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4. RESUMEN

La obesidad se acompafia por un exceso en la acumulacion de grasa en el tejido adiposo, lo cual
puede conllevar a su disfuncidn, al desarrollo de resistencia a la insulina y/o a diabetes tipo 2. Sin
embargo, hay individuos que, a pesar de presentar un alto grado de adiposidad, no desarrollan
estas complicaciones metabdlicas. Los estudios que han investigado las variantes genéticas de
predisposicion muestran que la tendencia a desarrollar diabetes tipo 2 en obesidad no puede ser
explicada Unicamente por la variacion genética. De hecho, tanto la diabetes tipo 2 como la
obesidad se consideran enfermedades multifactoriales que resultan de la interaccién entre
factores medioambientales y la predisposicidon genética. La interaccion entre estos puede ser
mediada por mecanismos epigenéticos, tales como la metilacion del ADN. El presente estudio
tuvo como objetivo identificar los cambios en la metilacién del ADN y en la expresidon génica en
el tejido adiposo visceral que subyacen a la susceptibilidad de desarrollar diabetes tipo 2 en
pacientes con obesidad. Para lograr el objetivo, se analizaron y se compararon los perfiles de
metilacion y de expresidn entre pacientes con obesidad y diabetes tipo 2 contra los de pacientes
con obesidad, pero sin diabetes tipo 2.

La metilacién a escala del genoma fue analizada usando el arreglo Infinium EPIC Array. Buscando
las diferencias entre los grupos, se identificaron multiples alteraciones tanto en CpGs individuales
como agrupados distribuidos a lo largo de los cromosomas, observandose una mayor densidad
de estas en el locus del complejo mayor de histocompatibilidad. Estas alteraciones se
encontraron en genes nueva y previamente relacionados a diabetes tipo 2, tales como la
Lisocardiolipina aciltransferasa 1 (LCLAT1), Repeticién de tetratricopéptido y de anikrina 1

(TRANK1), Proteina asociada al cdncer de mama (BLCAP) y |la Peptidasa M20 (PM20D1). Varios de
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estos hallazgos fueron apoyados por el andlisis extendido y multiétnico realizado.
Adicionalmente, el analisis de la expresion medida por el microarreglo Clariom S Human
Microarray, revelé diferencias en la expresién de genes relacionados a procesos que favorecen
el desarrollo de diabetes tipo 2. Notablemente, se encontré un traslape entre la metilacion y la
expresion alterada en genes que participan en la sefializacién de PPARG y en vias metabdlicas.
Un subconjunto de estos, incluyendo la ATPasa transportadora de fosfolipidos 11A (ATP11A), la
Lipoproteina lipasa (LPL) y la Proteina 2 que contiene el dominio EH (EHD2), también revelaron
correlaciones significativas entre su metilacion y sus niveles de expresion, asi como con niveles
de glucosa en ayunas y HbAlc tras medir la correlacién de Pearson usando un analisis de
permutaciones.

Nuestros resultados revelaron nuevos genes candidatos relacionados con la patogénesis de
diabetes tipo 2 en obesidad, y genes previamente asociados, pero sin alteraciones epigenéticas
descritas. Interesantemente, algunos de estos genes presentaron perturbaciones en sus perfiles
de metilacion y de expresidon lo cual sugiere que su actividad transcripcional puede ser
influenciada por un desarreglo epigenético. Se demostré que la metilacion del ADN es un
biomarcador potencial al ser capaz de discriminar entre los pacientes con obesidad y diabetes
tipo 2 de aquellos con obesidad, pero sin diabetes, aportando mas evidencia de su relevancia en

diabetes tipo 2.
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5. ABSTRACT

Obesity is accompanied by excess adipose fat storage, which may lead to adipose dysfunction,
insulin resistance, and type 2 diabetes. However, some individuals with high adiposity remain
free of these metabolic disturbances. Studies addressing the genetic predisposing variants show
that the tendency to develop type 2 diabetes in obesity cannot be explained by genetic variation
alone. In fact, these diseases are considered as multifactorial which result from the interplay
between environmental factors and genetic predisposition. The interaction between them can
be mediated by epigenetic mechanisms, such as DNA methylation. The present study aimed to
identify changes in DNA methylation and gene expression in visceral adipose tissue that might
underlie type 2 diabetes susceptibility in patients with obesity. To meet this aim, the methylation
and expression profiles were analyzed and compared between patients with obesity and type 2
diabetes to those from patients with obesity but without diabetes.

The genome-scale methylation was assessed by the Infinium EPIC Array. Looking for differences
between the groups, multiple alterations were identified at individual and at clustered CpGs
distributed across all chromosomes, with the greatest density of epigenomic alterations at the
major histocompatibility complex locus. These alterations were found in newly and previously
type 2 diabetes-related genes such as Lysocardiolipin Acyltransferase 1 (LCLATI1),
Tetratricopeptide Repeat And Ankyrin Repeat Containing 1 (TRANK1), Bladder cancer associated
protein (BLCAP) and Peptidase M20 Domain Containing 1 (PM20D1). Several of these findings
were supported by validation and extended multi-ethnic analyses. Additionally, the gene
expression profiles measured by the Clariom S Human Microarray, revealed several differences

in genes related to processes favoring type 2 diabetes development. Notably, an overlap
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between altered methylation and expression was found in genes with a participation in PPARG
signaling and metabolic pathways. A subset of them, including ATPase Phospolipid Transporting
11A (ATP11A), Lipoproteinlipase (LPL) and EH Domain Containing 2 (EHDZ2), also had significant
correlations between their methylation and expression levels as well as with type 2 diabetes-
related traits, such as HbAlc and fasting glucose, when testing for Pearson correlation using a
bootstrap analysis.

Our results revealed novel candidate genes related to type 2 diabetes pathogenesis in obesity,
and genes previously related but with unknown epigenetic alterations described. Interestingly,
some of these genes showed perturbations in their methylation and expression profiles, which
suggests that their transcriptional activity might be influenced by an epigenetic impairment. DNA
methylation showed to be a potential biomarker by being able to discriminate patients with
obesity and type 2 diabetes from patients with obesity but without diabetes, further providing

evidence on its relevance in type 2 diabetes.
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6. INTRODUCCION

6.1. La obesidad

La obesidad y el sobrepeso son un estado patoldgico que se caracterizan por el aumento de peso
corporal por un incremento en la acumulacion de grasa. Segun la Organizacion Mundial de la
Salud (OMS), la prevalencia mundial del sobrepeso y la obesidad casi se ha triplicado desde 1975.
A pesar de los multiples esfuerzos, en la mayoria de los paises la tendencia sigue en aumento,
convirtiendo a la obesidad en un grave problema de salud publica (1). En México, segun la ultima
Encuesta de Salud y Nutricion (ENSANUT) publicada en el 2018, el porcentaje de adultos con
sobrepeso y obesidad fue mayor al 75%, una cifra superior al 71.3% de descrita en el 2012 (2).
Aunado a esto, se ha observado un dramatico incremento en la incidencia de las comorbilidades
de la obesidad, tales como la diabetes tipo 2, enfermedades cardiovasculares y cancer, entre
otras. De manera notable, este incremento se ha observado también en adultos jovenes y en
nifos.

De los indicadores mas utilizados para el diagndstico de la obesidad, se encuentra el indice de
masa corporal (IMC), el cual se obtiene al dividir el peso del individuo en kilogramos entre su talla
en metros al cuadrado (kg/m?). Segun el Centro para el Control y la Prevencion de Enfermedades
(CDC) y la OMS, el IMC normal en adultos se define en un rango de 18.5 a 24.9 kg/m?, mientras
que un IMC > 25 kg/m? es considerado como sobrepeso y un IMC > 30 kg/m? es catalogado como
obesidad. A su vez, la OMS clasifica la obesidad en grado | cuando el IMC es > 30 kg/m?, grado I

cuando el IMC es > 35 kg/m? y grado lll o mérbida > 40 kg/m?(3). Sin embargo, aunque el IMC es
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la herramienta mas utilizada para definir la obesidad, el mejor predictor de los efectos deletéreos

gue la adiposidad puede ocasionar es la obesidad abdominal (4)

6. 2. Fisiopatologia de la obesidad

La obesidad es una enfermedad de origen multifactorial que resulta de un desequilibrio entre la
ingesta caldrica y el gasto energético. Cuando la ingesta excede al gasto, el exceso de energia es
almacenada como triglicéridos en el tejido adiposo, favoreciendo su expansion y como
consecuencia, se observa un incremento de la masa corporal. Dicha sobrecarga puede llegar a
perturbar el funcionamiento del tejido adiposo, conocido también como adiposopatia. De hecho,
se ha propuesto que mas que la expansién del tejido adiposo, la afectacion en su funcién es la
gue tiene una contribucién fundamental en el desarrollo de sus comorbilidades, dentro de las
cuales la diabetes tipo 2 es una de las mds devastadoras, reafirmando asi la necesidad de
entender la relacidn entre la obesidad y la diabetes tipo 2 para desarrollar mejores estrategias

de prevencion y tratamiento (5).

Se ha sugerido que en etapas tempranas de la obesidad existe una expansién principalmente del
tejido adiposo subcutdneo y que la deposicion en tejido adiposo visceral ocurre después de que
la capacidad de subcutaneo se ha rebasado. Al sostenerse |la sobrecarga caldrica, los adipocitos
continuan almacenando activamente los triglicéridos y buscan mantener su capacidad lipolitica
normal para compensar dicha sobrecarga. Conforme la adiposidad incrementa, la habilidad de

los adipocitos para funcionar como células endocrinas y de secretar adipocinas se va afectando.
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La excesiva demanda de contener los lipidos en el tejido adiposo y la consecuente sobrecarga
metabdlica conllevan a alteraciones en el proceso de remodelacion del tejido adiposo, como
hipertrofia del adipocito, hipoxia, alteraciones en la angiogénesis, disfuncion mitocondrial y
disfuncidn autofagica, entre otros (Fig. 1). Estos son algunos de los eventos iniciales que dan pie
a las anormalidades necréticas en el adipocito y se ha propuesto que el incremento de adipocitos
muertos o disfuncionales en la obesidad, afectan la funcién del tejido y contribuyen a un fenotipo

proinflamatorio (6).

Vascularizacion

Hipertréfia alterada:
Hipoxiaqd

Disfuncién
mitocondrial
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Figura 1. Aspectos de la disfuncion del adipocito en contexto de desbalance energético.
Conforme la ingesta caldrica incrementa durante la obesidad, los adipocitos aumentan de
tamanio (hipertrofia) para contener el excedente calérico en forma de triglicéridos. Esto, impone

una sobrecarga en las funciones metabdlicas lo cual compromete su funcidn y favorece a un
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ambiente pro-inflamatorio tanto de manera local como en otros tejidos. AGLs: acidos grasos
libres; DAG: diacilglicerol; DAMPs: patrones moleculares asociados al dafio; ROS: especies
reactivas de oxigeno; TGs: triglicéridos. Figura modificada del ePoster de Metabolic Syndrome,

Nature Medicine 2011 (Vol. 17, No.7)

Cuando la obesidad permanece por un largo periodo, el balance neto entre lo pro vy
antiinflamatorio cambia hacia inflamacién crénica de bajo grado, estado caracteristico de la
obesidad. La poblacién de macréfagos que habitualmente se encuentra en el tejido adiposo son
los macrofagos M2 que, a diferencia de los macrdofagos M1, secretan citocinas antiinflamatorias.
Normalmente, la relacion de macréfagos M2:M1 en tejido adiposo es de 4:1 y estos pueden llegar
a ocupar el 10% de la totalidad del tejido. Sin embargo, en la obesidad esta relacidn se invierte y
los macroéfagos M1 pueden llegar a ocupar hasta el 50% de la totalidad de la poblacién celular
del tejido adiposo. Los adipocitos disfuncionales muestran una expresién y secrecién
incrementada de citocinas proinflamatorias como interleucina (IL) -6, IL-8, proteina
guimoatrayente de monocitos 1 (MCP-1), factor de necrosis tumoral alfa (TNF-a), inhibidor del
activador del plasminégeno (PAI-1), leptina y resistina, las cuales favorecen la infiltracion y
polarizaciéon de los macréfagos M1, quienes rodean al adipocito formando estructuras
semejantes a una corona, conocidas como “Crown like”. A su vez, los macréfagos M1
retroalimentan el incremento de la secrecidon de citocinas inflamatorias, exacerbando ain mas el
estado inflamatorio (7,8).

Ademas, multiples estudios han demostrado que la respuesta inflamatoria del tejido adiposo

difiere dependiendo de la ubicacion del tejido, por ejemplo, la acumulacidon de macréofagos M1
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es mayor en tejido adiposo visceral que en tejido adiposo subcutdneo. Los niveles de mRNA de
Proteina quimoatrayente de monocitos 1 (MCP-1), Factor de necrosis tumoral alfa (TNF-a),
Interleucina 8 y 6 (IL-8, IL-6), Inhibidor del activador de plasmindgeno 1 (PAI-1) y marcadores de
macrofagos como el Grupo de diferenciacién 14y 163 (CD14 y CD163) también son mas altos en
tejido adiposo visceral que en el subcutaneo. Aunado a esto, la regulacién lipolitica difiere entre
estos tejidos. Los adipocitos de tejido adiposo visceral son metabdlicamente mas activos,
mostrando una mayor capacidad lipolitica y una mayor lipdlisis inducida por catecolaminas (como
en la termogénesis). La capacidad lipolitica incrementada causa un aumento en la liberacién de
los acidos grasos libres por tejido adiposo visceral los cuales son acumulados ectépicamente en
tejidos no-grasos tales como el musculo, higado, pancreas y otros 6rganos. Este incremento en
la liberacion de acidos grasos libres promueve la lipotoxicidad ya que los lipidos y sus metabolitos
favorecen al estrés del reticulo endoplasmico y el estrés oxidativo en la mitocondria,
promoviendo asi la disfuncién endotelial y ejerciendo dafio en los tejidos al alterar la sefializacion
mediada por insulina (9). La sangre proveniente del tejido adiposo visceral ingresa directamente
al higado a través de la vena porta, permitiendo el acceso de acidos grasos libres y adipocinas
proinflamatorias al interior del higado, lo cual activa la produccién de mediadores inflamatorios
como la proteina C reactiva (PCR). De hecho, los niveles de PCR muestran una correlacidon positiva

con la circunferencia de cintura.

Lo anterior explica por que la obesidad androide (acumulacién de grasa troncal/central o con
forma de “manzana”) la cual refleja un incremento en tejido adiposo visceral mas que la

ginecoide (predomina la acumulacion de grasa gluteofemoral, forma de “pera”), presenta una
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mayor correlacién con la resistencia a la insulina y la diabetes tipo 2. También se muestra que el
incremento en el peso de un individuo no determina el estado de salud, sino que ésta depende
del tejido y del funcionamiento de éste. Asi, una expansion no disfuncional del tejido adiposo
podria amortiguar el exceso de lipidos sin causar estrés metabdlico. Por tanto, es importante
estudiar mas a detalle las diferencias entre aquellos sujetos que logran una expansién que

mantiene la sensibilidad a la insulina de aquellos que no (9,10).

6. 3. Insulina y la resistencia a la insulina

La insulina es una hormona anabdlica particularmente esencial en el transporte intracelular de
glucosa en tejidos dependientes de insulina tales como musculo y tejido adiposo. Esta hormona
media sus efectos a través de su unidn a receptores localizados en multiples érganos (musculo,
tejido adiposo, higado, pancreas, timo, cerebro, rifidn, etc.) y son capaces de unirse a otras
moléculas desencadenando asi la cascada de sefializacién de la insulina y dar pie asi a sus
acciones en cada tejido. Dicha unidn genera un cambio conformacional que permite la union de
ATP en su parte intracelular desencadenando la fosforilacidon de esta subunidad confiriéndole la
actividad de tirosina cinasa y asi la propiedad de fosforilar en residuos de tirosina a los Sustratos
1 vy 2 de los receptores de insulina (IRS-1 e IRS-2), quienes activan la via del fosfatidilinositol 3
cinasa (PI3K)-AKT/proteina cinasa B (PKB). La via del fosfatidilinositol 3 cinasa PI3K promueve la
translocacion de los transportadores de glucosa, la sintesis de glucégeno, de lipidos y proteinas,
presenta un efecto anti lipolitico e inhibe la gluconeogénesis hepatica. Las sustratos 1y 2 de los
receptores de insulina también interactian con la proteina 2 unida al receptor del factor de

crecimiento (GRB2) quien a su vez interactua con la proteina de sarcoma de rata (RAS). La via de
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sefnalizacion de la proteina de sarcoma de rata RAS activa factores de transcripcion y estimula las
acciones de crecimiento de la insulina. Por tanto, la via del fosfatidilinositol 3 cinasa PI3K media
sus efectos metabdlicos y de la proteina de sarcoma de rata RAS media sus efectos mitdégenos

(11). En la Figura 2 se muestra a mayor detalle la sefializacion mediada por insulina (11,12).

Insulina
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Figura 2. Esquema de las vias de senalizacidon de la insulina en el adipocito. El receptor de
insulina conformado por dos subunidades alfa, localizadas en el exterior de la membrana celular
responsables de la unidn de insulina y dos subunidades transmembranales que actuan como
transductores de sefiales. La unidn de insulina induce la autofosforilacion de residuos de tirosina

del receptor reconocidos por los IRS y posteriormente este fosforila los IRS en sus residuos de
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tirosina, accion reconocida por la fosfatidilinositol 3 cinasa PI3K quien fosforila a la proteina
inducida por prolactina (PIP) produciendo segundos mensajeros que reclutan a la proteina cinasa
B (AKT/PKB) quienes regulan principalmente los efectos metabdlicos. La translocacion del
transportador de solutos 4 (GLUT4) es promovido también por AKT/PKB y por la unién de insulina
a su receptor al fosforilar a la proteina linfoma de linaje B de Casitas (CBL) la cual forma un
complejo con la proteina activadora de catabolitos (CAP) desencadenando la activacion de un
miembro de la familia de homdlogos de Ras Q (TC10). Por otro lado, la via de MAPK es activada
cuando la proteina 2 unida al receptor del factor de crecimiento se une a la proteina Src que
contiene dominio de homologia 2 (SHC) fosforilado via el receptor de insulina lo cual promueve
la activacion de la proteina de sarcoma de rata RAS. Lo anterior recluta a la proteina acelerada
de fibrosarcoma (RAF) quien activa a MAPK/Erk cinasa (MEK), esta via de sefializacion regula a
factores de transcripcion asociados a la proliferacién celular. AGL: acidos grasos libres. Figura

adaptada de referencias 11y 12.

Altos niveles de glucosa inducen a la secrecién mediada por glucosa de insulina en las células R.
En sujetos sanos, esta secrecidn suele tener dos fases, la primera fase es una fase rapida después
de 1 minuto de administrarse glucosa y consiste en insulina ya sintetizada. Mientras que, una
segunda fase comienza alrededor de 10 minutos después, la cual representa parte de la ya
sintetizada, asi como de nueva. Esta secrecion permite la captacion de glucosa principalmente
por el musculo (70%), mientras que el higado capta alrededor del 30% vy el tejido adiposo el 10%
restante. La serie de desarreglos metabdlicos mencionados, tales como altos niveles de lipidos y

glucosa circulantes, la inflamacion de bajo grado, entre otros, son responsables de perturbar la
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sefalizacion mediada por insulina (13). Todos estos metabolitos mencionados se encuentran

elevados en pacientes con obesidad, principalmente en aquellos con una mayor acumulacion de

grasa visceral (Fig. 3).
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Figura 3. Patogénesis de la obesidad visceral y la diabetes tipo 2. La inflamacion, la lipotoxicidad

'f Secrecion de insulina
Ay Disminucién de células R
b Funcién de células B

y glucotoxicidad, consecuentes de la disfuncion del tejido adiposo visceral ejercen efectos

adversos de manera sistémica los cuales conducen a una resistencia periférica a la insulina. Tras

el consecuente aumento de glucosa en sangre, las células 8 perciben la necesidad de secretar

mas insulina. El aumento en la insulina plasmatica en respuesta compensatoria a la resistencia

de esta misma mantiene por un tiempo los niveles plasmaticos de glucosa normales. De ser

mantenido este escenario, esta compensacion fracasa por el agotamiento y disminucion de las

células B lo que detona una hiperglucemia que marca el estado de diabetes tipo 2. Figura

adaptada de referencias 13-15.
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A consecuencia, se observa un decremento en la respuesta metabdlica de células responsivas a
la insulina, un estado de resistencia a la insulina el cual precede el desarrollo de la diabetes.
Aunque los efectos de la resistencia a la insulina se observan a nivel sistémico, los primeros
defectos en la accion de la insulina se observan en tejido adiposo y musculo esquelético,
observandose una falla en la translocacién de los transportadores de glucosa GLUT4 y como
consecuente, el transporte de glucosa mediado por insulina se ve afectado, ademds de un
blogueo en las demas rutas. Esta manifestacién ocurre por defectos en su receptor los cuales
bloguean la cascada de sefalizacion. Como se menciond anteriormente, la inflamacion
acompafada de una sobreproduccién de citocinas proinflamatorias como el factor de necrosis
tumoral alfa (TNFa), secretadas principalmente por macrofagos, pero también por los adipocitos
y puede causar resistencia a la insulina por una accidn directa de esta citocina al fosforilar los
residuos serina y treonina de los sustratos 1 y 2 de los receptores de insulina, regulandolos
negativamente. También, los acidos grasos como acil coenzima-A vy el diacilglicerol activan la
proteina cinasa C (PKC) ejerciendo el mismo blogueo. Ademas, la ceramida que es otra clase de
metabolito lipidico puede exacerbar la resistencia a la insulina. El incremento en la biosintesis de
ceramida inducida por el factor de necrosis tumoral alfa (TNFa), glucocorticoides, y acidos grasos
saturados perjudica la accidon de la insulina tras inhibir la activaciéon de la proteina cinasa B
estimulada por insulina (14). Los efectos consecuentes debido al bloqueo en la sefializacién
mediada por la insulina varian de acuerdo con las funciones fisioldgicas de cada tejido y drgano,
y de su dependencia en la insulina para conllevar los procesos metabdlicos. Este desarrollo de
resistencia a la insulina tipicamente resulta en un incremento compensatorio en la produccion

endoégena de la insulina (hiperinsulinemia) por las células B pancredticas buscando mantener la
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glicemia en niveles normales. Sin embargo, eventualmente estas células comienzan a fallar, la
secrecion de insulina cae resultando en una hiperglicemia (15). La falla eventual de las células R

es uno de los eventos requeridos para progresar de resistencia a la insulina a diabetes tipo 2.

6. 4. Diabetes mellitus tipo 2

La diabetes es un conjunto de enfermedades metabdlicas que se caracterizan por una
hiperglicemia resultante de un defecto en la secrecién o en la accién de la insulina, o ambas (16).
De los distintos tipos de diabetes, el 90% del que se padece es del tipo 2. La diabetes tipo 2,
anteriormente conocida como “diabetes del adulto”, se ha convertido en uno de los
padecimientos mas prevalentes en el mundo, afectando actualmente a un amplio espectro de
grupos etarios (15). Segun el ultimo reporte de la Federacidén Internacional de la Diabetes
presentado en el 2021, 537 millones de adultos de entre 20-79 afios padecian de diabetes tipo 2,
y se prevé que para el 2045 esta cifra rebase los 700 millones (17). En México, segun el reporte
de la ENSANUT publicado en el 2018, se presenta una prevalencia del 10.3% de casos
previamente diagnosticados en poblacion mayor a 20 afios, aunque se estima que la cifra real de
casos sea mayor (2). Dentro de los principales detonadores en el incremento de la diabetes tipo
2 se encuentra el incremento en paralelo de la obesidad. Los sintomas caracteristicos de la
diabetes tipo 2 incluyen la poliuria, polidipsia, pérdida de peso vy la polifagia. Esta patologia afecta
multiples érganos y sistemas, causando en el largo plazo, complicaciones como retinopatia,
neuropatia, nefropatia, etc. que pueden llevar a discapacidad y muerte. Los pacientes con
diabetes tienen un 15% de incremento en el riesgo de muerte comparado con personas que no

la padecen siendo las enfermedades cardiovasculares la principal causa de morbilidad vy
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mortalidad asociada a diabetes tipo 2 (18,19). Esto, aunado a la alta prevalencia de la
enfermedad, la coloca dentro de las primeras causas de defuncién tanto en México como en

otros paises (2).

Desde hace tiempo, el diagndstico de la diabetes se ha basado en los niveles de glucemia. El
primer Comité de Expertos en la Clasificacién de la Diabetes Mellitus observo la asociacion entre
la glucosa en ayunas y la presencia de retinopatia como uno de los factores para identificar el
umbral maximo para la glucemia. Tras varios estudios se definié el nuevo criterio diagndstico
estableciendo como punto de corte 2126mg/d| (7.0 mmol/L) de glucosa en ayunas y se confirmé
el previo de =200 mg/dl (11.1 mmol/L) después de 2 hrs glicemia postprandial, segin los
estatutos de la OMS. La hemoglobina glicosilada (HbA1lc), refleja la cantidad de glucosa unida a
los glébulos rojos, y es un marcador usado ampliamente para el diagndstico de esta entidad que
aporta una vision retrospectiva de los niveles de glucosa en los uUltimos 3 meses. Valores por
encima del 6.5% afirman el diagnédstico de diabetes tipo 2 . Otros indicadores mas recientes como
el modelo homeostatico para la resistencia a la insulina (HOMA-IR) es una alternativa que mide
la relacidon entre los niveles de glucosa y de insulina y se usa como herramienta de apoyo para el
diagnéstico. Sin embargo, aun no hay puntos de corte bien establecidos que permita utilizarla

para todas las poblaciones (16).

6. 5. Fisiopatologia de la diabetes tipo 2

La diabetes tipo 2 se caracteriza por progresar de manera silenciosa a lo largo del tiempo, ya que

la hiperglicemia desarrollada en etapas tempranas es compensada por un estado de
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hiperinsulinemia producido por las células B pancredticas. Una vez que esta compensacion
resulta insuficiente, se presenta el estado de hiperglicemia, caracteristico de la diabetes tipo 2
(15,20). Este estado de hiperglicemia presente de manera crénica favorece a la disfuncion
endotelial y contribuye a las complicaciones microvasculares involucrando pequefios vasos y
favoreciendo la retinopatia, nefropatia y neuropatia. También, se observan dafios a nivel
macrovascular los cuales parecen no estar tan relacionadas con la hiperglicemia. Estos pueden
desencadenar enfermedades cardiovasculares involucrando a las arterias coronarias, lo que

puede conducir a un infarto al miocardio (21).

6. 6. Etiologia de la diabetes tipo 2 y su relacién con la obesidad

Como se menciond con anterioridad, la obesidad y principalmente el exceso de adiposidad
visceral predisponen de manera importante al desarrollo de resistencia a la insulina y diabetes
tipo 2 . Sin embargo, hay individuos los cuales presentan un mayor riesgo a desarrollar estas
complicaciones mientras que otros, no las desarrollan a pesar del grado de adiposidad que

presentan (22,23).

Multiples estudios genéticos en diversas poblaciones se han dado a la tarea de buscar aquellas
variantes asociadas a obesidad y a la diabetes tipo 2 para identificar a individuos con mayor riesgo
a desarrollarlas. Estudios en familias han mostrado que existe una heredabilidad similar entre
IMC y diabetes tipo 2 la cual es alrededor del 50-60%. Gracias a los Estudios Amplios de Genoma
Completo (GWAS) se han identificado multiples loci asociados a rasgos tanto de diabetes tipo 2

como de obesidad. Sin embargo, a pesar de que estas enfermedades estan ampliamente
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relacionadas, tanto de un punto de vista epidemiolégico, asi como fisiopatoldgico, la etiologia
genética dada por las variantes que comparten es limitada (24). Cabe mencionar que la
prevalencia de estas enfermedades crece a tal velocidad que no puede ser explicada por factores
genéticos. Ademas, estas patologias son multifactoriales ya que su desarrollo comprende de la
compleja interaccion de factores genéticos, metabdlicos y medio ambientales. La epigenética
puede proveer de los mecanismos moleculares que puedan ligar la interaccién entre estos

factores y participar en el desarrollo de diabetes tipo 2 (Fig. 4) (25,26).
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Figura 4. Factores que contribuyen al desarrollo de obesidad y diabetes tipo 2. La interaccion
entre la genética y el medio ambiente pueden modificar el metiloma y contribuir con el desarrollo
de diabetes tipo 2 en individuos con obesidad. DT2: diabetes tipo 2 Figura adaptada de

referencias 25-26.
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6. 7. Epigenética en diabetes tipo 2 y obesidad

El termino de epigenética fue propuesto por Waddington en 1942, definiéndola como cambios
al fenotipo sin ocasionar cambios en el genotipo. Actualmente, sabemos que los mecanismos
epigenéticos transducen la herencia de patrones de expresién sin alterar la secuencia del ADN.
Estos incluyen la metilacion de las citosinas en dinucledtidos CpG del ADN, modificaciones
postraduccionales de las histonas, posicionamiento de los nucleosomas, ARNs no codificantes,

entre otros (27).

La interaccidn de todos estos mecanismos tiene como objetivo la regulacién transcripcional de
genes para lo cual, regulan la compactacion del genoma permitiéndole que este sea funcional y
accesible para la maquinaria de la transcripcién. El empaquetamiento del genoma no solo sirve
para contenerlo dentro del nucleo si no para restringir la informacién que se va a codificar y darle

asi identidad a cada célula.

De los mecanismos epigenéticos mejor comprendidos, se encuentra la metilacién del ADN la cual
consiste en la incorporacién de un grupo metilo en el carbono 5 de las citosinas ocurriendo
generalmente en un contexto de dinucledtidos CpG (pares de citosina y guanina enlazados por
fosfatos). En mamiferos, del 70-80% de los dinucledtidos del genoma estan metilados con
excepcion de pequeiios grupos de dinucledtidos llamados islas CpG, estas miden alrededor de
200 pares de bases y muestran un alto contenido de dinucledtidos CpG, estas se encuentran

principalmente en los promotores de genes (28,29).
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La funcidn de la metilacion del ADN esta directamente ligada a los mecanismos encargados de
establecerla, mantenerla, leerla y de remover el grupo metilo. Diversas familias de enzimas se
encargan de establecer la metilacién. La metilacién del ADN es catalizada por la familia de las
metiltransferasas de ADN (DNMTs) las cuales transfieren el grupo metilo del S-adenil metionina
al quinto carbdn del residuo de la citosina formando la 5mC. Por afios se habia aceptado que las
metiltransferasas de ADN 1 (DNMT1) eran encargadas de mantener los patrones de metilacion
durante la sintesis de ADN uniéndose a la horquilla de replicacidon y metilando la nueva hebra
sintetizada segun la hebra parental del ADN y que la metiltransferasas de ADN 3Ay 3B (DNMT3A
y DNMT3B) establecian un nuevo patréon de metilacion al ADN (de novo). Sin embargo, ahora se

sabe que estas dos uUltimas también participan en el mantenimiento de la metilacién (30).

Generalmente, la metilacién en la vecindad inmediata del sitio de inicio de transcripcion se asocia
con el silenciamiento de la expresion génica mientras que la metilacidon en el cuerpo del gen se
asocia a la prevencién de transcritos espurios (31). El silenciamiento por medio de la metilacién
del ADN se logra a través de mecanismos tanto directos como indirectos y es mucho mas

compleja de lo que se esperaba (Fig. 5).
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Figura 5. Funciones de la metilacion del ADN en la regulacidn de la expresion génica. Regulacion
clasica: (A) Un gen con expresion activa, su region promotora se encuentra no metilada
permitiendo la unién de factores de transcripcidn y asi el reclutamiento de la maquinaria de
transcripcién (RNAPII); (B) Un gen donde su regiéon promotora metilada inactiva su expresion por
medio de dos mecanismos: (i) inhibicion directa de la unidon de factores de transcripcién y el
reclutamiento de la maquinaria de transcripcion vy (ii) inhibicidn indirecta tras la union de MeCP
las cuales se asocian con corepresores como las desacetilasas de histonas (HDAC). Mecanismos
adicionales de la regulacién: (C) Un gen donde los factores de transcripcion se unen
independientemente del estado de metilacién en su regién promotora; (D) Un gen donde los
factores de transcripcion tienen preferencia a CpGs metilados; (E) La metilacién en regiones
promotoras regula el uso de promotores putativos dando las diferentes isoformas; (F) La

metilacion en el cuerpo del gen previene de transcritos espurios; (G) La metilacidon de una regién
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es protegida por la ocupacion de factores de transcripcidn. TSS: sitio de inicio de la transcripcién.

Figura adaptada de referencias 27-32.

La presencia del 5mC puede inhibir de manera directa la unidn de factores de transcripcion o esta
metilaciéon puede ser reconocida por tres tipos de familias diferentes: las proteinas con dominio
de unidn de grupo metilo (MBD), las proteinas que contienen dominios de dedo PHD y RING
similares a ubiquitina (UHFR) y las proteinas de dedos de zinc. Las proteinas con dominio de union
grupo metilo tienen la habilidad de unirse directamente al ADN metilado y contienen dominios
de represion transcripcional lo cual les permite a las unirse a una variedad de complejos
represores fungiendo como un represor transcripcional. Las proteinas que contienen dominios
de dedo PHD y RING similares a ubiquitina en cambio, su funcién primaria es de no unirse al ADN
y reprimir la transcripcidn. Estas proteinas se unen a las metiltransferasas de ADN 1 vy la dirige al
ADN hemimetilado para mantener el estado de metilacién. Por ultimo, las proteinas de dedos de
zinc reconocen y se unen al ADN metilado. Las proteinas de unién a grupo metilo sirven como un
fuerte lazo entre la metilacion de ADN y las modificaciones de histonas. Ambas, tanto las
proteinas con dominio de unién de grupo metilo como las proteinas que contienen dominios de
dedo PHD y RING similares a ubiquitina interactian con el ADN metilado e histonas para
potenciar la represion génica. La proteina 2 de unién a metil-CpGs (MeCP2) de la familia de las
proteinas con dominio de unién de grupo metilo recluta a las desacetilasas de histonas y las
metiltransferasas de histonas. En conjunto, la metilacion del ADN y las modificaciones de

histonas se intercomunican para regular la expresion génica.
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Por otro lado, no hay enzimas con capacidad de remover el grupo metilo directamente. Aunque
no se ha detallado en su totalidad, se propone que la manera en que el grupo metilo es eliminado
sea de manera pasiva (diluido tras la replicacién del ADN durante la division celular) versus la
activa (realizado por enzimas). La enzima Tet metilcitosina dioxigenasa 1-3 (TET1-3) y familia de
citidina desaminasa (AID/APOBEC) tiene la habilidad de convertir la 5mC a 5-hidroximetilcitosina
(5hmC) en un proceso de oxidacién que genera otros intermediarios (5-formilcitosina (5fC) y 5-
carboxilcitosina (5aC)). Finalmente, una escisidon enzimatica de las bases modificadas por medio
de ADN glicosilasas de reparacién por escision de base (BER) concluye en un templado de ADN
completamente demetilado. Alteraciones en estos mecanismos que regulan los patrones de
metilacion del ADN se han asociado con el desarrollo de multiples enfermedades, desde
afecciones en el desarrollo, enfermedades neuroldgicas, cancer y enfermedades metabdlicas

(28,30,32).

6. 8. Metilacion del ADN en obesidad y diabetes tipo 2

La variabilidad de la metilacién del ADN se observa cominmente como el resultado de una
desregulacién epigenética y esto se asocia a diversos fenotipos, patologias y a un ambiente
adverso (25). Como se menciono anteriormente, la metilacion del ADN puede ser un mecanismo
gue ligue la obesidad con diversas condiciones clinicas tales como la diabetes tipo 2. A pesar de
gue los estudios iniciales analizaban la metilacién de genes candidato en ADN de sujetos con
diabetes tipo 2 comparando con sujetos no-diabéticos como control, estos fueron suficientes
para apoyar la participacién de la epigenética en la incidencia de diabetes tipo 2 . Sin embargo,

gracias a los avances en la tecnologia se ha podido interrogar todo el genoma usando
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metodologias basadas en microarreglos y secuenciacion. De manera reciente, multiples estudios
han identificado alteraciones en los patrones de metilacién en tejidos con relevancia metabdlica
como los islotes pancredticos, tejido adiposo, higado, sangre y musculo esquelético de pacientes

con diabetes tipo 2 comparado con sujetos no diabéticos (26,33).

Un estudio identificé que existe una mayor variabilidad en la metilaciéon del ADN de sangre de
sujetos con obesidad y que esta variabilidad en la metilacién puede predecir la obesidad hasta
en un 70% (34).Recientemente, un estudio realizado por Wahl y colaboradores analizé los perfiles
de metilacién en sangre identificando alrededor de 180 sitios CpGs asociados significativamente
a IMC los cuales predijeron el riesgo a desarrollar diabetes tipo 2 (35). Mas aun, se ha descrito
gue existen diferencias en los perfiles de metilacidn en el tejido adiposo visceral de pacientes con
resistencia a la insulina y obesidad apoyando el rol potencial de los mecanismos epigenéticos en
el desarrollo de los disturbios en la sensibilidad a la insulina en obesidad (36). Ademas, de los
genes identificados con alteraciones en su estado de metilacion varios de estos se asocian con la
via de sefializacion de la insulina y pertenecen a genes relacionados a diabetes tipo 2 (37). Para
comprender mas a detalle la etiopatogénesis de la diabetes tipo 2 y el impacto funcional de estas
alteraciones epigenéticas, es importante interrogar también si esta se relaciona a cambios en los
niveles de transcripcién. Sin embargo, los estudios pareando tanto el estudio de los perfiles de

metilaciéon como los de expresidn, utilizando el mismo tejido, son escasos(38—42).
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7. JUSTIFICACION

La prevalencia de |la obesidad ha incrementado a tal velocidad que no puede ser explicada sélo
por factores genéticos. Su incremento se ve acompafiado de un aumento en la incidencia de las
complicaciones clinicas a las que ésta favorece, tales como la diabetes tipo 2. Esta ultima,
representa una de las mayores comorbilidades en individuos con obesidad y es esta responsable

de un mayor numero de efectos adversos para la salud.

El riesgo para desarrollar diabetes tipo 2 incrementa conforme el IMC va en aumento. Ademas,
se ha descrito que muchos de los mecanismos que se alteran en la obesidad, también se
encuentran alterados en sujetos con diabetes tipo 2. Sin embargo, a pesar de que
aproximadamente 90% de los pacientes con diabetes tipo 2 presentan obesidad o sobrepeso,
cerca de un tercio de los pacientes con obesidad no desarrollan diabetes tipo 2. Estudios
demuestran que la relacidn entre la obesidad y la diabetes tipo 2 es muy compleja y que para su
desarrollo intervienen tanto factores genéticos como ambientales los cuales interaccionan entre
si a través de mecanismos epigenéticos como la metilacion del ADN. Este mecanismo participa
en la regulacién transcripcional y su estudio puede indicar la actividad génica. La variabilidad en
la metilacion del ADN es comUnmente vista como resultado de una desregulacion asociada a
diferentes fenotipos y patologias. De hecho, estudios sefalan que hay una mayor variabilidad en
la metilaciéon del ADN en individuos con obesidad y que estas alteraciones pueden favorecer el
desarrollo de diabetes tipo 2. Sin embargo, una limitacidon importante es que la mayoria de estos
estudios son realizados en sangre al ser un tejido mas accesible y lo mas probable es que no

tengan una contribucidén real en la etiopatogénesis de la diabetes tipo 2. Por tanto, es importante
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realizar estos estudios en tejidos que tengan relevancia en su desarrollo, como el tejido adiposo,
para asi incrementar la probabilidad de identificar marcas epigenéticas que tengan un significado
biolégico. Mas aun, es de gran relevancia realizar estudios que utilicen tecnologias émicas mas
actuales que permitan medir la metilacion del ADN en una mayor espectro, asi como parear su
estudio con otras tecnologias Omicas que integren los efectos de esta en la actividad
transcripcional y den un mayor entendimiento de los mecanismos de la metilacién del ADN
detras del desarrollo de diabetes tipo 2 en sujetos con obesidad para identificar a aquellos

sujetos con obesidad mayor riesgo a desarrollar diabetes tipo 2.

8. HIPOTESIS

Si existen alteraciones en la metilacion del ADN del tejido adiposo visceral de pacientes con
obesidad y diabetes tipo 2, es posible que su funcién transcripcional también se encuentre

alterada.

9. OBJETIVO GENERAL

Identificar las alteraciones en la metilacion del ADN que tienen impacto en la desregulacion de la

transcripcién en el tejido adiposo visceral de pacientes con obesidad y diabetes tipo 2.
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10. OBJETIVOS ESPECIFICOS

1.- Identificar sitios CpG con metilacién diferencial en el tejido adiposo visceral entre pacientes
con obesidad, con y sin diabetes tipo 2, asi como las vias de sefializacién en las que participan

los genes que incluyan estos estos sitios CpG.

2.- ldentificar los genes diferencialmente expresados en el tejido adiposo visceral entre
pacientes con obesidad, con y sin diabetes tipo 2 y las vias de senalizacion que

muestren una sobrerrepresentacién de los genes diferencialmente expresados.

3.- Identificar aquellos genes que muestren diferencias significativas tanto en expresion como
en metilacidn, y determinar si existe una correlacién entre sus valores de metilacién con los

niveles de expresion, de glucosa en ayunas y con el porcentaje de HbAlc.

4.- Realizar un analisis de metilacién extendido utilizando datos publicos disponibles de
los perfiles de metilacién del tejido adiposo visceral de pacientes con obesidad, con y sin
diabetes tipo 2, y aquellos analizados en este trabajo para contrastar estos resultados con los

hallazgos iniciales.

11. MATERIAL Y METODOS

El presente estudio es de caracter observacional transversal de tipo correlacional con muestreo
no probabilistico a conveniencia. En la Figura 6 se detalla |la estrategia a seguir. En resumen, se
analizaron los perfiles de metilacién del ADN y de expresion a partir de biopsias de tejido

adiposo 37



visceral y se compararon entre pacientes con obesidad y diabetes tipo 2 y pacientes con obesidad
y sin diabetes tipo 2, para obtener los sitios y las regiones diferencialmente metilados y los genes
diferencialmente expresados. Estas diferencias en la metilacién se correlacionaron con los niveles

de expresion, niveles de glucosa en ayunas y HbAlc.

Pacientes con obesidad

)

Tejido adiposo visceral

(Cirugfa bariatrica)

Individuos con obesidad Individuos con obesidad y
sin diabetes tipo 2 (OND) diabetes tipo 2 (OD)
ARN [« » ADN
Perfiles de expresion Perfiles de metilacién de ADN
Clariom S human array 850K EPIC
Genes CpGy regiones
Anélis.is qle diferencialmente Andlisis de diferencialmente Analislis qe
enriquecimiento expresados entre enriquecimiento metilados entre enriquecimiento
OND vs OD f OND vs OD

Validacién:
|—’| Metilacién y Expresion |<—‘ * Dos cohortes
independientes
* Andlisis
multiétnico

Correlacién Correlacién
metilacion - expresién metilacion - fenotipos
de hiperglicemia

Figura 6. Estrategia experimental.

11. 1. Reclutamiento de pacientes

Las biopsias de tejido adiposo visceral fueron obtenidas durante un procedimiento de cirugia

bariatrica de pacientes con obesidad grado Il y Il en la Clinica de Atencién Integral para la
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Obesidad y Enfermedades Metabdlicas del Gobierno de la Ciudad de México, Unidad Tldhuac.
Los pacientes fueron invitados a participar en el estudio y firmaron la carta de consentimiento
informado. El estudio fue conducido segun los lineamientos de la Declaracién de Helsinki y
aprobado por el Comité de Etica en investigacion del Instituto Nacional de Medicina Gendmica

(C1.29/2011).

11. 1. 1. Criterios de inclusidon de pacientes
Se incluyeron pacientes mexicanos con obesidad y diagnéstico clinico previo de diabetes tipo 2
(glucosa en ayuno =126 mg/dL o Hb1Ac > 6.5%) y pacientes con obesidad y sin diabetes tipo 2
(glucosa en ayuno <100 mg/dL y Hb1Ac < 6.5%), dentro de un rango de edad de 35 a 56 afios, y

gue no presentaran diferencias significativas en IMC, presién sanguinea y lipidos séricos.

11. 1. 2. Criterios de exclusion

Se descartaron a aquellos pacientes que cursaban con obesidad secundaria a algun trastorno
genético o disfuncién endocrinoldgica captada en su expediente médico, o que no desearan

participar en el estudio.

11. 1. 3. Criterios de eliminacion de pacientes
Se eliminaron a aquellos individuos en los cuales se haya presentado alguna falla técnica en los
diferentes procedimientos realizados posteriores a la selecciéon de su biopsia o aquellos que

demandaran no continuar en el estudio.
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11. 2. Extraccion de acidos nucleicos

11. 2. 1. Extraccion de ADN
La extraccion de ADN del tejido adiposo visceral se realizé utilizando el QlAamp DNA Mini Kit,
siguiendo el protocolo del fabricante (QIAGEN). La extraccién se realizd a partir de 50 mg de

tejido.

11. 2. 2. Extraccion de ARN
La extraccion de ARN de tejido adiposo visceral se hizo utilizando el kit RNAeasy Lipid Tissue

Mini Kit, siguiendo el protocolo provisto a partir de ~150 mg de tejido (QIAGEN).

11. 2. 3. Integridad de dcidos nucleicos
La integridad del ADN se evalud por electroforesis en un gel de agarosa al 1% y se visualizd
mediante luz UV para asegurar que no se encontrara fragmentado. Posteriormente, por medio
del Nanodrop se cuantificod y se evalud la pureza de este (NanoDrop Technologies Inc.). Todas las
muestras presentaron relaciones Azso/Azs0 Y A260/A230 mayores a 1.8. En cuanto a la valoracién de
la integridad del ARN, ésta se analizd utilizando el Bioanalizador 2100 (Agilent) el cual califica
asigna el numero de integridad del ARN (RIN por sus siglas en inglés RNA Integrity Number). Esta
calificacion va de 1-10, siendo 1 indicador de una degradacion total y 10, totalmente integro. Para
los andlisis posteriores se aceptaron solo aquellas con un nimero de integridad del ARN mayor a

8.
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11. 3. Analisis de acidos nucleicos

11. 3. 1. Andlisis de la metilacion del ADN
El andlisis de los perfiles de metilacién se realizd utilizando el microarreglo Infinium Human
Methylation EPIC BeadChip Array de lllumina (850K) en la Unidad de Alta Tecnologia del
INMEGEN siguiendo el protocolo del fabricante. Este microarreglo analiza mas de 850,000 sitios
CpGs vy alrededor de 14,000 genes. La obtencién de las fluorescencias de los microarreglos se
obtuvo utilizando el iScan de lllumina. Los datos crudos fueron extraidos usando el software de

GenomeStudio y los valores de metilacién fueron calculados como un valor :

M

’8:M+U+a

donde M es la intensidad del alelo metilado, U es la intensidad del alelo no metilado y a es una
constante (a = 100). Los valores de metilacién van de 0 (no metilado) hasta 1 (completamente

metilado).

11. 3. 2. Andlisis de expresion
Para la obtencion de los perfiles de expresion se utilizé el microarreglo Clariom S Human
Microarray procesado en la Unidad de Alta Tecnologia del INMEGEN siguiendo el protocolo del
fabricante (Affymetrix). Este arreglo analiza mas de 20,000 genes anotados. Las fluorescencias de

los microarreglos fueron medidas con el The GeneChip ® Scanner 3000 (Affymetrix).
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11. 4. Procesamiento y analisis de datos genoémicos

El procesamiento, andlisis y representacion grafica de los datos obtenidos por los microarreglos
se realizd en el ambiente de R CRAN Project, de donde se descargaron las herramientas

necesarias para cada analisis.

