxin Carbs % -68.665347 0.66655834 4.08E-53 2.33E-51 -50.63238
CT (VF0128) Exotoxin  Intracellularly active toxin Carbs % 2.60715047 0.51292456 7.71E-06 3.43E-04 3.465015
CNF-1 (VF0240) Exotoxin  Intracellularly active toxin TG-mgdl 12.5792605 0.17227345 4.87E-45 5.22E-44 43.28259
CT (VF0128) Exotoxin  Intracellularly active toxin TG-mgdl -7.47402 2.82643818 0.01154705 0.04948737 -1.305506
EAST1 (VF0216) Exotoxin  Membrane-acting toxin TG-mgdl 1.2391023 0.28336979 8.21E-05 0.00037303 3.428251
Heat-stable toxin (ST) (VF0211) Exotoxin  Membrane-acting toxin TG-mgdl 5.60654149 0.21805166 6.55E-27 4.09E-26 25.38797
iota-toxin (VF0381) Exotoxin  Intracellularly active toxin BMI 61.4607425 0.51120828 7.09E-54 1.06E-51 50.97357
Heat-stable toxin (ST) (VF0211) Exotoxin  Membrane-acting toxin BMI 31.2338155 0.42054652 2.44E-45 6.10E-44 43.21474
TcpC (VF0413) Immune modulation Immune modulation TC-mgdl -11.875142 0.65379937 3.23E-21 1.51E-20 -19.81978
LPS (CVF383,VF0124) Immune modulation  Inflammatory signaling pathwayTotal Energy 1.50955351 0.42878333 0.00103289 0.02582236 1.588004
TcpC (VF0413) Immune modulation Immune modulation Glu-mgdl -15.721627 0.47975397 4.95E-31 3.53E-30 -29.45162
TcpC (VF0413) Immune modulation Immune modulation Pattern1 1.5568927 0.31333342 1.18E-05 0.00014726 3.831916
LPS (CVF383,VF0124) Immune modulation  Inflammatory signaling pathwayMUFA % -2.1914218 0.49943258 7.30E-05 0.00291907 -2.534755
TcpC (VF0413) Immune modulation Immune modulation Sugar % -36.979564 0.33770632 2.98E-54 1.99E-52 -51.70169
LPS (CVF383,VF0124) Immune modulation  Inflammatory signaling pathwayCarbs % 1.60901465 0.46496235 0.00122998 0.04099935 1.387223
TcpC (VF0413) Immune modulation Immune modulation TG-mgdl 12.5792605 0.17227345 4.87E-45 5.22E-44 43.28259
IroN (VF0230) Nutritional/Metabolic factor  Metal uptake TC-mgdl -11.875142 0.65379937 3.23E-21 1.51E-20 -19.81978
IroN (VF0230) Nutritional/Metabolic factor  Metal uptake Glu-mgdl -15.721627 0.47975397 4.95E-31 3.53E-30 -29.45162
IroN (VF0230) Nutritional/Metabolic factor  Metal uptake Pattern1 1.5568927 0.31333342 1.18E-05 0.00014726 3.831916
IroN (VF0230) Nutritional/Metabolic factor  Metal uptake Sugar % -36.979564 0.33770632 2.98E-54 1.99E-52 -51.70169
IroN (VF0230) Nutritional/Metabolic factor  Metal uptake TG-mgdl 12.5792605 0.17227345 4.87E-45 5.22E-44 43.28259
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CUADRO DE VARIABLES 

Nombre de la 
variable 

Tipo Característica Estimador 

Índice de masa 

corporal (IMC) 
independiente cuantitativa media y mediana 

Factores de 

virulencia (FV) 
dependiente cuantitativa 

riqueza y abundancia 

relativa 

Patrón dietario (P1 y 

P2) 
covariable cualitativa PCA 

Composición 

taxonómica de la 

microbiota 

dependiente cuantitativa 
riqueza y abundancia 

relativa 

Capacidad funcional dependiente cuantitativa 
riqueza y abundancia 

relativa 

Edad, sexo, actividad 

física 
covariable cuantitativa media y mediana 

antecedentes 

familiares de 

obesidad 

covariable cualitativa binominal proporciones 

 

DEFINICIONES 

Sobrepeso Infantil 

Índice de masa corporal de acuerdo al percentil de edad entre el 85 – 95 (10). 

Obesidad Infantil 

Índice de masa corporal de acuerdo al percentil de edad igual o por encima de 95 (10). 
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Obesidad Grave Infantil 

Índice de masa corporal de acuerdo al percentil de edad por encima de 99 (10). 