11. 4. 1. Datos de metilacion

Para los datos de metilacién, los archivos .idat fueron procesados usando el paquete de andlisis
de arreglos de metilacion (ChAMP por sus siglas en ingles Chip Analysis Methylation Pipeline)
(43). Luego de precargar los archivos .idat crudos, se procedio a filtrar los datos segun los criterios
establecidos por el andlisis de arreglos de metilacion ChAMP. Los datos crudos generados fueron
depositados en el repositorio Array Express, ID no. E-MTAB-11037. En este paso se eliminaron
todas las sondas con una deteccidn fallida (deteccién de p >0.01), tales como aquellas no-CpG,
multi-hit o relacionadas a SNPs (44), asi como aquellas con menos de 3 perlas en al menos 5% de
las muestras (45). Ademas, puesto que las muestras son de mujeres, las sondas contenidas en el
cromosoma Y también fueron eliminadas. Este filtrado dejo 781,385 sondas para analisis
subsecuentes. Posteriormente, los datos fueron normalizados por cuantiles con el método de
BMIQ (BMIQ por sus siglas en inglés Beta Mixture Quantile dilation). A continuacion, aplicamos
la funcion de Descomposicién en valores singulares (SVD por sus siglas en inglés Singular Value
Decomposition) para identificar los componentes de variacion en nuestro conjunto de datos,
tales como edad, lote y tratamiento (metformina y/o insulina). Este analisis identifico al lote y a

la edad como covariables significativas, por lo que para ajustar por su efecto se implementé el
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algoritmo de ComBat del andlisis de arreglos de metilacion ChAMP. Las anotaciones de cada CpG
fueron obtenidas del Manifesto de Illumina HumanMethylationEPIC v1.0 B5. Se definié como
region promotora cuando un CpG estuviera 1,500-200 pb rio arriba del sitio de inicio de
transcripcién (TSS) (7551500), 200 pb rio arriba del TSS (755200), regién no traducida 5’ (5’UTR)
o primer exon (1st Exon); mientras que la region del cuerpo del gen se definid como aquellos CpG
anotados en cuerpo (Body), las uniones exén-exén (Exon-bound) y regién no traducida 3’ (3’UTR)
(46). Aquellos CpG fuera de estas regiones son anotados como region intergénica (/GR). Ademas,
los CpGs se clasificaron también en el contexto de su distancia a una isla CpG, es decir, a menos
de 2 Kb como shore, de 2-4 Kb como shelf y los sitios remanentes en el genoma como open sea.
Una vez ubicadas las CpGs se procedid a la identificacion de las diferencias en la metilacién entre
los pacientes con obesidad y diabetes tipo 2 y pacientes con obesidad y sin diabetes tipo 2 (delta
B= (media § OD - media f OND) %) usando el paquete Limma el cual calcula el valor de p para
metilaciéon diferencial usando un modelo linear (47). Los valores de p fueron ajustados siguiendo
el método Benjamini y Hochberg (48). Aquellos CpGs con un valor <0.05 de Tasa de
Descubrimientos Falsos (FDR por sus siglas en inglés False Discovery Rate) fueron considerados
como CpGs diferencialmente metilados (DMC, del inglés Differentially Methylated CpG).
Adicionalmente, para identificar las regiones diferencialmente metiladas (DMR, del inglés
Differentially Methylated Regions) (are de p <0.05), usamos el algoritmo de Bumphunter
siguiendo los parametros predeterminados por el analisis de arreglos de metilacion ChAMP. Esta
funcidn crea grupos de un minimo de 7 sondas con una separacion maxima de 300 pares de bases

para identificar las regiones diferencialmente metiladas.
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11. 4. 2. Datos de expresion
Para el analisis de los datos obtenidos con el microarreglo de expresidn, se cargaron los archivos
CEL los cuales fueron analizados implementando el paquete de Oligo (49). Los datos crudos
generados fueron depositados en el repositorio Array Express, ID no. E-MTAB-11841. Para
mejorar la normalizacién, nuestros datos fueron procesados empleando los datos publicados por
Schéffler y colaboradores, quienes analizaron muestras de sangre con el mismo microarreglo
utilizado en esta tesis (50). Para ajustar las fluorescencias crudas se aplicé el método Promedio
Robusto de Microarreglos (RMA por sus siglas en inglés Robust Multi-array Average). Posterior a
la normalizacidn, los datos fueron corregidos por efecto de lote y edad utilizando el algoritmo de
ComBat (cita). Aquellas sondas localizadas en el cromosoma Y fueron removidas, resultando en
19,872 sondas para los analisis subsecuentes. Las anotaciones fueron tomadas del sitio web del
fabricante (cita). Las diferencias en la expresidn entre pacientes con obesidad y diabetes tipo 2 y
pacientes con obesidad y sin diabetes tipo 2 fueron estimadas con Limma (cita). Los valores de p
fueron ajustados por multiples pruebas con el procedimiento de Benjamini-Hochberg. Para
identificar los genes diferencialmente expresados (DEG, por sus siglas en inglés Differentially
Expressed Genes) se considerd un valor de p <0.05, y para incrementar la astringencia se
seleccionaron sdlo aquellos que alcanzaron al menos el 0.5 en el valor de las diferencias absolutas

de la expresion (|logFC| >0.5).

11. 4. 3. Andlisis de correlacion entre la metilacion y la expresion

Para estimar la relaciéon entre las diferencias en la metilacién y la expresion (CpGs

diferencialmente metilados y genes diferencialmente expresados), asi como la relacidon con
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niveles de glucosa en ayunas y HbAlc, se evalud la correlacion de Pearson con un analisis de
bootstrap usando el paquete Boot (51,52), el cual consiste en realizar 1000 combinaciones
posibles para eliminar la posibilidad de que datos andmalos generen valores significativos. Es
decir, este método realiza un remuestreo de los datos dentro de la misma muestra de manera
aleatoria para asegurar solo las asociaciones robustas y reducir falsos positivos. Después, se

consideraron como significativas aquellas correlaciones con una p <0.05.

11. 4. 4. Andlisis de enriquecimiento funcional
Para lainterpretacién bioldgica de los resultados observados e identificacidn de vias con procesos
alterados, los genes correspondientes a los CpGs diferencialmente metilados, las regiones
diferencialmente metiladas y los genes diferencialmente expresados se sometieron a un analisis
de enriquecimiento funcional en la herramienta WebGestalt (WEB-bases Gene SeT Analysis
Toolkit)(53), empleando como referencia la coleccion de la Enciclopedia de Genes y Genomas de
Kioto (KEGG por sus siglas en inglés Kyoto Encyclopedia of Genes and Genomes) y utilizando el
método Analisis de sobrerrepresentaciéon (ORA por sus siglas en inglés Over Representation

Analysis). Todos los valores de p fueron ajustados por Benjamini-Hochberg.

11. 4. 5. Validacion de metilacion diferencial en pacientes con diabetes tipo 2

Para reforzar nuestros hallazgos de metilacién, se utilizaron los datos de metilacién de ADN de
tejido adiposo visceral de dos cohortes publicas independientes contenidas en los repositorios
Gene Expression Omnibus (GSE162166) y ArrayExpress (E-MTAB-10999) (40,41). La cohorte

GSE162166 contiene 14 mujeres chinas (OND = 8 y OD = 6) mientras que la E-MTAB-10999
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contiene 7 mujeres alemanas (OND =3y OD =4) . Para incrementar el tamano de muestra, ambos
conjuntos de datos fueron combinados para obtener una muestra final de 11 pacientes con
obesidad y sin diabetes tipo 2 y 10 con obesidad y diabetes tipo 2. Con ésta, se realizé un analisis
de validacién de los CpGs diferencialmente metilados obtenidos en nuestro estudio. Ademas, se
realizé un andlisis extendido multiétnico donde se integraron los datos de las muestras
independientes con los obtenidos en este estudio, dando un total de 20 pacientes con obesidad
y sin diabetes tipo 2 y 20 pacientes con obesidad y diabetes tipo 2. Para este analisis se
consideraron todos los sitios CpG analizados por el microarreglo. Los analisis de metilacién se

realizaron siguiendo la estrategia mencionada arriba.

11. 5. Analisis estadisticos adicionales

Los valores de los datos clinicos se presentan como medias y desviacidn estandar. La prueba de
Wilcoxon fue usada para comparar las medias de los valores clinicos entre los pacientes con
obesidad y sin diabetes tipo 2 y los pacientes con obesidad y diabetes tipo 2. La significancia
estadistica se asumid a valores de p <0.05. Las gréficas presentadas fueron realizadas con cédigos

propios.
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12. RESULTADOS

12. 1. Caracteristicas clinicas de los pacientes

En el presente estudio se incluyeron 19 pacientes femeninas del Banco de Muestras de Tejidos
del Laboratorio de Inmunogenémica y Enfermedades Metabdlicas. Estos fueron clasificados
como pacientes con obesidad y diabetes tipo 2 (n=10) y pacientes con obesidad y sin diabetes
tipo 2 (n=9). Las caracteristicas clinicas de los individuos se presentan en la Tabla 1. Tanto el IMC,
los valores de presidon sanguinea, asi como los lipidos séricos no revelaron diferencias
significativas. Como era de esperarse, los valores relevantes para el diagndstico de diabetes, tales
como la glucosa y la HbA1lc fueron significativamente mayores en los como la glucosa y la HbA1lc

fueron significativamente mayores en los pacientes con obesidad y diabetes tipo 2.

Tabla 1. Caracteristicas clinicas de los pacientes

oD OND P

n=10 n=9
Edad (afios) 46.8+6.5 39.1+4.8 0.02405*
IMC (kg/m?) 41.6+5.1 41.1+5 0.8064
HbA1c (%) 6.3+1 54+0.2 0.0003108*
Glucosa (mg/dl) 135+77.4 81.6+9.3 0.03379*
Colesterol total (mg/dl) 180 +48.4 166.4 + 39 0.7238 12.
HDL (mg/dl) 45.6 +10.8 53.9+47.8 0.3865
Triglicéridos (mg/dl) 136 +46.7 146.7 +73.2 0.736 5
LDL (mg/dl) 115.6+£39.4 104.7+34.8 0.8148 )
Presion sanguinea sistélica (mmHg) 125.9+24.1 112.3+9.8 0.1399
Presion sanguinea diastdlica (mmHg) 67.3+7.3 66.7 +5.4 0.8202

Datos presentados como medias con desviacion estandar (). IMC, indice de masa
corporal; HDL, lipoproteina de alta densidad; LDL, lipoproteina de baja densidad
La prueba de Wilcoxon fue utilizada para comparar los valores, * p <0.05 significancia

estadistica.

Analisis de metilacion global

Para validacion del origen visceral del tejido adiposo, se realizé un analisis de agrupamiento

jerarquico no supervisado, utilizando como referencia los datos de metilacion disponibles de
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pacientes con obesidad, publicados por Ramos-Molina, et al. quienes analizaron la metilacién en
sangre y en tejido adiposo visceral (54). Se observé una clara agrupacién entre nuestros datos y

los de tejido adiposo visceral utilizados como referencia (Fig. 7).
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Figura 7. Dendograma del agrupamiento jerarquico no supervisado con muestras publicas y del
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estudio. Agrupamiento de las muestras usando los valores de metilacién de todos los CpGs
analizados por el 850K de 20 muestras publicas de sangre y de tejido adiposo visceral en conjunto

con las 19 muestras de tejido adiposo visceral del presente estudio.
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El analisis de densidad del estado de metilaciéon a nivel global mostré un comportamiento

bimodal, de acuerdo con lo descrito en la literatura (Fig. 8).

2.0

Densidad
1.0

I I T T I T
0.0 0.2 0.4 0.6 0.8 1.0

Promedio de la metilacion del ADN

Figura 8. Grafico de la densidad de los datos crudos de metilacién. Distribucién del valor § de

metilacién de las 19 pacientes.

El andlisis por regiones reveld que las regiones promotoras (TSS1500, TSS200, 5’UTR y 1st Exon)
se encontraban mayormente hipometiladas (Fig. 9A). Particularmente, TSS200 y 1st Exon
presentaron el mas alto niumero de sitios hipometilados, seguidos por TSS1500 y 5'UTR. Por el
contrario, en las regiones localizadas dentro del cuerpo del gen (Body, Exon-bound y 3’UTR) se
encontraron el mayor numero de sitios hipermetilados, aunque en la regiéon Body también se
observaron sitios con hipometilacidén. Los sitios en regiones intergénicas se comportaron de
manera similar a aquellos localizados en Body. Puesto que la metilacion del ADN ocurre en
contexto de CpG, para conocer la influencia de la densidad de los sitios CpG en la metilacién,
contrastamos el nivel de metilacién segun su densidad y localizacién en el genoma (Fig. 9B).
Nuestros resultados muestran que las islas CpGs presentan el estado de hipometilacion mas
importante, independientemente de su localizacidén en el gen, aunque esto fue mas evidente en

la regidn promotora. Por otra parte, estos resultados sugieren que conforme disminuye la
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densidad de CpGs (shore y shelf), los niveles de metilacion incrementan y presentan mayor

variacién. Un comportamiento similar se observd en regiones intergénicas.
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Figura 9. Distribucion de la metilacidn global por regiones gendmicas. A) Graficos de densidad
de la metilacién de todos los CpGs analizados por el 850K localizados en promotores, cuerpo del
gen y regiones intergénicas. B) Diagrama de cajas y bigotes de la metilacidon de todos los CpGs

analizados por el 850K localizados en promotores, cuerpo del gen y regiones intergénicas
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estratificados por el contexto de su distancia a una isla CpG. TSS1500: 1,500-200 pb rio arriba del
sitio de inicio de transcripcién; TSS200: 200 pb rio arriba del sitio de inicio de transcripcion; Body:

cuerpo del gen; Exon-bound: uniones exdn-exodn; IGR: region intergénica; CGl: isla CpG.

Un analisis de agrupamiento utilizando todos los sitios CpGs analizados, mostrd que no existen
diferencias en la metilacion global entre pacientes con obesidad con y sin diabetes tipo 2, en linea

con lo que se ha informado en la literatura (36,55) (Fig. 10).
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Figura 10. Dendograma del agrupamiento jerarquico no supervisado de la metilacion global.
Agrupamiento de las muestras usando los valores de metilacion de todos los CpGs analizados por
el 850K de las 19 muestras de tejido adiposo visceral del presente estudio. OND: Pacientes con
obesidad y sin diabetes tipo 2; OD: Pacientes con obesidad y diabetes tipo 2; TAV: tejido adiposo

visceral.
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12. 3. Analisis de metilacion diferencial entre pacientes con obesidad y diabetes tipo 2

y pacientes con obesidad y sin diabetes tipo 2

Para identificar sitios especificos con metilacién diferencial entre los pacientes con obesidad y
diabetes tipo 2 y pacientes con obesidad y sin diabetes tipo 2, se compararon los niveles de
metilaciéon de cada uno de los sitios CpG analizados. Este revelé 11,120 CpGs diferencialmente
metilados (5,880 genes), 48.4% hipometilados y 51.6% hipermetilados (Fig. 11Ay Tabla Anexa 1).
Se identificaron CpGs diferencialmente metilados distribuidos en todos los cromosomas, aunque

el cromosoma 6 presentd el mayor nimero de alteraciones (Fig. 11B).
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Figura 11. Metilacidon diferencial entre pacientes con obesidad y diabetes tipo 2 y pacientes con
obesidad y sin diabetes tipo 2. A) Grafica de volcan de la comparacion de la proporcién de
cambio (delta B) y la significancia expresada como el logaritmo de base 10 del FDR. La linea
horizontal punteada sefiala un valor de FDR = < 0.05, las lineas verticales punteadas indican un
delta B > |20%|, los puntos color azul claro sefalan los CpGs diferencialmente hipometilados y

los azul oscuro hipermetilados en los pacientes con obesidad y diabetes tipo 2 y pacientes con
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obesidad y sin diabetes tipo 2. B) Grafico de densidad de CpGs seguin su cromosoma. El eje
horizontal muestra el largo del cromosoma (Mb); los diferentes colores dependen de las

densidades de los CpGs en una ventana de 1-Mb.

Este cromosoma mostrd 132 CpGs diferencialmente metilados e interesantemente, 70 de ellos
pertenecen al complejo mayor de histocompatibilidad (MHC por sus siglas en inglés Major
Histocompatibility Complex). Otras regiones con alta presencia de alteraciones se localizaron en
el cromosoma 4, destacando genes como PDE6B, PCGF3, CTBP1, etc., y en el cromosoma 11, con

los genes PKP3y KCNQ1, entre otros (Tabla 2).

Tabla 2. Genes con CpGs diferencialmente metilados en regiones con mayor densidad de
alteraciones en cromosomas 4y 11.

Simbolo del
Funcidn relacionada Nombre del gen gen
Retinitis Fosfodiesterasa 6B PDE6B
Complejo Polycomb - remodelacion
de la cromatina Grupo Polycomb Anillo Dedo 3 PCGF3
Supresor tumoral, pardeamiento de Proteina 1 de unidn al extremo C-
tejido adiposo terminal CTBP1
Adhesion celular Placofilina 3 PKP3
Canal de potasio dependiente de
Exocitosis de insulina voltaje subfamilia Q miebro 1 KCNQ1

Notablemente, los CpGs diferencialmente metilados con mayores diferencias en la metilacion
(delta B >20%) revelaron genes asociados por primera vez a diabetes tipo 2 (TRANK1, TEX2,
SH2D3C, ATAD1, ANKEF1, MIR138-2, OR10A5, SIM1, PRRC2C, TECRL, ZDHHC14, PHTF1, C11orf66,
SH3TC2, MRGPRX1, RNF212 y FLJ16171) (Tabla 3) y otros previamente asociados (FSD1L, NSF,

SLIT3, PTPRN2, PSMD10, MAD1L1, MIR572, ATM, LCLAT1y TNFRSF8) (Tabla 4) (56—-65).
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Tabla 3. Genes con CpGs diferencialmente metilados sin asociacion previa con diabetes tipo 2.

Funcidn relacionada
Estructura y funcién de
la mitocondria

Nombre del gen
ATPasa de la familia AAA que contiene el
dominio 1

Simbolo del gen

ATAD1
Metabolismo de lipidos Expressasdo en‘testiculo 2 TEX2
Como Trans-2,3-enoil-CoA reductasa TECRL
Repeticidn de tetratricopéptido y de anikrina
Inflamacién 1 TRANK1
Ensamblaje de granulos
de estres Bobina en espiral rica en prolina 2C PRRC2C
Desarrollo de células
neuoronales Homodlogo 1 single-minded SIM1
Sistema inmune innato Dominio SH2 que contiene 3C SH2D3C
Entrecruzamiento
durante la meiosis Proteina de dedo anular 212 RNF212
Dedo de zinc Palmitoiltransferasa tipo DHHC
) o 14 ZDHHC14
Cance't"usriz::'on © Micro RNA 138-2 _ MIR138-2
Factor de transcripcién de homeodominio
putativo 1 PHTF1
Receptor olfatorio de la familia 19 y miembro
Olfato 5 de la subfamilia A OR10A5
Repeticién de aniquirina que contiene
dominio EF-Hand 1 ANKEF1
Proteina fosfatasa 1 subunidad regulatoria 32 Cllorf66
FUNcid . Dominio SH3 y repetido de tetratricopeptido 2 SH3TC2
uncién poco descrita
Miembro de la familia GPR relacionado con
MAS X1 MRGPRX1
ARN intergénico largo no codificante para
proteina 1951 FLJ16171
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Tabla 4. Genes con CpGs diferencialmente metilados previamente asociados con diabetes tipo
2.

Funcién relacionada Nombre del gen Simbolo del gen
Ataxia telangiectasia mutada ATM
. . . . ATPasa de fusidon de vesiculas, factor sensible
Resistencia a la insulina . .
a N-etilmaleimida NSF
No-ATPasa 10, subunidad de proteosoma 26S PSMD10
Receptor de proteina tirosina fosfatasa tipo
Secrecién de insulina N2 PTPRN2
Caja pareada 8 PAX8
Adipogénesis Transportadora de soluto de la familia 25
miembro 24 SLC25A24
Miembro 8 de la superfamilia de receptores
Inflamacién TNF TNFRSF8
Ligando de guia de hendidura 3 SLIT3
Procesos mitocondriales Lisocardiolipina aciltransferasa 1 LCLAT1
Fibronectina tipo Ill y dominio que contiene 1
Mecanismo SPRY FSD1L
desconocido Deficiente de arresto mitético 1 como 1 MADI1L
MicroRNA 572 MIR572

Posteriormente, un andlisis de agrupamiento jerarquico no supervisado y el escalamiento
multidimensional (MDS por sus siglas en inglés Multidimensional Scalling) de estos CpGs
diferencialmente metilados separaron a los pacientes con obesidad y diabetes tipo 2 de los
pacientes con obesidad y sin diabetes tipo 2 (Fig. 12A y 12B). La distribucién gendmica de estos
CpGs diferencialmente metilados se caracterizd por ser mayormente intragénica (71%),
presentandose principalmente en cuerpo (39.6%) seguido por regiones asociadas al promotor
(31.4%) (TSS1500, TSS200, 5'UTR, 1st Exon) (Fig. 12C). En cuanto a la distribucion de la densidad

de CpGs, la mayoria de estos CpGs diferencialmente metilados se encontraron en regiones de

55



baja densidad, tales como shelfs (7.1%), shores (17.6%) y open sea (58.5%), comparado a las islas

CpGs (16.8%) (Fig. 12D).
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Figura 12. Agrupamiento de los pacientes con obesidad y diabetes tipo 2 y pacientes con
obesidad y sin diabetes tipo 2 segun los perfiles de metilaciéon de los CpGs diferencialmente
metilados. A) Mapa de calor de los CpGs diferencialmente metilados mostrando los niveles de
metilaciéon para cada CpG (fila) por paciente (columna), después de aplicar un analisis de
agrupamiento jerarquico no supervisado. B) Escalamiento multidimensional de las muestras,
basado en los valores de metilacion de los 11,120 CpGs diferencialmente metilados. C)

Distribucion de los CpGs diferencialmente metilados en las diferentes regiones gendmicas. D)
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Distribucion de los CpGs diferencialmente metilados segun el contexto en su distancia a una isla
CpG. OND: Pacientes con obesidad y sin diabetes tipo 2; OD: Pacientes con obesidad y diabetes
tipo 2; TSS1500: 1,500-200 pb rio arriba del sitio de inicio de transcripcién; TSS200: 200 pb rio
arriba del sitio de inicio de transcripcién; Body: cuerpo del gen; Exon-bound: uniones exdn-exén;

IGR: regidn intergénica; CGl: isla CpG.

El analisis de la distribucidon de la metilacidn por regiones de los CpGs diferencialmente metilados
mostré un comportamiento similar al presentado en la metilacién global, con excepcién de las
regiones del promotor, donde disminuyé la densidad de CpGs hipometilados (Fig. 13A).
Igualmente, cuando se considerd la densidad de sitios CpG, se observo la misma tendencia a la
observada globalmente y sin presentar diferencias entre pacientes con obesidad y diabetes tipo

2 y pacientes con obesidad y sin diabetes tipo 2 (Fig.13B).
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Figura 13. Distribucion de la metilacidon de los CpGs diferencialmente metilados por regiones
gendmicas. A) Graficos de densidad de la metilacion de los CpGs diferencialmente metilados
localizados en promotores, cuerpo del gen y regiones intergénicas. B) Diagrama de cajas y bigotes
de la metilacién de los CpGs diferencialmente metilados localizados en promotores, cuerpo del
geny regiones intergénicas estratificados por el contexto de su distancia a una isla CpG. TSS1500:

1,500-200 pb rio arriba del sitio de inicio de transcripcion; TSS200: 200 pb rio arriba del sitio de
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inicio de transcripcion; Body: cuerpo del gen; Exon-bound: uniones exdén-exén; IGR: region

intergénica; CGl: isla CpG.

12. 4. Identificacion de regiones diferencialmente metiladas entre pacientes con

obesidad y diabetes tipo 2 y pacientes con obesidad y sin diabetes tipo 2

La busqueda de regiones diferencialmente metiladas entre pacientes con obesidad y diabetes
tipo 2 y pacientes con obesidad y sin diabetes revelé 96 regiones diferencialmente metiladas
principalmente hipermetiladas (74%) en los pacientes con obesidad y diabetes tipo 2, la mayoria
de estas localizadas en regiones con alta densidad de sitios CpGs (Tabla Anexa 2). Ademas, 92 de
estas se encontraron asociadas a un gen, con 80 de ellas aledafias a sitios de inicio de
transcripcién y algunas extendiéndose hasta el cuerpo del gen. Las 12 restantes, se localizaron
Unicamente en el cuerpo del gen. Adicionalmente, se encontré que 50 de los genes que
presentaron CpGs diferencialmente metilados también presentaron regiones diferencialmente
metiladas, las mas significativas encontrandose en el gen de la Proteina asociada a cancer de
vejiga (BLCAP), Transportadora de soluto de la familia 25 miembro 24 (SLC25A24), Peptidasa M20
(PM20D1), Caja pareada 8 (PAX8) y Lisocardiolipina aciltransferasa 1 (LCLAT1). Un ejemplo de

estas regiones diferencialmente metiladas se muestra en la Figura 14.
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Figura 14. Regidn diferencialmente metilada entre pacientes con obesidad y diabetes tipo 2 y
pacientes con obesidad y sin diabetes tipo 2. Imagen del gen PM20D1 obtenida del NCBI (panel
superior) graficos del promedio de los niveles de metilacion del ADN en PM20D1 y un
acercamiento al la regiones diferencialmente metiladas (panel intermedio) con anotaciones
adicionales de la regién gendmica y por el contexto de su distancia a unaisla CpG. OND: Pacientes
con obesidad y sin diabetes tipo 2; OD: Pacientes con obesidad y diabetes tipo 2; TSS1500: 1,500-
200 pb rio arriba del sitio de inicio de transcripcion; TSS200: 200 pb rio arriba del sitio de inicio

de transcripcion; Body: cuerpo del gen; CGl: isla CpG.
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12. 5. Analisis de enriquecimiento funcional

Para tener un mayor entendimiento de las alteraciones en la metilacidn identificadas y de su
relacidon con el desarrollo de diabetes tipo 2, se realizdé un andlisis de enriquecimiento con los
genes que contienen CpGs diferencialmente metilados y regiones diferencialmente metiladas.
Los genes que presentaron CpGs diferencialmente metilados en los pacientes con obesidad y
diabetes tipo 2 identificaron vias relacionadas al metabolismo de &acidos grasos, sintesis y
secrecion de aldosterona, sefalizacion de oxitocina, sinapsis GABAergica, sinapsis

dopaminérgica, entre otras (Fig. 15 y Tabla Anexa 3).

Metabolismo de acidos grasos
Secrecidn y sintesis de aldosterona
Via de sefializacién de oxitocina
Sinapsis GABAergica

Sinapsis dopaminérgica
Melanogénesis

Glioma

Cancer gastrico

Endocitosis

1 I 1 | 1 1 1
0.0 0.2 0.4 0.6 0.I8 1.0 1I.2 14 1.6 1.'8 2.0

Proporcién de enriquecimiento

Figura 15. Andlisis de enriquecimiento funcional de los CpGs diferencialmente metilados.
Enriquecimiento de vias de la Enciclopedia de Genes y Genomas de Kioto asociados con los genes

que contienen CpGs diferencialmente metilados.
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El andlisis de enriquecimiento con los genes correspondientes a las regiones diferencialmente
metiladas mostrd vias relevantes para diabetes tipo 2 tales como glicolisis, gluconeogénesis,

peroxisoma, ritmos circadianos, entre otras (Fig. 16), significativas a una p nominal <0.05.

Biosintesis de ubiquinona y otros terpeno- coQ3 |
quinonas
Metabolismo de triptéfano CAT, EHHADH |
Digestidn y absorcion de vitaminas FOLH1 |
Esclerosis lateral amiotréfica CAT, SLC1A2 |
)
Glicolisis/gluconeogénesis GALM, GAPDHS |
Peroxisoma CAT, EHHADH |
Ritmos circadianos MTNR1B, NOS1AP
Interaccion neuroactiva ligando-receptor CHRNE, GALR1, GRIK2,
LTB4R2, MTNR1B
Sinapsis glutamatérgica GRIK2, SLC1A2
Metabolismo del carbén CAT, EHHADH D p <0.05

Proporcion de enriquecimiento

Figura 16. Analisis de enriquecimiento funcional de los regiones diferencialmente metiladas.
Enriquecimiento de vias de la Enciclopedia de Genes y Genomas de Kioto asociados con los genes

gue contienen regiones diferencialmente metiladas.

12. 6. Analisis de expresion diferencial entre pacientes con obesidad y diabetes tipo 2

y pacientes con obesidad y sin diabetes tipo 2

La busqueda de genes diferencialmente expresados entre pacientes con obesidad y diabetes tipo
2 y pacientes con obesidad y sin diabetes tipo 2 reveld 252 genes diferencialmente expresados,

de los cuales el 55.6% estaba sobreexpresado y 44.4% subexpresado en los pacientes con
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obesidad y diabetes tipo 2 (Fig. 17A y Tabla Anexa 4). El andlisis de agrupamiento jerarquico no
supervisado no logré discriminar los pacientes con obesidad y diabetes tipo 2 de los pacientes

con obesidad y sin diabetes (Fig. 17B).
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Figura 17. Expresion diferencial entre pacientes con obesidad y diabetes tipo 2 y pacientes con
obesidad y sin diabetes tipo 2. A) Grafica de volcan de la comparacion de la proporcién de
cambio (logFC) y la significancia expresada como el logaritmo de base 10 del vapor p. La linea
horizontal punteada sefala un valor de p = 0.05, las lineas verticales punteadas indican un logFC
> |0.5|, los puntos color verde claro sefialan los genes diferencialmente expresados
subexpresados y los verde oscuro sobreexpresados en los pacientes con obesidad y diabetes tipo
2.B) Mapa de calor de los genes diferencialmente expresados mostrando los niveles de expresién
para cada gen (fila) por paciente (columna), después de aplicar un analisis de agrupamiento
jerarquico no supervisado. OND: Pacientes con obesidad y sin diabetes tipo 2; OD: Pacientes con

obesidad y diabetes tipo 2.
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El analisis de enriquecimiento de los genes con expresion diferencial en los OD mostro a la via de
sefalizacion del receptor activado por el proliferador de peroxisomas (PPAR) como la mas
relevante, seguida por la de metabolismo de glicerolipidos, sefalizacién de la proteina quinasa

activada por AMP (AMPK) y la de metabolismo, y degradacion de acidos grasos (Fig. 18).

Biosintesis de ubiquinonas y otros terpenoides-quinoides
Via de sefializacion PPAR

Metabolismo de glioxilato y dicarboxilato

Metabolismo de glicerolipidos

Metabolismo de beta-alanina

Degradacion de acidos grasos

Via de sefializacién de AMPK

Biosintesis de hormonas esteroideas

[ For>0.05

Via de sefializacion de FoxO . FDR <0.05

1 1 1 1 1 1 1 | ;

T T 1
0.0 1 2 3 4 5 6 7 8 10 11 12

Proporcion de enriquecimiento
Figura 18. Andlisis de enriquecimiento funcional de los genes diferencialmente expresados.

Enriquecimiento de vias de Enciclopedia de Genes y Genomas de Kioto asociados con los genes

diferencialmente expresados.

12. 7. Alteraciones en la metilaciéon del ADN y expresion

Para identificar los genes con alteraciones epigenéticas y en sus niveles de expresion, se
contrastaron los genes diferencialmente expresados con los genes de los CpGs diferencialmente

metilados y regiones diferencialmente metiladas, encontrandose un traslape Unicamente con los
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genes que contienen sitios CpGs (CpGs diferencialmente metilados - genes diferencialmente
expresados). De los 252 genes diferencialmente expresados, 68 (CpGs diferencialmente
metilados = 88) presentaron metilacién alterada (Fig. 19A y Tabla Anexa 5). Ya que se sabe que
la metilacion del ADN juega diferentes papeles en la regulacién de la expresion dependiendo de
la localizacion gendmica de los CpGs, se analizaron los CpGs diferencialmente metilados - genes
diferencialmente expresados de acuerdo con la localizacién del sitio CpG diferencialmente
metilado, es decir, aquellos en regién promotora (n = 35) independientemente de aquellos
localizados en el cuerpo del gen (n = 53). Dentro de los genes con CpGs diferencialmente
metilados en promotor, 12 estuvieron hipometilados (8 sobreexpresados y 4 subexpresados) y
23 hipermetilados (12 sobrexpresados y 11 subexpresados). Ademas, en los genes con CpGs
diferencialmente metilados en cuerpo, 25 se encontraron hipometilados (8 sobrexpresadosy 17
subexpresados) y 28 hipermetilados (16 sobrexpresados y 12 subexpresados). El analisis de
enriguecimiento de los 68 genes con CpGs diferencialmente metilados - genes diferencialmente
expresados, reveld vias tales como sefializacion de receptor activado por el proliferador de
peroxisomas gama (PPARG) e Hippo, sintesis y degradacién de cuerpos cetdnicos, metabolismo
de butonato y acidos grasos, asi como degradacion de leucina, valina e isoleucina (p = 0.05) (Fig.

19B y Tabla Anexa 6).
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Gen?s con G_enes con CpGs Sintesis y degradacién de cuerpo ceténicos HMGCL
regiones diferencialmente _

diferencialmente metilados Metabolismo de butonato HADHA, HMGCL
metiladas Degradacién de Valina, leucina e isoleucina HADHA, HMGCL

v Metabolismo de écidos grasos HADHA, FADS2
Q Unién adherente | COH1, MET

Melanoma CDH1, MET

Via de sefializacion de PPAR | FADS2, LPL
Invasidn bacteriana de células epiteliales | €DH1, MET
i6 ipci a BCL6, FLI1, ID2, MET
Genes Desregulacién transcripcional en cancer

diferencialmente Via de sefializacién de Hippo CDH1, DLG2, ID2 e <0.05
expresados — T T
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Proporcién de enriquecimiento

Figura 19. Traslape entre la metilacion y expresion diferencial. A) Diagrama de Venn mostrando
el traslape entre los genes con CpGs diferencialmente metilados y/o regiones diferencialmente
metiladas y los genes diferencialmente expresados. B) Enriquecimiento de vias de Enciclopedia
de Genes y Genomas de Kioto asociados con los genes CpGs diferencialmente metilados - genes

diferencialmente expresados.

12. 8. Correlacidn entre la metilacion alterada y la expresidn

Para investigar la correlacion entre la expresion y la metilacién alterada, se contrastaron los
valores [3 de metilacion con los valores de expresion de los genes que con CpGs diferencialmente
metilados - genes diferencialmente expresados. Dentro de los 88 CpGs diferencialmente
metilados (68 genes), 26 localizadas en 24 genes, mostraron correlaciones significativas con su
expresion (Fig. 20A y Tabla Anexa 5). Las cinco correlaciones mas significativas se presentaron en
los genes de la ATPasa transportadora de fosfolipidos 11A (ATP11A), Lipoproteinlipasa (LPL),
Homeobox relacionado emparejado 1 (PRRX1), Miembro 9 de la subfamilia C del cassette de

union a ATP (ABCC9) y Dominio que contiene EH 2 (EHD2).
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12. 9. Correlacion entre la metilacion alterada y niveles de glucosa en ayunas y HbAlc

Para identificar las relaciones potenciales entre la metilacion alterada del ADN con los niveles de
HbAlcy glucosa en ayunas en suero, se analizd la correlacién de Pearson usando los valores 3 de
metilacion del grupo de genes que mostré CpGs diferencialmente metilados - genes
diferencialmente expresados. De los 88 CpGs diferencialmente metilados, encontramos 48 (35
genes) con correlaciones significativas con HbAlc, 11 de las cuales correlacionaron también con
los niveles séricos de glucosa en ayunas (Fig. 20A y Tabla Anexa 5). Notablemente, de los 24 genes
con correlacion significativa entre la metilacion y la expresiéon , la metilacion de 16 de estos,
también mostré correlacion significativa con niveles de glucosa en ayunas y HbAlc, siendo los
mas significativos la ATPasa transportadora de fosfolipidos 11A (ATP11A), Lipoproteinlipasa (LPL),
Dominio que contiene EH 2 (EHDZ2), Receptor tipo 1C de activina A (ACVRIC) y la Proteina
asociada a microtubulos (MAP4). La figura 20B muestra al gen de la ATPasa transportadora de
fosfolipidos 11A (ATP11A) el cual mostré una correlacidén significativa con 3 de sus CpGs

diferencialmente metilados (Fig. 20B).
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Figura 20. Correlacion entre la metilacion diferencial, expresion génica, niveles de glucosa en
ayunas y HbA1c . A) Grafico mostrando los CpGs diferencialmente metilados con correlacién de
Pearson (valor de p <0.05) entre los niveles de metilacién y expresion de los genes
correspondientes, glucosa en ayunas y niveles de HbAlc en suero. B) ATP11A: correlacién de
Pearson para dos de los CpGs diferencialmente metilados mas representativos con sus niveles de
expresion. El tamafio del circulo va en funcién del valor de los niveles de glucosa en ayunas o
HbA1l1c. OND: Pacientes con obesidad y sin diabetes tipo 2; OD: Pacientes con obesidad y diabetes

tipo 2.
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12. 10. Validacion de metilacion diferencial

Para validar nuestros resultados, se emplearon dos bases de datos publicas independientes, una
de mujeres chinas y otra de mujeres alemanas (11 con obesidad vy sin diabetes tipo 2 y 10 con
obesidad y diabetes tipo 2) (40,41). Cuando se contrastaron los valores de metilacién de los CpGs
diferencialmente metilados obtenidos con nuestra muestra con los de la cohorte combinada, se
identificaron 233 CpGs mostrando la misma direccién en la metilacién a una p nominal <0.05 (Fig.
21A y Tabla Anexa 7). El analisis de enriquecimiento de vias utilizando estos genes, fue capaz de
reproducir la sobrerrepresentacién de algunas de las vias encontradas en nuestro estudio, tales
como la sinapsis glutamatérgica, depresion a largo plazo y la via de sefializacién de Hippo (Fig.

21By Tabla Anexa 8).

A) B)
°
3 7 Sinapsis glutamatérgica
- Depresién al largo plazo ‘GRIA2, GRIA3, PLA2G4C
- 1 Adiccién a nicotina CREBS, GRIAZ, GRIA3 |
-E‘;l’ 2 Céncer de vejiga A2M, ITGB2, MBL2 |
5 Adiccién a anfetaminas CDH1, ITGB2, TEAD4, WNT7A |
:% S L ° Adiccién a cocaina GRIA2, GRIA3
2 o | Malaria CDH1, TYMP
Absorcion de minerales CREBS, GRIA2 |
2 B Cascada de coagulacién y del complemento ITGB2, THBS4 | [ FOR<0.05
o Via de sefializacién de Hippo SLC6A19, TRPV6 [ FDR>0.05
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Figura 21. Metilacidon diferencial entre pacientes con obesidad y diabetes tipo 2 y pacientes con
obesidad y sin diabetes tipo 2 de datos publicos independientes. A) Gréfica de volcan de la
comparacion de la proporcion de cambio (delta B) y la significancia expresada como el logaritmo
de base 10 del vapor p, los puntos color azul claro senalan los CpGs diferencialmente metilados.

B) Enriquecimiento de vias de la Enciclopedia de Genes y Genomas de Kioto asociados con los
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genes que contienen CpGs diferencialmente metilados validados. OND: Pacientes con obesidad
y sin diabetes tipo 2; OD: Pacientes con obesidad y diabetes tipo 2; DMCs: sitios CpG

diferencialmente metilados.

Posteriormente, para ganar poder estadistico en nuestros hallazgos, se realizd un andlisis
extendido de metilacién combinando los 2 conjuntos de datos publicos con aquellos obtenidos
en esta tesis, encontrandose 9648 CpGs diferencialmente metilados en 5135 genes (Fig. 22A y
Tabla Anexa 9), de los cuales, 2092 genes y 945 CpGs diferencialmente metilados fueron
identificados en nuestra cohorte de manera independiente. Todos los CpGs diferencialmente
metilados compartidos presentaron consistencia en la direccionalidad en ambos andlisis, excepto
por el cg25140607 localizado en el gen del Factor de transcripcion AP-2 alfa (TFAP2A).
Interesantemente, el analisis de agrupamiento jerarquico no supervisado fue capaz de
discriminar a los pacientes con obesidad y diabetes tipo 2 de los pacientes con obesidad y sin
diabetes tipo 2, independientemente de su origen étnico (Fig. 22B). Ademas, se observd que las
regiones que destacaron por su densidad de alteraciones en la metilaciéon como las del

cromosoma 4 y 6, entre otras, se compartieron, aunque en menor grado (Fig. 22C).
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Figura 22. Metilacion diferencial entre pacientes con obesidad y diabetes tipo 2 y pacientes con
obesidad y sin diabetes tipo 2 de cohorte multiétnica. A) Grafica de volcan de la comparacion
de la proporcidon de cambio (delta B) y la significancia expresada como el logaritmo de base 10
del vapor p, los puntos color anaranjado sefialan los CpGs diferencialmente metilados. B) Mapa
de calor de los CpGs diferencialmente metilados mostrando los niveles de metilacién para cada
CpG (fila) por paciente (columna), después de aplicar un andlisis de agrupamiento jerarquico no
supervisado. C) Grafico de densidad de CpGs segin su cromosoma. El eje horizontal muestra el
largo del cromosoma (Mb); los diferentes colores dependen de las densidades de los CpGs en
una ventana de 1-Mb. OND: Pacientes con obesidad y sin diabetes tipo 2; OD: Pacientes con

obesidad y diabetes tipo 2.

71



Al igual que lo observado en nuestra cohorte, en el andlisis multiétnico extendido, el gen
Lisocardiolipina aciltransferasa 1 (LCLAT1) mostré multiples CpGs diferencialmente metilados y
presentd los valores de delta B mas altos (>25%) (Fig. 23), igual que el pseudogén vy el gen

Glutation S-transferasa theta 2 (GSTTP2/GSTT1).

El andlisis de enriquecimiento también reveld 26 vias previamente identificadas en la muestra
mexicana, incluyendo sefializacién de oxitocina, sinapsis GABAergica, sinapsis glutamatérgica,
sefalizacion MAPK, ritmos circadianos, sintesis y secrecidon de aldosterona, entre otras (Tabla
Anexa 10). Aun mas, 32 regiones diferencialmente metiladas fueron localizadas en los mismos
genes a las regiones diferencialmente metiladas identificadas con nuestra cohorte, los cuales se

muestran en la Tabla Anexa 11.
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Figura 23. Regidn diferencialmente metilada entre pacientes con obesidad y diabetes tipo 2 y
pacientes con obesidad y sin diabetes tipo 2 en estudio multiétnico. Regién diferencialmente

metiladas localizada en el gen de Lisocardiolipina aciltransferasa LCLAT1 graficando los valores
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de metilacién de las cohortes publicas y los del presente estudio, con anotaciones adicionales de
la region gendmica y por el contexto de su distancia a una isla CpG. OND: Pacientes con obesidad
y sin diabetes tipo 2; OD: Pacientes con obesidad y diabetes tipo 2; TSS1500: 1,500-200 pb rio
arriba del sitio de inicio de transcripcién; TSS200: 200 pb rio arriba del sitio de inicio de

transcripcién; CGl: isla CpG.

13. DISCUSION

Tanto en México como el mundo la obesidad es reconocida como un grave problema de salud
publica y una epidemia del siglo XXI. Multiples estudios han mostrado como los rasgos asociados
a obesidad, tales como el IMC y la circunferencia de cintura, se asocian a un incremento en el
riesgo a desarrollar diabetes tipo 2. De acuerdo con esto, el aumento acelerado en la prevalencia
de la obesidad ha contribuido a un incremento en la prevalencia de la diabetes tipo 2 y otras
comorbilidades metabdlicas (66). Sin embargo, a pesar de que estas dos patologias presentan
una alta interrelacion desde un punto de vista tanto epidemiolégico como fisiopatoldgico,
entender la progresion de la obesidad a diabetes ha resultado sumamente complejo, ya que no
todos los individuos con obesidad desarrollan diabetes tipo 2 (4,22). Mas aun, estudios amplios
de genoma muestran que estas condiciones comparten pocos alelos de riesgo, por lo que estos
explican sdlo una pequefia parte de la variabilidad interindividual en la susceptibilidad de los
pacientes con obesidad para desarrollar diabetes tipo 2 (24). Por otro lado, la evidencia sugiere
gue la presente epidemia de obesidad y diabetes tipo 2 también se asocia de manera relevante

a otros factores tales como el medio ambiente y el estilo de vida, los cuales inducen cambios
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epigenéticos (26,33). De hecho, diversos estudios han identificado una desregulacion en los
perfiles de metilacién del ADN en pacientes con diabetes tipo 2, lo cual apoya el rol de las
alteraciones epigenéticas en el incremento de la incidencia de diabetes tipo 2(36). El tejido
adiposo visceral , uno de los mayores contribuyentes a los efectos deletéreos de la obesidad, se
ha mostrado como uno de los tejidos que sufre mayores desregulaciones epigenéticas, las cuales
pudieran contribuir en la disfuncion del adipocito a través de la desregulacién de la expresion
génica, y mediar asi el desarrollo de la resistencia a la insulina y a la diabetes tipo 2 (39). Se sabe,
gue para entender la funcién de la metilacion del ADN es necesario considerar el contexto o la
region genomica donde esta ocurre (67). Mientras que la metilacién en la regidon promotora
regula la transcripcidn, la metilacion en el cuerpo del gen se ha relacionado con la elongacién de
transcritos y el splicing (31). Normalmente, las regiones cercanas al promotor se caracterizan por
estar hipometiladas, aunque en algunos padecimientos tales como el cdncer, enfermedades
neuroldgicos, autoinmunes y metabdlicas, estos patrones se han visto perturbados de manera
significativa (30). Sin embargo, a pesar de los importantes avances en el conocimiento de la
relacion epigenética con la obesidad y la diabetes tipo 2, aun se necesitan mas estudios para
entender las consecuencias funcionales de las alteraciones en la metilacion del tejido adiposo.
Sin duda, esto tendra un impacto en el descubrimiento de blancos terapéuticos y de nuevos
biomarcadores que permitan identificar aquellos individuos con obesidad que presentan un
mayor riesgo a progresar a diabetes tipo 2.

En el presente estudio, nos propusimos identificar las alteraciones epigenéticas que tienen
impacto en la desregulacién de la funcién de vias de sefializacidén en el tejido adiposo visceral de

pacientes con obesidad y diabetes. Para esto, se compararon los perfiles de metilacion del ADN
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y los perfiles de expresidn génica entre pacientes con obesidad, con y sin diabetes tipo 2. Ademas,
se documentd la correlacion de la alteracidon de la metilacion con pardametros relacionados a
diabetes tipo 2 . Como era de esperarse, la metilacién global se encontrd dentro de los patrones
normales en los pacientes con diabetes tipo 2, es decir, con los valores de metilacién de todos
los sitios analizados no se observd una agrupacion por estatus de diabetes tipo 2 mediante un
analisis de escalamiento multidimensional, en contraste a lo que cominmente se observa en los
estudios cancer y autismo (68,69). El andlisis por regién gendmica mostro predominantemente
una hipometilacion en los sitios CpGs del promotor, mientras que las regiones localizadas en el
cuerpo del gen se encontraron mayormente hipermetiladas, con excepcion de la region Body, la
cual también mostrd sitios hipometilados. Se ha descrito que la region cercana al TSS presenta
una mayor densidad de sitios CpG, la cual tiene una correlacidén negativa con los niveles de
metilacion, es decir, las regiones ricas en CpGs, las islas CpGs se caracterizan por estar
hipometiladas y por presentar niveles de metilacién mas estable. Por otro lado, la metilacién en
regiones no- isla CpG se caracteriza por ser mas dindmica (70). Nuestros resultados estan en linea
con esta observacion, ya que las islas CpGs se encontraron mayormente hipometiladas,
independientemente de la region gendmica. Ademas, se observd que los valores y la dispersion
en la metilacién aumentaron conforme la densidad de CpGs disminuia. No obstante, estas
observaciones fueron menos claras en el cuerpo del gen. De hecho, se ha sugerido que la
metilacion de las islas CpGs en el cuerpo del gen es tejido especifica y que la variabilidad en su
metilaciéon pudiera deberse a la presencia de promotores alternos, lo cual ha dificultado su

entendimiento (28).
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Por otra parte, nuestros resultados estuvieron de acuerdo con lo descrito previamente en el
contexto de la obesidad y la diabetes tipo 2, donde se han reportado alteraciones en sitios CpG
especificos en multiples tejidos blancos de la insulina. Es decir, cuando se compararon los perfiles
de metilacion entre los pacientes con obesidad y diabetes tipo 2 y pacientes con obesidad y sin
diabetes tipo 2, se identificaron 11,120 CpGs diferencialmente metilados y 96 regiones
diferencialmente metiladas, un mayor numero de alteraciones a las encontradas en estudios
previos, posiblemente debido a que el arreglo utilizado para analizar la metilacion en el presente
estudio interroga un mayor numero de sitios CpG, la diferencia en el tamafio de muestra
analizada o a la metodologia seguida para realizar los analisis (33, 36, 39, 40, 41). La mayoria de
estas alteraciones que identificamos se presentaron en regiones de baja densidad de sitios CpGs,
donde se habia observado una mayor variabilidad en la metilacién en el andlisis global (71,72).
Posteriormente, la comparacién de la distribucién de la metilacidon por regiones gendmicas entre
los CpGs diferencialmente metilados y la global, no mostré diferencias significativas. Sin
embargo, interesantemente, en la region promotora se observdé una menor presencia de CpGs
diferencialmente metilados hipometilados, sugiriendo que esta regidn muestra una mayor
estabilidad ante las alteraciones epigenéticas.

Notablemente, nuestros hallazgos refuerzan la participacion de las alteraciones epigenéticas en
la etiopatogénesis de la diabetes tipo 2 en la obesidad ya que algunos de los genes con CpGs
diferencialmente metilados y con las mas grandes diferencias en la metilacién (delta ) ya se han
asociado previamente con diabetes tipo 2 (Tabla 4). Estos genes se han involucrado con la
resistencia y secrecion de insulina (ATM, PTPRN2, PSMD10vy NSF)(57,58,62,64), adipogénesis

(SLC25A24 y PAX8)(73,74), inflamacion (TNFRSF8vy SLIT3) (56,59), y procesos mitocondriales
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(PM20D1 vy LCLAT1)(65,75). Notablemente el analisis de enriquecimiento de estos genes con
CpGs diferencialmente metilados también identifico vias previamente asociadas al desarrollo de
diabetes tipo 2, tales como las de la senalizacidon Hippo, oxitocina, Wnt, ritmos circadianos

(19,76-78), entre otras .

Asi también, en este estudio también se identificaron genes nuevos, es decir genes que aun no
habian sido asociados directamente con diabetes tipo 2 (Tabla 3). La revisién de la literatura nos
permitid identificar que algunos de estos genes estan involucrados en procesos relacionados con
el desarrollo de diabetes tipo 2 como el control de la estructura y funcion de la mitocondria
(ATAD1)(79), el metabolismo de lipidos (TEX2 y TECRL)(80,81), la inflamaciéon (TRANK1)(82), el
ensamblaje de granulos de estrés (PRRC2C)(83), asi como el desarrollo de células neuronales
(8§/IM1)(84). Otro subconjunto de estos genes nuevos se han asociado con la interferencia del
sistema inmune innato (SHD2D3C)(85) y procesos proliferativos como apoptosis (BLCAP)(86),
regulacién del entrecruzamiento en meiosis (RNF212)(87) y supresion de tumores (ZDHHC14,
MIR138-2 y PHTF1)(88—90). Finalmente, de otros de los genes identificados no se ha descrito su
funcion y se conoce poco su relacion con enfermedades (ANKEF1, ORI10A5,
Cllorf66, SH3TC2, MRGPRX1y FLJ16171). Dentro de las vias enriquecidas con estos genes se
identificaron otras no relacionadas con diabetes o con la disfuncién del tejido adiposo visceral

tales como la sinapsis glutamatérgica y colinérgica (91,92), entre otras.

De manera notable, las alteraciones en la metilacion fueron encontradas a lo largo del genoma,

destacando en densidad, regiones en los cromosomas 6, 4 y 11. Interesantemente, las
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alteraciones en el cromosoma 6 se localizaron en el locus del complejo mayor de
histocompatibilidad, la region mas importante en inflamacién e inmunidad innata (93). Dentro
de esta regién se encontraron involucrados multiples genes del antigeno leucocitario humano
(HLA). En apoyo a esta observacién, estos resultados fueron reproducibles en el analisis
multiétnico extendido. Mas aun, en un estudio realizado por nuestro grupo, se observaron
hallazgos similares durante la adipogénesis in vitro de células mesenquimales aisladas de las
mismas biopsias analizadas en este estudio, lo que sugiere que estas observaciones se derivan
de adipocitos y no de células inflamatorias infiltradas (94). Mdas aun, se ha reportado que una
dieta alta en grasas conlleva a un aumento en la expresion de los genes de la region del MHC en
adipocitos y macrofagos del tejido adiposo de ratones. Ademas, se observd que este cambio fue
consecuente a un incremento en la secrecién de leptina debido a la dieta y previo a la invasién
de leucocitos al tejido adiposo, e inclusive antes que iniciara la inflamacion a nivel celular (95).
En linea con estos hallazgos, recientemente una revision sistematica que recopilé las marcas
epigenéticas en tejido adiposo visceral de individuos con obesidad, con vy sin resistencia a la
insulina y/o disglucemia, reportd que las mas grandes alteraciones ocurrieron en genes de la
region del HLA (36). Pese a que esta region se ha relacionado mas con diabetes tipo 1, estos
hallazgos incrementan la evidencia de que esta region podria estar involucrada en el desarrollo
de diabetes tipo 2 en individuos con obesidad debido a un desarreglo epigenético. Similar a como
se ha descrito en estudios anteriores, el acoplamiento de la metilacidon con la expresién alterada
no se observo, quiza debido a la gran complejidad en su sistema regulatorio y a la alta frecuencia

de variantes genéticas en esta region.
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Por otro lado, en la region localizada en el cromosoma 4 destacaron los genes PDE6B, PCGF3 y
CTBP1, al presentar multiples CpGs diferencialmente metilados (23) (Tabla 2). PDE6B, asociado
con retinitis (96) y PCGF3 componente del complejo Polycomb (97), no han sido relacionados a
diabetes tipo 2 ni se les ha descrito una funcion en tejido adiposo visceral , sin embargo, CTBP1
es un correpresor de supresores de tumores y en interacciéon con PPARy, participa en el
pardeamiento del tejido adiposo, mecanismo por el cual podria relacionarse con diabetes tipo 2
(98). Finalmente, en la regiéon del cromosoma 11, destacaron, con 6 CpGs diferencialmente
metilados, los genes PKP3 y KCNQ1 (Tabla 2). Mientras que KCNQ1 ha mostrado alteraciones en
su metilacién en pacientes con obesidad, ademas de ser un gen de susceptibilidad para diabetes
tipo 2 (33), PKP3 que participa en adhesidn celular, se ha asociado con cardiomiopatias mas no

con diabetes tipo 2 (99).

Otra region que destaco por un gran numero de alteraciones en la metilacion se localizé en el
gen Lisocardiolipina aciltransferasa 1 (LCLAT1), el cual mostré una de las regiones
diferencialmente metiladas mas significativas, asi como multiples CpGs diferencialmente
metilados que presentaron las diferencias mas significativas entre pacientes con obesidad y
diabetes tipo 2 y pacientes con obesidad y sin diabetes tipo 2 (delta ). Importantemente, esta
region también mostré hipometilacién en los pacientes con obesidad y diabetes tipo 2 tanto en
el analisis de validacidon como en el analisis multiétnico extendido. Mas aun, el estudio publicado
por Jin-N y colaboradores (40), documentd la misma region diferencialmente metilada en
pacientes con diabetes tipo 2. Podria suponerse que el efecto esperado tras la hipometilacion

observada en su regién promotora seria la sobreexpresién del gen, la cual contribuiria al
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desarrollo de diabetes tipo 2. En apoyo a esto, se ha observado que la sobreexpresién de este
gen por estrés oxidativo y por obesidad, inducida por dieta en ratones, reduce la fosforilacion de
Akt, conllevando a una resistencia a la insulina y a una hiperglicemia (65). Cabe mencionar que
ni en nuestro estudio ni en los que refieren alteraciones en la metilacién de este gen en tejido
adiposo visceral, encuentran diferencias en sus valores de expresion en pacientes con obesidad
y diabetes tipo 2. Notablemente, en un estudio previo en nuestro laboratorio (94), fuimos
capaces de demostrar una alteraciéon de la metilacion en todas las etapas de la adipogénesis en
pacientes diabéticos, pero interesantemente la correlacion entre hipometilacion vy
sobreexpresidon de el gen Lisocardiolipina aciltransferasa 1 (LCLAT1), sélo se observd en células
mesenquimales, lo que sugiere que, para algunos genes, el efecto de la metilacion sobre la
expresion pudiera presentarse en etapas especificas de la diferenciacion.

Igualmente, ninguna de las regiones diferencialmente metiladas mencionadas ni otras
encontradas como las mas significativas como la proteina asociada al cdncer de mama (BLCAP),
proteina transportadora de s80oluto de la familia 25 miembro 24 ( SLC25A24) o la peptidasa M20
(PM20D1), asi como ninguno de los CpGs diferencialmente metilados con mayores diferencias en
la metilaciéon previamente descritos como el repeticion de tetratricopéptido y de anikrina 1
(TRANK1), Fibronectina tipo lll y Dominio que contiene como SPRY 1 (FSD1L), Expresado en
testiculo 2 ( TEX2), entre otros, reflejaron alteraciones significativas en la expresion. De hecho,
multiples estudios han mostrado que solo un pequefio porcentaje de la regulacién transcripcional
depende de cambios en la metilaciéon (100,101). Nuestros hallazgos apoyan a esta nocién ya que

solo un pequeno conjunto de genes con CpGs diferencialmente metilados también muestran
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genes diferencialmente expresados, aunque no podemos descartar un fendmeno similar al

observado para LCLAT1.

Igualmente, de los genes diferencialmente expresados con mas grandes diferencias (SCD,
PPP2R1B, CCND1, CA3, MPEG1 y S100A8) no revelaron alteraciones significativas en la
metilacién, concordando con lo publicado en la literatura (Tabla 5). Sin embargo, no se descarta
la relevancia de estos genes en el desarrollo de diabetes tipo 2 ya que CA3, MPEG1 y S100A8 se
han mostrado alterados en adipogénesis y obesidad, y contribuyen a un ambiente
proinflamatorio (102-104) . Mientras que las funciones de los genes PPP2R1B y CCND1 no son
del todo conocidas en este contexto, se ha descrito que el gen SCD participa en multiples
procesos metabdlicos incluyendo lipogénesis, oxidacion de acidos grasos, sefializacién mediada
por insulina, termogénesis e inflamacién (105). Nuestros resultados postulan a estos genes como
importantes candidatos para la fisiopatogenia de diabetes tipo 2 y muestran la necesidad de

realizar futuros estudios para conocer su funcion en tejido adiposo.

Tabla 5. Genes con mayores cambios en la expresidn sin alteraciones en la metilacion del
ADN.

Nombre del gen Simbolo del gen

Estearoil-CoA Desaturasa SCD
Proteina fosfatasa 2 andamio subunidad Abeta PPP2R1B
Ciclina D1 CCND1
Anhidrasa carbdnica 3 CA3
Expresada en macrofagos 1 MPEG1
Proteina fijadora de calcio S100-A8 S100A8
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Por otro lado, el andlisis de enriquecimiento del subconjunto de genes que presentaron tanto
alteracién en la metilacion como en la expresion (CpGs diferencialmente metilados - genes
diferencialmente expresados) mostré que estos participan en procesos potenciadores de
diabetes tipo 2, tales como senalizacion de PPARG, asi como en multiples vias metabdlicas que
promueven la diferenciacién de adipocitos y median la sensibilidad a insulina. Mas aun, algunos
de estos presentaron correlaciones significativas entre sus valores de metilacion y de expresion,
siendo los genes ATPasa transportadora de fosfolipidos 11A (ATP11A), la Lipoproteinlipasa (LPL)
y el gen Dominio EH que contiene 2 (EHD2) los que cursaron con las mayores alteraciones en
metilacion y expresion mas significativas. Ademas, la metilacién de estos genes también
correlaciond significativamente con parametros relacionados a diabetes tipo 2. El gen ATPasa
transportadora de fosfolipidos 11A (ATP11A) pertenece a la familia de las 14 P4 APTasas, las
cuales translocan fosfolipidos a través de las membranas celulares (106). La alteracién de la
metilacion de este gen se ha asociado con cancer colorectal y la enfermedad de Crohn (107,108).
Aunque su participacion en obesidad y diabetes tipo 2 no se ha descrito aun, existe evidencia de
gue otros miembros de esta familia de genes tales como las ATPasas transportadoras de
fosfolipidos 10C y 10A (ATP10C y ATP10A), afectan la movilizacion de vesiculas de GLUT4
estimulada por insulina o la regulacidon de su sefializacién (109). Aqui, la hipermetilacion de
ATP11A correlacioné significativamente con un decremento en sus niveles de expresiéon y con un
incremento en los niveles de glucosa circulante y de HbAlc, lo cual sugiere que similar a ATP10,

un decremento en su expresién se asocia con una disparidad en el metabolismo de glucosa.
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En cuanto al gen Lipoproteinlipasa (LPL) que codifica para una lipoproteina lipasa, una enzima
clave en la hidrolisis de triglicéridos dependiente de insulina, un estudio previo encontré un CpG
diferencialmente metilado en la regién promotora en tejido adiposo visceral de individuos con
sindrome metabdlico y este correlaciond positivamente con un decremento del perfil metabdlico
(110). Otro estudio documentd las asociaciones mas significativas entre la metilacion de la
Lipoproteinlipasa en linfocitos y medidas de sensibilidad a la insulina (111). Aqui, la metilacion
de su promotor correlaciond significativamente con un incremento en HbAlc. Dicho esto, el
presente estudio aporta con mas evidencia de que la hipermetilacion del gen de la
Lipoproteinlipasa puede predisponer a enfermedades metabdlicas como la diabetes tipo 2.
Similarmente, el gen Dominio EH que contiene 2 (EHDZ2), es un gen asociado a obesidad e
implicado en la endocitosis de GLUT4 y en el mantenimiento del metabolismo intracelular de
lipidos en adipocitos (90,112). Su metilacion se ha encontrado alterada en adipocitos de ratones
con obesidad. En el presente estudio, un CpG diferencialmente metilado localizado en el cuerpo
de el gen Dominio EH que contiene 2 (EHD2) tuvo una correlacidon con su sobreexpresién, e

interesantemente, con niveles de glucosa en sangre y de HbAlc.
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14. CONCLUSIONES

El trabajo realizado en esta tesis ha incrementado el repertorio de genes candidatos involucrados
en los mecanismos que subyacen la fisiopatologia de diabetes tipo 2 en pacientes con obesidad
(Figura 24). Es decir, gracias al analisis del metiloma y a su correlacién con el transcriptoma del
tejido adiposo y parametros relacionados a diabetes tipo 2, se documentan aberraciones en la
metilacion de genes previamente asociados al desarrollo de diabetes tipo 2 y permitié la
identificacion de nuevos candidatos.

Aunque no en todos los casos se observd la correlacion esperada entre la metilacion y la
expresion, nuestros resultados sugieren que la alteracion la metilacién es relevante para el
desarrollo de diabetes tipo 2. De igual manera, segun el analisis de agrupamiento, el cudl fue
capaz de discriminar a los pacientes con obesidad y diabetes tipo 2 pacientes con obesidad y sin
diabetes tipo 2 usando los perfiles de metilacién, mas no los de expresidn, apoyan la idea de que
la metilacién del ADN podria ser mejor biomarcador que la expresién.

Por otra parte, nuestros hallazgos apoyan la nocion de que existen alteraciones en la metilacion
del tejido adiposo visceral de pacientes con diabetes tipo 2 que son tanto comunes como
particulares de las diferentes etnicidades, probablemente debido a la variacién genética o a las
diferencias medioambientales entre las poblaciones, las cuales contribuyen significativamente a
moldear la susceptibilidad epigendmica a enfermedades. Esto se conlcuyé con base a las
observaciones en el andlisis extendido del presente trabajo, en el sentido de que algunas de las
marcas observadas como las de la region del complejo mayor de histocompatibilidad y LCLAT1,
fueron compartidos entre individuos de diferentes origenes étnicos, mientras que algunas otras

en genes como la ATPasa transportadora de fosfolipidos 11A (ATP11A), la Lipoproteinlipasa (LPL),

84



la Proteina asociada al cancer de vejiga (BLCAP), etc., fueron encontrados sélo en nuestra
poblacién. Los hallazgos reportados aportan mayor evidencia de que los mecanismos
epigenéticos, tales como la metilacion del ADN, pueden contribuir con el desarrollo de diabetes
tipo 2 en individuos con obesidad lo cual puede aumentar potencialmente nuestro conocimiento

de la diabetes tipo 2.
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Figura 24. Resumen de los procesos y funciones en el adipocito con alteraciones en la
metilacidn o expresidn en pacientes con obesidad y diabetes tipo 2. Los rectangulos con la linea
lisa sefialan los genes con alteraciones en la metilacién y los que presentan linea punteada
sefalan los genes con alteraciones en la expresién. El rectangulo de color gris sefiala a una region
con alteracion en la metilacion. ATAD1: ATPasa de la familia AAA que contiene el dominio 1; ATM:

Ataxia telangiectasia mutada; CA3: Anhidrasa carbdnica 3; CTBP1: Proteina 1 de unién al extremo
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C-terminal; EHD2: Dominio que contiene EH 2; GLUT4: Transportador de solutos 4; IRS-1 e IRS-2:
Sustratos 1 y 2 de los receptores de insulina; LCLAT1: Lisocardiolipina aciltransferasa 1; LPL:
Lipoproteinlipasa; MHC: Complejo mayor de histocompatibilidad; MPEG1: Expresada en
macrofagos 1; NSF: ATPasa de fusidn de vesiculas, factor sensible a N-etilmaleimida; PAX8: Caja
pareada 8; PKP3: Placofilina 3; PM20D1: Peptidasa M20; PSMD10: No-ATPasa 10, subunidad de
proteosoma 26S; S100A8: Proteina fijadora de calcio S100-A8; SCD: Estearoil-CoA Desaturasa;
SLC25A24: Transportadora de soluto de la familia 25 miembro 24; SLIT3: Ligando de guia de

hendidura 3; TNFRSF: Miembro 8 de la superfamilia de receptores TNF.
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BACKGROUND: Obesity is accompanied by excess adipose fat storage, which may lead to adipose dysfunction, insulin resistance,
and type 2 diabetes (T2D). Currently, the tendency to develop T2D in obesity cannot be explained by genetic variation alone—
epigenetic mechanisms, such as DNA methylation, might be involved. Here, we aimed to identify changes in DNA methylation and
gene expression in visceral adipose tissue (VAT) that might underlie T2D susceptibility in patients with obesity.

METHODS: We investigated DNA methylation and gene expression in VAT biopsies from 19 women with obesity, without

(OND =9) or with T2D (OD = 10). Differences in genome-scale methylation (differentially methylated CpGs [DMCs], false discovery
rate < 0.05; and differentially methylated regions [DMRs], p value < 0.05) and gene expression (DEGs, p value <0.05) between groups
were assessed. We searched for overlap between altered methylation and expression and the impact of altered DNA methylation
on gene expression, using bootstrap Pearson correlation. The relationship of altered DNA methylation to T2D-related traits was also
tested.

RESULTS: We identified 11 120 DMCs and 96 DMRs distributed across all chromosomes, with the greatest density of epigenomic
alterations at the MHC locus. These alterations were found in newly and previously T2D-related genes. Several of these findings
were supported by validation and extended multi-ethnic analyses. Of 252 DEGs in the OD group, 68 genes contained DMCs

(n = 88), of which 24 demonstrated a significant relationship between gene expression and methylation (p values <0.05). Of these,

16, including ATP11A, LPL and EHD2 also showed a significant correlation with fasting glucose and HbA1c levels.
CONCLUSIONS: Our results revealed novel candidate genes related to T2D pathogenesis in obesity. These genes show
perturbations in DNA methylation and expression profiles in patients with obesity and diabetes. Methylation profiles were able to
discriminate OND from OD individuals; DNA methylation is thus a potential biomarker.

Nutrition and Diabetes (2022)12:50; https://doi.org/10.1038/s41387-022-00228-w

INTRODUCTION

Obesity is a complex multifactorial disease characterized by an
imbalance in energy intake and expenditure that results in
adipose tissue expansion [1]. This sustained imbalance compro-
mises the capacity of adipose tissue to store lipids, which leads to
ectopic fat accumulation followed by an array of metabolic
derangements such as insulin resistance and type 2 diabetes (T2D)
[2]. In fact, obesity is a major risk factor for T2D. Furthermore,
accumulations of visceral adipose tissue (VAT) contribute more to
T2D than accumulations of subcutaneous fat [3]. Although these
associations are widely recognized at the population level,
individuals differ in their susceptibility to the expected obesity
comorbidities. The mechanisms underlying these differences have
been difficult to explain on the basis of factors related to lifestyle,
environment, and genetic predisposition [4].

An additional mechanism underlying the link between obesity
and T2D might involve epigenetic factors, which have been linked
to interactions between genetic backgrounds and environmental
exposures [5]. Several studies have identified genes with
alterations in DNA methylation in patients with obesity. Some of
those genes were also associated with T2D or glucose home-
ostasis [6-8]. Thus, it has been suggested that alterations in DNA
methylation might drive T2D development. DNA methylation
alterations should correlate with changes in the expression of T2D
driver genes. However, the interplay between DNA methylation
and gene expression is complex, because different genomic
regions can exert a variety of influences on a given gene [9]. Some
studies have addressed this issue, but studies that have paired
DNA methylation and gene expression analyses in the context of
T2D are scarce [10-16]. In this study, we aimed to extend our
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understanding of the pathogenesis of T2D in obesity by
investigating DNA methylation differences between VAT samples
from obese individuals with and without T2D. Additionally, we
examined correlations between these differences in DNA methy-
lation and changes in gene expression profiles, as well as their
relationship to T2D-related traits.

SUBJECTS AND METHODS

Subjects and sample collection

Female adults with a body mass index =35 kg/m? were recruited prior to
bariatric surgery in the Comprehensive Surgery Clinics for Obesity and
Metabolic Diseases at Tldhuac General Hospital in Mexico City. To minimize
confounding factors, only females were included in the study. We excluded
subjects with other known endocrine diseases or dysregulated hyperten-
sion. A total of 19 participants with obesity were enrolled in this study,
including nine individuals without diabetes (OND group), who were
classified as controls, and 10 individuals with obesity and T2D (OD group).
All patients in the OD group fulfilled the American Diabetes Association
criteria for a T2D diagnosis. We collected data on clinical, biochemical, and
anthropometric characteristics at the time of surgery (Supplementary Table
S1). From the OD patients, nine were under T2D medication: four were
treated with both metformin and insulin, four received metformin
treatment only, and one was treated only with insulin. One of the OND
patients received metformin treatment. VAT biopsies were acquired during
bariatric surgery procedures, then immediately stored in RNAlater (Qiagen,
Hilden, Germany) at —70 °C until DNA and RNA extraction. The study was
conducted according to the guidelines of the Declaration of Helsinki and
approved by the Institutional Ethics and Research Committees of Instituto
Nacional de Medicina Genémica (C1_29/2011). A written informed consent
was obtained from all subjects before their participation.

DNA methylation analysis

DNA was extracted from 50 mg of VAT with a QlAamp DNA Mini kit
(Qiagen, Valencia, CA, USA). DNA quality and quantity were confirmed by
the samples having A,s0/Azs0 and Azeo/Az3g ratios >1.8, measured with a
NanoDrop ND-1000 Spectrophotometer v3.5.2 (NanoDrop Technologies
Inc., Wilmington, DE, USA). Integrity was verified by electrophoresis in a 1%
agarose gel. Methylation analysis was performed with Infinium Human
Methylation EPIC BeadChip Arrays (850 K) according to the manufacturer’s
protocol (lllumina, San Diego, CA, USA). Raw data were extracted with
GenomeStudio software (V2011.1, lllumina), and all samples passed
standard quality controls.

Gene expression analysis

Total RNA extraction was performed from ~150 mg of VAT with the RNeasy
Lipid Tissue Mini Kit (Qiagen, Valencia, CA, USA), according to the
manufacturer’s protocol. RNA quality and quantity were assessed using a
Bioanalyzer 2100 (Agilent, Santa Clara, CA, USA), with all samples having an
acceptable RIN score >8. Global gene expression was analyzed with a
Clariom S Human Microarray (Affymetrix, Santa Clara, CA, USA).

Microarray data analysis

All computational and statistical analyses were performed with R, v4.0 [17].
For DNA methylation analyses, Idat files were processed following the Chip
Analysis Methylation Pipeline (ChAMP) package [18]. The raw datasets
generated were deposited in the Array Express repository, ID no. E-MTAB-
11037. Raw PB-methylation scores were calculated as the ratio of the
methylated probe intensity to the overall intensity, where overall intensity
was the sum of methylated and unmethylated probe intensities.
B-methylation values ranged from 0 (unmethylated) to 1 (completely
methylated) [19]. Filtering of probes was according to ChAMP default
parameters, where probes with <3 beads in at least 5% of samples, non-
CpG probes, multi-hit probes, and SNP-related probes (list compiled by
Zhou's Nucleic Acids Research paper in 2016) were removed. In addition,
as it was a female cohort, all Y chromosome probes were filtered out,
yielding 781 385 probes for subsequent analyses. Data were normalized
with the beta-mixture quantile normalization method [20]. To assess for
sources of variation in our dataset we applied ChAMP singular value
decomposition function (SVD) including as covariates age, batch, and
treatment (metformin and/or insulin). After SVD analysis, we implemented
ChAMP ComBat method to adjust only for significant covariables (age and
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microarray batch effects). Probe annotations were based on the
HumanMethylationEPIC v1.0 B5 Manifest File. A promoter region was
defined when a given CpG was located at TSS1500 (1500-200 bp upstream
of the transcriptional start site [TSS]), TS5200 (200 bp upstream of the TSS),
in the 5'UTR, or in the first exon, while the gene body encompassed the
Body, exon-bound and 3’ UTR [21]. To assess differences in methylation
between groups, the mean B value for each CpG site was calculated in
each patient group. The difference between groups was defined as the
delta B, calculated as the mean OND { value minus the mean OD {3 value.
Differential methylation was identified using Limma [22], and p values
were adjusted for multiple testing using the Benjamini and Hochberg
method [23]. CpG sites with a false discovery rate <0.05 were considered
differentially methylated CpGs (DMCs). To identify differentially methylated
regions (DMRs) (p value area <0.05), we used the Bumphunter algorithm
from ChAMP with the default parameters, which creates clusters with a
minimum of 7 probes and a maximum separation gap of 300 bp to identify
DMRs. Next, to estimate gene expression, CEL files generated from
Affymetrix Clariom S human arrays were preprocessed, implementing the
oligo Bioconductor package [24]. Raw expression datasets obtained were
deposited in the Array Express repository, ID no. E-MTAB-11841. Then, to
improve the normalization, we processed them with available blood-
sample data [25] obtained from the same array. We applied the robust
multi-array average algorithm to adjust the raw intensities. After normal-
ization, we corrected batch effects and age by implementing ComBat.
Gene probes encoded in the Y chromosome were removed to obtain
expression data for 19,872 probe sets for subsequent analyses. Annota-
tions were obtained from the manufacturer’s website. The differences in
gene expression between OND and OD were examined using Limma [22].
Results were listed as log fold change (logFC) with the p values adjusted for
multiple testing. Benjamini-Hochberg correction yielded no significantly
differentially expressed genes (DEGs); therefore, for subsequent analyses,
uncorrected p values <0.05 were used and, to increase stringency, an
additional threshold based on the mean differences between groups with
a minimum [logFC|>0.5 was applied.

Correlation analysis

To evaluate relationships between DMCs or DMRs with their corresponding
gene expression (DMC-DEG), as well as their relationship to T2D-related
traits (fasting glucose and HbA1c), a Pearson’s correlation was evaluated
with a bootstrap analysis, provided in the Boot package, to select only
robust associations (R = 1000) [26, 27]. In both DMC-DEG and DMC-T2D-
related trait correlations, a p value <0.05 was considered statistically
significant.

Biological pathway analysis

We analyzed gene overrepresentation with the WEB-based Gene SeT
AnalLysis Toolkit (WebGestalt) [28]. Gene symbols that corresponded to
DMCs, DMRs, and DEGs were evaluated with the Kyoto Encyclopedia of
Genes and Genomes pathways identification analysis. All p values were
Benjamini-Hochberg adjusted.

Support of methylation effects

Additional independent DNA methylation data from VAT of 14 Chinese
(OND=8 and OD=6) and 7 German (OND=3 and OD =4) women
obtained by EPIC microarray were included to support our methylation
findings. We selected all female individuals with data contained in the
GSE162166 and E-MTAB-10999 database repositories [13, 14]. Both
datasets were combined due to the small size, thus the validation cohort
comprised 11 OND and 10 OD subjects. Considering only the CpGs from
those DMCs obtained in our initial study, we assessed differential
methylation between OND and OD in the combined dataset. To gain
statistical power, an additional extended analysis was performed by
merging the datasets contained in both public repositories with ours,
which yielded a total of 20 OND and 20 OD individuals. Genome-wide DNA
methylation profiles were examined following the previously mentioned
strategy.

RESULTS

Participant characteristics

Clinical characteristics of the participants are detailed in Supple-
mentary Table S1. Body mass index, blood pressure, and lipid
serum levels did not differ significantly between the OD and OND
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groups. As expected, the OD group had significantly (p value
<0.05) higher HbA1c (6.3 + 1% vs. 5.4 +0.2%) and serum glucose
levels (7.49 £ 4.3 mmol/l vs 4.53 + 0.52 mmol/l) compared with the
OND group.

Differential methylation between OD and OND groups

To identify DNA methylation differences between the OD and
OND groups, we compared VAT methylation profiles obtained
with Illlumina EPIC microarrays. We found DMCs in all chromo-
somes. The highest and longest density of epigenomic alterations
was observed on chromosome 6, with 132 DMCs encompassing
70 genes at the Major Histocompatibility Complex (MHC). Other
regions showing high densities of alterations were located on
chromosomes 4 and 11 (Supplementary Fig. S1). In the OD group,
we found 11120 DMCs (5880 genes), of which 48.4% were
hypomethylated and 51.6% were hypermethylated compared to
the OND group (Fig. 1, Supplementary Table S2). An unsupervised
hierarchical cluster analysis and multi-dimensional scaling of the
DMCs showed a clear methylation profile for each patient group
(Fig. 1b, Supplementary Fig. S2).

Notably, DMCs that showed the highest delta 3 values (>20%)
were associated with genes that were newly related to T2D
(TRANK1, TEX2, SH2D3C, ATAD1, ANKEF1, MIR138-2, OR10A5,
SIM1, PRRC2C, TECRL, ZDHHC14, PHTF1, Cllorf66, SH3TC2,
MRGPRX1, RNF212, and FLJ16171) or previously related to T2D
(FSD1L, NSF, SLIT3, PTPRN2, PSMD10, MAD1L1, MIR572, ATM,
LCLAT1, and TNFRSF8) (Supplementary Table S13). Among the 11
120 DMCs, 71% were intragenic, including 39.6% that were mainly
distributed in the gene body and 31.4% that were in promoter
regions, upstream of the TSS (Fig. 1c). Most DMCs were found in
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regions with low CpG content, like the shore (17.6%), shelf (7.1%),
and open sea regions (58.5%), compared with CpG islands (16.8%;
Fig. 1d).

Using the Bumphunter algorithm, we found 96 DMRs that were
mainly hypermethylated (74%) in the OD compared to the OND
group. Most of these DMRs had overlapping CpG-rich regions
(CpG islands; Supplementary Table S3). Furthermore, 92 of the 96
DMRs were located within gene regions. Of these DMRs, 80 were
in the vicinity of a TSS, including some that extended into the
gene body, and 12 were confined to gene bodies. Additionally,
overlaps between DMCs and DMRs were observed in 54 genes,
the most significant being in BLCAP, SLC25A24, PM20D1, PAX8, and
LCLATT1 (Fig. 2a and Supplementary Table S13).

Among the genes with DMCs, the enrichment analysis mainly
identified pathways related to fatty acid metabolism, aldosterone
synthesis and secretion, the oxytocin signaling pathway, GABAer-
gic synapse, and dopaminergic synapse, among others (Fig. 1e
and Supplementary Table S4). After FDR correction, enrichment
analysis of genes with DMRs was not able to identify any
significantly enriched pathways.

Overlapping changes between DNA methylation and gene
expression (DMC-DEG)

Gene expression analysis identified 252 DEGs between the OD and
OND, with 55.6% being overexpressed and 44.4% underexpressed
in the OD (Supplementary Fig. S3 and Supplementary Table S5).
Overlap between altered expression and methylation was
observed with DMCs, but not with DMRs (Fig. 2a and Supple-
mentary Table S6). Out of the 252 DEGs, 68 (DMCs = 88) showed
altered methylation (DMC-DEG); in 35 it was located in the
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promoter region, and in 53 it was in the gene body. Among those
genes with promoter DMCs, 12 were hypomethylated (8 over-
expressed and 4 underexpressed) and 23 were hypermethylated
(12 overexpressed and 11 underexpressed). In addition, among
the genes with DMCs in the gene body, 25 were hypomethylated
(8 overexpressed and 17 underexpressed) and 28 hypermethy-
lated (16 overexpressed and 12 underexpressed). Enrichment

Correlation between methylation and gene expression

To investigate correlation between expression and methylation,
we matched the B-methylation values and expression levels of the
DMC-DEG. Among the 88 DMCs (68 genes), we observed 26 (24
genes) with a significant DMC-DEG correlation (Supplementary
Table S6). The top five correlations were observed in the genes
ATP11A, LPL, PRRX1, ABCCY9, and EHD2 (Fig. 3 and Supplementary

analysis of the 68 overlapping genes did not reveal any significant Table S13).
pathways at FDR < 0.05. However, with a nominal p value (<0.05),
we found important enriched pathways such as PPARG and Hippo Identification of correlations between differential methylation

signaling (Fig. 2b and Supplementary Table S7). Other important
pathways were synthesis and degradation of ketone bodies;
butonate metabolism; valine, leucine, and isoleucine degradation;
and fatty acid metabolism, among others.
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and T2D-related traits

To identify the potential relationships of DNA methylation with
HbA1c and fasting glucose, we performed Pearson’s correlation
analysis using CpG B-methylation values on genes showing DMC-
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DEG. From 88 DMCs, we found 38 (35 genes) significant
correlations with HbA1c (p value <0.05), of which 11 were also
correlated with fasting glucose (Supplementary Table S6). Notably,
from the 24 genes with DMC-DEG correlation, the methylation of
16 genes, including ATPT1A, LPL, EHD2, ACVRIC, and MAP4, was
also significantly correlated with T2D-related traits (Fig. 3 and
Supplementary Table S13).

Support of methylation analyses: validation and extended
analyses

To support the methylation findings, we performed a validation
analysis of the DMCs combining two female public datasets (11
OND and 10 OD) [13, 14]. When CpGs from the DMCs obtained in
our initial study were contrasted between OND and OD included
in the validation dataset, we observed 233 CpGs showing the
same effect directions of differential methylation, at a nominal p
value (<0.05) (Supplementary Table S8). These genes also enriched
the glutamatergic synapse, long-term depression, and Hippo
signaling pathways (Supplementary Table S9), similar to those
observed in our sample.

Additionally, to gain statistical power in our findings, we
performed a multi-ethnic extended analysis, combining the
datasets contained in both public repositories with our own.
When we compared the OD (n = 20) and the OND (n = 20) groups
of the extended cohort, we found 9 648 DMCs in 5 135 genes
(Supplementary Fig. S4 and Supplementary Table S10). Out of
these, 2 092 genes and 945 DMCs were also found when our
cohort was independently analyzed (Supplementary Table S2). All
of the shared DMCs showed consistent directionality in both
analyses, except for cg25140607 at TFAP2A (Supplementary Table
S13). Similar to what was observed in our group of Mexican
patients, in the multi-ethnic extended cohort the unsupervised
hierarchical cluster analysis of the DMCs was able to separate OND
and OD patients independently of their ethnic background
(Supplementary Fig. S4b). Again, LCLAT1 displayed multiple DMCs
and showed the highest delta B values (>25%), together with
GSTTP2/GSTT1 (Supplementary Table S13). Furthermore, the
enrichment analysis revealed 26 pathways shared between the
two analyses, including oxytocin signaling, GABAergic synapse,
glutamatergic synapse, Hippo signaling pathway, MAPK signaling
pathway, circadian entrainment, aldosterone synthesis, and
secretion, among others (Supplementary Table S11). In addition,
32 DMRs (GALR1, LCLAT1, SLC25A24, SLC1A2, GRIK2, TDRDI12,
MIR886, GSTO2, LRCOL1, etc.) were found in the same genes as the
DMRs observed in our cohort (Supplementary Tables S12, S13).

DISCUSSION

Obesity constitutes a serious health issue because it increases the
risk of developing T2D and other comorbidities [29]. A growing
body of evidence has shown that perturbations in DNA
methylation patterns can contribute to dysfunctional adipose
tissue in obesity by inducing changes in gene expression,
although the exact mechanisms remain to be understood [8]. A
more comprehensive picture of the functional consequences of
altered DNA methylation may provide insight into new biological
mechanisms underlying tissue dysfunction and lead to improved
methods for identifying which individuals with obesity are at risk
of progressing to diabetes. In this study, we examined VAT DNA
methylation and expression profiles in patients with obesity and
compared these profiles between groups with and without T2D.
We also documented the correlation of altered methylation with
T2D traits.

We found 11 120 DMCs and 96 DMRs between OD and OND
individuals. These numbers are higher than those reported in
previous studies [11, 13, 14, 30, 31]. Most differential alterations
were in regions of low CpG density, like shores and shelves, where
methylation has been shown to be relatively dynamic [32, 33]. The
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DMCs within genes were mainly located in the gene body, and the
DMRs were mostly found upstream of the TSS.

Some DMCs and DMRs with the highest delta 3 values occurred
in genes that were previously shown to be altered in T2D. These
genes have been involved in insulin resistance and secretion (ATM,
PTPRN2, PSMD10, and NSF), adipogenesis (SLC25A24 and PAX8),
inflammatory processes (TNFRSF8 and SLIT3), and mitochondrial
processes (PM20D1 and LCLATT1). Others such as FSDIL have been
associated with T2D in GWAS studies, although the underlying
mechanism remains unclear. On the other hand, herein we also
report a subset of new genes with altered methylation in OD
patients, when compared with OND individuals. Even though their
alteration has not been well documented in T2D, some of them
have been involved in T2D-related processes such as mitochon-
drial quality control (ATADT), lipid metabolism (TEX2 and TECRL),
inflammation (TRANKT) and stress granule assembly (PRRC2C), as
well as neuronal cells development in the hypothalamus (SIMT1). In
addition, other genes have been involved in cancer processes,
such as interference with innate immune system (SH2D3(),
apoptosis (BLCAP), crossing-over regulation during meiosis
(RNF212), and tumor suppression (ZDHHC14, MIR138-2, and PHTF1).
Finally, another group of genes whose function remains to be
further characterized was also found (ANKEF1, OR10A5, C11orf66,
SH3TC2, MRGPRX1, and FLJ16171) (Supplementary Table S13).

Additionally, the OND and OD groups showed differential DNA
methylation along all chromosomes. Although there is little
evidence that epigenetic changes in the MHC locus might be
involved in T2D [5, 11, 31], in the present study this region showed
the greatest and longest density of epigenomic alterations,
including in our extended multi-ethnic analysis. Multiple altera-
tions were found in the human leukocyte antigen (HLA) region.
Remarkably, similar findings were observed during adipogenesis
in vitro from mesenchymal stem cells isolated from the same
biopsies analyzed in the present study, suggesting that our
observations are derived from the adipocytes and not from the
infiltrating inflammatory cells whose numbers are increased in
obesity [16]. In addition, a recent study compiling methylation
data from adipose tissue found the most altered methylation at
HLA in metabolically unhealthy patients with obesity [6]. Together,
these findings increase the evidence that the most important
genetic region in inflammation and innate immunity, the MHC
locus, could be involved in the physiopathology of T2D in patients
with obesity, due to epigenetic impairment. As reported in other
studies, here the pairing of altered methylation and expression at
the MHC locus was difficult to demonstrate. Further exhaustive
studies might be required in order to better understand the role of
epigenetic regulation in this locus, considering the complexity of
its regulatory system due to its high SNV frequency.

Another notable region was the LCLATT locus, which harbors
one of the top DMRs and displays multiple DMCs with the highest
delta . Hypomethylation at LCLATT was also found in our
validation and multi-ethnic extended study, as well as in other
studies, such as the previously mentioned adipogenesis study and
that published by Jin-N et al. [13], where the same hypomethy-
lated DMR was documented in T2D patients. Although we did not
find any significant relationship between DMC-DEG, there is
evidence showing that LCLAT1 upregulation by oxidative stress
and diet-induced obesity in mice reduces insulin-stimulated Akt
phosphorylation, leading to insulin resistance and hyperglycemia
[34]. This might shed light on the role this gene plays in T2D
development.

It is noteworthy that some of the loci with the largest changes
in methylation, like the MHC region and LCLAT], and others such
as BLCAP, SLC25A24, PM20D1, TRANK1, FSDIL, and TEX2, did not
show significant changes in their expression. Multiple studies have
shown that only a small percentage of transcriptional regulation is
dependent on methylation changes [35, 36]. Our findings support
this notion, as only a small subset of the genes with DMCs were
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DEGs. These DMC-DEG were enriched in pathways involved in T2D
development, such as PPARG signaling and multiple metabolism-
related pathways that promote adipocyte differentiation and
mediate insulin sensitization [37-39].

Furthermore, significant correlations were found between multiple
DMC-DEG. Notably, the ATP11A, LPL, and EHD2 genes displayed the
highest methylation-expression correlation. These genes also showed
a significant correlation between altered methylation and T2D-
related traits. ATP11A belongs to a family of 14 P4 ATPases which
actively flip phospholipids across cell membranes [40]. Methylation of
this gene has been suggested to be involved in colorectal cancer and
Crohn’s disease [41, 42]. Even though ATP11A’s involvement in
obesity and T2D is unknown, there is evidence that deficient
expression of some P4 ATPase family members, such as ATP10C and
ATP10A, affects insulin-stimulated mobilization of GLUT4 vesicles to
the plasma membrane or the regulation of insulin signaling [43].
Here, ATP11A hypermethylation correlated significantly ~with
decreased expression levels and increased fasting glucose and
HbA1c levels, suggesting that, similar to ATP10, its decreased
expression could be related to impaired glucose metabolism.

On other hand, LPL encodes lipoprotein lipase, an insulin-
dependent rate-limiting enzyme for the hydrolysis of fatty acids. In
a previous study, a DMC in the LPL promoter was found in VAT from
individuals with metabolic syndrome and was positively associated
with a worse metabolic profile [44]. Another study documented the
most significant signals of association between LPL methylation
levels in white blood cells and insulin sensitivity measurements [45].
Here, hypermethylation of the LPL promoter correlated significantly
with an increased HbA1c. Thus, we have provided more evidence
that LPL hypermethylation can predispose to metabolic diseases
like T2D. Similarly, EHD2, the EH domain-containing 2, is a known
obesity-associated gene implicated in GLUT4 endocytosis and in
the maintenance of intracellular lipid metabolism in adipocytes
[46, 47]. Its methylation has only been found as altered in
epididymal adipocytes of mice with obesity [48]. In our study, a
DMC located at EHD2 body had a significant correlation with its
overexpression, and notably, with fasting glucose and HbA1c levels.

In summary, our findings have increased the repertoire of
candidate genes involved in mechanisms underlying T2D
pathophysiology in patients with obesity, through the analysis
of the methylome and its correlation with the transcriptome of
adipose tissue and T2D-related traits. Our results suggest that
even though the expected correlation between methylation and
expression was not observed in multiple genes, methylation
impairment is still important for T2D development. Likewise, our
findings also support the idea that DNA methylation is a better
biomarker than gene expression, since gene clustering analysis
was able to discriminate the OND group from the OD group by
methylation profiles, but not by expression profiles. Nevertheless,
future studies analyzing male samples might strengthen our
findings. Even more, some of these marks (MHC region and
LCLAT1) were shared across individuals with different ethnic
backgrounds, as shown by our validation and extended analysis,
although some others such as ATP11A, LPL, BLCAP, etc., were found
only in our population. Our findings support the notion that
methylation profiles are partially shared between different
ethnicities, perhaps due to genetic or environmental differences
among populations that significantly contribute to shaping the
epigenomic susceptibility to disease [49].

Follow-up functional studies will be needed to characterize the
pathogenic influence of these alterations and how they contribute
to diabetic phenotypes.

DATA AVAILABILITY

DNA methylation and Gene expression datasets generated and analyzed during
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17. ANEXOS

17. 1. Autorizacion de los comités de investigacion
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Presente.

Nos permitimos informar que con base al Articulo 31 del RGEP el Comité Académico de
DOCTORADO EN CIENCIAS BIOMEDICAS en su reuniéon 525 del 11 de enero del 2023,
designo el siguiente jurado para examen de grado de DOCTORA EN CIENCIAS de PAULINA
BACA PEYNADO con numero de cuenta 517012976 con la tesis titulada “Alteraciones
epigenéticas con impacto funcional en adipocitos de pacientes obesos con diabetes",
dirigida por la Dra. Lorena Sofia Orozco Orozco.

Presidente: Dr. Jaime Berumen Campos.
Secretario: Dra. Lorena Sofia Orozco Orozco.

Vocal: Dr. Samuel Canizales Quinteros.
Vocal: Dra. Maria Cristina Regina Fernandez Mejia.
Vocal: Dra. Maria Elizabeth Tejero Barrera.

Sin otro particular, aprovecho la ocasidn para enviarle un cordial saludo.

Atentemente
"Por mi raza hablara el espiritu”
Ciudad Universitaria, Cd. de Mx., a 25 de enero de 2023.

DRA. YOLANDA IRASEMA CHIRINO LOPEZ
COORDINADORA DEL PROGRAMA

YICL/ALP/evb

Unidad de Posgrado Coordinaciéon de Posgrado en Ciencias Biomédicas Edificio B, 1er. Piso Circuito de
Posgrado Cd. Universitaria Delegacion Coyoacan C.P. 04510 México, D.F. Tel. 5623 0222 Ext. 37001
http:/www.pdcb.unam.mx E-mail:pdcb@unam.mx
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17. 2. Tablas anexas

Tabla Anexa 1. Sitios CpGs diferencialmente metilados entre pacientes con obesidad y

diabetes tipo 2 y pacientes con obesidad y sin diabetes tipo 2.