Microbiota humana 

Comunidad ecológica de microorganismos comensales, simbiontes y patógenos que 

habitan dentro del cuerpo (57).  Este último es hospedero de 100 x1012 microorganismos 

que incluyen bacterias anaerobias, archaeas, levaduras y parásitos (57). Las 

comunidades individuales de la microbiota son únicas, complejas, dinámicas y 

dependientes en una multitud de patrones nutricionales, ambientales y genéticos (57).   

Disbiosis 

Perturbación en la composición y función de la microbiota asociada a la pérdida de la 

salud del hospedero (96). 

Patogenicidad 

Capacidad de un parásito para causar daño en un hospedero (Brock, 10ªed). 

Virulencia 

Capacidad del patógeno de producir una enfermedad o grado de patogenicidad que es 

capaz de producir (Brock, 10ªed). 

Factores de virulencia 

Componentes de los microorganismos que determinan su capacidad para enfermar: 

toxinas y estructurales (Davis et al., Microbiology, 4th ed). 
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Abreviaciones 
1/D: Índice de diversidad de Simpson inverso   

A/E: lesiones de acoplamiento y borramiento (Attaching and effacing lesions)  

AP-1: Proteína activadora 1 (activator protein 1) 

IMC: Índice de Masa Corporal  

BCFAs: Ácidos grasos de cadena ramificada (Branched-chain fatty acids) 

CoA: coenzima A 

COX-2: Ciclooxigenasa-2 

CNF-1: Factor necrotizante citotóxico 1 (Cytotoxic necrotizing factor 1)  

CT: Toxina de cólera 

ENSANUT: Encuesta Nacional de Salud y Nutrición 

EHEC & EPEC: E. coli Enterohemorrágica y Enteropatogénica (Enterohemorrhagic and Enteropahogenic 
E. coli)  

F/B: Relación Firmicutes: Bacteroidetes 

FDR: Tasa falsa de descubrimiento (False discovery rate) 

CFCA: Cuestionario de frecuencia de consumo de alimentos 

GEFs: Factores de intercambio de nucleótidos de guanina (Guanine nucleotide exchange factors)  

H: Índice de diversidad de Shannon  

HGT: Transferencia horizontal de genes (Horizontal gene transfer) 

IL-6: Interleucina 6 

LDA: Análisis linear discriminante (Linear discriminant analysis)  

LEE: Locus de borramiento de enterocitos (Locus of enterocyte effacement)  

LEfSe:  Anális de tamaño de efecto linear discriminante (Linear discriminant analysis effect size) 

LOS:  Lipoologosacáridos 

LPS: Lipopolisacáridos 

MaAsLin2: Asociaciones multivariadas con modelos lineales (Multivariate Association with Linear Models)  

MUFAs: Ácidos grasos monoinsaturados (monounsaturated fatty acids)  

NF-kB:  factor nuclear kB 

NMDS: Escalas multidimensionales no métricas (Non-metric multidimensional scaling) 

NP: Normopeso 

SPOB: Sobrepeso y obesidad 

PAI: Isla de patogenicidad (Pathogenicity island)  

PCA: Análisis de componentes principales 
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PUFA: Ácidos grasos poliinsaturados (Polyunsaturated fatty acids) 

SCMG: genes marcadores de copia única (single copy marker genes)  

S-FA: Ácidos grasos saturados (Saturated-fatty acids) 

SPATEs: Autotransportadores de serin proteasa de Enterobacteriaceae (Serine protease autotransporters 
of Enterobacteriaceae) 

AGCC/ SCFA: Ácidos grasos de cadena corta (Short chain fatty acids)  

SIMPER: Análisis de similitude de porcentajes (Similarity of percentages analysis) 

ST: Toxina termo-estable (Heat-stable toxin) 

T-FA: Ácidos grasos trans (Trans-fatty acids) 

T3SS: Sistema de secreción tipo III (Type III secretion system) 

T5SS: Sistema de secreción tipo V (Type V secretion system) 

T6SS: Sistema de secreción tipo VI (Type VI secretion system) 

Tir: Receptor de intimina (Intimin receptor)  

TLR4: Receptor parecido a Toll 4 (Toll-like receptor 4) 

TMA: Trimetilamine  

TMAO: Trimetilamine N-oxido 

TNF-a: Factor de necrosis tumoral alpha 

Tsh: hemaglutinina sensible a temperature (Temperature-sensitive hemagglutinin) 

VFDB: Virulence Factor Data Base 

W:H: Índice cintura-cadera 

OMS (WHO): Organización Mundial de la Salud (World Health Organization) 

WRST: Wilcoxon Rank Sum Test  

wUF: weighted Unifrac 
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