} Localizacién . Localizacién . Localizacion
# o6 [ ror |cnr || genomica # e [ ror || | genomicar # o6 [P eor [ chr [ |  genomica
* delEen | Contexto Cal * deleen | contexto cal * delBen | Contexto cal
1 |cg06978998 |-63.460/0.0046| 3 | TRANK1 | BD/opensea 61 |cg17041723|16.484[0.0183[ 6 IGR/opensea 121 [cg27518156 [-11.383]0.0454] 6 IGR/opensea
2 |cg26218380 [-62.715/0.0039| 14 IGR/opensea 62 [cg18678645|16.3880.0362| 5 | MIR886 | TSS200/island 122 [cg23639072 [-11.183]0.0420| 10 | cusn BD/opensea
3 |cg02571587|61.736[0.0088| 9 | Fsp1L BD/opensea 63 [cg11763394|-15.8690.0402| 2 [ Paxs BD/shore 123 [cg04945518[11.100]0.0023| 7 | RsBNIL |  BD/opensea
4 |cg16713588]60.815 [0.0013[ 17 [ 7Ex2 BD/opensea 64 | cg20954110|-15.868[0.0152| 17 [Fam134c| 1stexonsisland 124 |cg15546412 [-11.063]0.0115] 4 IGR/opensea
5 |cg13837997 |-60.669[0.0075| 7 IGR/opensea 65 |cg00429726|15.803 [0.0313[ 17 IGR/opensea 125 [ce06683487 [-11.053]0.0215| 16 | LmF1 BD/opensea
6 | cg14565762|58.547[0.0023[ o [ sHzp3c BD/shelf 66 [cg07135960{15.794 |0.0448| 11 IGR/opensea 126 [cg01988559 [10.994 |0.0111| 8 IGR/opensea
7 | cg09921548|57.047 [0.0035| 10 | ATADI 5'UTR/shelf 67 |cg19689876|-15.699]0.0426| 19 | NLRP2 | TS5200/0pensea 127 |cgo3470646 [ 10.985 |0.0210| 8 IGR/opensea
8 |cg10192694|56.971 [0.0026 14 IGR/opensea 68 |cgo4322894|-15.476]0.0248| 6 IGR/opensea 128 |cg13010497 [10.820]0.0275] 9 1GR/island
9 | 824670950 |56.502[0.0137( 20 | ANkeF2 | T551500/shore 69 |cg26905254|15.430 [0.0157 19 IGR/opensea 129 [cg14373733 [10.7090.0139] 5 IGR/opensea
10 |cg26475094 [55.768 |0.0023| 16 |MIR138-2[T551500/0pensea 70 |cg16320788)-15.300[0.0020| 8 [ kcnB2 | BD/opensea 130 [cg17310354 [10.6430.0362| 11 | $442 | 3'UTR/opensea
11 |cg09613464 [54.601[0.0039] 17 | nsF BD/opensea 71 |cg09044981)15.261 [0.0348| 16 [ cDHI3 | BD/opensea 131 [cg21764456 [-10.571]0.0215| 16 | TEKTS BD/opensea
12 |cgo1785153 |-53.333/0.0136] 5 | sum BD/opensea 72 | cg17773808)15.162 [0.0023| 12 | DHX37 | BD/opensea 132 [cg14239983 [-10.529]0.0257| 11 | sori1 BD/opensea
13 | cg01793008 [53.167|0.0039) 12 IGR/opensea 73 | cg23758822|15.064 |0.0458| 17 IGR/shore 133 | cg15228618 [-10.454]0.0239 18 | ATP8B1 [ 5'UTR/0pensea
14 | cgo9855248 [-52.7980.0144| 14 IGR/opensea 74 |cg22045253|14.912[0.0244| 1 [ATP13A2 BD/shore 134 [cg26076054 [10.4320.0290| 5 | AHRR BD/island
15 |cg12166679 [-52.2010.0159] 11 | 0R10A5 [T551500/0pensea 75 |cg10618621)14.881 [0.0101 12 [ sic1545 | BD/opensea 135 [cg19123390-10.420]0.0237| 8 IGR/opensea
16 |cg24782937|-51.6500.0154] 13 IGR/opensea 76 | cg27392904|-14.642[0.0474| 19 | 1411 [7551500/0penseal 136 |cg15204487[-10.401]0.0445] 4 IGR/opensea
17 |cgl3365524]-49.811]0.0039| 6 SIM1 BD/shore 77 |cgl2576854|-14.556/0.0065| 8 | KCNB2 BD/opensea 137 |cg23012519-10.3600.0155| 11 PKP3 BD/shore
18 |cg10036802 [-43.370[0.0185| 1 | PRRC2C | T551500/shore 78 |cg13768055)|14.423 [0.0496| 17 [ RPH3AL | BD/opensea 138 [cg04143156 [10.306|0.0160| 4 | ARFIP1 | BD/opensea
19 |cg24022184 [43.232]0.0286 4 | TECRL BD/opensea 79 |cg08085267|14.036 [0.0396| 17 [c170if57| 5'UTR/shore 139 [cg18634301 [-10.265)0.0168| 20 |iNC0127] 5'UTR/opensea
20 |cg26394233 [42.9270.0254] 7 | PTPRNZ BD/shore 80 |cg06864186)13.864 [0.0402| 10 [ wpF BD/opensea 140 [cg13944838[-10.220]0.0452| 5 | GrP12 BD/island
21 |cg11720358 [-42.1300.0052| X | Psmp10 | 5'UTR/island 81 |cg00636942|13.850 [0.0413[ 5 IGR/shore 141 |cg15628303 [10.194 |0.0080] 1 | uBXN11 BD/shelf
22 |cg19561561[40.5750.0362| 6 |zDHHC14 [ BD/opensea 82 |cg02352685|13.751[0.0311| 5 | B7VI8 [ 3'UTR/opensea 142 [cg04117566 [10.1220.0299] 3 IGR/opensea
23 |cg05279229 |-39.1920.0226| 7 | MADILI BD/island 83 |cg24449463|13.632[0.0094| 1 | Dcars BD/island 143 [cg05635359 [10.0420.0251| 8 IGR/opensea
24 | cg06606539 [39.082 [0.0296] 4 | MiRS72 | TSs1500/shore 84 |cg27391564]|13.598 [0.0499| 2 IGR/opensea 144 | cg18768515 [10.032]0.0270] 5 IGR/opensea
25 |cg04939069 |38.342[0.0320| 1 | PHIFL BD/opensea 85 |cg20676004)13.590 [0.0043| & | prss1 BD/opensea 145 |cg00277334 -9.984 |0.0097| 10 IGR/opensea
26 |cg19574514 [37.896 |0.0290| 11 | C1101f66 [T551500/0pensea 86 |cg26616083|13.555[0.0130] 1 | 1nv28 [ TSs1500/shore 146 [cg06795995 [ 9.962 |0.0367| 5 | seTo9 | TS51500/shore
27 |cg06879405 [35.594[0.0129] 11 | ATM BD/opensea 87 |cg10186901|-13.371[0.0283( 10 IGR/opensea 147 [cg15734230 9.960 0.0164| 19 IGR/shore
28 |cg19523892 [35.368 [0.0114| 5 | sH3TC2 | 3'UTR/opensea 88 |cg21239179]-13.291f0.0061 6 IGR/opensea 148 [ cg18009000 [ 9.944 0.0466| 10 | H24Fv2 | TSS1500/shore
29 |cgoa633645 [35.014 |0.0429] 1 IGR/opensea 89 |cg09973771|13.252 [0.0141| 2 | swrG2 BD/opensea 149 [cgoa713170 -9.888 |0.0046| 17 | nuP88 | BD/opensea
30 |cg24066005 [33.678 [0.0201| 18 IGR/opensea 90 |cg15469624|13.024 |0.0464| 3 IGR/opensea 150 |cg19761818 [ -9.835 [0.0275| 18 | ciDEA BD/shore
31 |cg06814851[33.3370.0293| 17 IGR/opensea 91 |cg2224157112.998 [0.0337| 3 | FeF12 BD/opensea 151 [cg00124993 [ 9.832 |0.0455| 5 | MIR886 | TSS200/island
32 |cg1851351730.212 [0.0303| 10 IGR/opensea 92 |cg20427171]12.698 [0.0355| 8 | 75743 | TSs1500/shore 152 [cg11600511 [ 9.807 0.0484| 22 | PNPLAS BD/shelf
33 |cg10326673 [-29.0920.0365| 2 | Lctami | TSs1500/shore 93 |cg18764771|12.673 [0.0357] 6 | FrK [ T55200/0pensea 153 [cg12451061 [ -9.807 J0.0a95| 12 | cisR BD/shelf
34 |cg23375282[27.4870.0242| 11 |MRGPRX1TSS1500/0pensea 94 |cg06741367|12.483 [0.0423[ 2 IGR/shore 154 |cg09219402 [ -9.792 Jo.0156] 1 1GR/shelf
35 |cg15652532 [-25.006(0.0482| 2 | LctATI | TS51500/shore 95 |cg13939549]|12.439 [0.0089| X [ packz BD/shelf 155 [ce05586384 [ 9.786 |0.0192| 10 | RTKN2 | BD/opensea
36 | cg21126229)24.663 [0.0402| 4 | RNF212 | T551500/5hore 96 |cg23221052|12.377[0.0356| 5 | GrPT2 BD/island 156 [cg15787438 [ -9.785 |0.0065| 2 | 7ANK |TS51500/0pensea
37 |cg21256907 [23.1030.0288| 5 |F16171 [TS51500/0pensea 97 |cg01324343]|12.318 [0.0190| 3 | aBccs | s'UTR/shore 157 |cg01998345 [ -9.701 |o.0464| 7 | DDX56 BD/shore
38 | 00653960 [-22.7770.0207| 1 | TweRsF8 | Tss200/shore 98 |cg04156016]12.282 [0.0371 5 1GR/opensea 158 |cg26796873 [ 9.669 |0.0251| 11 fmEm1264 5'UTR/shore
39 |cg12454169 [-22.3390.0254| 2 | LCLATI | TS51500/shore 99 |cg24433124]12.213 [0.0399 6 IGR/opensea 159 [cg21078322 9.667 |0.0076| 6 | SGk1 | 3'UTR/opensea
40 |cg1885113320.346 [0.0302 11 IGR/opensea 100 [cg25716013[12.1620.0094| 6 | cox7A2 |1551500/0penseal 160 [cg25982946 [ -9.662 |0.0475| 7 | ssBP1 | TS51500/shore
41 | cg0528472719.228 [0.0250| 4 | whsc1 | 5'UTR/shore 101 [cg16597280[12.1410.0407| 14 | LRRCO BD/opensea 161 |cgoa085423 [ -9.640 |0.0236] 3 IGR/opensea
42 | cg20597540]19.117 [0.0338 8 IGR/opensea 102 |cg13548034-12.065)0.0261| 13 | coGs | Ts5200/shore 162 |cg12896271 [ 9.620 |0.0250| 4 0729214 T55200/0pensea
43 | 825366315 |18.967 [0.0490 5 IGR/opensea 103 [cg05721374[12.036|0.0159| 1 | T7AF13 | TSS1500/shore 163 [cg08029281 9.601 0.0331] 1 IGR/island
44 | cg02511570|18.732 [0.0261 17 [mHcAT158| T551500/5hore 104 [cg11921111-12.017/0.0370] 13 IGR/opensea 164 [cg02174092 [ 9.580 0.0039| 10 IGR/island
45 | cg27284194|18.693 [0.0253| 4 1GR/island 105 [cg25173405[11.979 |0.0246| 17 |c170157| 5'UTR/shore 165 [cg07220032 [ 9.574 0.0174| 13 | sPATA13 | 5'UTR/0pensea
46 | cg22550084 |-18.571[0.0296| 2 | wmi | Tssi500/shore 106 [cg26893134[11.940]0.0317| 6 | FRK  |1stexon/opensea 166 |cg17643330 -9.546 |0.0074| 5 | cOHI8 | 5'UTR/0pensea
47 |cg07777042]18.497 [0.0299] 8 IGR/shelf 107 |cg0422700711.9190.0207| 19 |0c28441] T551500/shore 167 | cg00528572 | 9.528 0.0117| 11 | M7WR1B |  BD/island
48 | cg21095610|18.496 [0.0257| 3 IGR/opensea 108 [cg21603534-11.864]0.0037| 15 IGR/shelf 168 [cg00134032 [ 9.527 o.0410| 7 IGR/opensea
49 | cg14457074|18.373 [0.0278| 5 IGR/opensea 109 [cg11685843[11.7180.0157| 4 IGR/opensea 169 [cg01910579 [ 9.515 |0.0027| 17 | RUNDC1 |  BD/opensea
50 |cgraa73575[18.271]0.0367 3 IGR/shore 110 [cg24157836[11.714 |0.0a59| 5 | B7TWL3 |TSS1500/0penseal 170 [cg19149522 [ -9.498 |0.0491| 7 | zDHHC4 | TSS1500/shore
51 |cg18220841[17.763 [0.0054] 16 1GR/shelf 111 [cg25294910[11.638 |0.0251| 6 IGR/island 171 [cg09781943 [ -9.496 |0.0159| 19 |ankrD24|  BD/shore
52 |cg10596483|-17.383[0.0295] 8 [ JRK | TSS1500/shore 112 [cg01843127[11.638 0.0122| 8 IGR/opensea 172 [cg14484251 9.482 |0.0423| 2 |sNRNP27|  BD/opensea
53 |cg21550016|-17.137[0.0439| 2 | Paxs BD/shore 113 [cg01289112[11.6140.0121| 1 |zccHC11| BD/opensea 173 [cg18197594 [ 9.479 0.0214| 10 | 1D | TS51500/shore
54 |cg06002485 [16.882[0.0285| 6 | mMcm9 | 5'UTR/shelf 114 [cg09147024-11.575)0.0433| 6 IGR/opensea 174 | cg07967503 [ -9.466 |0.0089| 19 |F559-2nF1) 1stexon/shore
55 |cg8580224 |-16.872]0.0498] s 1GR/shelf 115 [cg13426221(-11.505]0.0416| 14 IGR/opensea 175 |cg07748753 9.451 0.0148| 16 |c160m81|  BDYisland
56 | 804280909 |16.864 [0.0161| 5 IGR/opensea 116 [cg21639114-11.504]0.0391| 6 IGR/shore 176 [cg03740455 | 9.429 o.0158[ 11 IGR/opensea
57 |c803595348|16.736 [0.0203| 2 [ kcniP3 | BD/opensea 117 [cg03359067(11.486|0.0272| 5 | BTWL3 |TS51500/0penseal 177 [cg04320476 [ 9.400 0.0277| 17 | stca3a2 | BOyisland
58 | 03506657 [16.695 [0.0274] 7 | TBXASI | BD/opensea 118 [cg03461704[11.4580.0037| 1 | Pm20D1 BD/shore 178 |cg03327325 [ 9.369 0.0150| 10 IGR/island
59 |cg24329798|16.670 [0.0258] 22 IGR/opensea 119 [cg18691233[11.4440.0396| 1 JiNC0103¢TSS1500/0penseal 179 |cg26946232 [ -9.346 |0.0244] 6 IGR/opensea
60 |cg17749961[-16.604[0.0207| 2 | LCLATI | T551500/shore 120 [cg25340688(11.4360.0401| 5 | MIR886 | T55200/island 180 [cg21359838 [ 9.327 |0.0453| 11 | OR51A4 |1551500/0pensea
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181 | cg02005162 [ -9.307 [0.0376| 4 | RNF150 [  BD/opensea 241 [cg19010130| -8.320 [0.0320| 7 | sLc1344 [TS51500/0pensea 301 [cg27033231( 7.645 0.0313[ 7 1GR/island
182 | cg26795516 [ 9.289 0.0113[ 12 | PPM1H | BD/opensea 242 | cgo2526277| 8.297 |0.0252| 11 049414 TS5200/island 302 |cg03861379 [ -7.624 |0.0423[ 5 IGR/opensea
183 |cg11539756 | -9.265 |0.0330] 19 | PRsSS7 BD/shelf 243 | cg24965660] -8.295 [0.0491| 6 IGR/opensea 303 |cg17624673 | 7.621 [0.0492| 5 |PCDHB13| 3'UTR/shore
184 |cg07281364|-9.262 |0.0341] 1 EVI5 BD/opensea 244 |(cgl4733147| 8.291 |0.0289| 17 EPN2 5'UTR/opensea 304 |cg23734418|-7.620 |0.0124] 13 IGR/opensea
185 | cg20179170 [ -9.260 |0.0462| 14 | nPAS3 | BD/opensea 245 |cg16976876| 8.287 |0.0419| X | cLena | Tss200/shore 305 [cg18909235 [ -7.611 |0.0452| 17 |c170128| BD/0pensea
186 |cg13593132 [ -9.237 |0.0339 12 | GRIN2B | 5'UTR/0pensea 246 |cg09747162 8.274 |0.0354| 1 | a4 BD/island 306 [cg24276624 7.607 |0.0350| 11 | Anoz BD/opensea
187 | cg26429022 [ 9.227 |0.0407[ 7 1GR/shelf 247 |cg14811849| 8.254 |0.0391| 8 IGR/opensea 307 |cg25704227 | -7.605 |0.0268| 18 |osspL1a | s'UTR/shelf
188 |cg25258098 [ -9.177 |0.0265| 11 | PkP3 BD/island 248 | cg26896946| 8.253 |0.0495| 5 | MIR886E | TSS200/island 308 [cg27560629 | 7.594 |0.0261| 12 | Acaps | Tss1500/shore
189 | cg22502807 [ -9.174 J0.0498| 2 | trP1B BD/opensea 249 |cgo5510258| -8.252 |0.0360| 11 | PkP3 BD/island 309 |cg11648756 [ -7.589 |0.0279[ 9 1GR/opensea
190 |cg11469098 [ 9.163 0.0053| 8 | ErcaB1 | 5'UTR/island 250 |cgo8538752 8.211 |0.0037| 21 | 7PTE | 1stexon/island 310 |cg05902075 [ -7.589 |0.0293] 14 IGR/opensea
191 |cg19525261 [ -9.161 J0.0286[ 11 IGR/opensea 251 | cg0004963| 8.206 |0.0468| 6 |0C729174 T55200/0pensea 311 [cg09991519 [ -7.571 J0.0230 8 | spcz BD/opensea
192 |cg16067864 | 9.150 |0.0284] 3 IGR/opensea 252 |cg15531995 -8.203 |0.0442| 12 | PLxnCI | BD/opensea 312 [cg23078678 [ -7.559 |0.0399| 5 [mEMI614  BD/0pensea
193 | cg06159404 [ 9.129 0.0216 10 1GR/island 253 [cg11488033| 8.201 0.0255| 3 IGR/opensea 313 [cg26795848 | 7.557 |0.0124f 8 IGR/opensea
194 |cg23371584 [ 9.103 o.0462| 1 | BTG2 BD/shore 254 |cg18485946| 8.189 |0.0199| 7 IGR/opensea 314 [cg10404697 | 7.540 J0.0123| 6 | skvar BD/shelf
195 | cg03673989 [ -9.078 [0.0233 11 |p4GatnTa|  BDYisland 255 |cg20119798 8.179 |o.0440| 7 | Poni | TsS1500/5hore 315 [cg05411132 7.532 |0.0318| X |oc44245¢ Tss1500/shore
196 | cg10981257 [ -9.068 J0.0039[ 6 | KiFc1 BD/shore 256 |cg13858863| 8.170 [0.0418| 19 | vN1R4 |TSS1500/0pensea 316 [cg15831875 [ 7.528 |0.0379 1 | smvp3 | BD/opensea
197 |cg11322703 [ 9.063 0.0231| 5 | B7WL3 [T5S51500/0pensea 257 |cgoa127907| 8.130 |0.0230| 9 IGR/opensea 317 |cg19801747 | 7.510 |0.0291] 14 1GR/shelf
198 |cg16652264 [ -9.062 [0.0309( 4 IGR/opensea 258 [cg02050512(-8.127 |0.0498| 7 | AmPH | BD/opensea 318 |cg09739272 [ -7.487 |0.0207| 2 1GR/opensea
199 | cg24219947 [ 9.022 0.0269[ x IGR/opensea 259 [cg25593696| -8.098 [0.0291| 22 IGR/opensea 319 |cg08481002 [ -7.485 |o.0260] 11 1GR/shelf
200 |cg17840408 [ -9.020 0.0202| 11 | PkP3 BD/island 260 |cg19169377|-8.097 [0.0085| 1 | PaDiz BD/opensea 320 |cg26486044 | 7.458 [0.0411| 19 | PTOVI | TSs1500/shore
201 |cg20336571 [ 9.013 0.0065[ 10 | Hz2aFv2 | TSS1500/5hore 261 |cg17448987 -8.081 |0.0185| 17 [ wmsi2 BD/opensea 321 [cg05304507 | 7.448 |0.0309 6 | FrRK | TS5200/0pensea
202 | cg04106633 [ 9.007 0.0091| 4 1GR/island 262 [cg03639929| 8.069 |0.0233| 6 IGR/opensea 322 [cg08320524 | -7.447 |0.0160| 21 | kcnu15 | 5'UTR/0pensea
203 | cg18590053 [ 9.006 0.0227 5 IGR/opensea 263 |cg07609862| 8.065 |0.0170| 11 | MIWR1B | 1stexon/island 323 [cg00504075 | 7.428 |0.0437| 1 | GowaL | Tss1500/shore
204 |cg13128350 [ 8.961 0.0236[ 6 IGR/opensea 264 [cg21347427 -8.062 |0.0227| 1 IGR/opensea 324 |cg15837280 7.428 0.0393[ 5 IGR/island
205 | cg04117433 [ -8.922 0.0364 10 IGR/opensea 265 |cg01059743|-8.039 |0.0298| 2 | EGr4 5'UTR/island 325 [cg20392615 | 7.422 |0.0279] 8 | mrss1 BD/opensea
206 | cg02010711 [ -8.897 |0.0383[ 6 | ccHer1 | Tss1500/5hore 266 |cgo5455729| 8.037 |0.0349| 7 1GR/shore 326 |cg25514104 [ -7.379 |0.0375] 17 IGR/opensea
207 | cg00613827 | 8.864 0.0469| 1 | cRriL BD/shelf 267 |cg02924523 8.031 |0.0254| x | PouFa | TSS1500/5hore 327 |cg23225180 7.368 0.0257| 6 IGR/opensea
208 |cgosa98618 | 8.835 |0.0143] 9 | Reck | Tssis00/shore 268 |cg15969911| 7.989 [0.0063| 7 [ mkini | BD/opensea 328 |cg06732684 | 7.362 [0.0452| 11 ocaa160] Ts5200/island
209 |cg18348616 [ -8.834 |0.0481| 10 | ENTPDI [TSS1500/0pensea 269 |cg17759252 7.984 0.0397| 19 | crTCz 8D/island 329 [cg06683094 | 7.362 |0.0491| 5 | PcOHA2 BD/shore
210 | cg01938825 [ -8.795 0.0168[ 7 IGR/opensea 270 [cg17170839 7.979 |0.0285| 4 | GPm6A |1stexon/opensea 330 [cg19838506 [ -7.361 |0.0193[ 7 IGR/opensea
211 |cg18144710( -8.775 J0.0169[ 8 | Ex7 BD/opensea 271 |cg18568634| 7.970 |0.0286| 7 | DLx6AS | BD/opensea 331 |cg16878027 [ 7.358 0.0039 12 | AnkiE2 BD/shore
212 |cg01938422 [ 8.736 [0.0322 1 | srra | Tss1500/shore 272 |cg12154115) -7.967 |0.0429| 15 |cPeB1-Asz|  BD/shelf 332 [cg17623879 | 7.353 |0.0039| 22 | 220139 | TSS1500/5hore
213 | cg06532659 [ 8.733 0.0410| 6 | ZnF165 [TSS51500/0pensea 273 | cg17003250| -7.966 |0.0124| 1 IGR/opensea 333 [cg07916022 | 7.345 |0.0051| 2 | GpR39 BD/island
214 |cg16434688 | 8.716 [0.0179| 3 |6RM7-As3| BD/opensea 274 | cg12597325) -7.963 J0.0271| 12 [ smx2 BD/opensea 334 |cg23112609 [ -7.338 |0.0343[ 2 1GR/island
215 | cg25886651 [ -8.665 [0.0370| 16 |iNC00917 TSS200/0pensea 275 | cg07933020( 7.936 |0.0254| 5 |PCDHGC4| TSS1500/5hore 335 |cg13861035 [ -7.333 |0.0068| 11 | 0R5185 | BD/0pensea
216 |cg02491017 8.662 |0.0475| 12 | Hoxca | Tssis00/shore 276 | cg06366994| 7.927 [0.0245| 4 | cPe | Tss1500/shore 336 |cg17511936 | 7.328 [0.0216| 6 [ mam2 BD/opensea
217 |cg01794156 | -8.658 |0.0311| 11 PKP3 BD/island 277 |cg03039475( 7.921 |0.0284( 19 NLRP2 EB/shore 337 |cg08923894| 7.321 |0.0421] 10 NOC3L TSS1500/shore
218 | cg01874867 [ 8.646 |0.0469| 7 | Poni | Tss200/shore 278 | cg02880877( -7.910 |0.0177| 6 | HoDC2 | TSS1500/5hore 338 [cg20574820 -7.302 |0.0317| 4 IGR/opensea
219 |cg05861228 [ -8.606 |0.0414 11 IGR/opensea 279 |cg24573321f 7.901 0.0311| 6 | BA3 BD/opensea 339 [cg17341800 -7.294 |0.0275| 20 | PrcB1 BD/opensea
220 |cg02729707 [ 8.604 0.0411[ 14 IGR/opensea 280 [cg02685978| 7.894 |0.0020| 6 IGR/shore 340 |cg16800343 [ 7.280 |0.0292| 18 | vesas BD/shelf
221 | cg03660162 [ 8.602 [0.0091| 16 | wwox | BD/opensea 281 [cg14671011 7.864 |0.0305| 5 IGR/opensea 341 |cg19148201 [ -7.271 |0.0142| 6 | DDR2 BD/opensea
222 | cg12590535 | -8.580 0.0474| 7 IGR/opensea 282 [cg21878015| 7.815 |0.0048| 11 | OR8HI [TSS1500/0pensea 342 | cg05149477 [ -7.270 |0.0477| 7 IGR/opensea
223 | cg17639252 [ -8.526 [0.0115[ 22 | serHL2 |  BD/opensea 283 [cgo9681910] 7.814 [0.0209| 3 | xxviT1 BD/opensea 343 |cg09774021 7.268 |0.0500| 3 |sicoza1 | BD/opensea
224 |cg11850943 | -8.524 |0.0354] 7 | tanciz | Tssis00/shore 284 |cg10004681| 7.812 [0.0421| 19 [ insr BD/opensea 344 |cg08033130 7.259 J0.0170| 3 | cxcré [Tssi500/0pensea
225 |cg03595018 | -8.517 |0.0219] 16 LMF1 BD/opensea 285 |[cg27485906| -7.809 |0.0105| 13 IGR/opensea 345 |cg20104018 | 7.257 [0.0255| 19 |C190rf61| 3'UTR/opensea
226 |cg11053632 | 8.511 [0.0250( 16 | BANP BD/island 286 |cg18862481) 7.798 |0.0455| 3 | TRH 5'UTR/island 346 [cg17703220( 7.249 |0.0137) x | xmap | Tss200/island
227 |cg13345255 [ 8.501 0.0433[ 6 | smz BD/opensea 287 |cg24417482| 7.785 |0.0141| 1 | PDE4B BD/opensea 347 |cg19070856 | 7.244 o.0326) s 1GR/shore
228 | cg14014990 [ 8.483 0.0395[ 3 | RBMS3 [TSS1500/0pensea 288 |cg07261828 7.784 |0.0395| 2 | kcnip3 | BD/opensea 348 |cg26607553 | 7.233 |o.0440| 3 | sumFz BD/opensea
229 |cg23234602 [ 8.457 0.0202| 5 | B7WLZ BD/opensea 289 |cg17902290| -7.781 |0.0223| 1 IGR/opensea 349 |cg13974761[-7.224 |0.0275 1 | LcE2a [Tss1500/0pensea
230 |cg18487535 | 8.438 0.0442| 16 | cenpn | 5'UTR/shore 290 [cg11510586 7.768 |0.0128| 9 1GR/island 350 |cg12024982 [ -7.220 J0.0471 4 IGR/opensea
231 |cg23835844 [ 8.420 0.0235[ 17 | wxn BD/opensea 291 [cg23263176) 7.761 |0.0046| 5 | TENM2 | BD/opensea 351 |cg0a265011-7.213 |0.0064| 1 |oc72997d BD/0pensea
232 | cg07747251 8.398 0.0303[ 5 IGR/opensea 292 |cg01132407-7.740 |0.0485| 4 | PDE6B | TSS1500/5hore 352 |cg14822092 | 7.206 |0.0434| 6 | HiveP: BD/opensea
233 |cg23255628 | -8.381 [0.0436) 9 | P2 BD/shelf 293 |cg08718997|-7.717 [0.0218| 12 | tRRIQ1 | EB/opensea 353 |cg18665594 | 7.194 [0.0470] 5 IGR/opensea
234 | cg18471200 [ -8.378 |0.0468| 5 | TcERGI | BD/opensea 294 |cg10870009 -7.712 |0.0367| 17 | ceP112 | BD/opensea 354 |cg15436294 7.185 |0.0035| 5 | smexz BD/shore
235 | cg22469720 8.376 0.0316[ 5 IGR/opensea 295 [cg03605463| 7.701 [0.0135] 16 IGR/opensea 355 [cg22542663 | 7.185 |0.0322| 21 | GART | TSS1500/island
236 | cg05689210 [ 8.367 0.0309[ 5 | FemiC BD/shelf 296 [cg00101436| 7.697 |0.0466| 7 | cok14 | 3'UTR/0pensea 356 |cg01353941 7.177 o.0416[ 3 IGR/opensea
237 | cg19154323 [ 8.344 0.0382| 2 |pLEKHM3 | TSS1500/5hore 297 |cgo3455316| -7.687 [0.0422] 15 1GR/island 357 |cg11396866 | 7.177 |0.0401| 6 | evppi BD/opensea
238 | cg11752572 [ -8.343 [0.0279| 4 | sec24B | BD/opensea 298 |cg09091185 -7.679 |0.0452| 16 | LmF1 BD/opensea 358 |cg11489384 [ -7.174 |0.0154f 4 1GR/opensea
239 |cg21941354 [ -8.341 J0.0119 8 | pPsca | Tss200/shore 299 [cgo9363079| -7.668 |0.0326| 9 IGR/opensea 359 |cg16611800 [ -7.170 Jo.0154f 1 1GR/opensea
240 | cg09541526 [ -8.331 |0.0089[ 3 |INCO1324 BD/opensea 300 [cg24017594| 7.662 |0.0129| 7 | SsDK1 BD/opensea 360 |cg16446041 | 7.170 |0.0240 1 | ARID4B | BD/opensea
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361 [cg27118485|-7.159 [0.0230| 2 [ccoc141|  BD/opensea 421 |cg02894362| -6.796 |0.0348| 19 | AcTwa4 EB/shelf 481 | cgo0065061 | 6.567 [0.0332] 1 IGR/opensea
362 | cg20905180 [ 7.156 [0.0286 8 | MTMR9 | BD/opensea 422 | cgo8808042 6.793 0.0430| 16 | BANP BD/island 482 |cg19145607 | 6.559 |0.0347| 3 | cxcré [Tss1500/0pensea
363 |cgo7775547 7.152 J0.0425) 4 1GR/island 423 |cg11315777| 6.793 [0.0218| 21 [ap3k7cCL] 1stexon/shelf 483 | cg16486109 | -6.552 [0.0238) 11 | 1”7 BD/shore
364 |cg06089892| 7.144 |0.0065| 2 MAP3K2 |T551500/0pensea 424 |cg04740211| 6.781 |0.0130| 8 EFCAB1 T55200/island 484 |cg00905304 | 6.539 |0.0233] 3 XRN1 TSS1500/shore
365 |cg12657758 [ -7.141 |0.0069| 10 | cAcnB2 | BD/opensea 425 |cg03343319| -6.776 |0.0306| 19 | iF3 | s'UTR/opensea 485 | 02238549 6.537 [0.0238] 10 1GR/shore
366 |cg19508435 [ -7.140 |0.0145| 11 |METTSDI [ 5'UTR/island 426 |cg01891925) 6.771 |o.0158| 4 | BrC | TSS1500/5hore 486 |cg02332293] 6.536 [0.0037] 5 IGR/opensea
367 |cg26137217] 7.132 Jo.0198| 20 | coma BD/opensea 427 |cgoa393339] 6.766 [0.0029| 12 IGR/opensea 487 |cg14195119| 6.533 [0.0199] 12 | svor BD/opensea
368 [cg15709065 | -7.131 [0.0147| 3 [Amom2 | 5'UTR/shore 428 [cgo2771661| -6.766 |0.0065| 12 | wnT1 | TS5200/island 488 |cg17376853 | 6.533 [0.0416] 11 | siGirr BD/shore
369 [cg07509323-7.119 |0.0065| 14 [ RGSE BD/opensea 429 |cgo8573404| -6.763 |0.0133| X IGR/opensea 489 |cg09393309| -6.528 [0.0246] 2 | ™ws BD/opensea
370 | cg02873783 [ 7.113 0.0254 11 IGR/opensea 430 |cg23601384 6.761 |0.0067| X IGR/opensea 490 |cg26529538| -6.527 [0.0357] 10 [Gucy26r |  BD/opensea
371 | cg05219430 [ 7.106 0.0039[ 8 IGR/opensea 431 [cg24149628| -6.758 |0.0261| 17 IGR/opensea 491 |cg22404551 ] -6.523 [0.0359] 1 [PRPF38A | 1stexon/shore
372 | cg17856063 [ 7.092 0.0387[ 1 1GR/island 432 |cg14242928 6.749 [0.0145| 19 | PRR19 | 5'UTR/island 492 | cg17900076 | 6.522 0.0485| 18 Joc64259]  BD/shore
373 |cg12311815 [ 7.067 |0.0199| 2 | GPR39 8D/island 433 [cgn0228620| 6.748 |0.0137| X 1GR/shore 493 |cg21243725| 6.521 [0.0275] 7 | cras BD/opensea
374 | cg23495647 [ -7.066 |0.0161[ 4 IGR/opensea 434 |cg13132497| 6.740 |0.0448]| 15 1GR/shelf 494 |cg12305265 | 6.518 [0.0113| 6 | PaRK2 BD/shore
375 |cg09952451| -7.062 [0.0161| 16 IGR/opensea 435 |cg02152968| 6.738 |0.0389 1 | cps5 | TSs1500/shore 495 |cg09932305| 6.516 [0.0145| 4 | wekz | 5'UTR/opensea
376 |cg24199132-7.062 [0.0121| 13 [INC0057] BD/opensea 436 |cg12746557 -6.726 |0.0463| 21 | kcniz5 | 5'UTR/0pensea 496 |cg13612652| -6.496 [0.0251] 13 | Far9 BD/opensea
377 |cgo1483219] 7.058 [0.0427] 16 IGR/opensea 437 |cgo6480525| -6.713 |0.0327| X IGR/opensea 497 |cgo3066664 | 6.492 [0.0416] 19 IGR/shore
378 [cg01786360|-7.052 |0.0432| 6 IGR/shelf 438 |cg22682682| -6.704 |0.0229| 8 IGR/shore 498 | cg04248279] 6.486 [0.0443] 17 | RPH3AL | 5'UTR/shore
379 | cg00460323 [ 7.050 0.0391 4 IGR/opensea 439 |cgo9838441| -6.696 |0.0173| 8 IGR/opensea 499 |cg22282477 [ 6.483 0.0185| 15 | 5185142 |  BD/Opensea
380 |cg20824134 [ 7.047 Jo.0186 7 | srrk2 BD/opensea 440 |cg14334769) 6.694 [0.0244[ x IGR/opensea 500 |cg24980657 | 6.478 [0.0359| 2 1GR/shore
381 |cg17298881 [ -7.042 |0.0077| 10 IGR/opensea 441 [cgoa084786| 6.692 [0.0461| 10 IGR/shore 501 [cg05783316 | -6.476 |0.0040 12 IGR/opensea
382 |cg13799581 7.041 |0.0455 7 | naa38 | 3'UTR/opensea 442 [cgo9151880| -6.688 |0.0365| 2 1GR/island 502 [cg25482834 [ -6.475 |0.0249) 8 IGR/opensea
383 [cg24847621|-7.038 [0.0198| 6 [ TRIM10 | BD/0pensea 443 [cg20005848| -6.687 |0.0222| 6 | ADGRB3 | BD/opensea 503 [cg14182855 | -6.469 |0.0254| X JoRF4L2-a{  BD/shore
384 |cg10734950|-7.036 [0.0223| 1 [ kDM5B | TSS1500/shore 444 | cgo0708678| 6.684 |0.0321| 10 [stc16412| 5'UTR/shore 504 |cg04800895 | 6.468 |0.0389] 18 IGR/opensea
385 [cg21199852-7.031 [0.0329] 3 IGR/shelf 445 |cg10038635| -6.680 |0.0153| 9 [Fam129B| BD/opensea 505 |cg14456855 [ -6.458 |0.0208| 3 | aBccs | BD/opensea
386 |cg02035698 7.021 [0.0137| X [ zvFi8s5 BD/shore 446 |cg19398107 -6.679 |0.0399| 8 IGR/opensea 506 |cg05044414 [ 6.453 |0.0396| 3 | aBccs | s5'UTR/shore
387 | cg20662334 [ 7.020 |0.0424f 11 | MAmML2 [T5S1500/0pensea 447 |cgo2326566| -6.675 |0.0245| 5 | PCDHAG BD/shore 507 |cg13787167 [ 6.452 |0.0333[ 1 IGR/opensea
388 |cg13636533 [ 7.015 |0.0437) 2 | RAPHI | BD/opensea 448 |cg02676380| 6.674 [0.0281| 4 [pP12613] T55200/5hore 508 |cg21439896 | 6.452 [0.0264] 1 | PsmB2 | Tssi500/shore
389 |cg17224410( -7.013 J0.0189[ 9 IGR/opensea 449 |cg02696430| -6.666 |0.0141| 1 | woc2 BD/opensea 509 [cg03168497 | -6.451 |0.0273| 17 |mycBrap|  BD/island
390 |cg27398640 [ -7.010 |0.0299( 15 | LnGO1 BD/shelf 450 |cg27576325| 6.665 |0.0326| 10 [0c 00854 BD/opensea 510 [cg05477656 | 6.437 |0.0375| 21 | app BD/opensea
391 [cgo7881365| 7.010 [0.0324] 19 1GR/island 451 |cg14003931| 6.663 |0.0199 10 | GPRI23 BD/island 511 [cg02008416 | -6.437 |0.0115| 1 | TvEm61 | TSS1500/5hore
392 [cg24112454] 7.007 |0.0085| 14 [K14A1409] 5'UTR/shore 452 |cgo6541218| -6.663 |0.0185| 2 IGR/opensea 512 |cg26241877 6.435 |0.0139] 18 1GR/shelf
393 [cgo0446855 6.997 [0.0039]| X [ PHF8 5'UTR/shore 453 |cg18563852 6.654 |0.0196| 3 | 7FDP2 | 5'UTR/0pensea 513 |cg23561053 [ 6.432 J0.0361 1 | L7 | TS5200/island
394 |cg04026927| 6.984 [0.0070| 10 [ cepss BD/opensea 454 | cg16030471 -6.654 |0.0494| 2 [INC01107 BD/opensea 514 |cg03979754 [ 6.428 |0.0161| 8 | GoLsvww | s'UTR/isiand
395 | cg23963590 [ 6.980 |0.0094| 11 | OR5211 [T551500/0pensea 455 |cg17824222| 6.653 |0.0376| 20 IGR/opensea 515 |cg27365261-6.426 |0.0442| 2 | 0sBPL6 | 5'UTR/0pensea
396 |cgo5676251 | 6.957 [0.0459) 16 | c1601781 | TSS200/5hore 456 |cg22253960| -6.652 [0.0115| 14 [ABHD12B| BD/opensea 516 |cg00564790 6.420 [0.0376] 8 | PoLB BD/opensea
397 |cg14801158| 6.950 [0.0367| 19 | ZNF506 | TSS200/opensea 457 |cg13673252| -6.649 |0.0331| 8 IGR/opensea 517 |cg09442725|-6.420 |0.0149| 13 [INC0104 7 BD/opensea
398 |cg22697555 [ -6.946 [0.0135[ 4 IGR/opensea 458 |cg07000290| 6.646 |0.0143| 6 | HAG BD/island 518 [cg12059257 | 6.413 |0.0406| 9 |c9or129| TS5200/island
399 [cg08782420| 6.943 [0.0137| 5 [ nOFIPI | BD/opensea 459 |cg27345021| 6.644 |0.0100| X | FIRRE BD/opensea 519 [cg12197752 6.409 0.0232f 5 IGR/opensea
400 |cg12919720] 6.942 [0.0396| 20 IGR/opensea 460 |cg20567570 -6.638 |0.0214| 8 | MATN2 | BD/opensea 520 [cg03653511| 6.408 |0.0288| 5 | B4GALT7 | TSS1500/5hore
401 |cg17566592| 6.934 [0.0387| 6 [ sF385 | TSs1500/shore 461 [cg08317907| -6.636 |0.0216| 2 IGR/opensea 521 |cg08200621 | 6.403 |0.0168| 17 | OR4D2 |1stExon/opensea
402 |cg23520347] 6.933 J0.0151] 1 [ RASSFS BD/island 462 |cgo5806487| 6.635 |0.0317| 10 IGR/opensea 522 |cg27401755 [ -6.383 |0.0198| 8 | vps138 | BD/opensea
403 |cgo5645675 | -6.932 [0.0094| 12 | RASSF8 | 5'UTR/opensea 463 | cg24056885| -6.632 |0.0305| 3 hBCCs-Asi| T55200/0pensea 523 |cg09886024 [ -6.382 |0.0445| 1 |GPATCH2 | BD/Opensea
404 |cg11082237]-6.928 [0.0367| 7 [ ssBp1 | TSs1500/shore 464 | cg16622613| -6.631 [0.0158] 13 IGR/opensea 524 |cg11391543 [ 6.380 |0.0409| 16 | kAT8 | TSS1500/5hore
405 |cgl0151737 | -6.905 |0.0108| 6 |FAM120B| 1stExon/island 465 |cg12059045| -6.627 |0.0070| S IGR/opensea 525 |cg18781901| 6.380 |0.0369| 17 |C1701f101 BD/shore
406 |cg12820642 6.892 [0.0454| 6 [ Asr1a 8D/shore 466 |cg13448197 6.626 [0.0261| 10 1GR/island 526 |cg02686689 | 6.380 |0.0199] 21 IGR/opensea
407 |cgo6809298 | 6.873 [0.0023| 6 [cox742 |1ss1500/0pensea 467 |cg24403268| -6.618 [0.0200| 18 1GR/island 527 |cg05986684 | 6.379 |o.0170[ 2 IGR/opensea
408 |cg20011026| 6.873 [0.0491| 20 [ stx4ip | BD/opensea 468 |cg10044629| -6.617 |0.0071| 11 | mucz BD/shore 528 |cg00284086 | -6.374 |0.0250[ 1 IGR/opensea
409 |cgoa102384] 6.871 [0.0067| 6 [ BATS BD/shore 469 |cg22600443| 6.617 [0.0108| 15 [PLA264D |TSS1500/0pensea 529 |cg13422161 6.369 |0.0391| 12 | krT84 BD/opensea
410 [cg21232023] 6.856 [0.0204| 6 1GR/shore 470 |cg20780180| 6.617 |0.0486| 5 | swx24 | BD/opensea 530 |cg18340923 [ 6.367 |0.0188| 14 | unc79 | 5'UTR/shore
411 [cgo6384491| 6.850 |0.0301| X | spiv2a | 5'UTR/shore 471 |cg22398783| 6.612 J0.0169| 9 1GR/island 531 |cg13085507 | -6.366 |0.0361| 10 | ADK BD/shore
412 |cg26525463 | -6.845 |0.0199] 6 [ AkDI BD/opensea 472 |cg21168835 -6.611 |0.0482| 10 IGR/opensea 532 |cg18557149 | 6.366 |0.0403| 7 |oce50224  BD/island
413 |cg23957439 | 6.841 [0.0360[ 19 [ wAIC 3'UTR/shelf 473 |cg08041188 -6.607 [0.0398| 12 [LRC4-KLRK|TSS1500/0penseal 533 |cg04531182 | -6.364 [0.0447| 12 |IRC4-KLRK|TSS1500/0penseal
414 |cg13601275| 6.836 [0.0049| 5 | PcOHBS | 1stexon/shore 474 |cg11352316| 6.605 [0.0497| 14 IGR/opensea 534 |cg05935064 | 6.355 |0.0067| 16 | PRSS36 | 1stexon/shore
415 |cg27520431 -6.823 [0.0290| 7 [ ssBp1 | TSs1500/shore 475 |cg16424311| 6.598 |0.0441| 6 | cRISP3 | BD/opensea 535 [cg25137613 [ -6.352 |0.0158 3 | Amn7 | Tss1500/island
416 |cg11413098 | -6.819 [0.0170] 20 IGR/opensea 476 |cg05486432( 6.592 |0.0154| 1 [ NOs14P | BD/opensea 536 |cg09694258 | -6.347 |0.0335| 1 | sica445 | BD/opensea
417 |cg16713321] -6.807 [0.0293] 11 IGR/opensea 477 |cg21881902 -6.591 |o.0484| 1 | opPn3 BD/opensea 537 |cg14675896 | -6.345 |0.0192| 19 [caTsPerG|  BD/shelf
418 |cg07626700] 6.806 [0.0201| 7 [ womi | Tss1500/island 478 |cg10330313| 6.584 |0.0318] 12 | PPTC7 BD/opensea 538 |cg16789863 [ -6.342 |0.0446[ 2 IGR/shore
419 [cgo2047581 -6.800 |0.0066| X IGR/opensea 479 |cg04691036 -6.577 |0.0493| X | cpR1 | TS5200/0pensea 539 |cg05614010 | 6.336 |0.0299] 15 1GR/opensea
420 |cg17922283-6.797 [0.0137| 14 | RrGs6 BD/opensea 480 |cg01506334-6.572 |0.0385 1 | RERE BD/opensea 540 |cg06503306 | 6.335 |0.0380] 19 IGR/shelf
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541 |cg16606110]-6.334 [0.0137] 12 IGR/opensea 601 [cg06197264/ -6.169 |0.0296| 9 IGR/opensea 661 |cg09475718 | -5.985 |0.0157| 10 | Bicc: BD/opensea
542 |cg25106105 | 6.333 [0.0447| 12 IGR/opensea 602 |cg12092346| 6.168 |0.0441| 18 | kcvG2 BD/island 662 |cg22838050 [ 5.985 |0.0451| 19 | meD16 BD/shore
543 |cg12884422 | 6.329 [0.0329 11 IGR/opensea 603 [cg01659202] 6.158 |0.0383| 12 IGR/opensea 663 |cg15077975 [ 5.984 0.0227[ 3 IGR/opensea
544 |cg12853258 | 6.329 |0.0395) 5 IGR/opensea 604 |cg08780332| 6.155 [0.0158[ 1 IGR/opensea 664 |cg09731698 | -5.979 [0.0401] 5 IGR/opensea
545 | cg24785368 [ 6.326 [0.0330| 14 |TMEM30B| TSS200/5hore 605 |cg26536378) -6.153 |0.0214| 4 | Fsmis BD/opensea 665 |cg08746762 [ 5.976 |0.0188| 4 IGR/opensea
546 |cg21329660 [ 6.325 0.0306 18 IGR/opensea 606 |cg25535316 6.151 |0.0236| 11 | PHRFI 5'UTR/shelf 666 |cg08763063 [ 5.976 |0.0268| 7 |cnwaP2|  BD/opensea
547 | cg26284735 [ -6.325 |0.0329 3 1GR/shelf 607 [cg03928353| -6.151 [0.0218] 15 IGR/opensea 667 |cg03014957 | -5.973 |0.0072| 20 | DEFB118 |TSS1500/0pensea
548 |cg01722932] 6.324 [0.0335] 11 [ MTVR1B | TSS200/5hore 608 |cg25529370| 6.149 |0.0320| 14 [GPATCH2L| BD/opensea 668 [cg01076861 [ -5.973 |0.0336| 6 IGR/opensea
549 [cg07407736 | -6.322 [0.0257| 4 IGR/opensea 609 [cg09349058| -6.145 |0.0465| 11 IGR/opensea 669 |cg15713662 [ 5.969 |0.0232) x | wHs BD/opensea
550 |cg04764399| 6.319 [0.0327] 19 [ ED28 | TSS1500/5hore 610 |cg12462883| 6.143 |0.0347| 3 | sLc9410 | T55200/0pensea 670 |cg16753771 -5.965 |0.0474| 7 | swp1 BD/opensea
551 [cg17266123|-6.317 [0.0431| 21 [AP3K7CI| 5'UTR/opensea 611 [cg11660561| 6.143 |0.0381| 14 | PRKCH | BD/opensea 671 |cg08497835 [ -5.964 |0.0473| 1 | £rB41 | 5'UTR/0pensea
552 |cgo7859753 [ -6.315 J0.0199] 13 1GR/shelf 612 |cg24439037|-6.141 [0.0146| 14 IGR/opensea 672 [cg15178291| 5.963 |0.0242| 8 | spior BD/opensea
553 | cg04767522 [ 6.307 |0.0269| 6 | kiF13A | BD/opensea 613 [cg23985374 6.140 [0.0209| 5 | PcOHAG BD/shore 673 [cg07873154 [ 5.963 |0.0194| 6 | TRIM10 | BD/Opensea
554 | cg16760019 [ 6.304 |0.0086| 8 |HMBOX1 [ 5'UTR/shelf 614 [cg04142296-6.139 |0.0228| 8 | pLEKHAZ | TSS1500/5hore 674 |cg05263725 | 5.961 |0.0394| 10 |inco086]  BD/opensea
555 | cg18598108 [ -6.304 J0.0311 5 IGR/opensea 615 |cg04612667 6.137 |0.0422| 6 IGR/opensea 675 |cg04547000 | -5.960 |0.0486] 16 IGR/opensea
556 |cg08697310 6.303 [0.0358| 11 [c110185| TSS1500/5hore 616 |cg25403442-6.136 [0.0108| 10 1GR/shelf 676 |cg14333086 | -5.960 |0.0110| 9 | wELFB BD/opensea
557 |cg20663448|-6.303 [0.0322| 6 [ AP |TSS1500/0pensea 617 |cg16367518 6.134 |0.0295| 6 | HLAE | TSS1500/5hore 677 |cg14200251 5.958 |0.0492| 8 | ”RMDNI BD/shore
558 |cg26314966 | 6.299 [0.0438] 17 1GR/island 618 [cg04600055| -6.128 |0.0452| 8 1GR/island 678 |cg09834729 [ -5.957 |o.0129] 11 1GR/opensea
559 [cg11646294] 6.299 [0.0253| 2 [ PRLH |TSS1500/0pensea 619 |cg05828191 6.126 |0.0101| 16 | wors9 | TSS1500/5hore 679 |cg02159635 [ -5.955 |0.0409| 4 | ca0r22 | BD/Opensea
560 |cg02296932-6.298 [0.0121| 7 [ mmD2 | BD/opensea 620 |cg24441899] 6.124 [0.0275 7 [ spk1 BD/opensea 680 |cg15162316 | 5.950 [0.0038| 10 | MLLTI0 | EB/opensea
561 | cg26775604 [ -6.298 |0.0182| 6 |HisTIHID[TSS1500/0pensea 621 [cg02076818| -6.114 |0.0257| 4 IGR/opensea 681 [cg06153964 [ 5.948 |0.0399| 8 IGR/opensea
562 | cg21809927 [ 6.297 |0.0438| 6 | TRIM31 | BD/opensea 622 [cg12821812 6.113 |0.0122| 19 [ TcF3 BD/shelf 682 [cg14033737 5.945 0.0213[ 3 IGR/opensea
563 | cg21096684 [ 6.293 0.0359[ 17 | SRR BD/opensea 623 [cg07016730] 6.113 |0.0090| 22 | sBF1 BD/shore 683 [cg10160614 | 5.939 |0.0383[ 2 1GR/shelf
564 |cgo0646813| 6.292 [0.0467| 4 | TR1 | 5'UTR/0pensea 624 |cg11482779| 6.112 |0.0075| 19 | mEGF8 | BD/opensea 684 |cg18708233 [ 5.938 |0.0316| 10 |ccoc1094] TSS1500/5hore
565 |cg02145337|-6.285 [0.0227| X [stc25414] BD/opensea 625 |cg07740705[-6.111 |0.0195| 11 | swx19 | 3'UTR/opensea 685 |cg24727089 [ -5.935 |0.0369] 18 IGR/opensea
566 |cg05373339|-6.284 [0.0251] 22 [ 7UG1 | TSS1500/5hore 626 [cg00471476| 6.111 [0.0239] 15 IGR/opensea 686 |cg02557364 [ 5.934 |0.0375[ 7 1GR/island
567 |cg14519184] 6.281 [0.0047| 7 [DNAHIZI | BD/opensea 627 |cg02755130 6.110 |0.0227| 4 | wwcz | BD/opensea 687 |cg08668883 [ 5.934 |0.0497[ 7 IGR/opensea
568 |cg01124539 | 6.281 [0.0245[ 9 IGR/shore 628 |cg24817502| 6.104 [0.0046| x | kcnerL | Tss1500/shore 688 |cg12082922 | -5.931 [0.0484] 10 IGR/opensea
569 |cg02056268 [ -6.267 [0.0271 1 | or278 [TSS1500/0pensea 629 |cg09536738 6.102 |0.0139| 2 | E£fHD1 | TSS1500/island 689 [cg15931507 [ -5.928 |0.0231| 1 |wnup210L| EB/opensea
570 | cg12302402 [ 6.265 [0.0187| 11 |oca9414] Tss200/island 630 [cg20486004 6.100 |0.0238| 4 IGR/opensea 690 [cg04770282 [ 5.926 |0.0214] 16 1GR/shelf
571 | cg12885826 [ -6.261 [0.0335| 11 | picaim | 5'UTR/0pensea 631 [cg03258257 6.100 |0.0101| 16 | ZvF276 | TSS1500/5hore 691 |cg13497283 [ 5.922 |0.0362] 16 IGR/opensea
572 | cg02062237 [ -6.253 [0.0465| 4 | Ank2 BD/opensea 632 [cg05988046| 6.085 |0.0239| 2 IGR/opensea 692 [cg09774931-5.920 |0.0381| 4 IGR/opensea
573 |cg22669698 | 6.252 [0.0248| 15 [cswk1G1| TSs1500/shore 633 [cg17913306| 6.083 [0.0306| 14 IGR/opensea 693 |cg18473196 [ -5.918 |0.0269| 19 | MAMSTR |  5'UTR/shore
574 |cgo8590134] 6.252 |0.0364| 9 [ Focap | BD/opensea 634 |cgo8784247 6.081 |0.0121| 12 | MIR618 | TSS200/shore 694 |cg09577317 [ 5.917 0.0331f 8 IGR/shore
575 |cg25661961|-6.249 [0.0091| 4 | PDGFC | BD/opensea 635 |cg09539578 -6.076 |0.0342| 8 | kcvB2 | BD/opensea 695 |cg08622859 [ -5.917 |0.0372f x IGR/opensea
576 |cg12095549 | -6.247 [0.0196| 13 1GR/opensea 636 |cg18211686| 6.076 [0.0309| 5 [ALDH7A1 BD/shore 696 |cg15811435 | -5.910 [0.0258] 4 | tnx1 BD/opensea
577 | cg01015483 | 6.246 [0.0098[ 4 IGR/opensea 637 [cg11230822 6.073 [0.0483| 1 | c8a BD/opensea 697 |cg06712980 [ -5.909 |o.0198 12 IGR/opensea
578 | cg13337773 [ -6.244 |0.0376| 5 | GLRAz BD/opensea 638 |cg26646542| 6.071 |0.0412| 10 |c1019276| TSS1500/5helf 698 [cg00361017 | 5.902 |0.0394| 6 | PoEIOA BD/shore
579 |cg13448633 [ 6.242 Jo.0162| 5 | ELL2 BD/opensea 639 [cg17396020( 6.063 |0.0457 2 | scvia | s'UTR/opensea 699 |cg05262295 | 5.892 0.0147 19 1GR/shore
580 |cg09810059 [ -6.238 J0.0491[ 1 1GR/island 640 |cg26724025| -6.062 |0.0275| 4 IGR/opensea 700 |cg26129200( 5.879 |0.0371 x | zmarz | s'uTR/shore
581 [cg12529653 6.235 [0.0477| X IGR/opensea 641 |cg13407348| 6.059 |0.0277| 6 IGR/opensea 701 |cg16240755 [ -5.877 |0.0293[ 2 1GR/opensea
582 |cg18121641|-6.234 [0.0347] 15 | uaca BD/opensea 642 |cg19461907 6.057 |0.0452| 19 | oceL1 | Tss1500/5hore 702 | cg07849604 [ 5.875 |0.0279[ 3 TRH | TS5200/island
583 [cg20925811] 6.234 |0.0139] 20 [ mmPy BD/shore 643 |cg21185355] 6.053 J0.0199| 3 | uik4 BD/opensea 703 |cg24762931 -5.873 J0.0212f 2 IGR/opensea
584 |cg04696756 | 6.227 [0.0491| 11 frL2-5nx1] BD/opensea 644 |cg04980339 6.049 [0.0383| 4 [usDH-As1| BD/opensea 704 | cg00457913 | 5.873 0.0246| 6 |c6orf138| T55200/5h0re
585 |cg05826762| 6.219 |0.0164| 7 IGR/opensea 645 |cg08121408| 6.025 |0.0329| 1 SLC1A7 BD/opensea 705 |cgl1977760| 5.873 |0.0444| 19 | TDRD12 TSS200/island
586 | cg04599589 [ 6.209 0.0245[ 6 IGR/opensea 646 [cg11530334) -6.019 |0.0103| 8 IGR/opensea 706 [cg01553910( 5.870 |0.0129] 6 | GRM4 BD/opensea
587 |cg14413394 [ 6.207 0.0370[ 5 IGR/opensea 647 |cg02873315] 6.015 [0.0291| 10 1GR/island 707 |cg13180566 [ -5.866 |0.0407[ 4 1GR/shelf
588 | cg00805973 [ -6.202 0.0121 4 1GR/shelf 648 [cg25199357 6.013 |0.0203| 7 IGR/opensea 708 |cg07731620( 5.863 |0.0370[ 6 1GR/shore
589 |cg18298927-6.199 [0.0306| 18 1GR/island 649 [cg02733025 6.013 0.0423| 7 IGR/opensea 709 |cg01021271 | 5.853 0.0399] 11 IGR/opensea
590 |cg15410343] 6.198 [0.0132| 7 [oc650224 TSS1500/5hore 650 |cg09711372-6.007 |0.0220| 11 [ OR5162 |TS51500/0pensea 710 |cg11247378 | 5.847 0.0395| 22 IGR/island
591 [cg24764243 | 6.198 [0.0356] 7 [ NRCAM | 5'UTR/0pensea 651 |cg26820559] -6.001 |0.0147| 7 IGR/opensea 711 |cgo2517528 | -5.844 |0.0431| 12 IGR/opensea
592 [cg04189235|-6.195 |0.0288| 8 [INC01605 TSS200/0pensea 652 |cg01817393-6.000 |0.0397| 20 | Gnas | Tss1500/shore 712 | cg14696287 [ 5.844 10.0302[ x |mamip1 | BD/opensea
593 [cgo5763378 | 6.192 |0.0413] 8 | RNF194 [Ts51500/0pensea 653 |cg06298530| -6.000 [0.0170| 15 hoRD115-1) T55200/0pensea 713 |cg04801249 | 5.844 [0.0197| 2 IGR/opensea
594 | cg05003832 [ -6.190 [0.0227 10 | FAM45A [  BD/opensea 654 [cg11652888 5.998 [0.0366| 10 IGR/opensea 714 |cg01904891 | 5.843 |0.0469| 8 | Pinx1 BD/opensea
595 | cg11458087 [ 6.184 |0.0360 x | oPHNI | BD/opensea 655 |cg20995928 5.995 |0.0456| 1 IGR/opensea 715 |cg06349632 | 5.841 |0.0461| 20 | cBFA272 |  BD/opensea
596 | cg08835342 6.181 0.0127[ 19 | PRR19 | 5'UTR/island 656 |cg09638559( 5.994 |0.0284| 3 | oraz | Tss1500/shore 716 [cg19302410( 5.835 |0.0135| 19 | PRR19 | S'UTR/island
597 |cg22026953] 6.178 |0.0271] 6 IGR/opensea 657 |cg10273343[ 5.992 |0.0108| 7 | DFNAS | BD/opensea 717 |cg23366556 | 5.829 |0.0368| 10 | casc10 | Tss1500/shore
598 |cg02949523|-6.172 [0.0499] 13 [ cars2 BD/shelf 658 |cg26704011 5.990 |0.0309| 8 IGR/opensea 718 |cg08227444 [ -5.829 |0.0407| 1 |catspera| BD/opensea
599 |cg10028717]-6.172 [0.0197| 6 [ NRNI BD/island 659 |cg21775668| 5.986 |0.0228| 6 |0C285731T551500/0pensea 719 |cg02946846 | 5.829 |0.0406| 16 | swx29 | BD/opensea
600 |cg14165614 6.170 [0.0075| 10 | H2AFv2 | TSS1500/5hore 660 |cg05063897 5.985 |0.0394| 1 [7P73-A51| BD/0pensea 720 |cg12442665 [ -5.823 |0.0257| 22 | GRAMD4 |  BD/0pensea
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721 |cg11747820 5.821 0.0339| 1 | PTPRU BD/shore 781 [cgo5617797| 5.688 |0.0140| 20 IGR/opensea 841 |cg17604152 [ 5.567 Jo.0145[ x | casc BD/opensea
722 |cg18626683 | 5.820 [0.0373| 1 [ PRRX1 | BD/Opensea 782 |cgo6439884| -5.685 |0.0452| 1 | HNRNPR |  BD/opensea 842 |cg18056097 | 5.566 |0.0129| 20 | cHMP4B | 3'UTR/opensea
723 |cg11348817 | -5.820 [0.0137| 6 [ ALP1 |TSS1500/0penseal 783 |cg24454158| -5.685 [0.0136] 1 | Fmvn2 BD/opensea 843 |cg12103742 [ 5.566 |0.0343] 11 IGR/shore
724 |cgl8872420| 5.819 |0.0343| 14 SPTLC2 BD/opensea 784 |cg07673020| 5.684 |0.0492| 7 IGR/opensea 844 |cgl7170684| 5.564 |0.0239| 5 IGR/opensea
725 |cg02535680 | -5.818 [0.0048| 19 [INC00904TSS1500/0pensea 785 |cg06644349| 5.684 |0.0172| 12 | P7PRO | BD/0pensea 845 |cg09521435 [ 5.563 o.0190f 2 IGR/opensea
726 | cg11050977 [ -5.816 [0.0327| 11 | MIR1261 [TSS51500/0pensea 786 |cg17017848| -5.683 [0.0313] 11 IGR/opensea 846 |cg15341874 5.559 |0.0337| x | RPL39 | TSs1500/shore
727 | cg18123184 [ -5.813 |0.0147 9 | TRPM6 | BD/opensea 787 |cg11480627| 5.683 |0.0291| 11 | sHank2 BD/island 847 [cg09750510 -5.557 |0.0200| 6 |stc1744 | 5'UTR/opensea
728 | cg16794869 [ -5.811 |0.0180 12 |c1002887] BD/opensea 788 |cgoas561511 5.681 |0.0435| 20 | ZvF337 | TSS1500/5hore 848 |cg18823710( -5.557 |0.0447| 8 | ~RaG1 BD/opensea
729 | cg07143815 [ 5.804 0.0488[ 8 IGR/opensea 789 |cg02916525) 5.675 |0.0195| 2 | RoCk2 | BD/opensea 849 |cg14976348 [ -5.545 J0.0362| 1 1GR/opensea
730 |cg16291861] 5.803 [0.0158] 19 IGR/opensea 790 |cg15788369] 5.675 |0.0153| 19 1GR/island 850 |cg06888460 | 5.544 10.0309| 11 | LoHALEA | TSS200/isIand
731 [cg19738424 -5.799 J0.0268| 19 | opPa3 BD/opensea 791 |cg13689996| -5.675 |0.0028| 17 [c170/f54| BD/Opensea 851 |cg06728055 [ -5.542 |0.0482 3 | wwr1 | BD/opensea
732 |cg13843791 ] 5.798 [0.0302 12 [ zccHcs | BD/opensea 792 |cg01285144| 5.671 [0.0448| 11 [ OR5241 |TS51500/0penseal 852 |cg12833841| 5.542 [0.0383] 3 IGR/opensea
733 | cg03240800| 5.793 [0.0397| 5 [ PcoHAG 8D/shore 793 [cg20236089 5.670 |0.0311| 6 | OTWBPI | BD/opensea 853 [cg22592525 | 5.539 |0.0139] 12 IGR/opensea
734 | cg07068853 [ 5.792 0.0405[ x IGR/opensea 794 | cg15877652| 5.669 |0.0159| x | wHsL2 BD/opensea 854 |cg10485633 [ 5.537 |o.0180[ 5 IGR/shore
735 | cg17279574 [ -5.786 |0.0074| 6 | ADTRP BD/opensea 795 |cg09948769| 5.663 [0.0202| 15 1GR/shelf 855 |cg21616982 [ 5.535 |0.0483| 12 IGR/opensea
736 | cg15394321 [ -5.786 [0.0367 12 |c1005073| BD/opensea 796 |cg03570994| 5.659 |0.0453| 6 | PPT2 | TSS200/shore 856 |cg08231326 | -5.534 |0.0122 18 IGR/opensea
737 | cg05346981 [ -5.786 [0.0407| 1 |miR548F3| BD/0pensea 797 |cg13839829| -5.656 |0.0427| 7 IGR/opensea 857 |cg19717703 [ -5.533 Jo.0164| 6 IGR/opensea
738 |cg20827960| 5.785 [0.0294] 11 [ ~7m BD/opensea 798 |cg20960683| -5.651 |0.0105| 3 IGR/opensea 858 |cg22818074 [ 5.527 |0.0403| 15 | MaP2k1 | BD/0pensea
739 |cg26928972 5.782 [0.0065| 3 [ csTa |1ss1500/0pensea 799 |cg02693238 -5.651 |0.0477| 8 | vps138 | BD/opensea 859 |cg21190244 [ -5.526 |0.0309| x | FAM47B | TSS1500/5hore
740 |cg19387053 | 5.780 [0.0193[ 18 [ HMsD |Tss1500/0penseal 800 |cg16747877| 5.647 [0.0245| 6 | uspas £B/opensea 860 |cg26536593 | -5.520 [0.0075| 1 | ZnF670 | TSs1500/shore
741 |cg05157702 | -5.780 |0.0488| X PIR 5'UTR/shore 801 |[cg23825373|-5.646 |0.0347( 21 IGR/opensea 861 |cg03725544|-5.517 |0.0308| 2 IGR/opensea
742 |cg12813768 [ 5.776 |0.0109| 1 | svcpz BD/shore 802 |cg04582770| -5.645 |0.0239| 15 | ™mED3 | TSS1500/5hore 862 [cg03779328 | 5.516 |0.0306| 21 |kRTAP6-1 | TSS200/0pensea
743 | cg05115664 [ -5.765 [0.0257[ 9 1GR/island 803 [cg14716792| -5.645 [0.0419| 11 | OR4A15 |TSS1500/0pensea 863 [cg07105285 [ 5.513 |0.0284| 11 | MmWR1B | TSS200/5hore
744 | cg00789793 [ 5.765 |0.0431| 3 | Rasaz BD/opensea 804 [cg11857517 5.640 [0.0477| 5 | semAsA | BD/opensea 864 |cg21878148| 5.510 |0.0441| 13 | KiHLI BD/shore
745 | cg01758864 | 5.762 [0.0193 1 | prkFB2 | BD/opensea 805 |cg26794885| -5.639 |0.0359| 8 IGR/opensea 865 [cg10881311 5.505 |0.0311| 2 |sT6GAL2 | 5'UTR/0pensea
746 |cg04002804 | -5.758 [0.0294| 19 IGR/opensea 806 |cg14201389] 5.639 |0.0028| 11 [ RSk BD/opensea 866 |cg13480738 [ -5.499 |0.0395[ 2 | PrRkcE | BD/opensea
747 |cg11635197] 5.758 [0.0201] 11 [ wPAss | 3'UTR/opensea 807 |cg13095698| 5.639 |0.0463| X | saT1 [TSS1500/0pensea 867 |cg08950105 [ -5.497 J0.0196[ 9 IGR/shore
748 | cg18582766 | -5.757 [0.0334| 7 [ psmc2 | BD/opensea 808 |cg19732987 5.639 [0.0064| 10 | B7TAFI BD/opensea 868 |cg15365353 | -5.493 [0.0076] 5 IGR/opensea
749 | cgo0354692 | -5.755 [0.0200| 5 | vcan | 3'UTR/opensea 809 [cg27358947| 5.636 |0.0370| 10 | ENTPDI | BD/opensea 869 |cg12390454 | 5.492 |o.0498| 11 IGR/opensea
750 | cg00036119 [ 5.752 |0.0333[ 16 | A28P1 | BD/opensea 810 [cg20819154| 5.632 |0.0152| 6 [ wmup BD/opensea 870 [cg27174137| 5.492 0.0447| 7 | suwz BD/opensea
751 | cg22073869 [ 5.751 |0.0277| 13 | Farp1 BD/opensea 811 [cg20898865| -5.630 [0.0366| 10 IGR/opensea 871 |cg02447462 5.491 |0.0493| 19 | crD 8D/island
752 | cg08790036 | -5.749 0.0278[ 5 IGR/opensea 812 |cg21483431] 5.623 Jo.0110| 12 | c1RL BD/opensea 872 |cg10566015 [ -5.490 |0.0277 8 IGR/opensea
753 | cg17303779 [ -5.747 |0.0416| 5 |RAsGEF1c| BD/opensea 813 [cgn0936349| 5.622 |0.0124| X IGR/shelf 873 |cg22189925 [ -5.490 |0.0311| x |iL13RA1 | BD/opensea
754 |cg16192086 | -5.746 [0.0311| 2 [c1010600] BD/opensea 814 |cg27434326| 5.619 |0.0416| 2 IGR/shore 874 |cgn9528218 | -5.487 |0.0400| 20 | NCOA3 | 5'UTR/0pensea
755 |cg16780859 | -5.746 [0.0094| 4 [ PALLD | BD/opensea 815 |cg27048432 5.618 |0.0307| 2 | GPR39 BD/island 875 |cg10691430 [ -5.484 J0.0141| 2 IGR/opensea
756 | cg26618267 | -5.745 [0.0243[ 10 1GR/opensea 816 |cg06148154| -5.616 [0.0343| 5 [ c50rf66 | 5'UTR/0pensea 876 |cgl0818781| 5.482 [0.0276] 12 | PHB2 | TSs1500/shore
757 |cg03824347|-5.742 |0.0384| 4 IGR/opensea 817 |cg03303774| 5.616 |0.0423| 4 IGR/shore 877 |cgl8306115|-5.477 |0.0160| 4 RXFP1 |TSS$1500/openseal
758 |cg13322464 [ 5.742 |0.0395[ 6 | amnn | Tssi500/shore 818 [cg02201479| 5.610 |0.0269 10 | vPPSA BD/shore 878 |cg11866589 [ -5.475 |o.0040[ 1 IGR/opensea
759 | cg12796409 [ 5.737 o.0451| 10 IGR/opensea 819 [cg15061569] -5.607 [0.0475| 19 IGR/shore 879 |cg08993878 | 5.475 |0.0412| 12 IGR/opensea
760 | cg06202614 [ -5.733 |0.0258| 2 |inco0s0] BD/opensea 820 [cg12161603| -5.603 |0.0481| 11 | mTcH2 | BD/opensea 880 |cg18809706 [ -5.475 |0.0194f 7 IGR/shore
761 | cg27053108 [ -5.723 0.0485[ 2 IGR/opensea 821 [cg21180010] -5.599 |0.0423| 4 IGR/opensea 881 |cg0a664465 [ -5.474 |0.0458[ 5 1GR/opensea
762 | cg03269770 [ 5.723 0.0331| x | HR2c | 3'UTR/0pensea 822 [cg11987757 5.592 [0.0354| 9 | L1z BD/opensea 882 |cg01783554 [ -5.471 |0.0184f 8 IGR/opensea
763 |cg13141188|-5.722 [0.0278] 5 [ KR4 |1ss1500/0pensea 823 |cg11852899| -5.588 |0.0408| x | omD | 5'UTR/0pensea 883 |cg15083578 | 5.467 |0.0174| 3 | c30123 | 3'UTR/0pensea
764 |cg11394276 | 5.719 [0.0161| 10 [ GPAmM | 3'UTR/opensea 824 |cg24469288| -5.585 |0.0463| 11 IGR/opensea 884 |cg03696109 [ -5.466 |0.0445[ 6 IGR/opensea
765 |cg07291037 | 5.716 |0.0275| 9 |CACNA1B BD/opensea 825 |cg20590252| 5.584 |0.0421| 2 PDIA6 BD/opensea 885 |cg26989531| 5.465 |0.0039] 12 CCND2 1stExon/shore
766 |cg06646165 | 5.713 [0.0277| 9 | 1-Dec | 5'UTR/0pensea 826 [cg26519249| 5.584 |0.0214| 8 IGR/opensea 886 [cg26123647 [ 5.461 |0.0204| 2 | myiL | s'utr/shore
767 | cg07595861 [ 5.707 0.0249 4 IGR/opensea 827 [cg01578632 5.583 [0.0383| 16 [ wwp2 |Tss1500/0pensea 887 |cg04295473 [ 5.458 |o.0166 3 | wiGnz BD/opensea
768 | cg08692541 [ -5.707 |0.0094| 3 | c30120 [T551500/0pensea 828 |cg01746252 5.583 |0.0347| 10 |pPAPDCIA|  BD/opensea 888 |cg08521238 | -5.457 |0.0317| 11 | A7613 | TSS1500/5hore
769 |cg13081489 [ 5.706 |0.0183[ 1 | wiD1 BD/shelf 829 [cg19175386 -5.582 [0.0437| 12 IGR/shore 889 |cg18157505 | -5.456 |0.0455| 1 | P7PRC BD/opensea
770 | cg20443707 [ 5.706 |0.0139 6 | GmDs BD/opensea 830 |cg24319133 -5.580 |0.0478| 4 IGR/opensea 890 [cg11307144 5.453 |0.0442| 18 | £PB4113 | 5'UTR/0pensea
771 |cg26068079 | -5.706 J0.0113| 8 | wra1 BD/opensea 831 [cg18476517 -5.580 |0.0458| 8 IGR/opensea 891 |cg07463869 [ -5.453 J0.0412[ x | pmp BD/opensea
772 |cg25411977] 5.706 J0.0440| 2 | T55C1 BD/island 832 [cg02570900| 5.579 |0.0300| X |[iL1RAPLZ| BD/opensea 892 |cg23276941 -5.452 J0.0300| 16 | PaRN BD/opensea
773 |cg03476948 | -5.706 [0.0370| 14 IGR/opensea 833 |cg02871254| 5.576 [0.0292| 8 [wsmcez | BD/opensea 893 |cg18847904 | -5.451 [0.0131] 5 IGR/opensea
774 |cg01773685 | 5.703 [0.0401| 19 [ kik15 BD/island 834 [cg06334000 -5.576 [0.0473| 12 IGR/opensea 894 |cg02580917 [ 5.449 0.0295[ s IGR/shore
775 | cg26662682 [ -5.702 |0.0367| 1 | scp2 BD/opensea 835 [cg11234163 5.574 |0.0321| 6 IGR/opensea 895 |cg19063065 [ 5.448 |0.0175 1 | TviEMS6 |  BD/opensea
776 | cg21055528 | 5.700 0.0374[ 6 LTB BD/shore 836 [cg02729383| 5.573 |o.0198| 7 IGR/opensea 896 [cg21431139 5.448 o.0158[ x IGR/opensea
777 | cg13012891 [ -5.699 J0.0092| x | vBp1 BD/opensea 837 |cg09745688 5.572 |0.0492| 16 | PRSS22 | TSS1500/5hore 897 |cg16890362 | 5.447 |0.0178| 16 | RRN3P2 |  BD/opensea
778 | cg01448115 [ 5.697 0.0182 12 IGR/opensea 838 |cg08094206 -5.569 |0.0179| 6 | TRIM10 | BD/opensea 898 |cg01528321 5.447 0.0442| 10 | msPAN14 | 5'UTR/island
779 |cg02871941] 5.694 |0.0212| 19 | ™RDIZ | S5'UTR/island 839 |cgo4740812| -5.568 |0.0207| 12 | TRHDE BD/shelf 899 [cg11070419 | -5.446 |0.0454| 1 | caBPA [TSS1500/0pensea
780 [cg22223709| 5.689 [0.0339] X [pPP1R2P9|  BD/island 840 |cg23182840| 5.568 |0.0471| 3 | sETmMAR | TSS1500/5hore 900 [cg09756010 [ 5.445 0.0137[ 5 1GR/opensea
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901 |cg25836146 | -5.444 [0.0265] 13 IGR/opensea 961 |cg13144471 5.331 |0.0294| X | KkiFaa BD/opensea 1021 | cg03054248 [ -5.216 |0.0400[ 1 IGR/opensea
902 [cg13417066 | 5.440 |0.0244] 5 IGR/opensea 962 |cg14535531 5.330 |0.0164| 18 [C180rf26 |TSS1500/0pensea 1022 | cg19412808 [ -5.216 |0.0252[ 1 IGR/opensea
903 [cg16034411] 5.439 Jo.0196] 5 IGR/opensea 963 |cg18348318| -5.330 |0.0350| 4 | SORCs2 | BD/opensea 1023 | cg17559089 [ -5.213 J0.0199] 7 | cawvz BD/opensea
904 |cg25491254(-5.433 |0.0201| 7 IGR/opensea 964 |cg23109323| 5.328 |0.0453| 4 IGR/opensea 1024 | cg24015814 | -5.213 [0.0404| 4 AIMP1 BD/opensea
905 |cg13311549] 5.432 [0.0317| 7 [ 0s8pL3 | 5'UTR/0pensea 965 [cg11788263| -5.324 |0.0166| 10 | ccserz | BD/opensea 1025 | cg21088438 [ -5.212 |0.0448 14 | stc10a1 [Tss1500/0pensea
906 |cg24100049 | 5.430 [0.0200| 6 IGR/opensea 966 |cg05793094| 5.316 |0.0358| 6 | TRIM10 | BD/opensea 1026 | cg05892167 [ -5.209 |0.0396 3 | ROBO1 | BD/0pensea
907 |cg03768897 | -5.429 [0.0199] 10 [ Fank1 BD/shelf 967 |cg05951558| 5.316 [0.0232| 3 | Ece2 BD/shore 1027 | g07721409 [ -5.204 0.0446 10 1GR/shore
908 |cg20132545|-5.427 [0.0129] 3 [ PPP1R2 | TSS1500/5hore 968 |cg10501067 5.315 |0.0124| 15 | &Low BD/opensea 1028 | cg07409471 [ -5.203 o.0411f 17 | 7BCD BD/shelf
909 |cg15568276 | 5.426 [0.0460| 1 [ csper BD/opensea 969 |cg14367592 5.314 J0.0332| 5 1GR/shore 1029 | cg18546752 [ 5.202 |0.0391| 2 | RAPGEFa | BD/opensea
910 [cgoa183015 | -5.425 [0.0303] 13 IGR/opensea 970 |cgo0310410| -5.307 J0.0357| 2 IGR/shore 1030 | cg09140693 [ 5.202 0.0408[ 7 IGR/opensea
911 [cg13644626| -5.423 |0.0127| 9 [ Patm2 BD/shelf 971 |cgoa522432| -5.307 |0.0307| 6 IGR/shore 1031 | cg04555941 [ -5.201 0.0361| 4 | HpGD [ Tss1500/5hore
912 |cg25626441(-5.421 |0.0159| X MAGT1 TS51500/shore 972 |cgl7897518| 5.306 |0.0421| 7 IGR/shore 1032 | cg20079129 | -5.198 [0.0290| 1 |Clorf228 BD/shore
913 [cg16692494 | 5.420 [0.0406| 7 IGR/opensea 973 |cg24128202) 5.302 |0.0245| 22 | wF | Tss1500/5hore 1033 | cg10732641 [ 5.196 |0.0198| 19 IGR/opensea
914 |cg17827650| 5.414 [0.0261| 7 | momz | Tss1500/island 974 |cg10907148 5.301 |0.0170| 17 [c17028| BD/opensea 1034 | cg11299012 [ -5.195 |0.0326| 5 | PHYKPL | BD/opensea
915 |cgo9761265| 5.413 [0.0378] 10 IGR/opensea 975 |cg03092029| 5.299 |0.0199| 7 [PoTi-As1| BD/Opensea 1035 | cg19325793 [ -5.193 0.0485| 6 |HLA-DPB2 BD/shelf
916 |cg06561325 5.412 [0.0093| 7 [ NUP205 |TSS1500/0pensea 976 |cg18884295( 5.296 [0.0275| 6 |EPB4112| BD/Opensea 1036 | cg25432306 [ -5.193 |0.0147 12 |c1019284|TS51500/0pensea
917 |cg15767233 | -5.408 [0.0200| 8 [ cnGB3 |TSS1500/0pensea 977 |cg25806677 -5.296 |0.0199| 2 [iNC0112] BD/opensea 1037 | cg25661892 [ 5.189 0.0305[ 6 IGR/island
918 [cg24929566 | -5.406 |0.0148| 3 IGR/shelf 978 | cg26652702 5.296 |0.0442| 10 | FAM24B | TSS1500/5hore 1038 | cg27272839 [ -5.189 |0.0065| 2 |0c729344TSS1500/0pensea
919 [cgo3892543 | 5.405 [0.0457| 16 [ com1 BD/shore 979 |cg24833430| -5.293 |0.0334| 5 | sPiNK13 TSS1500/0pensea 1039 | cg24280832 [ -5.189 |0.0413[ 10 | c100/f11 BD/shore
920 |cg00927151 ] -5.404 [0.0275[ 6 | scars BD/opensea 980 |cg10521346| 5.290 [0.0293| 2 [ pnpT1 | TSS1500/5hore 1040 | cg24304623 [ -5.189 |0.0429] 2 | srE BD/opensea
921 |cg07154223 | -5.402 [0.0085| 19 [ ckm BD/opensea 981 |cg25388882| 5.287 |0.0200 1 [c10180| BD/0pensea 1041 | cg21864275 [ -5.188 |0.0362| 17 | stc1645 |  BD/opensea
922 [cg23256107 | 5.401 [0.0457| 7 | RG-As1 | BD/opensea 982 [cg03770437 5.287 |0.0292| 19 | kOM4B | 5'UTR/shore 1042 | cg02650170 [ -5.187 |0.0376| 5 | TENM2 | BD/opensea
923 [cg13048956 | -5.400 [0.0101| 7 IGR/opensea 983 [cg21766188| 5.286 [0.0446| 17 1GR/shelf 1043 | cg07935355 [ -5.187 |0.0399 19 | mBC1D17 BD/shore
924 |cgo0357221-5.399 [0.0212| 10 [ TECTB | TSS200/0pensea 984 [cgo0312625| -5.284 |0.0269| 8 IGR/opensea 1044 | cg06008531 [ -5.185 |0.0135[ 7 IGR/opensea
925 [cg03340356 | 5.399 |0.0497| 1 IGR/shore 985 |cg02881389| -5.280 |0.0203| 13 | RBM26 | EB/opensea 1045 | cg18264932 [ -5.184 |0.0461| 7 IGR/opensea
926 [cg09091841]-5.397 |0.0277] 5 IGR/opensea 986 |cg09827496| 5.279 |0.0227] 16 IGR/opensea 1046 | cg22303192 [ -5.184 |0.0303| 16 |ABCcAI7P| BD/Opensea
927 [cg13935553 | 5.395 |0.0406| 12 | BHLHE41 | 3'UTR/shore 987 |cg01334735] 5.277 |0.0239] 3 IGR/opensea 1047 | cg06758484 [ 5.183 0.0463| 10 1GR/shelf
928 |cg14662263 | 5.392 [0.0218[ 3 IGR/opensea 988 |cg01112899] 5.277 [0.0315| 7 | camkzs BD/shore 1048 | cg15833099 [ 5.182 |0.0259] 2 | GPr39 BD/island
929 |cg15602677|-5.392 [0.0368| 2 [ swrG2 8D/shelf 989 |cg02899584 -5.277 |0.0397| 11 pBOX1-As] BD/opensea 1049 | cg26098598 [ 5.181 |0.0438[ 1 IGR/opensea
930 [cg2728276| -5.389 [0.0230] 3 IGR/opensea 990 [cg20618663| -5.273 [0.0197| 18 IGR/opensea 1050 | cg01070197 [ -5.177 |0.0304| 8 | oLcz BD/opensea
931 [cg2767453 | -5.389 [0.0282| 20 IGR/opensea 991 |cg05053220( 5.273 |0.0229| 16 | AmFR BD/shore 1051 | cg16157364 [ -5.177 |0.0122 14 IGR/opensea
932 [cgo8797574| -5.388 [0.0231| 7 IGR/opensea 992 |cg06285596 5.270 |0.0448| 3 | Pik3R4 | BD/opensea 1052 | cg00431602 [ -5.175 |0.0246 x | satz [ Tss1500/shore
933 |cg24658605 | -5.383 [0.0150| 12 [ KkRT7 | TSS1500/5hore 993 [cg17608635 5.267 [0.0045| 18 IGR/opensea 1053 | cg00265891 [ -5.175 |0.0456 3 | PLD1 [ 5'UTR/0pensea
934 [cgoa231718|-5.380 [0.0342] 9 [ P2 | 5'UTR/0pensea 994 | cgo6764656| -5.266 |0.0406| 2 | TGFA BD/opensea 1054 | cg11663585 [ -5.173 |0.0430 7 | cok13 | BD/opensea
935 |cg13771376| 5.377 [0.0253| 9 [ DDx31 | TSS1500/shore 995 |cg24035363 5.263 |0.0311| 17 | GanBP2 |  BD/Opensea 1055 | cg20262330 [ 5.173 0.0453| 14 | coxis [ Tss1500/shore
936 [cg00993076 | -5.376 |0.0321| 7 1GR/opensea 996 | cg09959684] -5.261 [0.0230] 10 IGR/opensea 1056 | cg23042661 [ -5.168 [0.0233) 1 | mAGi3 | BD/opensea
937 |cg03649215]|-5.376 [0.0113| 3 IGR/opensea 997 |cg01026249| 5.260 |0.0446| 5 PFDN1 BD/opensea 1057 | cg10500641 | 5.167 [0.0329| 6 IGR/opensea
938 [cg20432671] 5.375 |0.0464| 1 IGR/shore 998 |cg25178439| -5.256 |0.0415| 12 | enw | TSS1500/5hore 1058 | cg05814752 [ 5.167 0.0439| 7 | AsB1s BD/opensea
939 [cg25093813| 5.374 |0.0339] 2 1GR/shore 999 |cg00386999| -5.249 |0.0275| 1 | r¥R2 BD/opensea 1059 | cg25839606 [ -5.166 |0.0262[ 9 1GR/shelf
940 |cg10171794] 5.374 |0.0154] 16 IGR/opensea 1000 | cg05993932| 5.246 |0.0261| 6 IGR/opensea 1060 | cg03321171 [ -5.165 |0.0179] 18 IGR/opensea
941 |cg13859847 | -5.374 [0.0120| 15 NKRD34C|  5'UTR/shelf 1001 | cg01089602| 5.245 o.0380[ 13 | F7 TS5200/shore 1061 | cg03751633 [ -5.165 |0.0396| 10 1GR/opensea
942 |cg22608845| 5.373 [0.0473] 11 [ m0OB2 |TS51500/0pensea 1002 | cg09388489| 5.241 0.0128| 2 IGR/opensea 1062 | cg12370583 [ -5.164 |0.0330[ 2 IGR/opensea
943 [cg14175987 | -5.369 J0.0291| X IGR/opensea 1003 | cg21851210| 5.237 |0.0074| 3 | rer12 BD/opensea 1063 | cg25767054 | 5.163 0.0477| 11 IGR/opensea
944 |cg02153561 | -5.368 [0.0327| 18 IGR/opensea 1004 | cg03317802| -5.236 |0.0317| 14 IGR/opensea 1064 | cg09811510 -5.162 |0.0240| 3 | schipz BD/opensea
945 |cg07810455 | -5.363 |0.0362| 13 |CPB2-AS1 BD/opensea 1005 | cg14581630( -5.234 |0.0431| 11 | LRRC4C 5'UTR/opensea 1065 | cgl4307477| 5.160 [0.0467| 19 KLK15 BD/island
946 |cg00618047 | 5.358 [0.0281| 16 IGR/opensea 1006 | cg15287044 | -5.232 |0.0122| 19 | ZnF254 [T551500/0pensea 1066 | cg23780110 [ 5.158 0.0196 2 | Asxi2 BD/opensea
947 |cg11681041] 5.353 [0.0370| 18 [ BCL2 BD/opensea 1007 | cg14002840| 5.231 |0.0318| X IGR/opensea 1067 | cg16261676 | 5.157 |0.0329 10 IGR/opensea
948 |cg27637188| -5.351 [0.0370| 4 [ wewT BD/opensea 1008 | cg09249486| -5.231 |0.0227| 3 | c30£20 | BD/opensea 1068 | cg27036341 [ 5.156 |0.0136| 19 | GapDHs | TsS200/island
949 |cg16013807 | 5.347 [0.0251| 10 IGR/opensea 1009 | cg13907255| 5.227 |0.0335] 5 IGR/opensea 1069 | cg26486930 [ -5.154 |0.0296( 11 | HIR3B BD/opensea
950 [cg27523218] 5.347 J0.0105| X | Foxo4 | 1stexonyisiand 1010 | cg27550663| 5.225 0.0178 12 IGR/shore 1070 | cg06991115 [ 5.153 0.0370] 16 IGR/opensea
951 [cg15383186 | -5.346 [0.0213] 14 [ kcVH5 | BD/opensea 1011 | cg21893210| 5.224 |0.0353| 2 | GB1L | 5'UTR/shore 1071 | cg00057134 | 5.152 |0.0311| 9 |AGTPBP1 | BD/Opensea
952 [cg21967159 | -5.344 [0.0377] 20 IGR/opensea 1012 | cg24176355) 5.224 [0.0266| 13 | PciD2 BD/opensea 1072 | cg13099429 [ 5.151 0.0443| 14 | coxis [ T5s1500/5hore
953 |cg26810908 | -5.343 [0.0085 1 [ zpa  |ss1500/0penseal 1013 | cg15084497| 5.223 0.0104| X |ARHGAPG| BD/opensea 1073 | cg18529415 | 5.150 [0.0242) 1 | wAvc  [rss1500/0penseal
954 |cg02030275 | -5.339 [0.0343| 20 1GR/shore 1014 | cg11149849| -5.223 |0.0343[ 17 | 48R BD/island 1074 | cg06786307 [ 5.149 |o.0199| x | aBcD: BD/opensea
955 |cg03533472 5.339 [0.0286| 16 [ aPT2 BD/shore 1015 [cg22762858| 5.223 |0.0143| 4 IGR/opensea 1075 | cg15879792 [ -5.146 |0.0387[ s IGR/opensea
956 |cg01517680| 5.337 [0.0148| 16 1GR/island 1016 | cg14731765| 5.223 |0.0459| X IGR/opensea 1076 | cg12144265 [ 5.145 |0.0179 13 IGR/opensea
957 |cg14222479] 5.336 [0.0215| 3 | ARPMI | 1stexon/shore 1017 | cg16190888| -5.222 |0.0170| 2 | ANTXRI | BD/opensea 1077 | cg18929251 [ -5.145 |0.0408| 7 | LamB4 | BD/opensea
958 |cg11691383 | -5.332 [0.0121] 15 IGR/opensea 1018 | cg13989165| 5.221 0.0432| 3 | Apcys BD/opensea 1078 | cg21084508 [ 5.144 |0.0075| 2 |ccpcios| s'UTR/shore
959 [cgoa175111] 5.332 |0.0298| 5 IGR/opensea 1019 | cg14223723 -5.220 |0.0068| 2 | MGAT4A | TSS200/0pensea 1079 | cg06118546 [ 5.143 Jo.0108[ 1 | criL BD/shore
960 [cg27490277| 5.331 |0.0234] 2 IGR/opensea 1020 | cg25978993( -5.219 |0.0318| 7 IGR/opensea 1080 | cg05815363 [ 5.137 0.0244f 13 IGR/shelf
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1081 | cg01394007 | 5.137 0.0039( 10 | FGrBP3 | T55200/5hore 1141 | cg19762416| 5.039 |0.0238| 19 | c190144 | TSS1500/5h0re 1201 | cg00721830 [ 4.967 |0.0295| 20 | NFATC2 |  BD/opensea
1082 | cg16242106 | -5.136 [0.0065| 15 | UBE2Q2 BD/island 1142 | cg23897667| 5.036 |0.0283| 8 IGR/opensea 1202 | cg25878684 | 4.962 |0.0311| 4 |k1aa0922| BD/opensea
1083 [ cg14189878 | -5.132 |0.0440| 10 IGR/opensea 1143 | cg10682600| -5.035 0.0124| 3 IGR/opensea 1203 | cg09603398 [ -4.962 |0.0178[ 13 | EvOx1 [ 5'UTR/0pensea
1084 |cg13483034 | -5.131 |0.0199| 12 [€1019276|TSS1500/0penseal 1144 |cg10093768| -5.034 |0.0198] 11 [ SLC36A4 BD/opensea 1204 | cg07706748 | -4.958 [0.0244| 15 PEAK1 5'UTR/opensea
1085 | cg09674580 [ -5.131 0.0161 1 | DPYD BD/opensea 1145 | cg07053841 -5.034 |0.0028| 6 | oR2w1 |1stexon/opensea 1205 | cg11774548 | 4.957 0.0436[ s 1GR/shelf
1086 | cg19452802 | 5.130 0.0065[ 6 1GR/shore 1146 | cg22018815 -5.034 |0.0450| 17 | £rBB2 BD/island 1206 | cg08647407 [ 4.956 |0.0435[ 5 IGR/opensea
1087 | cg21512324 | -5.129 [0.0085[ 8 IGR/opensea 1147 | cg24476243| 5.033 0.0251 3 | wmarsa BD/opensea 1207 | cg26263239 [ 4.956 |0.0182| 6 |oc15444{  BD/shore
1088 | cg04523791 | -5.127 [0.0334 4 IGR/opensea 1148 | cg08469419| 5.032 |0.0474| 11 | usHiC | BD/opensea 1208 | cg03669147 | 4.956 |0.0065( 8 | FGF20 BD/shore
1089 | cg02775617 | 5.119 [0.0461| 10 |ARHGAP12| 5'UTR/shore 1149 | cg19870596| -5.030 J0.0212| 2 | smcs | 5'UTR/opensea 1209 | cg03918530 [ -4.956 |0.0359| 3 |mIR138-1| T55200/0pensea
1090 | cg12456798 | -5.117 [0.0418| 1 | LRRN2 | 5'UTR/opensea 1150 | g21031917/ -5.030 |0.0328| 6 |kHDRBS2 | BD/opensea 1210 | cg05398321 [ -4.955 |0.0411| 14 | Gpres BD/island
1091 | cg19258887 [ 5.111 0.0464 14 IGR/opensea 1151 | cg11468748| 5.028 |0.0478| X IDs TS5200/shore 1211 | cg17093478 | 4.953 0.0429| 5 | PcDHAS BD/island
1092 [cg15590153 [ 5.111 J0.0439] 1 | PGm1 | Tss1500/shore 1152 | cg22699620| -5.028 [0.0333| 21 | /7682 5'UTR/shelf 1212 [ cg02104660 [ -4.952 [0.0186) 3 | ATP282 | 5'UTR/0pensea
1093 | cg14759944 | 5.110 [0.0310[ 5 | MmsH3 BD/opensea 1153 | cg08014966 | -5.028 |0.0322| 3 IGR/opensea 1213 | cg02592360 [ 4.949 |0.0244| x | cxorfs6 [Tss1500/0pensea
1094 | cg26215915 | -5.107 0.0119 6 IGR/opensea 1154 | cg26274401 -5.026 |0.0341| 6 | sx21 | Tss1500/5hore 1214 | cg04535120 [ 4.949 0.0216[ 8 IGR/opensea
1095 | cg04945312 | 5.107 [0.0236| 2 | @BiL | 5'UTR/shore 1155 | cg22259536 5.026 |0.0442| 3 |0sBPL10| BD/opensea 1215 | cg21408677 | -4.944 |0.0187 15 | THSD4 BD/opensea
1096 | cg25015912 | 5.103 [0.0394f 1 | smL BD/shelf 1156 | cg18897157| -5.025 |0.0231| 6 | RimsI BD/opensea 1216 | cg10892979 [ 4.943 Jo.0442[ 5 IGR/opensea
1097 | cg04073696 | -5.098 [0.0322| 14 | EsRRE 5'UTR/shelf 1157 | 04790008 5.022 |0.0397| 4 |0c339974 BD/opensea 1217 | cg13712818 | 4.942 |0.0187| 17 IGR/opensea
1098 | cg17842189 | -5.098 [0.0393| 22 |mBC1D22A|  BD/shore 1158 | cg22647929| 5.022 |0.0248| 8 | sox7 BD/shore 1218 | cg05898320 [ -4.940 0.0409[ 3 1GR/opensea
1099 | cg22416262 | -5.096 0.0243[ 7 IGR/opensea 1159 | cg10266524| -5.021 0.0150( 19 IGR/shelf 1219 | cg10249243 [ -4.939 |0.0110[ 16 | cpH13 [ 5'UTR/0pensea
1100 [ cg02513147 | 5.095 0.0247| 8 IGR/opensea 1160 | cg26370886| -5.021 |0.0181| 19 | RASIPI BD/island 1220 | cg00168240 [ -4.938 |0.0039| 1 | PROMIE BD/shelf
1101 | cg04069374 | 5.095 |0.0216| X | FAM70A BD/island 1161 |cgl0417901| -5.018 |0.0467| 1 |SLC6A17 | 5'UTR/opensea 1221 | cg14009759 | 4.932 [0.0162| 7 IGR/opensea
1102 | cg05427189 | -5.089 0.0213[ 2 IGR/opensea 1162 | cg12918696 5.018 0.0443[ 12 IGR/opensea 1222 | cg04683612 [ 4.927 0.0127| 22 | rBx07 | 5'UTR/shore
1103 | cg10815453 | 5.087 [0.0392| 21 IGR/opensea 1163 [ cg27661394| 5.017 |0.0446| 4 IGR/opensea 1223 | cg05670472 [ 4.924 |0.0406| 5 |PcoHGA4|  BD/shore
1104 | cg10418855 | 5.087 [0.0411| X | APOO BD/opensea 1164 | cg24516399 5.016 |0.0315[ 2 |scarRnAs [Tss1500/0pensea 1224 | cg25708721 | 4.923 |0.0372| 8 | TERF1 BD/shelf
1105 | cg26804244 | 5.086 0.0465( 2 IGR/opensea 1165 | cg17035996 5.012 |0.0291| 5 |Fam1598| TSS1500/5hore 1225 | cg08667670 [ 4.922 |0.0494| 7 IGR/opensea
1106 | cg09066361 | 5.086 [0.0121| 7 | GRm8 | 5'UTR/shore 1166 | cg01987516 5.011 0.0390( 10 1GR/island 1226 | cg13828440 [ 4.922 |0.0145[ 12 | kiRDI [TSS1500/0pensea
1107 | cg05131347 | 5.085 0.0234 10 1GR/shelf 1167 | cg05674221 -5.011 J0.0120[ 2 | Gacar3 [rss1500/0pensea 1227 | cg16789844 | 4.917 Jo.0496| 7 | ppEzCc | T55200/5hore
1108 | cgl5686393 | 5.082 |0.0444| 6 IGR/shelf 1168 | cg09726240| 5.010 |0.0277| 11 | SHANK2 BD/island 1228 | cg22279692 | -4.917 |0.0465| 10 PDZD7 BD/shore
1109 | cg08355910 [ -5.080 0.0316 10 IGR/opensea 1169 | cg06216650| -5.008 |0.0218| 2 1GR/island 1229 | cg05637610 | 4.916 |0.0064[ x IGR/opensea
1110 | cg10240139 [ -5.079 [0.0452[ 6 IGR/opensea 1170 | cg16829758 -5.007 |0.0233| x | ™wmD | BD/opensea 1230 | cg08202226 | -4.916 |0.0225 1 | GaTAD28 | TSS1500/shore
1111 | cg22560211 | 5.078 0.0472| X | PHF16 | 5'UTR/opensea 1171 | cg24828582 5.007 |0.0255 4 | ApHa [rss1500/0pensea 1231 | cg04853129 [ 4.909 |0.0358| 10 | 7sPAN15 |  BD/opensea
1112 | cg10217853 | -5.078 [0.0194| 15 | ARRDC4 BD/shore 1172 | cg03873392| 5.005 0.0311f 16 IGR/opensea 1232 | cg03369169 [ 4.909 |0.0158| 10 |FAm1078| BD/0pensea
1113 | cg25288034 [ 5.076 0.0260 10 IGR/opensea 1173 | cg02149509| -5.003 |0.0037| 8 IGR/opensea 1233 | g22603037 [ -4.906 |0.0199| 1 | TCcHH | TSS1500/5helf
1114 | cg21674595 | -5.073 [0.0423| 12 | c1201/54| BD/opensea 1174 | cg04473095[ -5.003 0.0221 10 1GR/shelf 1234 | cg01398148 | 4.905 10.0253[ x | cxorf27 [1stxon/opensea
1115 | cg00168032 | 5.071 [0.0196( 4 IGR/opensea 1175 | cg13510937| 5.002 0.0284 11 IGR/opensea 1235 | cg08041279 | 4.904 0.0436| 21 | PoFUT2 | 3'UTR/island
1116 [ cg24206053 | -5.068 |0.0261) 5 | wRG2 BD/island 1176 | cg11158579| 4.999 0.0326| 7 | uaze1 BD/opensea 1236 | 08255147 [ -4.903 [0.0335| X |Hsp17810|  BD/shore
1117 | cg06266189 | -5.068 [0.0492| 2 | NGEF 8D/shore 1177 | cg20498962 -4.998 |0.0214| 7 | wos3 BD/island 1237 | cg23490611 [ 4.899 |0.0274| x | znF75D | s'utR/shelf
1118 | g05722949 | 5.067 [0.0414 1 | cNTN2 | BD/opensea 1178 | cg05874443 -4.997 J0.0301 11 | stc36a4 BD/shelf 1238 | cg13025263 [ 4.899 |0.0120[ 4 | sakmip1 | s5'UTR/0pensea
1119 | g03551401 | 5.067 [0.0229| 8 | Apcvs BD/shore 1179 | cg24438354 -4.997 |0.0428| 12 IGR/opensea 1239 | cg24015358 [ 4.899 |0.0432| 12 | Pik3c26| BD/opensea
1120 | cg01084500 | -5.067 [0.0052( 1 IGR/opensea 1180 | cg24814612 4.996 |0.0425| X IGR/opensea 1240 | cg26549084 | 4.896 |0.0261| 3 | FnvDC3B | 5'UTR/shore
1121 | cg22587410 | -5.066 [0.0277[ 5 IGR/opensea 1181 | cg08007320| 4.995 |0.0258| 20 | ZvF343 | 5'UTR/shore 1241 | cg21110028 [ -4.895 |0.0390 x | bmD [ 5'UTR/0pensea
1122 | cg11794735 | -5.065 [0.0450( 17 | RPH3AL |  BD/opensea 1182 | cg16280624 -4.995 |0.0493| 3 IGR/opensea 1242 | cg13368734 | 4.894 0.0325[ 14 | cocH BD/opensea
1123 | cg09508281 | 5.060 [0.0384| 4 | EvAM | BD/opensea 1183 | cg07134061 4.995 |0.0183| 17 Rx5-Tax18[  BD/shelf 1243 | cg25456593 [ 4.894 0.0077 11 | sHank2 BD/island
1124 [ cg06815965 | 5.056 |0.0075| 1 | PM20D1 BD/shore 1184 | cg15637491| -4.993 |0.0288| 15 | APBA2 | 5'UTR/0pensea 1244 | cg27188468 | 4.894 |0.0448] 20 IGR/opensea
1125 | cg07466166 | 5.056 |0.0427| X TAF9B 1stExon/island 1185 | cg05893422( -4.992 |0.0352| X IGR/opensea 1245 | cg02237576 | -4.894 |0.0255| 2 IGR/opensea
1126 | cg02742747 [ -5.055 [0.0289| 2 |cNTNAPS |  BD/opensea 1186 | cg16709429| -4.989 0.0408| 22 IGR/opensea 1246 | cg15436449 [ -4.891 0.0141| 7 | a3 BD/opensea
1127 | cg26650163 | 5.053 0.0321| 15 | FRMD5 | BD/opensea 1187 | cg06043640| 4.987 |0.0197| 2 | owan7 BD/island 1247 | cg11615510 [ 4.890 J0.0291| x 1GR/shore
1128 | cg01127878 | 5.052 [0.0347| 19 | PRR19 | 5'UTR/island 1188 | cg27554835| -4.984 0.0451[ 20 IGR/opensea 1248 | cg14678662 | -4.884 |0.0269[ 22 | sasm3 [ s'UTR/0pensea
1129 | cg19123916 | 5.051 [0.0433| 4 | sLc10A4 | TSS1500/shore 1189 | cg13239894 -4.981 |0.0336| 7 IGR/opensea 1249 | cg12058539 [ 4.881 |0.0423| 16 | TUBB3 | 1stexon/shore
1130 | cg14340110 | 5.051 [0.0432| 7 | EF38 BD/opensea 1190 | cg09281528| 4.980 |0.0258| 3 [rICH6-AS] TSS1500/5hore 1250 | cg00326434 | 4.880 0.0499 10 | casc2 BD/shore
1131 | cg18631466 | 5.049 0.0201 10 IGR/opensea 1191 | g20721322 4.979 |0.0312| 7 |cnTwAP2|  BD/opensea 1251 | cg04962994 [ -4.875 |0.0347| 4 IGR/opensea
1132 | cg08233217 | 5.048 [0.0039| 17 | Asic2 BD/opensea 1192 | cg09493619| -4.979 [0.0464| x | 7AF7L | TSS1500/shore 1252 | cg02901606 | 4.874 |0.0278 21 | c210170 BD/shelf
1133 [ cg11005692 | 5.048 0.0461| 4 1GR/island 1193 | cg16661662 | -4.976 |0.0245| 19 1GR/shelf 1253 | cg10086067 | -4.874 [0.0473] 17 IGR/opensea
1134 | cg24859617 | -5.047 [0.0306| 11 | PATE3 [T551500/0penseal 1194 | cg15600846 | -4.975 |0.0133| 15 finC00929 TSS200/0pensea 1254 | cg12129796 [ 4.870 o.0109| 8 IGR/opensea
1135 | cg23419974 | -5.046 [0.0099| 4 | LN54 BD/opensea 1195 | cg14818176 4.973 0.0223| 17 | Hwz 5'UTR/shore 1255 | cg06678733 | 4.867 |0.0458| 1 | RsrP1 [ TSs1500/shore
1136 | cg11203041 | 5.045 [0.0192| 12 | MGsT1 [T551500/0penseal 1196 | cg09626299 4.973 |0.0035| 10 | TsPAN14 | TSS1500/5hore 1256 | cg10554702 [ 4.862 |0.0378| 4 | £pHAs | 5'UTR/shore
1137 | cg10044747 | 5.044 0.0443| 6 | PRPFaB | BD/opensea 1197 | cg02737268| 4.972 0.0275 20 | coc2s8 BD/shelf 1257 | cg12565053 [ -4.861 |0.0228| 18 | GReBiL | BD/opensea
1138 | cg04712670 | 5.042 [0.0383| x | zmvm3 | 5'UTR/shore 1198 | cg04367486| -4.970 |0.0426| 3 | cp200 | 1stexonyisiand 1258 | cg11630953 [ -4.857 |0.0463[ 1 1GR/opensea
1139 | cg05568423 | -5.041 0.0159( 7 IGR/shelf 1199 | cg05947226 -4.970 |0.0137| 8 IGR/opensea 1259 | cg21775007 | 4.856 |0.0086| 8 | TOH BD/island
1140 | cg18801955 | -5.040 [0.0489| 11 IGR/opensea 1200 | cg03913400( -4.969 |0.0183 8 | NRGI | 5'UTR/opensea 1260 | cg23771049 | -4.856 |0.0331| 11 | RRAS2 BD/opensea
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1261 | cg05406233 | 4.854 [0.0236| 9 | GLis3 | 5'UTR/opensea 1321 | cg05806689 4.778 |0.0212| 11 | ~™v [ TSS1500/5hore 1381 | cg16250982 | 4.704 0.0430[ 8 | GRHL2 BD/opensea
1262 | cg14896948 | -4.851 [0.0148| 7 | coBL BD/opensea 1322 | cg13325219| -4.777 |0.0166| 15 |cswk1G1| BD/opensea 1382 | cg01280182 [ -4.703 [0.0305[ 12 1GR/shelf
1263 [ cg01519985 [ -4.850 |0.0190| x | RPL36A | TSs1500/5h0re 1323 | cg01368230| 4.777 0.0398| 9 | ARiD3C | TSS200/shore 1383 | cg19492471-4.703 |0.0371| 9 | cpc148 | BD/opensea
1264 | cg07620167 | 4.850 |0.0499| 9 | SLC34A3 BD/island 1324 |cg17155010| -4.776 |0.0309] 7 [C1005068] BD/opensea 1384 | cg07010221 | -4.702 |0.0023] 5 FAXDC2 BD/opensea
1265 | cg14382336 | -4.850 0.0435[ 3 IGR/opensea 1325 | cg06080043| -4.776 |0.0205| 1 | ANF220 |  BD/opensea 1385 | cg21477845 [ -4.701 |0.0078 19 IGR/opensea
1266 | cg17467670 | -4.849 0.0303[ 3 IGR/opensea 1326 | cg20589770| 4.773 |0.0395| 9 | ™C1D2 | BD/Opensea 1386 | cg03790740 [ 4.701 |0.0261 13 | miper BD/opensea
1267 | cg13151472 | 4.847 [0.0363| 20 | DEFB132 [T551500/0penseal 1327 | cg20413445 4.773 0.0312| 2 |ankrD23 [T551500/0pensea 1387 | cg24620418 | 4.700 |0.0453 15 | c1501f55 |1551500/0pensea
1268 | g00319223 | -4.843 0.0452| 8 | mvom2 | BD/opensea 1328 | cg17591511 4.769 |0.0291| 5 |DEPDCIB | TSS1500/5hore 1388 | cg24671880 [ 4.698 0.0185[ 13 | kiF12 [ 5'UTR/0pensea
1269 | cg03619075 | 4.842 0.0251| 16 | PRR25 BD/shore 1329 | g22963979 -4.769 |0.0461| 7 | MADILI | BD/opensea 1389 | cg01093878 | 4.698 0.0142| 2 |Fami123c| TSS1500/5h0re
1270 | cg20875344 | -4.838 [0.0403[ X IGR/opensea 1330 | cg02469601| 4.768 |0.0141| 9 IGR/opensea 1390 | cg04090852 [ 4.697 o.0166] 15 IGR/opensea
1271 | cg01561869 | 4.837 0.0368| 5 |PcDHGA2|  BDisland 1331 | cg01766743 -4.767 J0.0151| 12 | soxs [ 5'UTR/opensea 1391 | cg19063563 [ -4.692 |0.0311{ 6 | eeF1Ex BD/opensea
1272 | cg20664974 | -4.837 0.0343| 20 HNF4A-As1[TSS1500/0penseal 1332 | cg24619980| -4.766 |0.0129| 4 IGR/opensea 1392 | cg12958642 | 4.691 |0.0240| 6 | vess2 BD/opensea
1273 | cg24716441 | 4.835 0.0085[ 8 IGR/opensea 1333 | cg09772821 -4.761 |0.0217| 2 | HECW2 | 5'UTR/0pensea 1393 | cg08492405 [ 4.691 0.0325] 15 IGR/shore
1274 | cg13915576 | 4.835 [0.0407| 19 |pAFAH1B3| TsS1500/shore 1334 | cg11961590| -4.761 |0.0443| 10 | vm1a BD/opensea 1394 | cg20314884 [ 4.690 0.0414| 2 | aB1L 8D/island
1275 | cg02625241 | -4.834 [0.0361| 4 | nNFkB1 | BD/opensea 1335 | cg27371451| 4.761 |0.0265| 19 feacam224 T5200/0pensea 1395 | cg08113027 [ -4.690 0.0318| 3 | Paqrs [ Tss1500/shore
1276 | g02803670 | 4.834 [0.0278| X | 2nF75D | TSs1500/island 1336 | cg12923043| 4.759 |0.0485| 5 | 50166 | 5'UTR/0pensea 1396 | g04233270 [ 4.689 |0.0447| 10 | sum BD/opensea
1277 | cg00779638 | -4.833 0.0282| 9 |AGTPBP1 | 5'UTR/shore 1337 | cg07620838| -4.755 |0.0407| 6 | FLip1 BD/opensea 1397 | cg07930825 [ -4.689 |0.0278| 20 |wacroD2|  BD/opensea
1278 | cg25930738 | 4.831 [0.0028| X | 2xDA | 1stExon/shore 1338 | cg01833895 4.754 0.0450[ 4 | ~PNT EB/shore 1398 | cg25122000 [ 4.689 0.0227 x | PNk BD/island
1279 | cg18470925 | -4.830 0.0365 14 IGR/opensea 1339 | cg10841338 4.753 o.0451| X IGR/shore 1399 | g01010923 [ -4.688 |0.0170[ 15 JoRD115-4T551500/0pensea
1280 [ cg02026498 | -4.829 |0.0254] 19 | Gves | Tssi500/island 1340 | cg01672987| -4.753 |0.0180| 6 | ctvs2 | 3'UTR/opensea 1400 | cg10440718 | 4.686 [0.0231] 21 IGR/opensea
1281 | cg03184357 | 4.829 [0.0284| 3 |RAD54L2 | TSS1500/shore 1341 | cg13289490| -4.752 |0.0330| 6 IGR/opensea 1401 | cg24244370 [ 4.685 0.0335| 12 IGR/opensea
1282 | cg23222201 | -4.828 0.0213[ 10 | mxiz BD/shore 1342 | cg12120409 4.750 |0.0335| 6 1GR/shelf 1402 | cg25754035 [ 4.685 |o.0485[ 11 IGR/opensea
1283 | cg19415604 | 4.827 [0.0247 5 IGR/opensea 1343 | cg01515427| 4.749 |0.0396| 1 | DMRB1 | TSS1500/5hore 1403 | cg11246948 [ -4.683 |0.0202 11 | GRik4 BD/opensea
1284 | cg26110900 [ -4.826 0.0063[ 10 | ANK3 BD/opensea 1344 | cg13867253| 4.747 |0.0432| 4 IGR/shelf 1404 | cg06287611 | 4.682 0.0355[ 12 | i7PR2 BD/opensea
1285 | cg21817187 | 4.825 [0.0204] 17 | sarRm1 BD/shore 1345 | cg07065735 -4.745 |0.0172| 16 | PkDIL2 | BD/Opensea 1405 | cg00795900 [ 4.682 |0.0399 16 |ABCAI7P|  BD/shore
1286 | cg20718178 | -4.825 [0.0024] 17 1GR/shore 1346 | cg05662655 -4.743 |0.0091| 18 | Dpscz | Tss1500/5hore 1406 | cg14535884 | 4.680 |0.0109| 9 |atP6viGr| Tss1500/5hore
1287 | cg18861753 | -4.825 [0.0108| 5 |cor23A1 BD/shore 1347 | cg00910168| 4.742 |0.0259| 12 | DHx37 [ TSS1500/5hore 1407 | cg03397481 [ -4.679 |0.0051[ 3 IGR/opensea
1288 [ cg02999291 | 4.822 0.0255| x IGR/opensea 1348 | cg03482866| 4.740 0.0259] 13 | coraaz BD/shelf 1408 | cg15294292 [ -4.677 |0.0039| 4 | mviEp11P | TSS200/0pensea
1289 | cg24906159 | -4.820 [0.0413| 14 IGR/opensea 1349 | cg08510702 -4.738 |0.0198| 4 IGR/opensea 1409 | cg10423219 [ 4.677 |0.0183 5 | THBS4 | TSs200/shore
1290 | cg23980340 | -4.818 0.0238[ 7 IGR/opensea 1350 | cg14122633| 4.738 |0.0293| 5 | Exoc3 | BD/opensea 1410 | cg18439162 [ 4.675 |0.0370| 10 | usP6nL | BD/opensea
1291 | cg06235522 | 4.815 [0.0127| 15 | MeIs2 BD/opensea 1351 | cg23685994| 4.737 |0.0130| 2 IGR/opensea 1411 | cg15825059 | 4.668 |0.0477[ 11 | RDX [ TSS1500/shore
1292 | cg03357684 | 4.814 0.0273[ 1 IGR/opensea 1352 | cg05306782| -4.736 0.0183[ 14 IGR/opensea 1412 | cg06640374 | 4.668 |0.0220 1 | PrkrB2 | 3'UTR/0pensea
1293 | cg09059564 | -4.813 [0.0297| 6 |c1001310[Ts51500/0penseal 1353 | cg17557580| -4.736 |0.0089| 3 | GPR149 | BD/opensea 1413 | cg11921411 [ 4.665 |0.0151) 3 | P7PRG | BD/Opensea
1294 | cg04228072 | -4.813 [0.0329] 12 IGR/shelf 1354 | cg22837867| 4.735 |0.0435| 17 Rx5-Tax18[  BD/shelf 1414 | cg11727826 | -4.662 0.0161| 14 | TRIMO BD/opensea
1295 | cg00644322 | 4.811 [0.0367( 10 | SORBS1 | BD/opensea 1355 | cg05521659| -4.734 |0.0294| 1 | sGFN1 | TS5200/0pensea 1415 | cg15635302 [ 4.661 |0.0075 2 | Hpaca BD/shelf
1296 [cg03762535 [ 4.811 |0.0202] 1 | HA02 | s5'UTR/0pensea 1356 | cg07401394| 4.733 0.0369| 5 | PCDHAS BD/shore 1416 | cg05450351 [ -a.661 |0.0389] 2 TFPI BD/opensea
1297 |cg17933600 | -4.810 [0.0199] 19 TEAD2 5'UTR/shore 1357 | cgl6544246| -4.731 |0.0316] 21 IGR/opensea 1417 | cg22191603 | 4.660 [0.0479| X HMGB3 TS5200/island
1298 | cg11453483 | -4.805 0.0256| X |p1-177G6[ BD/opensea 1358 | cg07404223| -4.731 0.0301[ 16 IGR/opensea 1418 | cg00033304 | -4.658 |0.0157| 3 | sevp2 | Tss1500/shore
1299 | cg21241989 | -4.802 [0.0348[ 9 1GR/shelf 1359 | cg13169954| -4.730 |o.0465| 1 | zFwEs | s'uTR/0pensea 1419 | cg02834755 [ 4.658 |0.0423[ 11 | opcmL [Tss1500/0pensea
1300 | cg03726193 | 4.802 [0.0344 15 |FAM1698| BD/opensea 1360 | cg00059762 -4.730 |0.0283| 3 IGR/opensea 1420 | cg15829642 | 4.657 |0.0423| 5 |PcoHGA4|  BD/shore
1301 | cg01200442 | -4.800 0.0477( 1 IGR/shore 1361 | cg00938039 4.728 0.0184| x | niGnax [ 3'UTR/shelf 1421 | cg00957698 [ -4.657 |0.0449| 4 | caor31 | 5'UTR/Shore
1302 | cg07120369 | 4.798 [0.0185[ 3 ssT TS5200/shore 1362 | cg19643545 -4.728 |0.0225| 15 | GABRG3 | BD/opensea 1422 | cg06689045 [ 4.655 |o.0440[ 3 IGR/island
1303 | cg02275016 | 4.797 [0.0456| X | FRMPD4 | 3'UTR/opensea 1363 | cg26790981| -4.727 |0.0298| 19 | TRDI12 | 3'UTR/0pensea 1423 | cg15634225 [ -4.655 0.0407[ 2 IGR/opensea
1304 [ cg12481170 -4.794 J0.0416| 5 IGR/opensea 1364 | cg17471033| -4.725 |0.0154| 5 |inc0151]  BD/opensea 1424 | cg02196220 | 4.651 |0.0362] 9 |c9orf129 TSs200/island
1305 | cgl4555810 | -4.794 |0.0414| 12 | CEP290 BD/opensea 1365 | cg14802355( 4.724 |0.0365| 4 MANBA TSS1500/shore 1425 | cgl3513171 | -4.649 [0.0330| 9 HMCN2 BD/opensea
1306 | cg12811953 | 4.794 [0.0387| 1 | usp4s | Tss1500/shore 1366 | cg19323862 4.723 |0.0464| 1 | nsuna | Tssi500/5hore 1426 | cg16107455 [ 4.648 |0.0330 x |ARHGAP6 | BD/opensea
1307 | cg27480580 | -4.793 [0.0370 19 | P02 | TSS1500/shore 1367 | cg16247957| 4.723 |0.0235| 2 IGR/shore 1427 | cg20665250 | -4.645 |0.0483[ 11 | msaa1 [ s5'UTR/0pensea
1308 | cg23072559 | -4.793 0.0232 19 | sHisa7 | 3'UTR/shore 1368 | cg27657926 4.721 0.0211| 7 | uspaz BD/island 1428 | cg22669561 | 4.644 |0.0360| 7 | mIR489 [TsS1500/0pensea
1309 | cg11772934 | -4.791 [0.0052[ X IGR/opensea 1369 | cg18666492| 4.720 |0.0089| 5 | cpHI2 | 5'UTR/0pensea 1429 | cg11757130 | 4.644 0.0466| 10 | rRBM20 BD/shore
1310 | cg27247347 | -4.789 [0.0452 15 |INGO1-As] T55200/0pensea 1370 | cg25058482 -4.720 |0.0084| 2 | 7ANK | TSS200/0pensea 1430 | cg02827082 [ 4.643 0.0318| 18 | LamAz BD/shore
1311 | cg22315922 | 4.786 [0.0284[ 6 DsT BD/opensea 1371 | cg15174791| 4.718 J0.0122 10 IGR/opensea 1431 | cg10794473 [ -4.642 |0.0208| x | miIR1468 |TSS1500/0pensea
1312 | cg10333824 | -4.784 0.0367[ 5 IGR/opensea 1372 | cg04572943| -4.718 [0.0495| 2 | 1RV | 5'UTR/opensea 1432 | cg15322270 [ -4.638 J0.0468[ 8 IGR/shelf
1313 | cg22316297 | 4.784 0.0257( 17 | RPA1 BD/opensea 1373 | cg09158588| -4.718 J0.0161| 5 IGR/opensea 1433 [ cg11868900 | 4.637 |0.0239] 8 | £rcaB1 [ Tss200/shore
1314 | cg01495425 | 4.784 [0.0329] 15 IGR/opensea 1374 | cg16242530( -4.714 |0.0307| 19 | 2nF331 | TSS1500/5hore 1434 | cg17127646 | -4.636 |0.0361[ 15 | Pcske BD/shelf
1315 | cg19406135 | 4.782 [0.0202| X | oPHN1 | TSS1500/island 1375 | cg12224765| -4.713 J0.0217( 19 IGR/opensea 1435 | cg12557888 | 4.636 |0.0188[ 3 IGR/opensea
1316 | cg01204646 | -4.782 [0.0338| 20 | PiGT | TSS1500/shore 1376 | cg08568739| 4.711 |0.0343| 2 IGR/opensea 1436 | cg11128831 [ -4.635 |0.0438| 18 | TaFaB [ Tss1500/shore
1317 | cg07263322 | -4.781 [0.0269 2 IGR/opensea 1377 | cg26062141| -4.707 J0.0400[ 1 | PDE4B BD/opensea 1437 | cg25561016 | 4.635 |0.0345[ 11 1GR/shelf
1318 | cg01951459 | 4.781 [0.0159| 2 | AGap1 BD/opensea 1378 | cg10653532 4.706 |0.0332| 6 IGR/shelf 1438 | cg00135618 | 4.634 0.0124f 1 | wupC BD/opensea
1319 | cg00182921 | -4.779 [0.0193| 1 | 513543 [  BD/opensea 1379 | cg23497215( -4.704 J0.0455[ 5 | winv BD/opensea 1439 | cg18496725 [ 4.633 |0.0245| 4 [mpRss114  BD/opensea
1320 | cg06956447 | -4.778 |0.0251| 19 | ccpc1o5|  BD/shore 1380 | cg24960057 -4.704 |0.0185| 3 IGR/opensea 1440 | cg00986957 | 4.632 |0.0499 13 IGR/island
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1441 | cg27199599 | 4.629 [0.0329( 3 IGR/opensea 1501 | cg15819405| 4.547 0.0215| 7 IGR/opensea 1561 | cg11031647 [ 4.482 |0.0323[ x | Dpcx  [1stexon/opensea
1442 | cg00214780 | 4.627 [0.0482| 11 | PTPMTI | TSS1500/shore 1502 | cg27117585| 4.545 0.0239 10 | ADARB2 BD/shelf 1562 | g23620343 [ -4.481 |0.0355[ 8 |FAm1108| EB/Opensea
1443 [ cg00305624 | -4.627 |0.0240| 19 | Prexruz | Tss1500/shore 1503 | cg12459926| 4.545 0.0439| 3 IGR/opensea 1563 | cg10489147 | -4.481 [0.0295) 17 IGR/opensea
1444 | cg27273692 | 4.626 |0.0370| 1 GSTM1 TS51500/shore 1504 | cg20696463| -4.544 |0.0200| 16 IGR/opensea 1564 | cg25119870| 4.476 [0.0396| X GRIA3 BD/shore
1445 | cg01713095 | 4.621 [0.0492| 4 | ABCE1 | 3'UTR/opensea 1505 | cg17777998| -4.543 |0.0305| 7 |MmiR1183 | T55200/0pensea 1565 | cg10111328 | 4.476 |0.0238| 12 IGR/opensea
1446 | cg19544996 | -4.621 [0.0179| 10 |c1019269[T551500/0penseal 1506 | cg04914281| -4.543 |0.0307| 6 |c6orr147|  BO/shore 1566 | cg02672806 [ 4.476 |0.0293| 14 | RAD51B | BD/opensea
1447 | g00032609 | 4.619 0.0246( 20 | ATPSE BD/shore 1507 | cg03860013 -4.543 |0.0137| 20 | c2001f70 | 15texon/opensea 1567 | cg06560379 [ -4.475 |0.0170| 6 | nFkBIE BD/shore
1448 | cg14847246 | -4.617 [0.0498| 3 | MwRIP | 5'UTR/opensea 1508 | cg26011743 4.540 |0.0401| X IGR/opensea 1568 | cg01264703 [ -4.473 Jo.0150[ 2 IGR/opensea
1449 | cg10556798 | -4.617 [0.0361| 6 | OR283 |[T551500/0penseal 1509 | cg14088970| -4.538 |0.0294| 17 | RBFOX3 | 5'UTR/0pensea 1569 | cg27334928 [ 4.473 0.0496[ 9 1GR/opensea
1450 | cg08941098 | -4.614 0.0085[ 7 IGR/opensea 1510 | cg07734149| 4.535 |0.0496| 5 | sicoaz BD/shelf 1570 | cg00619798 | -4.473 0.0322 11 IGR/opensea
1451 | cg25459639 | 4.614 0.0168| 11 |cD81-As1| BD/opensea 1511 | cg03664568 4.534 0.0365[ 19 | RVvRI BD/opensea 1571 | cg07891904 [ -4.472 |0.0252| 3 | RETLB [1stExon/opensea
1452 [ cg06667732 | -4.613 |0.0406| 6 IGR/opensea 1512 | cg04353131| 4.534 0.0213| 6 1GR/shelf 1572 [ 07172007 | 4.470 [0.0462| 12 | RASSF8 | 5'UTR/0pensea
1453 | cg17784580 | 4.612 0.0277[ X IGR/shore 1513 | cg05286501| -4.533 |0.0414| 3 IGR/opensea 1573 | cg08640904 | 4.468 |0.0398| 19 | siczas | s'utR/shore
1454 | cg05589276 | -4.610 [0.0416| 1 |AURKAIP1| TSS1500/shore 1514 | cg09321720| -4.532 |0.0292| 7 [vPsR1-As1| BD/opensea 1574 | cg10277218 | 4.466 |0.0362 1 | PDE4B | T55200/0pensea
1455 | cg01679682 | 4.607 [0.0421| 6 | FTsiD2 BD/opensea 1515 | cg27444683| -4.530 0.0498| 16 IGR/opensea 1575 | cg05972899 [ 4.466 |0.0411[ x IGR/opensea
1456 | cg11045082 | 4.607 0.0354[ 1 IGR/opensea 1516 | cg08277543| 4.529 |0.0452| 3 IGR/opensea 1576 | cg26367719 | -4.465 |0.0180[ 19 | Fam71E2 | TSS1500/5hore
1457 | cg25635251 | 4.607 [0.0378| 11 IGR/opensea 1517 | cg12180383 -4.524 |0.0072| X IGR/opensea 1577 | cg24646951 | 4.463 0.0100] 15 IGR/opensea
1458 | cg05514006 | -4.607 [0.0271| 17 | C1701f67 | 15tExon/opensea 1518 | cg23875752 -4.523 |0.0307| 11 [NADSYNI| BD/opensea 1578 | cg23090653 [ 4.463 0.0456| 6 1GR/opensea
1459 | cg19009677 | 4.606 [0.0395] 17 IGR/opensea 1519 | cg00251434 -4.523 |0.0359| 5 |ADAMTSE| BD/0pensea 1579 | cg26663636 | 4.462 0.0324| 1 | nOs1AP BD/island
1460 | cg12640402 | -4.601 [0.0288| 2 | iL18RAP |1stExon/opensea 1520 | cg23743573| -4.522 |0.0355| 11 | NAALAD2 |TSS1500/0pensea 1580 | cg19690404 [ -4.462 [0.0389) 7 | cPas BD/opensea
1461 | cg24245601 | -4.600 [0.0435| 11 | micALcL |  BD/opensea 1521 | cg14029723| -4.520 |0.0398| 3 | sicea6 | s'UTR/0pensea 1581 | cg17837330 [ -4.460 |0.0450[ 8 IGR/opensea
1462 | cg14527022 | -4.600 0.0439[ 5 IGR/opensea 1522 [ cg17007161 4.517 |o.0261| 2 IGR/opensea 1582 | cg19404727 [ 4.458 |0.0474| 3 IGR/opensea
1463 | cg10894318 | 4.599 [0.0395| 6 | 1GF2R | TSS1500/shore 1523 | cg14397941 4.517 |0.0223| 9 |RABGAP1| 3'UTR/0pensea 1583 | cg11818522 [ 4.458 |0.0408| 15 | ARNT2 | BD/opensea
1464 | cg14170839 | -4.591 [0.0330| 22 IGR/opensea 1524 | cg12471732| -4.517 |0.0145| 14 | spmc2 | BD/opensea 1584 | cg14960550 [ 4.457 |0.0485| 11 | vaALAD2 [TSS1500/0pensea
1465 | cg12841606 | 4.589 0.0366( 1 IGR/opensea 1525 | cg10426480| -4.517 |0.0288| 22 | GaBa BD/opensea 1585 | cg03320508 [ 4.457 |0.0332| 3 |c1019271] BD/opensea
1466 | cg16754015 | -4.589 [0.0151| 10 | ADARB2 BD/shore 1526 | cg01966430| 4.515 |0.0040| 2 | sic341 | BD/opensea 1586 | cg12830733 [ -4.456 |0.0277| 4 | 1-Mar | BD/opensea
1467 | cg23616524 | 4.586 0.0137( 7 1GR/island 1527 | cg11440479| -4.515 0.0145 12 IGR/opensea 1587 | cg11211197 [ -4.455 0.0215] 12 IGR/opensea
1468 | cg21776057 | 4.586 |0.0145| X NKAP TSS200/shore 1528 | cg27657459| -4.511 |0.0257| 17 IGR/shelf 1588 | cgl6326123 | -4.455 |0.0142] 2 HDAC4 BD/opensea
1469 | cg08654023 | 4.583 [0.0247| 14 IGR/opensea 1529 | cg23200682 -4.510 |0.0499[ 18 | coH19 [TSS1500/0pensea 1589 | cg24331682 | 4.452 |0.0188| x | kiHL15 | TSS1500/5helf
1470 | cg09988088 | -4.583 0.0199( 2 IGR/opensea 1530 | cg22353495 4.510 |0.0482| 1 | A6t | s'UTR/opensea 1590 | cg07053097 [ -4.452 |0.0039| 20 1GR/shelf
1471 | cg01786216 | 4.583 [0.0199| 12 |0c36003( 1stExon/opensea 1531 | cg12524428| -4.508 |0.0321| 5 |PPP2R2B| 5'UTR/0pEnsea 1591 | cg11203914 [ 4.451 |0.0121| 5 |ankRDS5| BD/0pensea
1472 | cg13246426 | 4.582 [0.0150| 9 | pvm1 BD/island 1532 | cg21796547 -4.508 |0.0337| 14 | PaPIN | 5'UTR/shore 1592 | cg03167604 [ -4.449 J0.0039[ 1 IGR/opensea
1473 | cg17524281 | -4.580 [0.0459| 1 | kcnD3 | BD/opensea 1533 | cg05716726 4.508 |0.0180| 6 |ZvF204P | TSS1500/5hore 1593 | cg23748340 [ 4.448 [0.0195[ 12 IGR/island
1474 | cg16994082 | -4.579 0.0365 5 | cL1B BD/opensea 1534 | cg09961085| 4.506 [0.0377[ 18 | DYM BD/opensea 1594 | cg01956187 [ -4.447 |0.0457| 10 |inc0071dTSS1500/0pensea
1475 | cg07873092 | 4.578 [0.0153| 9 | BARHLI | TSS1500/island 1535 | cg26163470| 4.504 |0.0482| 3 IGR/opensea 1595 | cg11290628 | -4.447 J0.0495[ 20 | PaK7 BD/opensea
1476 [ cg23194938 | -4.577 |0.0295] 21 | wrip1 | 5'UTR/0pensea 1536 | cg27570575| -4.504 |0.0404| 16 IGR/opensea 1596 | cgo5585475 [ -4.446 |0.0188] 5 IGR/shelf
1477 |cg09486093 | -4.576 |0.0365| 5 |HSD17B4 TSS200/shore 1537 | cg16064583| -4.504 |0.0241| X IGR/shelf 1597 | cg01530605 | 4.445 (0.0302| 3 sox2ot BD/shore
1478 | cg00446046 | 4.576 |0.0220( 3 IGR/opensea 1538 | cg22655503| 4.504 |0.0185| 9 IGR/opensea 1598 | cg03269020 [ 4.445 |0.0267| 13 | Mvo16 | BD/opensea
1479 | cg15413640 | 4.576 [0.0190| 4 | RUFK3 BD/opensea 1539 | cg17203162 4.502 |0.0379| 2 IGR/opensea 1599 | cg24363020 [ 4.443 Jo.0421| 3 1GR/shelf
1480 | cg14846609 | -4.575 [0.0359| 8 | cnGB3 | BD/opensea 1540 | cg25924558| 4.501 |0.0267| 6 | TRIM31 BD/shore 1600 | cg00226502 [ -4.442 |0.0446| 19 IGR/opensea
1481 | cg19105362 | 4.574 0.0257[ 10 | sAR1A | 5'UTR/shore 1541 | cg12652240| -4.501 |0.0269| 9 | sver: BD/opensea 1601 | cg25034475 [ -4.440 0.0380[ 8 1GR/shore
1482 | cg27637326 | 4.574 [0.0423| 19 | NLRP9 | 3'UTR/opensea 1542 | cg17411786| -4.500 0.0291| 10 | sum BD/opensea 1602 | cg11998932 [ -4.440 |o.0154 7 | spkz BD/opensea
1483 | cg14434149 | 4.574 0.0249| 11 | siv | 5'UTR/opensea 1543 | cg01654968| -4.499 |0.0075| 6 IGR/shelf 1603 | 07073072 [ 4.439 0.0051| 21 |cRNAOO1¢ TSS1500/5helf
1484 [ cg24463845 | -4.573 J0.0238| 2 1GR/shelf 1544 | cg22193149| 4.499 0.0170| 10 | 013 |1s51500/0pensea 1604 | cg02888490 [ -4.437 |0.0367| 6 | RIM15 [TSS1500/0pensea
1485 |cg08233112 | -4.573 |0.0474| 12 |PITPNM2| 5'UTR/opensea 1545 | cg14363105( -4.498 |0.0368| 3 ACKR2 5'UTR/opensea 1605 | cg04225902 | 4.435 |0.0339] 5 suB1 TSS1500/shore
1486 | cg15182222 | -4.569 0.0064| 11 | PPFiBP2 |  BD/opensea 1546 | cg05323172 -4.497 |0.0213[ 7 | meam [ eB/opensea 1606 | cg21031742 [ 4.435 0.0193| 17 IGR/opensea
1487 | cg04358957 | -4.569 0.0422[ 6 IGR/opensea 1547 | cg27610605| -4.496 |0.0474| 7 | wmuL3 BD/island 1607 | cg13650687 [ 4.434 |0.0240| 10 |coL13a1| BD/opensea
1488 | cg12439251 | -4.566 [0.0214 13 |iNc0038]  BD/opensea 1548 | cg16680167 -4.495 |0.0187| 7 | DrPs BD/opensea 1608 | cg00985115 [ 4.433 o.0460 12 1GR/shore
1489 | cg17367243 | -4.565 0.0142 17 |sLc39A11| BD/opensea 1549 | cg11932547( -4.491 0.0052 10 IGR/opensea 1609 | cg25185516 [ -4.432 |0.0231 15 | PCske BD/opensea
1490 | cg07605834 | -4.564 |0.0435 16 1GR/island 1550 | cg15672972 4.489 |0.0201| 12 | ccocea | BD/opensea 1610 | cg22030847 [ 4.431 0.0348| 10 IGR/opensea
1491 | cg04970637 | -4.562 0.0144 20 1GR/island 1551 | cg11534441 4.489 |0.0426] 1 IGR/opensea 1611 | cg00291192 [ 4.428 0.0251| 3 | BC1D5 [ 5'UTR/0pensea
1492 | cg18356190 | 4.562 [0.0286| 4 | cxcL2 BD/shore 1552 | cg20693615| 4.489 [0.0185] 3 | GNvATI 3'UTR/shelf 1612 | cg06932691 [ -4.428 |0.0485 9 |miR6130| BD/0pensea
1493 | cg12464671 | 4.561 0.0052( 10 | PoLIMI | BD/opensea 1553 | cg26433086 | -4.488 |0.0155| 15 IGR/opensea 1613 | cg05763299 [ -4.427 |0.0239] 2 | ma BD/opensea
1494 | cg04717410 | -4.557 |0.0169 15 | TGM7 BD/opensea 1554 | cg13170076 | -4.488 |0.0332| 2 IGR/opensea 1614 | cg01322142 | 4.426 0.0440[ 4 | crix1 BD/shore
1495 | cg00734471 | -4.556 0.0474[ 8 IGR/opensea 1555 | cg02550607| 4.486 |0.0491| s 1GR/shelf 1615 | cg03357431 [ 4.426 |0.0473| 4 |arHGAP10| BD/0pensea
1496 | cg01533115 | 4.553 0.0199[ X 1GR/island 1556 | cg22543962 -4.485 |0.0458| 22 | MTMR3 | 5'UTR/0pensea 1616 | cg06955979 [ 4.426 |0.0083 14 IGR/opensea
1497 | cg09535738 | 4.552 [0.0336| 8 | PDGFRL | 3'UTR/opensea 1557 | cg09215952 -4.484 |0.0159| 22 | ™WRC6B |  BD/opensea 1617 | cg08821879 [ 4.426 |0.0321| 16 | MAFTRR |  BD/opensea
1498 | g03304378 | 4.552 [0.0388[ 2 1GR/island 1558 | cg16053064 4.484 |0.0342| 1 | kcnAB2 | 3'UTR/0pensea 1618 | cg21078692 [ 4.425 |0.0371| 6 1GR/opensea
1499 | cg08246800 | -4.551 [0.0121| 11 | PLEKHBI [T551500/0penseal 1559 | cg23944682| 4.483 |0.0419] X IGR/opensea 1619 | cg19268446 | 4.424 |0.0439[ 19 | ZvF404 [TSS1500/0pensea
1500 [ cg18793322 [ 4.549 |0.033a| 5 | 1QGAP2 | 3'UTR/opensea 1560 | cg10294853 -4.482 |0.0474 17 | BAHCCI BD/shelf 1620 | cg26533306 [ -4.424 |0.0256( 7 IGR/opensea
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1621 | cg21058842 | -4.423 [0.0475| 21 | usp25 BD/opensea 1681 | cg10917050| 4.364 |0.0217| 3 IGR/opensea 1741 | g19203173 [ -4.314 |0.0180| 16 IGR/opensea
1622 | cg20778783 | -4.423 [0.0141| 1 IGR/opensea 1682 | 09928046 -4.364 |0.0438| 1 |coL1141| BD/0pensea 1742 | cg10006828 | -4.313 |0.0406| 3 | sevp7 [ 5'UTR/0pensea
1623 [ cg22539632 [ -4.423 |0.0293| 4 | 7ACR3 BD/opensea 1683 | cg01171067| -4.363 |0.0172| x IGR/opensea 1743 [ cg20398378 [ -4.311 |0.0340] 2 IGR/opensea
1624 | cgl2738079 | 4.421 |0.0275) X AVPR2 |TSS1500/0penseal 1684 |cg20324209| -4.361 |0.0059] 11 IGR/opensea 1744 | cgl6317440| -4.311 |0.0342] 5 HAPLN1 5'UTR/opensea
1625 | cg11514575 | -4.419 [0.0297| 1 | LcE6A [T551500/0penseal 1685 [ cg23648439 4.360 |0.0366| X IGR/opensea 1745 | cg03715731 [ 4.309 |0.0398 16 |c1027240] BD/0pensea
1626 | cg10828561 | -4.418 [0.0364[ 8 IGR/opensea 1686 | cg05350850| 4.360 |0.0062| 1 | Myom3 | 3'UR/opensea 1746 | cg00033165 [ 4.308 |0.0433[ 4 IGR/opensea
1627 | cg03811055 | -4.416 [0.0252| x | RBBP7 | 1istexon/island 1687 | cg15521034 4.359 |0.0094| 11 | ccpeis | Tss1500/5hore 1747 | cg17793819 [ 4.308 |0.0451| 8 | zHx2 | T55200/island
1628 | cg14653390 | -4.415 0.0307[ 1 1GR/shore 1688 | 05914906 4.357 |0.0284| 11 | ZvF215 | 5'UTR/0pensea 1748 | cg06595696 | -4.308 |0.0485[ 11 | AnO5 BD/opensea
1629 | cg27005980 | -4.415 [0.0106| 1 | TORKH | TSS1500/shore 1689 | cg05289649| 4.355 |0.0422| 10 | zmizz | 5'UTR/0pensea 1749 | cg08006956 | -4.306 |0.0298[ 19 | 1sma 3'UTR/shelf
1630 | cg23655635 | 4.415 [0.0023| 8 | niPAL2 | BD/opensea 1690 | cg17960170| 4.355 0.0354 14 IGR/opensea 1750 | cg07378239 [ -4.306 |0.0379| 10 | MIR5694 | BD/0pensea
1631 | cg14428733 | 4.414 0.0309| 6 |HLA-DPBI BD/shore 1691 | cg19726964| -4.354 |0.0170| 6 | smocz | BD/opensea 1751 | cg06885583 [ -4.305 |0.0288[ 11 | MRVI1 [TSS1500/0pensea
1632 [ cg13853035 | -4.413 J0.0407| 9 1GR/shelf 1692 | cg25839031| -4.353 J0.0325| x IGR/opensea 1752 | cg23453857 [ -4.305 Jo.0305] x IGR/opensea
1633 | cg23715709 | -4.411 0.0420( 1 |sic35F3 [ BD/opensea 1693 | cg26475032( -4.353 J0.0417[ 21 | sim2 BD/opensea 1753 | cg06171889 [ 4.304 0.0065[ 2 IGR/shore
1634 | cg26036375 | 4.409 0.0185( 2 IGR/opensea 1694 | cg25417572| -4.352 0.0393[ 19 IGR/opensea 1754 | cg23893009 [ 4.304 |0.0335[ 3 IGR/opensea
1635 | cg23253588 | -4.409 0.0094| 12 |APOBEC1 | 5'UTR/0pensea 1695 [ cg19935951 4.352 |0.0167| 4 | LrRBA BD/opensea 1755 | cg16948320 [ 4.304 0.0311[ 3 | HRAss [ Tss1500/shore
1636 | cg13991154 | -4.408 [0.0212| 3 | TRANK1 | BD/opensea 1696 | cg20370864| -4.352 |0.0311 13 | ATP114 BD/shelf 1756 | 04114034 [ 4.303 |0.0201] 20 IGR/opensea
1637 | cg17931903 | -4.407 [0.0230[ X IGR/opensea 1697 | cg01449089| -4.352 0.0389 19 IGR/opensea 1757 | cg17968718 | 4.301 0.0339| x |ARHGAPE BD/shelf
1638 | cg10786876 | -4.407 |0.0248 20 | EEF1A2 BD/island 1698 | cg04006374| -4.351 J0.0329| 2 | ciHca BD/opensea 1758 | cg07192718 [ -4.301 0.0312| 1 | TviEm61 [ TSS1500/5h0re
1639 | cg13588987 | -4.405 [0.0213] 13 IGR/opensea 1699 | cg00637988| -4.351 |0.0052[ 15 | wmESP1 | T55200/i51and 1759 | cg01294526 [ -4.301 |0.0475[ 5 | ~R3C1 [TSS1500/0pensea
1640 [ cg07969684 | -4.404 J0.0496| 2 IGR/opensea 1700 | cg19096495| -4.351 |0.0398| 11 IGR/opensea 1760 | 04552920 [ -4.299 J0.0258] 2 IGR/opensea
1641 | cg16967578 | 4.402 [0.0183| 1 | TGFB2 BD/opensea 1701 [ cg07909692| 4.350 |0.0058| 12 | PDZRN4 |  BD/opensea 1761 | cg06338499 [ 4.299 0.0261 18 [BRUNOL4|  BD/island
1642 | cg00009304 | -4.402 [0.0180| 11 | OR5151 [T551500/0penseal 1702 | cg17427926 -4.348 |0.0137[ 17 |oc283994 Ts5200/shore 1762 | cg17923034 [ 4.297 |0.0484[ 2 IGR/opensea
1643 | cg15972984 | 4.402 [0.0274| 2 | c20f15 | TSS1500/shore 1703 | cg01178486 -4.348 J0.0471[ 5 | TaF9 BD/shore 1763 | cg13407169 [ 4.297 |0.0067| 2 |oc15153{  BD/shore
1644 | cg15624057 | -4.398 0.0156 12 |c1001302| TSS1500/shelf 1704 | cg24975688| -4.346 |0.0205 21 IGR/shore 1764 | cg21912308 | 4.296 [0.0329) x | PRAF2 BD/island
1645 | cg21809579 | -4.398 0.0423[ 2 IGR/opensea 1705 | cg10425316 -4.345 |0.0227[ 13 | ka3 BD/opensea 1765 | cg01774310 [ 4.294 0.0183[ 12 | c1rL | T55200/0pensea
1646 | cg25572565 | -4.398 [0.0380( 7 1GR/island 1706 | cg15416279| 4.344 0.0466| 5 1GR/island 1766 | cg16207184 [ -4.292 |0.0416[ 6 IGR/opensea
1647 | cg10372630 | -4.397 [0.0257| 1 | mps2 BD/opensea 1707 | cg27495223 -4.344 |0.0421| 3 | c3020 | BD/opensea 1767 | cg03035759 [ -4.292 0.0261 22 | curerr | T5s1500/5hore
1648 | cg11010677 [ -4.394 J0.0060| 10 |PNLIPRP1[TSS1500/0pensea 1708 | cg06252333| -4.344 |0.0216| 12 |c120160| 5'UTR/0pensea 1768 | cg16228375 [ 4.291 [0.0291) 3 | B | TSs1500/shore
1649 | cg05403127 | -4.393 [0.0442| 10 |INC00704T551500/0penseal 1709 | cg23427525| -4.341 |0.0056| 3 | cLowi6 [rssi500/0pensea 1769 | cg24312042 [ 4.291 0.0358[ 1 1GR/shelf
1650 | cg04168635 | -4.393 [0.0067 19 | EF3K BD/opensea 1710 | cg11906825| 4.340 |0.0393| 2 IGR/opensea 1770 | cg25697726 [ 4.290 |0.0329| x | uBainz | Tss200/shore
1651 | cg17451015 [ -4.390 0.0390( 6 | TRIM10 | BD/opensea 1711 | cg07735461 -4.338 |0.0106| 8 k1441429 BD/opensea 1771 | cg14508572 [ 4.289 o.0261 11 IGR/opensea
1652 | cg19502700 | 4.387 [0.0226| 4 | LARP7 | 1istexon/island 1712 | cg18639142| 4.337 0.0113[ 19 | pcska BD/shore 1772 | cg19181479 | 4.288 0.0388| 10 | ZvFa88 | 3'UTR/shelf
1653 | cg11229328 | -4.386 [0.0397| 17 IGR/opensea 1713 | cg04970710( -4.337 |0.0275| 6 | OR1411 [TSS51500/0pensea 1773 | cg14954437 [ 4.287 |0.0323[ 18 | TCF2 5'UTR/shelf
1654 | cg03440485 | 4.385 0.0492[ X 1GR/island 1714 | cg19046175| -4.336 |0.0462| 5 | TENM2 | BD/opensea 1774 | cg14874022 [ -4.286 |0.0442| 2 | GanT3 | BD/0pensea
1655 | cg12770187 | -4.384 [0.0139| 16 |NKRD26P]  BD/opensea 1715 | cg11177333[ -4.336 |0.0183| 3 IGR/opensea 1775 | cg21663664 | 4.286 |0.0372| 8 | mcPH1 | BD/opensea
1656 [ cg17724900 | 4.383 0.0345| 2 1GR/opensea 1716 | cg24008682| 4.335 |0.0240| x |xPnPEP2|  BD/opensea 1776 | cg08245995 [ -4.285 |0.0131] 15 | Pesks BD/opensea
1657 |cg18118198 | -4.383 |0.0273| 14 GZMB BD/opensea 1717 | cg05052243| 4.333 |0.0124] X SAGE1 |TS51500/0opensea 1777 | cgl7408994 | 4.285 [0.0399| 2 AGAP1 BD/opensea
1658 | cg04455058 | 4.381 [0.0478[ 9 1GR/island 1718 | cg15826083| 4.332 0.0316 10 IGR/opensea 1778 | cg27225680 | 4.285 0.0099[ 17 | GaLk1 8D/island
1659 | cg20858443 | -4.381 [0.0448| 19 | L4 | 5'UTR/shore 1719 | cg10902583| 4.332 |0.0332| x | Pok3 BD/opensea 1779 | cg07501283 [ -4.284 0.0036| 7 | PTPRN2 BD/shelf
1660 | cg15535573 | -4.381 0.0367( 8 IGR/opensea 1720 | cg04036898| 4.332 |0.0356| 1 |pomanTI| BD/opensea 1780 | cg04773180 [ -4.283 |0.0039] 14 IGR/opensea
1661 | cg09259517 | 4.381 [0.0310[ 8 IGR/opensea 1721 | cg17360567 -4.331 |0.0499| 1 | 0R2M2 | TS5200/0pensea 1781 | cg08523181 [ -4.281 |0.0416 20 1GR/opensea
1662 | cg25071869 | 4.380 0.0330[ 8 1GR/shore 1722 | cg17290573 4.330 |0.0342| 14 | FBx034 | 5'UTR/0pensea 1782 | cg24146047 [ 4.281 0.0377[ 13 | AT BD/shore
1663 | cg13220749 | -4.378 [0.0491| 21 | BRWD1 | BD/opensea 1723 | cg20252718| -4.328 |0.0270| 14 | DAAMI | BD/opensea 1783 | cg13132073 [ -4.280 0.0158[ 3 | 7PRGI BD/opensea
1664 [ cg22938623 [ 4.378 |0.0390| 16 | DvAH3 | BD/opensea 1724 | g02902313| 4.327 0.0380| 6 | nOTCHA BD/shore 1784 | g22979531 [ 4.279 o.0185] 17 IGR/shore
1665 | cg00120040 | -4.376 |0.0303| 18 MYO58 BD/opensea 1725 | cg26800915| -4.326 0.0426| 11 | OR51B4 |TSS1500/0penseal 1785 | cg07684528 | -4.277 |0.0498| 1 TUFT1 3'UTR/opensea
1666 | cg08187002 | 4.375 [0.0101| 17 | 1vzt6 [T551500/0penseal 1726 | cg11852643| -4.325 |0.0399| 6 | 7cP11 | S'UTR/island 1786 | cg01275359 [ 4.277 |0.0279| 6 | nEDDY [1stexon/opensea
1667 | cg19978477 | -4.372 [0.0369| 2 | mMvo38 | BD/opensea 1727 | cg04789475| 4.324 |0.0121| 4 IGR/opensea 1787 | cg24494277 | 4.277 |0.0474| x | spacas [rss1500/0pensea
1668 | 02335909 [ -4.372 0.0322 10 IGR/opensea 1728 | cg02034887| 4.324 |0.0360| 3 | sLc1542 | TS5200/0pensea 1788 | cg21453690 [ 4.273 |0.0330] 10 IGR/opensea
1669 | cg13247124 | -4.371 0.0228( 16 IGR/opensea 1729 | cg10890935| -4.324 0.0404 17 IGR/opensea 1789 | cg05021938 [ -4.272 J0.0325[ 7 IGR/opensea
1670 | cg27548075 | 4.370 [0.0431| X | MAGED1 BD/island 1730 | cg04737845| 4.322 |0.0385| 3 | cnTwa | BD/opensea 1790 | cg10733297 | 4.272 [0.0444 12 IGR/shore
1671 | cg11957884 | -4.370 0.0047( 1 1GR/shelf 1731 | cg21075118| 4.322 J0.0070| 17 | spop | 5'UTR/opensea 1791 | cg16574273 [ -4.271 |0.0341| 6 | cepesL [ 5'UTR/0pensea
1672 | cg21029666 | 4.369 0.0359 14 IGR/opensea 1732 | cg09982326| -4.321 [0.0156| 11 | AMOTLI |  BD/opensea 1792 | cg12223009 [ -4.270 J0.0326 17 IGR/opensea
1673 [ cg22534206 [ 4.368 |0.0322] 12 | Dcp18 [ BD/opensea 1733 | cg23599004| -4.321 0.0184| 8 IGR/opensea 1793 | cg17125331 -4.270 |0.0141] 16 IGR/opensea
1674 | cg00627718 | -4.368 [0.0412| 22 IGR/opensea 1734 | g25902202 -4.321 |0.0388| 12 | cux2 BD/opensea 1794 | cg12637448 | 4.268 |0.0380[ 4 1GR/shelf
1675 | cg05605639 | 4.368 0.0429[ x IGR/opensea 1735 | cg03491704 | -4.320 0.0390[ 16 1GR/shelf 1795 | cg12687350 | 4.265 |0.0238| 3 |6RM7-A52|TSS1500/0pensea
1676 | cg08904069 | -4.366 [0.0489| 4 | Fsm5 | 5'UTR/opensea 1736 | cg22063150( 4.320 |0.0485| x | cp40L6 [Tss1500/0pensea 1796 | cg04076337 [ 4.265 |0.0216] 3 | 6BE: BD/opensea
1677 | cg16820490 | 4.365 [0.0446| 12 IGR/shelf 1737 | cg01549213[ -4.318 |0.0343[ 12 | 7PH2  [T551500/0pensea 1797 | cg12600228 | -4.263 |0.0219] 19 IGR/opensea
1678 | cg03758972 | 4.365 [0.0220[ X IGR/shelf 1738 | cg07274340| -4.318 |0.0351| 1 IGR/opensea 1798 | cg12439555 [ 4.262 |0.0482| 1 | s6sF21 BD/opensea
1679 | cg11198284 | 4.365 [0.0077| 1 |ki1AA0907| BD/opensea 1739 | cg11370814 -4.317 |0.0448| 2 IGR/shore 1799 | cg08796706 [ 4.260 |0.0485( 6 |HLA-DPBI BD/shore
1680 | cg22699462 | -4.365 |0.0223[ 2 IGR/opensea 1740 | cg10475928| 4.315 0.0299 10 IGR/shore 1800 | cg15595627 [ -4.260 |0.0122 8 | ANGPTI | BD/opensea
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1801 | cg19751545 | 4.259 0.0485 1 | nPR1 | Tss200/island 1861 | cg05050864| -4.200 |0.0368| X 1GR/shelf 1921 | cg00757660 [ 4.154 |0.0039 17 IGR/opensea
1802 | cg04064241 | 4.259 0.0075| 4 | c4or31 | BD/opensea 1862 | cg14195538 -4.199 |0.0470| 14 | MnATI | BD/opensea 1922 | cg08744069 [ -4.153 J0.0353[ 1 | 1rIG2 BD/opensea
1803 [ cg09323400 | 4.258 0.0490| 12 | o7x1 3'UTR/shelf 1863 | cg27426983| -4.198 |0.0362| 3 | DvABS | 5'UTR/opensea 1923 | cg16245303 | 4.153 J0.0361| 4 | GatnTs | BD/opensea
1804 | cg24609444 | 4.256 |0.0180| 20 IGR/opensea 1864 |cg19298573| -4.197 |0.0303] 11 NTM BD/opensea 1924 | cgl5625576 | -4.152 [0.0462| X SYN1 BD/opensea
1805 | cg14222861 | -4.254 [0.0277| 8 | niPAL2 | BD/opensea 1865 [ cg10329505| 4.197 |0.0231| 15 | GABRG3 | BD/opensea 1925 | cg04751558 | 4.147 o.0184] 10 IGR/island
1806 | cg19422253 | -4.253 [0.0439| 3 | Tviasra | BD/opensea 1866 [ cg10036091| 4.196 |0.0413| 14 | MIR299 | TS5200/0pensea 1926 | cg10932140 [ -4.146 |0.0198| 4 | cm8P1 [ TSS1500/5hore
1807 | cg07766402 | -4.253 0.0420| 17 | smGs | 5'UTR/opensea 1867 | cg06130965 [ -4.193 J0.0287( 12 IGR/opensea 1927 | cg07061541 | 4.146 0.0369( 14 | TDRD9 BD/shore
1808 | cg02053896 | 4.250 0.0118[ x | sic7a3 [ Tss200/shore 1868 | cg14368852 -4.192 |0.0097| x | zvF185 BD/shelf 1928 | cg22327746 | 4.145 |0.0344| 1 |c1019274|TS51500/0pensea
1809 | cg11824121 | -4.250 0.0271| 1 pRHGEF10L| 5'UTR/0pensea 1869 | 09002886 -4.192 |0.0406| 16 IGR/opensea 1929 | cg12466882 [ -4.144 |0.0453| 22 | sec1414 | BD/opensea
1810 | cg04031645 | 4.249 0.0203[ x | Huwer | Tss200/island 1870 | cg11201571[ -4.192 0.0136 14 IGR/shore 1930 | cg11554868 | 4.143 10.0173[ x | MaGED2 | T551500/5hore
1811 | cg14271862 | -4.248 [0.0343] 11 IGR/opensea 1871 | cg12484332 4.191 0.0257| 5 | siceA3 | 5'UTR/shore 1931 | cg00080489 [ -4.141 |0.0356| 11 |nAALAD2| BD/opensea
1812 [cg17996092 [ 4.248 |0.0275| 6 | wHsL1 [rss1500/0pensea 1872 | cg06603680| -4.191 |0.0396| 9 |sica441| BD/opensea 1932 [ cg0a705051 [ -4.141 Jo.0127] 7 IGR/opensea
1813 | cg21186405 | 4.248 [0.0409| 2 | MFsD9 | BD/opensea 1873 | cg00692974| 4.191 0.0217[ 12 1GR/shelf 1933 | cg14887482 [ 4.140 |0.0237| 3 | HRG [rss1500/0pensea
1814 | cg10030699 | 4.243 [0.0386| 6 | FARs2 | 5'UTR/opensea 1874 | cg14925256 4.190 |0.0430| X | HzBFPWT BD/shore 1934 | cg20698243 [ 4.140 0.0382 19 IGR/opensea
1815 | cg09033577 | 4.242 [0.0277| 2 | THNsL2 | 3'UTR/opensea 1875 | cg10837016| 4.190 |0.0256| 7 | RAPGEF5 | BD/opensea 1935 | cg18233746 | 4.140 |0.0108| 12 | masT1 [Tss1500/0pensea
1816 | cg17577862 | -4.241 0.0405[ 21 |vs 00029 Tss200/island 1876 | cg07896832 4.190 |0.0157| 8 | cspp1 | Tss1500/5hore 1936 | cg03711879 [ 4.137 0.0391] 16 IGR/opensea
1817 | cg07010207 | 4.241 [0.0139 14 | FAM128 | 5'UTR/opensea 1877 | cg16331565| 4.190 |0.0447| 8 | PP443 | 3'UTR/shore 1937 | cg11954572 [ -4.137 |0.0236[ 6 IGR/opensea
1818 | cg26434090 | 4.239 0.0499 11 | DscamL1 BD/shore 1878 | cg15591880| 4.190 0.0309[ 17 IGR/opensea 1938 | cg16620860 [ 4.137 0.0194| 9 | sxBP1 [ TSS1500/5hore
1819 | cg13786938 | -4.238 [0.0414| 5 | FAM718 [T551500/0penseal 1879 | cg18260218| 4.189 0.0154 17 IGR/shelf 1939 | cg11374486 [ -4.137 |0.0482| 6 pvRDI-ASI|  BD/0pensea
1820 | cg16021958 | -4.237 [0.0442| 17 | ca4 80/shore 1880 | cg13265574| 4.188 [0.0302| 10 IGR/shore 1940 | cg24528350 [ -4.137 [0.0045]| 1 |mGaLvAc|]  BD/opensea
1821 | cg14079660 | -4.237 [0.0039( 11 | PAMRI | BD/opensea 1881 | cg15187939| 4.188 |0.0399| x | zmym3 | Tss1500/shore 1941 | cg21066748 | 4.134 0.0465| 19 1GR/shelf
1822 | cg04786038 | 4.237 [0.0442| 18 IGR/opensea 1882 | cg15697225| 4.188 0.0145 12 1GR/island 1942 | cg04961282 [ 4.134 |0.0212| 2 | MoGaTI | BD/opensea
1823 | cg07141207 | 4.236 [0.0375 1 | vPs13D | BD/opensea 1883 [ cg22117381| 4.187 |0.0337| 3 | maGiz | BD/opensea 1943 | cg09976662 [ 4.134 |0.0476| 8 |c1027237] BD/opensea
1824 | cg06188663 | -4.236 [0.0492 9 | TWFsFe | BD/opensea 1884 | cg07633256 -4.186 |0.0458| 5 | TENM2 | BD/opensea 1944 | cg04925574 | 4.134 |0.0058| 5 | LiFR-As1 |  BD/opensea
1825 | cg26292841 | -4.235 [0.0458| 19 |cACNAIA|  BD/opensea 1885 | cg26186956 4.186 |0.0256| 18 [17-C1801] 5'UTR/island 1945 | cg14806614 | -4.133 |0.0389 18 | LPIN2 5'UTR/shelf
1826 | cg05980785 | 4.235 0.0422| 2 |ccpciso|  BD/opensea 1886 | cg24584237| -4.186 |0.0076| 11 | PkP3 BD/shore 1946 | cg23892766 [ 4.132 |0.0474 10 IGR/opensea
1827 | cg22528076 | -4.234 0.0185( 8 1GR/shore 1887 | cg01532582 -4.183 |0.0220| 5 [inC0141] BD/0pensea 1947 | cg12330200 [ -4.132 Jo.0411| 5 | cHD1 BD/opensea
1828 [ cg05395852 | 4.234 0.0252| 7 IGR/opensea 1888 | cg08906194| 4.181 [0.0413| 9 | cnvTFR | 5'UTR/island 1948 | cg12183150 [ 4.132 0.0475] 2 IGR/opensea
1829 | cg13229579 | -4.233 [0.0475| 2 | cTWNA2 | 5'UTR/opensea 1889 | cg04191678| -4.180 J0.0139 1 | Fmo02 [rss1500/0pensea 1949 | cg25043986 [ -4.131 |0.0334 10 IGR/opensea
1830 | cg18384274 [ -4.233 0.0169( 10 IGR/opensea 1890 | cg20722129| 4.179 0.0217| 2 | c2072 | TSS1500/5hore 1950 | cg08577641 [ 4.130 |0.0064| 6 IGR/opensea
1831 | g02962051 | -4.233 0.0343[ 4 IGR/opensea 1891 | cg05778535 -4.175 |0.0293[ 2 | aFr3 BD/opensea 1951 | cg16892611 | 4.129 |0.0267| 10 | MIR202 |TSS1500/0pensea
1832 | cg13003996 | 4.232 0.0271 12 | LRRC23 [ T55200/0pensea 1892 | cg14482153 -4.174 J0.0209[ 6 | amxn1 BD/opensea 1952 | cg04331604 [ -4.125 |0.0234 13 IGR/opensea
1833 | cg09874802 | -4.231 [0.0407| 15 IGR/opensea 1893 | cg00491316| 4.173 0.0144 20 IGR/opensea 1953 | cg10091458 [ -4.125 |0.0238[ 9 | kiF12 BD/shore
1834 | cg26559437 | 4.229 [0.0325| 16 | GFER | TSS1500/shore 1894 | cg04352006| -4.171 0.0085| 20 1GR/shelf 1954 | cg24429333 [ 4.124 o.0388[ 7 1GR/opensea
1835 | cg05757376 | -4.229 [0.0238| 13 |MIR548F5[T551500/0penseal 1895 | cg12149189| -4.170 |0.0309]| 2 IGR/opensea 1955 | cg23544765 [ -4.122 |0.0371| 19 | rBN3 [ TSS1500/5hore
1836 [ cgoa505284 | 4.227 J0.0115] 10 | cPxm2z | BD/opensea 1896 | cg01418322| -4.169 |0.0362| 16 IGR/opensea 1956 | cg12525249 [ -4.120 0.0245[ 12 | 17PR2 BD/opensea
1837 |cg03395990 | 4.226 |0.0174| 3 GAP43 BD/opensea 1897 | cg18789758| 4.169 |0.0244| 1 LaK1 BD/shore 1957 | cg24950918 | 4.118 [0.0269| 1 VAV3 3'UTR/opensea
1838 | cg21885838 | 4.225 [0.0207 1 | PPCS 5'UTR/shore 1898 | cg03577667| 4.168 |0.0396| 2 | HEATRSB [  EB/opensea 1958 | cg18327783 [ 4.118 |0.0438| 6 IGR/opensea
1839 | cg17569438 | -4.224 [0.0482[ 6 1GR/island 1899 [ cg10037682| 4.168 |0.0456| 4 IGR/opensea 1959 | cg06891538 [ -4.117 |0.0341 10 |cRNAOO2d TSS1500/5hore
1840 | cg26422698 | -4.223 0.0183| 12 |0c64333{  BD/opensea 1900 | cg01932956| 4.167 0.0091[ 16 1GR/island 1960 | cg26470314 | 4.115 0.0244 16 | sywGr3 [ TSs1500/shore
1841 | cg01410923 | -4.221 0.0360( 2 | mMvo18 | BD/opensea 1901 | cg07609715| -4.166 |0.0274| 3 IGR/opensea 1961 | cg01084827 [ 4.115 |0.0452 x | uses1 | T55200/5hore
1842 | cg18304342 [ -4.219 0.0199 20 IGR/opensea 1902 | cg21453378| 4.166 |0.0258| 19 | GaPDHs | T55200/island 1962 | cg02520942 [ -4.115 J0.0224 x | apinv BD/opensea
1843 | cg21940313 | -4.218 [0.0439[ 17 | Eva BD/shore 1903 | cg14295786| 4.163 0.0185[ 15 | 176411 BD/opensea 1963 | cg13861758 [ 4.114 0.0421f 9 1GR/shelf
1844 [ cg15664759 [ -4.217 |0.0139] 11 IGR/opensea 1904 | cg09347229| 4.163 0.0331| 9 | wuP214 | BD/opensea 1964 | cg15427166 | -4.114 [0.0361) 2 |mir7853| BD/0pensea
1845 | cgl8563642 | 4.215 |0.0281| 3 [ACNA2D3 BD/opensea 1905 | cg02956274| 4.162 [0.0265| 12 [TMPRSS12| TSS200/shore 1965 | cg08297752| 4.114 |0.0322| 11 IGR/opensea
1846 | cg07337288 | -4.214 0.0153| 6 | ccnD3 | 5'UTR/opensea 1906 | cg13609690| 4.162 |0.0383 1 | psmas | Tss1500/shore 1966 | cg01109289 [ 4.112 |0.0214| 2 | aFr3 BD/shelf
1847 | cg12523916 | 4.213 [0.0268| 3 |DNAIC19 | TSS1500/shore 1907 | cg26930408| 4.161 0.0405[ 10 |Fam1708[  BDYisland 1967 | cg12703549 [ -4.110 |0.0236| 2 | RNF181 [ TSS1500/5hore
1848 | cg11059049 | -4.213 [0.0123[ 4 IGR/opensea 1908 | cg10378267 -4.160 |0.0103| 5 IGR/opensea 1968 | cg14848461 [ 4.110 |0.0370[ 3 IGR/opensea
1849 | cg06599148 | 4.212 0.0335| 1 | cAm7AL [ BD/opensea 1909 | cg25371036| -4.160 |0.0231| 11 | AMOTLI | TSS1500/5hore 1969 | cg12243582 [ 4.106 0.0214| 7 | ZvF138 | TSS1500/5hore
1850 | cg19695151 | -4.211 [0.0130| 11 | stc1A2 | BD/opensea 1910 | cg02690491| 4.159 0.0418[ 19 | 2nF763 [ T55200/5h0re 1970 | cg15623992 [ -4.105 J0.0499[ 1 IGR/opensea
1851 | cg02792828 | -4.211 0.0404 20 IGR/opensea 1911 | cg25167447| -4.158 J0.0108| 1 | wavi [ Tss1500/island 1971 | cg12210725 [ 4.104 0.0330[ 3 IGR/opensea
1852 | cg20962297 | 4.209 [0.0244 19 | 2vF333 | 5'UTR/island 1912 | cg20597747| -4.158 [0.0219] 14 IGR/opensea 1972 | cg19182354 [ 4.104 J0.0431| 2 | GEwz BD/opensea
1853 [ cg04390734 [ -4.209 J0.0173] 11 IGR/shore 1913 | cg05084525| -4.158 |0.0464| 8 IGR/opensea 1973 | cg16089280 [ -4.103 J0.0265) 2 | myriL BD/shore
1854 | cg06684888 | -4.206 [0.0276| 18 IGR/opensea 1914 | cg19902229| -4.158 |0.0425| 2 | RUPA BD/opensea 1974 | g00302081 [ 4.103 |0.0464| 9 |c9or109| TS5200/5hore
1855 | cg18689998 | -4.205 0.0264| 5 | 1L31RA | 5'UTR/opensea 1915 | cg26414235| -4.158 0.0362[ 15 IGR/shore 1975 | cg04690319 [ 4.102 |0.0217[ 11 | zwio [ 3'UTR/0pensea
1856 | cg27637738 | -4.204 0.0498[ 7 | EGFR BD/opensea 1916 | cg02514895| 4.158 |0.0313| 10 | opna | 3'UTR/0pensea 1976 | cg00097968 [ 4.102 |0.0475[ 1 | RPN [ 3'UTR/0pensea
1857 | cg00307818 | -4.204 [0.0119| 1 | BsND | TSs1500/shore 1917 | g01003197| 4.157 J0.0219| x | opHn1 | TSS1500/5hore 1977 | cg14073706 [ 4.101 o.0481[ 1 1GR/shelf
1858 | cg12867876 | -4.204 [0.0365[ 19 | c190147| EB/opensea 1918 | cg16870526 4.156 |0.0400| X IGR/opensea 1978 | cg12636421 [ 4.101 0.0320[ 7 1GR/opensea
1859 | cg15613534 | 4.202 [0.0499| 13 | AT3 BD/opensea 1919 | cg11973302| -4.156 |0.0227| 19 |c1004205|  BD/opensea 1979 | cg02308793 [ -4.101 [0.0321| 22 1GR/opensea
1860 | cg00622618 | -4.202 [0.0473| 6 | BTBD9 BD/opensea 1920 | cg23772463| 4.154 |0.0456| 6 IGR/opensea 1980 | cg14480088 [ -4.100 |0.0186[ X | RRAGB | BD/opensea

114




. Localizacion . Localizacién ] Localizacion
# 6 [P ror [che [ [ ensmicas # 6 [P ror [ che [P [ engmica/ # o %P ror [chr |5 | censmicar
% delgen | Contexto cal % deleen | Contexto cal * deleen | Contexto Gl
1981 | cg26782748 | -4.100 0.0356 20 IGR/opensea 2041 | cg22675645| -4.039 |0.0075| 10 | kewip2 BD/island 2101 | cg03870816 [ -3.993 |0.0416[ 4 IGR/opensea
1982 | cg27348779 | -4.100 [0.0201 5 IGR/opensea 2042 | cg00851377| 4.038 |0.0400| 7 | GPR85 |1stexon/opensea 2102 | cg13727253 [ -3.993 |0.0045| 4 | cPE BD/opensea
1983 [ cg22932804 [ 4.099 0.0381] 1 | mAvia | Tss1500/shore 2043 | cg16878549] -4.037 [0.0231] 11 [ nav2 BD/opensea 2103 [ cg22792988 | -3.993 [0.0272| 5 |swoRa47| Tss1500/shelf
1984 | cg12298832 | 4.099 |0.0441| 3 VGLL4 BD/opensea 2044 | cg04363092( -4.036 |0.0371| S IGR/opensea 2104 | cg02187176| 3.993 |0.0377| 13 | DNAJC3 BD/opensea
1985 | cg04206742 | 4.098 [0.0362| 13 | 76Ds | TSS1500/shore 2045 | cg13497866 -4.036 |0.0308| 5 | sEmasA | s5'UTR/opensea 2105 | cg07189579 [ 3.992 o.0199| 8 | woraz BD/opensea
1986 | g09792000 | 4.098 [0.0230| 12 1GR/shore 2046 | cg13590011 4.036 |0.0469| 16 [c1027233] BD/opensea 2106 | cg14993486 [ 3.990 |0.0428[ 12 | soxs [ s'UTR/opensea
1987 | g03053370 [ -4.097 [0.0358| 6 |7Bc1D32 [ BD/Opensea 2047 | cg23558969 4.033 |0.0318| 8 IGR/opensea 2107 | cg12456939 [ -3.989 |0.0373[ 3 IGR/opensea
1988 | cg06943549 [ -4.097 |0.0264 14 IGR/opensea 2048 | cg14460943 -4.032 |0.0422 18 |iNC01477 TSS200/0pensea 2108 | cg21462730 [ -3.989 |0.0348[ 3 IGR/opensea
1989 | cg12688240 | -4.097 [0.0348| 12 | NANOG [T551500/0penseal 2049 | cg00656820| 4.031 0.0185[ 2 | ALs2cra BD/shore 2109 | cg14804181 [ 3.988 0.0277[ x IGR/island
1990 | cg01410279 | -4.096 [0.0475 1 | mvoc [ 155200/0pensea 2050 | cg21284256| -4.031 |0.0442| 3 | Fer12 BD/opensea 2110 | cg21669966 | -3.988 |0.0321| 6 | TRERFI BD/shelf
1991 | cg00046156 | 4.095 0.0253[ 5 IGR/shelf 2051 | cg08452216| -4.030 |0.0400| 19 | 1GALSI6 |  BD/opensea 2111 | cg26536958 | 3.988 |0.0414| 21 kR7AP25-1|TSS1500/0peNsea
1992 [ cg05352972 [ -4.095 |0.0479] 15 IGR/opensea 2052 | cg26684091 -4.029 [0.0199| 6 | BRPF3 | TsS1500/shore 2112 |cg22433418 [ -3.988 [0.0412| 8 | csmp3 | BD/opensea
1993 | cg12097042 | 4.093 |0.0407 2 IGR/opensea 2053 | cg20139338| 4.028 0.0362| 11 |ccocssB|  BD/opensea 2113 | cg11512124 [ -3.986 |0.0476[ 2 IGR/opensea
1994 | cg08247321 | 4.091 [0.0306 13 |iNC00424  BD/opensea 2054 | cg20745513( -4.026 0.0285( 14 IGR/opensea 2114 | cg12196504 [ 3.984 0.0318| 22 1GR/shelf
1995 | cg05546828 | 4.091 0.0164| 5 |MROH28 | BD/opensea 2055 | cg24090339| 4.025 |0.0488| X IGR/shore 2115 | cg06724420 [ -3.982 0.0442| 16 |orwciLi2|  BD/opensea
1996 | cg04129754 | -4.089 [0.0421| 19 IGR/opensea 2056 | cg21535022 -4.024 |0.0299| 7 IGR/opensea 2116 | cg16496217 [ -3.982 |0.0458| 10 IGR/opensea
1997 | cg27610672 | -4.088 [0.0131 11 | sic1A2 | BD/opensea 2057 | cg09887068| -4.024 |0.0332| 4 | spaTAs | BD/opensea 2117 | g27232607 [ -3.981 0.0261| 11 | Msa444 [ 5'UTR/0pensea
1998 | cg02401415 | -4.087 |0.0470( 14 IGR/opensea 2058 | cg25966232| -4.024 J0.0122[ 13 IGR/opensea 2118 | cg16422748 | -3.980 |0.0217 10 1GR/opensea
1999 | cg11822824 | -4.086 [0.0480 14 |sic25A21| BD/opensea 2059 | cg01101997 4.023 |0.0094| 6 | PDEI0A | BD/opensea 2119 | cg01191498 [ -3.980 |0.0288 14 IGR/opensea
2000 | cg05207876 | -4.085 [0.0428| 9 | coc148 | BD/opensea 2060 | cg07493436 -4.023 [0.0397| 19 | Axt | Tss1500/shore 2120 | cg19560579 | -3.979 [0.0391| 20 IGR/opensea
2001 [ cg07380865 | -4.083 [0.0180| 17 IGR/opensea 2061 [ cg26982601| 4.021 |0.0156| 8 IGR/shore 2121 | cg16503933 [ -3.977 |0.0403[ 6 IGR/opensea
2002 [cgo6643622 | 4.079 |0.0185| 7 [crivBP2 | BD/opensea 2062 | cg09039874 -4.020 |0.0491| 3 |ARHGEF26| TSS1500/5hore 2122 | cg25740652 | 3.976 |0.0464| 4 | LmcH1 | Tss1500/shore
2003 [ cg02329670 | 4.079 |0.0322| 17 | mIRa97 | Tss200/5helf 2063 | cg08176538| 4.020 |0.0345| 6 IGR/opensea 2123 | cg06510905 [ -3.976 |0.0095 10 IGR/opensea
2004 [ cg21737632 | 4.078 |0.0248| 10 [ REEP3 | TSS200/island 2064 | 04478604 4.020 |o.0462| 1 | PrkrB2 | 3'UTR/0pensea 2124 | cg25584466 | 3.976 |0.0127| 6 |cRNA001] BD/opensea
2005 [ cg14426672 | 4.078 |0.0492| 6 [ ArreB BD/shelf 2065 | cg06988547 4.020 |0.0410| 1 IGR/opensea 2125 | cg25362709 [ -3.976 |0.0281| 11 | 0R8B12 | T55200/0pensea
2006 [ cg10905239 | 4.078 |0.0231] 13 IGR/opensea 2066 | cg24656834| 4.016 |0.0245| 19 | cvpar11 | T55200/0pensea 2126 | cg22938612 [ 3.975 [0.0386 11 1GR/shelf
2007 [ cg24425727 [ -4.077 |0.0178| 6 | cokwia | TSS1500/5hore 2067 | cg18050405| -4.016 |0.0476| 14 | OR4K17 | TS5200/0pensea 2127 | cg10257565 [ -3.975 |0.0405 21 1GR/shelf
2008 | cg07139495 | -4.072 [0.0298] 1 IGR/opensea 2068 | cg25831520( -4.015 [0.0447] 6 IGR/opensea 2128 | 00895324 | -3.975 [0.0145) 21 | Pcpa  [rss1500/0penseal
2009 [cg06961054 | 4.071 |o.0101| s | sero9 | Tss1500/5hore 2069 | cg13706211 4.015 |0.0246 x | FH2 BD/opensea 2129 | cg24183811 [ -3.974 |0.0169| 6 |RNF144B| BD/Opensea
2010 [ cgo6785542 | 4.071 [0.0146| 20 IGR/opensea 2070 | cg06987184 -4.014 |0.0359| 21 | Dscam |  BD/opensea 2130 | cg10802644 | 3.974 0.0414[ 22 | pPaTzz BD/opensea
2011 [ cg03388769 | 4.071 |0.0362| 5 1GR/shelf 2071 | cg23055986 4.013 |o.0101| 7 | cepas BD/shore 2131 | cg17583656 [ -3.973 |0.0445| 19 IGR/opensea
2012 [ cgo0517532 | 4.069 |0.0265| 6 1GR/island 2072 | cg03033508| 4.013 0.0349| 13 | ”NFs | TSS1500/5hore 2132 | cg04126091 [ 3.972 |0.0400 6 | vwN3 [TSS1500/0pensea
2013 [ cgoa326084 | 4.067 |0.0466| 7 IGR/opensea 2073 | cg18537464| -4.012 J0.0392[ 18 IGR/opensea 2133 | cg09846847 [ -3.971 0.0350[ 4 IGR/opensea
2014 [ cg21775694 | 4.065 |0.0421| 8 IGR/opensea 2074 | cg04359324 4.012 0.0190| 2 IGR/opensea 2134 | cg25524658 [ 3.969 |0.0482| 6 1GR/opensea
2015 [ cg24173997 | 4.064 |0.0351] 14 IGR/opensea 2075 | cg26549529 -4.011 J0.0289[ 1 | ssx2ip [ 5'UTR/shel 2135 | cg02140862 [ -3.969 |0.0412| 21 |oc33962] BD/0pensea
2016 | cg03306224 | -4.063 [0.0111| 5 | 6-Mar | TsS1500/5hore 2076 | cg10538283 -4.011 [0.0361| 3 | ROBO1 | BD/opensea 2136 | cg11395414 | -3.967 [0.0363] 19 | FBX017 | 5'UTR/shelf
2017 [ cg15640135 | 4.062 |0.0387| 9 IGR/opensea 2077 | cg00652175 -4.011 |0.0084| 3 IGR/opensea 2137 | cg20332663 [ 3.967 |0.0458| 8 | kcvaz | BD/opensea
2018 [ cg23568161 | 4.060 [0.0223| 22 [ PHF21B | BD/opensea 2078 | cg09666191[ -4.011 |0.0137| 10 | stk | 3'UTR/opensea 2138 | cg27265391 [ -3.966 |0.0324 14 IGR/opensea
2019 [ cg16561280 | 4.059 |0.0406| 6 IGR/opensea 2079 | cg14506032| 4.010 |0.0299| 9 IGR/opensea 2139 | cg05371183 [ -3.965 |0.0351| 19 | stc146 [Tss1500/0pensea
2020 [ cg02624970| 4.059 |0.0412| 6 | JarID2 | BD/opensea 2080 | cg20930244| 4.009 0.0158| 6 | Gmps BD/opensea 2140 | cg20856761 [ -3.965 |0.0418 7 |ccoc146|  BD/opensea
2021 [cg23277684 | 4.054 |0.0379| 2 | mcrp2 | BD/opensea 2081 | cg04955791 4.007 |0.0293| 6 | swer | Tss1500/5hore 2141 | cg19012908 [ -3.964 |0.0204| 10 |iNc0070d  BD/opensea
2022 [ cg13065156 | 4.054 Jo.0121| 7 IGR/opensea 2082 | cg21408696| 4.007 |0.0365[ 5 |Fam1968 [T551500/0pensea 2142 | cg07342559 [ 3.964 |0.0133[ 15 | sv2B [ 5'UTR/0pensea
2023 [ cg27332131 4.051 Jo.0265] 2 | Emi6 BD/opensea 2083 | cg03082247| 4.006 |0.0238| 8 IGR/opensea 2143 | cg05303125 [ -3.963 |0.0430| 5 | PDEaD | BD/0pensea
2024 | cg10334648 | 4.050 [0.0153] 6 BD/opensea 2084 | cg12785573| 4.006 [0.0439] 14 | MIR493 | TS5200/0pensea 2144 | cg01434993 [ -3.963 [0.0447| 13 |NF219-a5] BD/opensea
2025 |cg13622549| 4.050 |0.0298| 4 IGR/island 2085 | cg20892606( -4.006 |0.0281| 16 TEKT5 | TSS1500/0penseal 2145 | cg26832999 | -3.962 [0.0322| 12 IGR/opensea
2026 [ cg10306035 | 4.049 [0.0269| 10 1GR/shore 2086 | cg20082731 4.005 |0.0370| 11 | kars | TSS1500/5hore 2146 | cg17162166 | -3.961 |0.0316 14 |c1401142] TSS1500/5hore
2027 [ cgoa524239 | 4.048 [0.0331| 15 §ORD116-7TS51500/0pensea 2087 | cg04709551( 4.004 0.0306 3 | E1vs 5'UTR/shore 2147 | cg10764891 [ -3.961 |0.0343| 14 1GR/shelf
2028 | cg23328066 | 4.048 |0.0487| 1 | Gz 5'UTR/island 2088 | cg21124375 -4.004 |0.0474| 2 1GR/island 2148 | cg04952446 | 3.960 |0.0441[ 2 | PnkD BD/opensea
2029 [ cg11589017 | 4.045 J0.0297| 3 | 24 EB/opensea 2089 | cg13520942| -4.002 J0.0118| & | ADGRBI BD/shore 2149 | cg11107657 [ -3.960 J0.0390[ 5 | o0D22 BD/shelf
2030 [cgoa149317 | 4.045 Jo.0180| 2 IGR/opensea 2090 | cg00814856 -4.001 |0.0179| 9 IGR/opensea 2150 | cg19027126 [ -3.959 |0.0202| 12 | PRMT8 | BD/0pensea
2031 [ cg03519012 | 4.045 |0.0465| 20 | Acssz BD/opensea 2091 | cg04552811 -4.000 |0.0296| 3 IGR/opensea 2151 | cg10379176 [ 3.958 0.0401{ 16 | Acsmz BD/opensea
2032 [ cg18029503 [ -4.045 |0.0321{ 14 | NRXN3 |1stExon/opensea 2092 | cg09026994| -4.000 0.0419 17 | RPH3AL BD/shore 2152 | cg02279953 [ -3.957 |0.0492| 14 joRD114-qTS51500/0pensen
2033 | cg18394986 | -4.044 [0.0155| 16 IGR/opensea 2093 | cg16526829] 4.000 [0.0183| 13 [inCO0364 BD/opensea 2153 | cg27552493 [ -3.956 [0.0456] 12 IGR/shore
2034 [cg10116453 | 4.044 |o.0168| 1 IGR/opensea 2094 | cg04636166| -4.000 |0.0477| 8 | DEFA5 | TSS200/0pensea 2154 | cg25748384 [ 3.952 o.0150[ x IGR/opensea
2035 [ cg19928377 | 4.042 [0.0391| 5 [ PcOHAG BD/island 2095 | cg12151330| 3.999 |0.0020| 12 | PRKABI | BD/opensea 2155 | cg23523388 | -3.952 [0.0398 10 | s7PRIP 5'UTR/shelf
2036 [ cg04295034 | 4.042 |0.0248| 20 1GR/shelf 2096 | cg08829117 -3.999 |0.0202| 3 1GR/shelf 2156 | g22343926 [ -3.950 |0.0318| 13 IGR/opensea
2037 [ cgo0496544 | 4.042 |0.0453| 9 IGR/opensea 2097 | cg24535176| -3.996 |0.0207| 6 | Evaga | TSS1500/5hore 2157 | cg04089901 [ 3.948 |0.0388| 7 |coL28a1| BD/opensea
2038 [ cg12781632 | 4.041 [0.0070] 13 IGR/opensea 2098 | cg18351999| 3.996 |0.0371| 11 | siGIRR BD/island 2158 | cg04159908 [ 3.948 |0.0390| 6 |c1019273| BD/opensea
2039 [ cgo5394244 | 4.040 |0.0500| 6 | P7P2A1 | TSS1500/5hore 2099 | cg19978917/ -3.995 |0.0478| 6 IGR/opensea 2159 | cg00080582 [ -3.947 |0.0329[ 9 1GR/opensea
2040 [cg03272597 | 4.039 |0.0306| 9 | FNBPI | BD/opensea 2100 | cg23574225( 3.995 |0.0372| X | DDX26B | BD/opensea 2160 | cg16349527 [ -3.946 |0.0401| 2 IGR/opensea
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2161 [ cgo02293700 -3.945 |0.0375] 10 IGR/shelf 2221 | cg25336853| -3.897 |0.0461| 6 | GPsm3 [ Tss1500/5hore 2281 | cg21187068 | -3.848 |0.0298| 8 | nAPRTI BD/shore
2162 [ cg09056756 | -3.945 |0.0334| 13 [ Zwvm2 | BD/opensea 2222 | cg02815102| -3.896 |0.0350| 20 | coHa BD/opensea 2282 | cg07510387 [ -3.848 |0.0359| 3 | 30167 | 5'UTR/shelf
2163 | cg02727219 | 3.945 [0.0448| 16 IGR/opensea 2223 | 26740135 -3.896 [0.0156| 2 | G7F3c3 | BD/opensea 2283 | cg23140118 | -3.848 [0.0154] 13 | ATP8A2 | BD/0pensea
2164 |cgl5425763 | -3.944 10.0321| 12 IGR/opensea 2224 | cg02809934( 3.895 |0.0409| 1 FMO6P BD/opensea 2284 | cg06200966 | -3.847 [0.0403| 8 IGR/opensea
2165 [ cg01230907 | 3.944 |0.0452| 2 [ 0O BD/opensea 2225 | cg16231198| -3.894 |0.0079| 2 | 1364 [rss1500/0pensea 2285 | cg24734430 3.847 |0.0473[ 19 | wmia | Tssis00/shelf
2166 [ cg08424893 | 3.943 |0.0122| 22 [ ™WRC6B |  BD/opensea 2226 | cg05941378| 3.894 |0.0406| 15 | PPiB | TSS1500/5hore 2286 | cg17620789 [ -3.846 |0.0388[ 2 IGR/opensea
2167 [ cg24729699 | 3.943 |0.0293| 5 [ ZNF474 |1SS1500/0pensea 2227 | cg09686331| -3.894 |0.0468| 5 | 514 BD/opensea 2287 | cg06728793 [ -3.846 |0.0254| 7 |PRKARIB|  BD/shore
2168 [ cg17739555 | -3.942 J0.0212] 1 1GR/shore 2228 | cg16768018| 3.892 |o.0461| 3 | zica BD/island 2288 | cg04903600 [ 3.845 |0.0353[ 19 | GPxa BD/island
2169 | cg15682807 | 3.942 |0.0084 x | 1mv2a |1stexon/opensea 2229 | cg10746943 -3.892 |0.0453| 1 IGR/opensea 2289 | cg13663390 [ 3.845 |0.0145 x | wkrF | Tss1500/shore
2170 [ cg21074943 | 3.941 |0.0124] 10 IGR/opensea 2230 | cg06522515| -3.890 |0.0348 3 | THPO BD/opensea 2290 | cg13018971 [ 3.845 0.0492[ 9 IGR/opensea
2171 [ cg19969083 | 3.941 |0.0427] 13 IGR/opensea 2231 | cg00348168| 3.889 |0.0187| 19 |c190/12| BD/0pensea 2291 | cg07883772 [ 3.843 0.0077| 11 | ccoee7 | 5'UTR/shore
2172 |cg24622544 | 3.941 |0.0254| 12 IGR/shore 2232 | cg22401419| 3.888 |0.0466| 1 PNRC2 TSS1500/island 2292 | cgl9005485| 3.843 |0.0132] 3 BDH1 BD/opensea
2173 [ cg05940594 | 3.941 |0.0493| 4 | PrRss4g8 | BD/opensea 2233 | cg11271494| -3.888 |0.0314| 11 | PPFIAI | BD/opensea 2293 | cg13733834 [ -3.842 |0.0322 2 IGR/opensea
2174 | cg18011230| 3.940 [0.0257| 5 [ PDEGA BD/opensea 2234 | cg03208363| 3.888 0.0207| 8 IGR/opensea 2294 | cg02711652 [ 3.839 |o.0161| 17 | axvz | s'UTR/shore
2175 [ cg23947376 | 3.939 |0.0318] 10 IGR/shore 2235 | g02502025 -3.887 |0.0369[ 4 | BEND4 BD/shore 2295 | cg15167488 [ 3.839 |0.0433[ 1 | r¥R2 BD/opensea
2176 [ cg06198803 | -3.939 |0.0382| 19 | PvRL2 BD/opensea 2236 | cg24276053| 3.887 0.0395[ 4 | LarP7 BD/opensea 2296 | cg20094111 [ -3.839 J0.0139[ 3 IGR/opensea
2177 | cg27654744 | -3.938 |0.0282| 3 | PARPI5 | BD/opensea 2237 | cg01375869| -3.886 0.0498| 10 IGR/shore 2297 | cg17035490 [ -3.839 [0.0141 18 | TAFaB BD/opensea
2178 [ cg10422971 | -3.938 |0.0241| 2 IGR/opensea 2238 | cg02672922| -3.884 0.0199( 20 IGR/opensea 2298 | cg16409335 [ -3.838 |0.0013| 7 [Psi2-PTCr]  BD/0pensea
2179 | cgo6862374 3.938 J0.0109| 2 [ wnTs BD/island 2239 | cg00084720| -3.883 |0.0396| 8 IGR/opensea 2299 | cg19174658 [ -3.837 |o.0118| 22 1GR/shelf
2180 | cg02012043 | -3.936 [0.0245) 5 1GR/shelf 2240 | cg26452811( -3.881 [0.0283) 15 | s6DCC3 BD/shelf 2300 | cg24260952 | 3.837 [0.0144| 2 | cor4a3 | BD/opensea
2181 [ cg20817055 | -3.935 [0.0335| 14 [vORD114-{TS51500/0pensea 2241 | cg05494591 -3.881 |0.0360| 12 | AcADIO | 5'UTR/shore 2301 | cg08491752 [ -3.836 |0.0124 5 IGR/opensea
2182 [ cgo6515461 | 3.935 |0.0492| 10 [ cussP2 |  BD/opensea 2242 | cg05459252| 3.880 |0.0187| 10 [ wEBL BD/opensea 2302 | cg06800558 [ -3.835 |0.0067| 11 IGR/opensea
2183 [ cg19740353 | 3.933 Jo.0356| 6 [ a&cic BD/opensea 2243 | cg14833891| 3.880 |0.0497| 7 IGR/opensea 2303 | cg01917069 [ -3.835 |0.0311 8 IGR/opensea
2184 [ cg26069920 | 3.932 |0.0353| X | maGEEr | 1stexonyisland 2244 | g20800088| -3.876 |0.0185| 15 | PLA2G4F| BD/opensea 2304 | cg08157323 [ 3.834 |0.0406| 14 | BRI BD/shelf
2185 [ cgoa554505 | 3.929 |0.0388| 11 | TRPC6 | 3'UTR/0pensea 2245 | cg11555345| 3.876 |0.0479| 19 | nwp1 BD/opensea 2305 | cg07273313 [ 3.833 0.0277 8 IGR/opensea
2186 [ cg08962392 | 3.929 |0.0387| 7 | c70rf71 | T55200/0pensea 2246 | cg08200148| -3.876 |0.0491| 9 IGR/opensea 2306 | cg03024537 [ -3.831 |0.0323[ 8 IGR/shore
2187 [ cg05983363 | -3.928 [0.0250] 11 IGR/opensea 2247 | cg24722451| -3.875 |0.0322| 6 | cuz [ T55200/5hore 2307 | cg01377932 [ -3.831 |0.0254 10 IGR/opensea
2188 | cg25556048 | 3.928 [0.0500| 2 IGR/opensea 2248 | cg10821830| -3.875 [0.0477| 2 | cTWNA2 | 5'UTR/0pensea 2308 | cg07138944 [ -3.830 |0.0346] 7 IGR/shelf
2189 [cg15189015 | 3.928 |0.0474| 17 | RAB37 | BD/opensea 2249 | cg23546097| -3.874 |0.0464| 16 | NDEI 5'UTR/shelf 2309 | cg14771419 [ -3.829 0.0273[ 7 IGR/opensea
2190 [ cg12491555 | 3.926 |0.0299| 6 |ALDH8AL |1stExon/opensea 2250 [ cg11990559| -3.874 |0.0127| 2 IGR/opensea 2310 | cg22288451 [ -3.829 |0.0451| x | PHKkAz | BD/opensea
2191 [ cg17878506 | 3.925 |0.0231| 13 | ™C1D4 | TSS1500/island 2251 | cg26685752 3.874 |0.0343[ 1 | TcHH [ T5s200/shore 2311 | cg04557025 [ 3.829 |0.0469| 10 | FAM13C | BD/0pensea
2192 [ cg06140233 | -3.925 [0.0202| 16 IGR/opensea 2252 | cg26200533 -3.872 |0.0316 3 | wck1 | s5'UTR/opensea 2312 | cg21237289 [ -3.829 |0.0365 3 | kcms | 5'UTR/0pensea
2193 [cgo1257202 | 3.922 Jo.0366| X [ okcz BD/island 2253 | cg20374037/ -3.871 |0.0211| 9 IGR/opensea 2313 | cg09890963 [ -3.828 |0.0212 15 |Fam1748|  BD/shore
2194 [ 20696372 | 3.922 0.0187| 18 | ccBEz BD/opensea 2254 | cg12657025 3.870 |0.0209| 1 IGR/opensea 2314 | cg13264770 [ 3.826 |0.0378| 3 | ccBrz | Tss1500/5helf
2195 [ cg26293825 | 3.922 |0.0401| X IGR/opensea 2255 | cg24114822| -3.870 |0.0324] 1 IGR/shore 2315 | cg14145151 [ 3.826 |0.0370| 3 | PDZRN3 | BD/0pensea
2196 | cg26913155 | -3.921 [0.0382| 1 [PrROMI6 | BD/Opensea 2256 | cg10500084| -3.869 [0.0268] 5 IGR/opensea 2316 | cg02583335 [ -3.825 [0.0453 10 | RBM20 | BD/0pensea
2197 [ cg24391248| 3.920 [0.0124] 11 IGR/opensea 2257 | cg00520057| -3.869 0.0345[ 16 IGR/opensea 2317 | cg21652122 | 3.825 0.0435[ 22 | T7C28 BD/opensea
2198 [ cg19314992 | 3.920 o.0360| 11 | Acer3 BD/opensea 2258 | cg06975067| 3.868 0.0077[ 13 1GR/island 2318 | g07901206 [ -3.824 0.0440[ 2 IGR/island
2199 [ cg20336404 | -3.918 [0.0074| 17 IGR/opensea 2259 | cg25162647| -3.867 |0.0200| 5 IGR/opensea 2319 | cg02071418 [ -3.823 J0.0133[ 4 1GR/shore
2200 [ cgo4326808 | 3.916 |0.0257| 15 | 150154 | 15tExon/opensea 2260 | cg13027458| -3.865 |0.0159 16 |ocs4464 T5S200/5hore 2320 | cg05454731 [ -3.822 |0.0377 13 IGR/opensea
2201 [cgo8858919 | -3.915 |0.0231| 3 [ wnT74 | BD/Opensea 2261 | cg04496578| 3.862 |0.0343| 3 | 1pP BD/opensea 2321 | cg26002989 | -3.822 0.0302| 14 | BcL11B BD/shore
2202 [ cg19916035 | -3.914 J0.0438| 9 IGR/opensea 2262 | cg18352315[ -3.860 0.0378| 14 IGR/opensea 2322 | cg08697689 [ 3.822 |0.0451| 13 | suTRk1 | TSS1500/5helf
2203 [ cg19774397 | -3.914 J0.0481| 1 IGR/opensea 2263 | cg11305349| 3.860 |0.0288| X IGR/opensea 2323 | cg17786516 | 3.822 |0.0440[ 3 | ccrs [rss1500/0pensea
2204 |cg23571750 | -3.913 [0.0384| 6 [c1019273] BD/opensea 2264 | 26124514/ -3.859 [0.0360| 7 IGR/shelf 2324 | cg00814990 [ -3.822 |0.0437 14 IGR/opensea
2205 |cg02705882 | -3.913 |0.0169| 6 IGR/opensea 2265 | cgl6746677| 3.859 |0.0410| 3 2ZNF639 5'UTR/opensea 2325 | cg18100580 | -3.820 [0.0215| 10 IGR/opensea
2206 [cg08866129 | 3.913 |0.0266| 16 [ HPR  |TSS1500/0pensea 2266 | cg13207658| 3.858 |0.0434| 17 | RBFOX3 | 5'UTR/0pensea 2326 | cg13952398 [ 3.818 0.0170[ 2 IGR/opensea
2207 [ cg16984735 | 3.910 |0.0378| 8 IGR/opensea 2267 | cg06653543 -3.857 |0.0406| 22 | LaRGE | 5'UTR/0pensea 2327 | cg20312916 [ 3.818 |0.0236| x | kiHL34 | TSS200/island
2208 [ cg18649203 | 3.909 |0.0152| 4 [ evam | BD/opensea 2268 | cg18775256| -3.857 J0.0485[ 11 IGR/opensea 2328 | cg26776018 [ -3.818 |0.0416[ 8 IGR/opensea
2209 [cg11028578 | -3.908 [0.0298| 13 IGR/opensea 2269 | cg05417517| 3.856 |0.0184| 20 |svoRrA39 | TSS1500/island 2329 | cg17376726 [ -3.818 |0.0165| 3 |c1019273| BD/opensea
2210 [ cg15701331 3.906 J0.0184| 3 IGR/opensea 2270 | cg0a787468| -3.855 |0.0261| 2 IGR/opensea 2330 | cg07399784 [ -3.818 |0.0200 15 |apAMTS17|  BD/0pensea
2211 [ cg15048029 | -3.906 |0.0133] 1 IGR/opensea 2271 | cg17991030| -3.855 |0.0366| 3 |[1L124-451| BD/0pensea 2331 | cg20182684 [ 3.817 0.0302[ 1 IGR/opensea
2212 [ cg02345317 | 3.905 J0.0326] X | NLGN3 | TS5200/0pensea 2272 | cg06953627| -3.855 |0.0282| x | iwvex BD/shore 2332 | cg24754095 | -3.816 [0.0382[ 1 | cErs2 5'UTR/shelf
2213 [cg11705746 | -3.905 |0.0148| 11 | cps1 | Tss1500/shore 2273 | cg12676125| -3.853 [0.0471| 16 |c1019282] BD/opensea 2333 | 06281190 | -3.816 [0.0046| 11 IGR/opensea
2214 [ cg02270518 | 3.905 |0.0340| 6 IGR/opensea 2274 | cg08478621| -3.853 |0.0306| 3 hBccs-asifrssis00/0pensea 2334 | g20335953 [ -3.816 |0.0320 18 |swoRra37 | Tss1500/shore
2215 [ cg02599773 | 3.904 [0.0372] 12 IGR/opensea 2275 | cg10241404| 3.853 0.0228| 14 | PPP1R3E| 3'UTR/0pensea 2335 | g00302972 [ -3.815 0.0402| 15 | ~EO1 £B/opensea
2216 [ cg11509733 | 3.904 |0.0448| x | TsPAN6 | TSS1500/5hore 2276 | cg09061047 -3.851 |0.0410| 2 IGR/opensea 2336 | cg05812582 [ 3.814 |0.0449] 7 | sokz BD/opensea
2217 [ cg22068395 | 3.904 J0.0109| X IGR/shelf 2277 | cg15945527| -3.850 0.0378| 12 IGR/opensea 2337 | cg08612871 [ -3.814 |0.0461 1 | @B5 [T551500/0pensea
2218 | cg13362636 | -3.902 |0.0250| 2 IGR/opensea 2278 | cg22982702| -3.849 |0.0417| 3 | 17PRI BD/opensea 2338 | cg23861711 | 3.813 0.0269[ 18 | ™ix3 [ Tss1500/shore
2219 [cg19718771 -3.899 |0.0306| 18 foc64259]  BD/shore 2279 | cg16961036| 3.849 |0.0198| 6 IGR/opensea 2339 | cg02300083 [ -3.812 |0.0471| 7 | AsB15 [ 5'UTR/0pensea
2220 [ cg12642018 | -3.897 |0.0186| 20 IGR/opensea 2280 | cg04147406| 3.849 |0.0185| 18 | CiDEA | TSS1500/shore 2340 | cg22344703 | 3.812 |0.0411[ 2 | WNTE BD/island
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2161 [ cgo02293700 -3.945 |0.0375] 10 IGR/shelf 2221 | cg25336853| -3.897 |0.0461| 6 | GPsm3 [ Tss1500/5hore 2281 | cg21187068 | -3.848 |0.0298| 8 | nAPRTI BD/shore
2162 [ cg09056756 | -3.945 |0.0334| 13 [ Zwvm2 | BD/opensea 2222 | cg02815102| -3.896 |0.0350| 20 | coHa BD/opensea 2282 | cg07510387 [ -3.848 |0.0359| 3 | 30167 | 5'UTR/shelf
2163 | cg02727219 | 3.945 [0.0448| 16 IGR/opensea 2223 | 26740135 -3.896 [0.0156| 2 | G7F3c3 | BD/opensea 2283 | cg23140118 | -3.848 [0.0154] 13 | ATP8A2 | BD/0pensea
2164 |cgl5425763 | -3.944 10.0321| 12 IGR/opensea 2224 | cg02809934( 3.895 |0.0409| 1 FMO6P BD/opensea 2284 | cg06200966 | -3.847 [0.0403| 8 IGR/opensea
2165 [ cg01230907 | 3.944 |0.0452| 2 [ 0O BD/opensea 2225 | cg16231198| -3.894 |0.0079| 2 | 1364 [rss1500/0pensea 2285 | cg24734430 3.847 |0.0473[ 19 | wmia | Tssis00/shelf
2166 [ cg08424893 | 3.943 |0.0122| 22 [ ™WRC6B |  BD/opensea 2226 | cg05941378| 3.894 |0.0406| 15 | PPiB | TSS1500/5hore 2286 | cg17620789 [ -3.846 |0.0388[ 2 IGR/opensea
2167 [ cg24729699 | 3.943 |0.0293| 5 [ ZNF474 |1SS1500/0pensea 2227 | cg09686331| -3.894 |0.0468| 5 | 514 BD/opensea 2287 | cg06728793 [ -3.846 |0.0254| 7 |PRKARIB|  BD/shore
2168 [ cg17739555 | -3.942 J0.0212] 1 1GR/shore 2228 | cg16768018| 3.892 |o.0461| 3 | zica BD/island 2288 | cg04903600 [ 3.845 |0.0353[ 19 | GPxa BD/island
2169 | cg15682807 | 3.942 |0.0084 x | 1mv2a |1stexon/opensea 2229 | cg10746943 -3.892 |0.0453| 1 IGR/opensea 2289 | cg13663390 [ 3.845 |0.0145 x | wkrF | Tss1500/shore
2170 [ cg21074943 | 3.941 |0.0124] 10 IGR/opensea 2230 | cg06522515| -3.890 |0.0348 3 | THPO BD/opensea 2290 | cg13018971 [ 3.845 0.0492[ 9 IGR/opensea
2171 [ cg19969083 | 3.941 |0.0427] 13 IGR/opensea 2231 | cg00348168| 3.889 |0.0187| 19 |c190/12| BD/0pensea 2291 | cg07883772 [ 3.843 0.0077| 11 | ccoee7 | 5'UTR/shore
2172 |cg24622544 | 3.941 |0.0254| 12 IGR/shore 2232 | cg22401419| 3.888 |0.0466| 1 PNRC2 TSS1500/island 2292 | cgl9005485| 3.843 |0.0132] 3 BDH1 BD/opensea
2173 [ cg05940594 | 3.941 |0.0493| 4 | PrRss4g8 | BD/opensea 2233 | cg11271494| -3.888 |0.0314| 11 | PPFIAI | BD/opensea 2293 | cg13733834 [ -3.842 |0.0322 2 IGR/opensea
2174 | cg18011230| 3.940 [0.0257| 5 [ PDEGA BD/opensea 2234 | cg03208363| 3.888 0.0207| 8 IGR/opensea 2294 | cg02711652 [ 3.839 |o.0161| 17 | axvz | s'UTR/shore
2175 [ cg23947376 | 3.939 |0.0318] 10 IGR/shore 2235 | g02502025 -3.887 |0.0369[ 4 | BEND4 BD/shore 2295 | cg15167488 [ 3.839 |0.0433[ 1 | r¥R2 BD/opensea
2176 [ cg06198803 | -3.939 |0.0382| 19 | PvRL2 BD/opensea 2236 | cg24276053| 3.887 0.0395[ 4 | LarP7 BD/opensea 2296 | cg20094111 [ -3.839 J0.0139[ 3 IGR/opensea
2177 | cg27654744 | -3.938 |0.0282| 3 | PARPI5 | BD/opensea 2237 | cg01375869| -3.886 0.0498| 10 IGR/shore 2297 | cg17035490 [ -3.839 [0.0141 18 | TAFaB BD/opensea
2178 [ cg10422971 | -3.938 |0.0241| 2 IGR/opensea 2238 | cg02672922| -3.884 0.0199( 20 IGR/opensea 2298 | cg16409335 [ -3.838 |0.0013| 7 [Psi2-PTCr]  BD/0pensea
2179 | cgo6862374 3.938 J0.0109| 2 [ wnTs BD/island 2239 | cg00084720| -3.883 |0.0396| 8 IGR/opensea 2299 | cg19174658 [ -3.837 |o.0118| 22 1GR/shelf
2180 | cg02012043 | -3.936 [0.0245) 5 1GR/shelf 2240 | cg26452811( -3.881 [0.0283) 15 | s6DCC3 BD/shelf 2300 | cg24260952 | 3.837 [0.0144| 2 | cor4a3 | BD/opensea
2181 [ cg20817055 | -3.935 [0.0335| 14 [vORD114-{TS51500/0pensea 2241 | cg05494591 -3.881 |0.0360| 12 | AcADIO | 5'UTR/shore 2301 | cg08491752 [ -3.836 |0.0124 5 IGR/opensea
2182 [ cgo6515461 | 3.935 |0.0492| 10 [ cussP2 |  BD/opensea 2242 | cg05459252| 3.880 |0.0187| 10 [ wEBL BD/opensea 2302 | cg06800558 [ -3.835 |0.0067| 11 IGR/opensea
2183 [ cg19740353 | 3.933 Jo.0356| 6 [ a&cic BD/opensea 2243 | cg14833891| 3.880 |0.0497| 7 IGR/opensea 2303 | cg01917069 [ -3.835 |0.0311 8 IGR/opensea
2184 [ cg26069920 | 3.932 |0.0353| X | maGEEr | 1stexonyisland 2244 | g20800088| -3.876 |0.0185| 15 | PLA2G4F| BD/opensea 2304 | cg08157323 [ 3.834 |0.0406| 14 | BRI BD/shelf
2185 [ cgoa554505 | 3.929 |0.0388| 11 | TRPC6 | 3'UTR/0pensea 2245 | cg11555345| 3.876 |0.0479| 19 | nwp1 BD/opensea 2305 | cg07273313 [ 3.833 0.0277 8 IGR/opensea
2186 [ cg08962392 | 3.929 |0.0387| 7 | c70rf71 | T55200/0pensea 2246 | cg08200148| -3.876 |0.0491| 9 IGR/opensea 2306 | cg03024537 [ -3.831 |0.0323[ 8 IGR/shore
2187 [ cg05983363 | -3.928 [0.0250] 11 IGR/opensea 2247 | cg24722451| -3.875 |0.0322| 6 | cuz [ T55200/5hore 2307 | cg01377932 [ -3.831 |0.0254 10 IGR/opensea
2188 | cg25556048 | 3.928 [0.0500| 2 IGR/opensea 2248 | cg10821830| -3.875 [0.0477| 2 | cTWNA2 | 5'UTR/0pensea 2308 | cg07138944 [ -3.830 |0.0346] 7 IGR/shelf
2189 [cg15189015 | 3.928 |0.0474| 17 | RAB37 | BD/opensea 2249 | cg23546097| -3.874 |0.0464| 16 | NDEI 5'UTR/shelf 2309 | cg14771419 [ -3.829 0.0273[ 7 IGR/opensea
2190 [ cg12491555 | 3.926 |0.0299| 6 |ALDH8AL |1stExon/opensea 2250 [ cg11990559| -3.874 |0.0127| 2 IGR/opensea 2310 | cg22288451 [ -3.829 |0.0451| x | PHKkAz | BD/opensea
2191 [ cg17878506 | 3.925 |0.0231| 13 | ™C1D4 | TSS1500/island 2251 | cg26685752 3.874 |0.0343[ 1 | TcHH [ T5s200/shore 2311 | cg04557025 [ 3.829 |0.0469| 10 | FAM13C | BD/0pensea
2192 [ cg06140233 | -3.925 [0.0202| 16 IGR/opensea 2252 | cg26200533 -3.872 |0.0316 3 | wck1 | s5'UTR/opensea 2312 | cg21237289 [ -3.829 |0.0365 3 | kcms | 5'UTR/0pensea
2193 [cgo1257202 | 3.922 Jo.0366| X [ okcz BD/island 2253 | cg20374037/ -3.871 |0.0211| 9 IGR/opensea 2313 | cg09890963 [ -3.828 |0.0212 15 |Fam1748|  BD/shore
2194 [ 20696372 | 3.922 0.0187| 18 | ccBEz BD/opensea 2254 | cg12657025 3.870 |0.0209| 1 IGR/opensea 2314 | cg13264770 [ 3.826 |0.0378| 3 | ccBrz | Tss1500/5helf
2195 [ cg26293825 | 3.922 |0.0401| X IGR/opensea 2255 | cg24114822| -3.870 |0.0324] 1 IGR/shore 2315 | cg14145151 [ 3.826 |0.0370| 3 | PDZRN3 | BD/0pensea
2196 | cg26913155 | -3.921 [0.0382| 1 [PrROMI6 | BD/Opensea 2256 | cg10500084| -3.869 [0.0268] 5 IGR/opensea 2316 | cg02583335 [ -3.825 [0.0453 10 | RBM20 | BD/0pensea
2197 [ cg24391248| 3.920 [0.0124] 11 IGR/opensea 2257 | cg00520057| -3.869 0.0345[ 16 IGR/opensea 2317 | cg21652122 | 3.825 0.0435[ 22 | T7C28 BD/opensea
2198 [ cg19314992 | 3.920 o.0360| 11 | Acer3 BD/opensea 2258 | cg06975067| 3.868 0.0077[ 13 1GR/island 2318 | g07901206 [ -3.824 0.0440[ 2 IGR/island
2199 [ cg20336404 | -3.918 [0.0074| 17 IGR/opensea 2259 | cg25162647| -3.867 |0.0200| 5 IGR/opensea 2319 | cg02071418 [ -3.823 J0.0133[ 4 1GR/shore
2200 [ cgo4326808 | 3.916 |0.0257| 15 | 150154 | 15tExon/opensea 2260 | cg13027458| -3.865 |0.0159 16 |ocs4464 T5S200/5hore 2320 | cg05454731 [ -3.822 |0.0377 13 IGR/opensea
2201 [cgo8858919 | -3.915 |0.0231| 3 [ wnT74 | BD/Opensea 2261 | cg04496578| 3.862 |0.0343| 3 | 1pP BD/opensea 2321 | cg26002989 | -3.822 0.0302| 14 | BcL11B BD/shore
2202 [ cg19916035 | -3.914 J0.0438| 9 IGR/opensea 2262 | cg18352315[ -3.860 0.0378| 14 IGR/opensea 2322 | cg08697689 [ 3.822 |0.0451| 13 | suTRk1 | TSS1500/5helf
2203 [ cg19774397 | -3.914 J0.0481| 1 IGR/opensea 2263 | cg11305349| 3.860 |0.0288| X IGR/opensea 2323 | cg17786516 | 3.822 |0.0440[ 3 | ccrs [rss1500/0pensea
2204 |cg23571750 | -3.913 [0.0384| 6 [c1019273] BD/opensea 2264 | 26124514/ -3.859 [0.0360| 7 IGR/shelf 2324 | cg00814990 [ -3.822 |0.0437 14 IGR/opensea
2205 |cg02705882 | -3.913 |0.0169| 6 IGR/opensea 2265 | cgl6746677| 3.859 |0.0410| 3 2ZNF639 5'UTR/opensea 2325 | cg18100580 | -3.820 [0.0215| 10 IGR/opensea
2206 [cg08866129 | 3.913 |0.0266| 16 [ HPR  |TSS1500/0pensea 2266 | cg13207658| 3.858 |0.0434| 17 | RBFOX3 | 5'UTR/0pensea 2326 | cg13952398 [ 3.818 0.0170[ 2 IGR/opensea
2207 [ cg16984735 | 3.910 |0.0378| 8 IGR/opensea 2267 | cg06653543 -3.857 |0.0406| 22 | LaRGE | 5'UTR/0pensea 2327 | cg20312916 [ 3.818 |0.0236| x | kiHL34 | TSS200/island
2208 [ cg18649203 | 3.909 |0.0152| 4 [ evam | BD/opensea 2268 | cg18775256| -3.857 J0.0485[ 11 IGR/opensea 2328 | cg26776018 [ -3.818 |0.0416[ 8 IGR/opensea
2209 [cg11028578 | -3.908 [0.0298| 13 IGR/opensea 2269 | cg05417517| 3.856 |0.0184| 20 |svoRrA39 | TSS1500/island 2329 | cg17376726 [ -3.818 |0.0165| 3 |c1019273| BD/opensea
2210 [ cg15701331 3.906 J0.0184| 3 IGR/opensea 2270 | cg0a787468| -3.855 |0.0261| 2 IGR/opensea 2330 | cg07399784 [ -3.818 |0.0200 15 |apAMTS17|  BD/0pensea
2211 [ cg15048029 | -3.906 |0.0133] 1 IGR/opensea 2271 | cg17991030| -3.855 |0.0366| 3 |[1L124-451| BD/0pensea 2331 | cg20182684 [ 3.817 0.0302[ 1 IGR/opensea
2212 [ cg02345317 | 3.905 J0.0326] X | NLGN3 | TS5200/0pensea 2272 | cg06953627| -3.855 |0.0282| x | iwvex BD/shore 2332 | cg24754095 | -3.816 [0.0382[ 1 | cErs2 5'UTR/shelf
2213 [cg11705746 | -3.905 |0.0148| 11 | cps1 | Tss1500/shore 2273 | cg12676125| -3.853 [0.0471| 16 |c1019282] BD/opensea 2333 | 06281190 | -3.816 [0.0046| 11 IGR/opensea
2214 [ cg02270518 | 3.905 |0.0340| 6 IGR/opensea 2274 | cg08478621| -3.853 |0.0306| 3 hBccs-asifrssis00/0pensea 2334 | g20335953 [ -3.816 |0.0320 18 |swoRra37 | Tss1500/shore
2215 [ cg02599773 | 3.904 [0.0372] 12 IGR/opensea 2275 | cg10241404| 3.853 0.0228| 14 | PPP1R3E| 3'UTR/0pensea 2335 | g00302972 [ -3.815 0.0402| 15 | ~EO1 £B/opensea
2216 [ cg11509733 | 3.904 |0.0448| x | TsPAN6 | TSS1500/5hore 2276 | cg09061047 -3.851 |0.0410| 2 IGR/opensea 2336 | cg05812582 [ 3.814 |0.0449] 7 | sokz BD/opensea
2217 [ cg22068395 | 3.904 J0.0109| X IGR/shelf 2277 | cg15945527| -3.850 0.0378| 12 IGR/opensea 2337 | cg08612871 [ -3.814 |0.0461 1 | @B5 [T551500/0pensea
2218 | cg13362636 | -3.902 |0.0250| 2 IGR/opensea 2278 | cg22982702| -3.849 |0.0417| 3 | 17PRI BD/opensea 2338 | cg23861711 | 3.813 0.0269[ 18 | ™ix3 [ Tss1500/shore
2219 [cg19718771 -3.899 |0.0306| 18 foc64259]  BD/shore 2279 | cg16961036| 3.849 |0.0198| 6 IGR/opensea 2339 | cg02300083 [ -3.812 |0.0471| 7 | AsB15 [ 5'UTR/0pensea
2220 [ cg12642018 | -3.897 |0.0186| 20 IGR/opensea 2280 | cg04147406| 3.849 |0.0185| 18 | CiDEA | TSS1500/shore 2340 | cg22344703 | 3.812 |0.0411[ 2 | WNTE BD/island
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2341 [ cgoa657569 | 3.811 |0.0474| 14 | cHGA BD/opensea 2401 | cg10045115 -3.773 |0.0301| 6 IGR/opensea 2461 | cg19293715 [ -3.733 |0.0458| 1 | DaB1 [ 5'UTR/0pensea
2342 [ cg17399280 -3.811 J0.0153| 6 EVs BD/opensea 2402 | cg03394914[ -3.773 J0.0376[ 13 IGR/opensea 2462 | cg17920451 [ -3.733 |0.0291 12 | PRICKLEL [ 5'UTR/0pensea
2343 | cg12317815 | 3.811 [0.0241| 17 | Aspa | T55200/0pensea 2403 | 08659517 -3.771 [0.0454| 4 | TvIP2 BD/shelf 2463 | cg1958456 | -3.733 |0.0269| 16 IGR/opensea
2344 | cg08629307 | 3.810 |0.0039| 19 | ATP5SL TS51500/shore 2404 | cg26064862( -3.771 |0.0204| 20 |CTNNBL1 BD/opensea 2464 | cgl1815199| 3.732 [0.0368| 10 IGR/opensea
2345 [ cg08102414 | 3.810 |0.0484| 4 1GR/island 2405 | cg23028129| 3.770 |0.0046| 19 | NFkBID | 3'UTR/0pensea 2465 | cg16505623 [ 3.731 |0.0322 2 | c203 | BD/opensea
2346 [cg17171722| 3.810 |0.0338| 19 | cHsT8 | 5'UTR/shore 2406 | cg03799248| -3.769 |0.0109| 9 IGR/opensea 2466 | cg18059223 [ -3.731 |0.0488| 19 | nLrRP2 | 5'UTR/0pensea
2347 [ cg01605445 | -3.809 |0.0227| 8 IGR/opensea 2407 | cg18532907| -3.768 |0.0039[ 11 | OR52D1 [T551500/0pensea 2467 | cg14928319 [ -3.731 |0.0462| 8 |owascsB [ 3'UTR/0pensea
2348 [ cg14531522 | -3.809 |0.0201| 16 | ZVF174 | 5'UTR/shore 2408 | cg27400689| -3.768 |0.0435| 11 | PTPMTI | TSS1500/5hore 2468 | cg05593590 [ -3.730 |0.0075| 15 |caTsPEr2|  BD/opensea
2349 [cg22199118 | -3.809 |0.0256| 8 | c8orf34 | 5'UTR/0pensea 2409 | cg01017125| 3.767 |0.0419| 22 | wmki1 | 5'UTR/opensea 2469 | cg14756668 [ -3.730 |0.0226[ 5 1GR/opensea
2350 [ cg10310649 | -3.808 |0.0473| 10 IGR/opensea 2410 | cg19180769| 3.767 |0.0148| 8 IGR/opensea 2470 | cg23069744 [ 3.730 0.0375[ x IGR/opensea
2351 [cg11105761 | -3.808 |0.0051| 11 [vAALADLI|  BD/shore 2411 | cg20340146| -3.766 |0.0080| 6 | wrap BD/opensea 2471 | cg16792014 [ -3.729 |0.0194| 12 | sRGAP1 | BD/opensea
2352 | cg27298118 | -3.807 [0.0393] 8 IGR/opensea 2412 | cg11210670| -3.766 [0.0322] 1 IGR/opensea 2472 | cg07432114 [ -3.728 |0.0251| 11 | Ms4a15 [rss1500/0pensea
2353 [ cg05191675 | 3.807 |0.0282| 6 [APOBEC2| BD/0pensea 2413 | cg12737422| 3.765 0.0440| 8 1GR/shore 2473 | g21044139 [ 3.728 0.0316 16 | PkD1L2 | TSS200/0pensea
2354 [ cg27451362 | 3.806 |0.0420| 6 | Grik2 | TSS1500/shore 2414 | cg04541854 -3.764 |0.0364| 7 | Gu3 BD/opensea 2474 | cg12183134 [ -3.728 Jo.0129 2 IGR/opensea
2355 [ cg24322374 | 3.806 |0.0391| 6 | PAcRG | TsS1500/shore 2415 | cg15341354 3.763 |0.0476| 7 IGR/opensea 2475 | cg09330885 [ -3.727 |0.0492[ 3 | mucs BD/opensea
2356 [ cg25632316 | 3.805 |0.0275| 9 | coas BD/island 2416 | 09240001 -3.763 |0.0467| 6 | FksG83 [Tss1500/0pensea 2476 | cg27166673 | 3.726 |0.0415 x |ARHGAPS | TSS200/island
2357 [ cg02190211 | 3.804 |0.0500| 14 [ 0PI 5'UTR/shore 2417 | cg10834082| -3.762 0.0255( 15 IGR/opensea 2477 | cg11301666 [ -3.726 |0.0452| 9 |c1019275] BD/opensea
2358 [ cg23809394 | -3.804 |0.0169| 4 | GanTz BD/island 2418 | cg14718495| -3.762 |0.0195| 3 | kcvH8 |  BD/opensea 2478 | cg19534681 [ 3.725 0.0331 2 1GR/island
2359 [ cg14099579 | 3.803 |0.0215| 8 | EricH5 | BD/opensea 2419 | cg15873301[ 3.762 |0.0492| 3 | swz2 [ T551500/5hore 2479 | cg13378934 | 3.725 [0.0244| 19 | MeEIs3 BD/shore
2360 | cg21343191 | -3.802 [0.0137] 6 IGR/opensea 2420 | cg22864589| -3.762 [0.0207| 4 |owAsB14 | TSS1500/5hore 2480 | 01071302 | -3.725 [0.0137| 9 |c9orf171| BD/opensea
2361 [cg09116774 | -3.801 |0.0269| 2 1GR/shelf 2421 [ cg22205501 3.761 |0.0410| 12 | DPPA3 | TSS200/0pensea 2481 | cg07341022 [ 3.725 o.0185[ 2 IGR/opensea
2362 [ cg05291010 -3.801 [0.0257| 11 [ ORS161 |TS51500/0pensea 2422 | cg26119796| 3.761 |0.0396| 13 | R8I BD/shore 2482 | cg15081698 | 3.724 |0.0386 6 | Grik2 | s'UTR/island
2363 [ cga243922 | 3.801 |0.0230] 8 IGR/opensea 2423 | cg16414585( -3.760 |0.0251 x | D63 BD/opensea 2483 | cg18131041 [ 3.724 |0.0467| 14 | PRKCH | BD/opensea
2364 [ cg24952293 | 3.799 |0.0448| 13 | Pcip2 | 3'UTR/0pensea 2424 | cg03651525 3.758 0.0363| 8 | ccpezs | Tss1500/5hore 2484 | cg26244981 [ -3.723 |o.0485[ 8 IGR/opensea
2365 [ cg03114004 | -3.799 |0.0362| 3 IGR/opensea 2425 | cg10501222| -3.758 |0.0291| 20 [iNvC0143]  BD/opensea 2485 | cg23178186 [ 3.723 |0.0447| 11 | TOLLP | BD/Opensea
2366 [ cg21709842 | -3.798 [0.0075] 18 IGR/opensea 2426 | cg26601922 -3.758 |0.0451| 3 | sic3843 | 5'UTR/island 2486 | cg17892280 [ 3.721 0.0204f 11 | P2RY6 [ TSS1500/5hore
2367 [ cgo5335855 | 3.797 |0.0433| 3 IGR/opensea 2427 | cg01339752 3.758 |0.0123| 11 | RAB6A | BD/opensea 2487 | cg21072162 [ -3.719 J0.0145 10 IGR/opensea
2368 | cg05509251 | 3.796 [0.0112] 16 | £rCCa BD/shore 2428 | 15192323 -3.756 [0.0297| 8 pLGaP2-as{ BD/opensea 2488 | cg11049154 | 3.719 |0.0393 x | & [ Tss1500/island
2369 [ cg06091804 | -3.796 |0.0492| 4 1GR/shelf 2429 | cg03416932| -3.755 |0.0336[ 19 | ™vca [rssi500/0pensea 2489 | cg07488970 [ -3.718 |0.0075| 11 |Disc1FP1|  BD/opensea
2370 [ cg14981395 | 3.795 |0.0476| 8 | DEPTOR | TSS1500/5hore 2430 | cg09491962| -3.755 0.0274f 10 | sum BD/opensea 2490 | cg06750250 [ -3.718 |0.0491| 20 IGR/opensea
2371 [ cgo5887366 | -3.793 |0.0278| 5 [ sicea1s BD/shore 2431 | cg27525397| -3.755 0.0467 11 IGR/opensea 2491 | cg10190509 [ -3.716 0.0303[ 17 | ccL16 BD/opensea
2372 [ cgo7552544 | -3.792 |0.0270] 10 [ sum BD/opensea 2432 | cg17563614| -3.754 J0.0306[ 10 IGR/opensea 2492 | cg03238819 [ -3.716 |0.0411| x | PoLaz BD/opensea
2373 [ 09157692 | -3.792 [0.0479] 17 IGR/opensea 2433 | cg24288916| 3.752 |0.0429| 1 IGR/opensea 2493 | cg18129578 [ -3.714 |0.0213| 5 |c1019297]  BD/opensea
2374 [ cgo6054743 | -3.791 |0.0465| 20 [ evaz BD/opensea 2434 | cg01662427| -3.750 |0.0482| 20 | sirPA BD/opensea 2494 | cg13440958 | 3.713 0.0279| 1 |sic3sE28( TSS1500/5hore
2375 [ cg24582377 | 3.791 |0.0241| 12 [75PAN31 |TSS1500/0pensea 2435 | cg15114013 3.750 Jo.0119] 1 | wrrC 5'UTR/shore 2495 | cg21062701 [ -3.713 J0.0284 20 IGR/opensea
2376 | cg15994731 | -3.790 [0.0458] 7 1GR/island 2436 | cg16455067 -3.750 [0.0463) x | PLP1 BD/opensea 2496 | cg21004896 [ 3.712 o.0139] 1 IGR/opensea
2377 [ cg12610449 | 3.790 [0.0372| 16 [c1024670|Ts51500/0pensea 2437 | cg22675593 -3.750 |0.0392| 1 | ccoc27 | Tssis00/shelf 2497 | cg13506547 [ -3.712 |0.0494| 2 | 7EKTa | TSS1500/5hore
2378 [ cg00367874 | 3.789 |0.0465| 2 [c1019295] BD/opensea 2438 | cg09148471 -3.749 |0.0284| 1 [K1441324| BD/opensea 2498 | cg12870014 [ -3.711 |0.0256| 12 awkrD134|  BD/0pensea
2379 [ cg03054056 | -3.789 [0.0261| 1 [ tRRC7 BD/opensea 2439 | cg21986821| 3.748 0.0244| 19 | GPR108 | 3'UTR/0pensea 2499 | cg01428219 [ -3.711 |0.0493[ 2 | Gup1 [ s'UTR/0pensea
2380 [ cgo0289431| 3.788 [0.0132] 11 IGR/opensea 2440 | cg09803494| 3.748 0.0344| 8 | TRPSI BD/opensea 2500 | cg25430089 [ -3.711 Jo.0208 9 | PBx3 BD/opensea
2381 [ cg09941573 | -3.788 [0.0492| 19 IGR/shelf 2441 | cg02388865| 3.747 |0.0231| 1 | wun28 | 1stexonyisland 2501 | cg03047383 [ -3.710 0.0178 15 | sH3GL3 [ 5'UTR/0pensea
2382 [ cg12950441 | 3.788 |0.0428] X [ HR2c | TS5200/island 2442 | cg26789888| 3.746 0.0438[ 11 IGR/opensea 2502 | cg12881765 [ -3.709 |0.0298| 17 | c17073| BD/0pensea
2383 [ cg15195097 | 3.786 |0.0345| 8 IGR/opensea 2443 | cg00482254| -3.746 |0.0281| 7 | vipr2 BD/opensea 2503 | cg04034675 [ 3.709 |0.0076[ 1 IGR/opensea
2384 | cg00852921 | 3.786 [0.0483| 20 | FeF1A2 BD/island 2444 | cg02731390| -3.746 [0.0105| 10 | PIk34P1 | BD/opensea 2504 | cg10011799 | 3.708 [0.0325) 9 | rBXW2 | s'UTR/shore
2385 [cg25233208 | -3.785 [0.0351| 5 |NCRUPAR| TSS1500/shelf 2445 | cg26071556( -3.745 |0.0213| 7 C701f50 BD/shelf 2505 | cg03899412 | -3.707 |0.0447| 5 IGR/shore
2386 [ cg04097923 | -3.785 [0.0344| 17 IGR/opensea 2446 | cg02631007| -3.745 |0.0408| 4 |FAm184B| BD/opensea 2506 | cg02886509 [ -3.705 |0.0164[ 11 | H19 [ TSs1500/shore
2387 [cgoas92568 | 3.785 |0.0458| 1 [ HiPk1 |Tss1500/0pensea 2447 | cg07471709| -3.744 |0.0293| 2 IGR/opensea 2507 | cg22405521 [ -3.705 0.0402 14 IGR/opensea
2388 [cg11010561 | -3.783 |0.0461| 4 IGR/opensea 2448 | cg19390658| -3.744 |0.0382| 7 | aGars BD/shore 2508 | cg02324045 [ -3.704 |0.0066[ 2 IGR/opensea
2389 [cg21604741 3.780 |0.0353| 2 | iFT172 | TSS1500/5hore 2449 | cg04203587| 3.743 |0.0362| 4 | PARMI | BD/opensea 2509 | cg09548799 [ -3.704 |0.0286| 8 | swhes | Tss1500/shore
2390 [ cg20503835 | -3.779 |0.0375| x IGR/shelf 2450 | cg24415882| -3.743 |0.0365| X IGR/shore 2510 | cg14521529 [ -3.704 0.0365[ 13 | FarP1 BD/opensea
2391 [ cg12428229 -3.779 |0.0425] 10 IGR/opensea 2451 | cg27333886| 3.740 |0.0170| 19 | saEz [ 3'UTR/opensea 2511 | cg16018427 [ 3.702 0.0438[ 5 IGR/opensea
2392 [ cg26459079 | -3.778 |0.0165] 12 IGR/opensea 2452 | cg10602248| 3.739 |0.0479| 2 | aB1L | 1stexonyisland 2512 | cg25338454 [ 3.700 0.0447[ 12 | i7PR2 BD/opensea
2393 | cg12968800 | -3.777 [0.0135] 2 IGR/opensea 2453 | cg10905947| -3.738 [0.0074| 21 | RwWDD28 | Ts51500/5hore 2513 | cg14006181 | 3.699 |0.0241| 14 |c14023|  BOD/island
2394 [ cg16745033 | 3.777 |0.0367| 8 IGR/opensea 2454 | cg01204356 -3.737 |0.0448| 6 IGR/opensea 2514 | cg15026474 [ 3.699 |o.0321 3 | ik BD/opensea
2395 [ cg26769511 | 3.776 |0.0433| 17 | wmeD9 BD/opensea 2455 | cg16723669| -3.736 |0.0193[ 7 |inco1394TSS1500/0pensea 2515 | cg13858165 [ 3.699 |0.0149[ x IGR/opensea
2396 [ cg26484300| -3.776 [0.0254| 16 IGR/opensea 2456 | cg18486507 3.736 |0.0245| 5 | worR70 | BD/opensea 2516 | cg12912387 [ -3.696 |0.0498[ 5 IGR/opensea
2397 [ cg22700215 | -3.775 |0.0378| 3 | wmapa BD/opensea 2457 | cg07143733( -3.735 0.0406| 21 |mIR155H BD/shelf 2517 | cg22105150 [ -3.695 |0.0186| 17 |pAFAHIBI| BD/opensea
2398 [ cg10021693 | 3.774 |0.0258| X [ PHF16 5'UTR/shelf 2458 | cg25278209| -3.735 |0.0122| X IGR/opensea 2518 | cg09457176 [ -3.695 |0.0323| 5 | RAB3C | BD/Opensea
2399 [cg20383339 -3.774 Jo.0162 1 | Fvn2 BD/opensea 2459 | cg21986852| -3.735 |0.0124| 9 | Gpa [ 5'UTR/0pensea 2519 | cg12829045 [ 3.693 0.0252 10 1GR/opensea
2400 [ cgo00434237 | -3.773 |0.0454| 18 IGR/opensea 2460 | cg24167473 -3.735 |0.0299 3 | DRD3  [T551500/0pensea 2520 | cg16410575 [ -3.692 |0.0200( 1 IGR/opensea
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2521 [ cgo5521606 | -3.691 |0.0416| 18 [c1002872] BD/0pensea 2581 | cg20543683| -3.651 |0.0333| 16 | coHI BD/opensea 2641 | cg14582318 [ -3.609 |0.0257 20 IGR/opensea
2522 | cg15846636 | -3.691 |0.0039| 7 IGR/opensea 2582 | cg17429271| -3.651 0.0236 12 IGR/opensea 2642 | cg27422580 [ 3.608 0.0393[ x 1GR/shelf
2523 | cg11454095 | -3.690 [0.0417| 2 | mvr1L BD/opensea 2583 | cg01395858| -3.649 [0.0272| 18 IGR/opensea 2643 | cg16197346 [ -3.608 |0.0147| 3 | Avo10 | BD/Opensea
2524 | cg01403653 | 3.690 [0.0410| 8 [rFHx4a-as1| BD/opensea 2584 | cg07006859| -3.649 [0.0335) x | Pak1 BD/opensea 2644 | cgo6615123 [ -3.608 [0.0378] 12 | vwr BD/opensea
2525 [ cg06954677 | 3.689 |0.0498| 8 | 1002 | 3'UTR/0pensea 2585 | cg04539834| -3.649 |0.0200[ 4 | ApHIA [TSS1500/0pensea 2645 | cg03212568 | 3.608 |0.0052| 8 | PHF20L1 | BD/opensea
2526 [ cg11416605 | 3.688 |0.0330| X 1GR/shelf 2586 | cg14073423| 3.647 10.0337| 5 |c1024676[TSS1500/0pensea 2646 | 07772147 [ 3.607 0.0137[ 16 | ™MCS BD/opensea
2527 [ cg07066594 | 3.686 |0.0362| x | zcanz BD/opensea 2587 | cg01136241| 3.647 0.0214 17 IGR/opensea 2647 | cg13315595 [ -3.606 |0.0203[ 13 | s1aH3  [TSS1500/0pensea
2528 | cg22392876 | -3.686 [0.0173] 7 IGR/opensea 2588 | cg14617608| 3.647 |0.0348| 9 IGR/shore 2648 | cg08085018 [ -3.604 |0.0419 12 | stc2414 | Tss1500/5hore
2529 [ cg05236660 | 3.686 |0.0198| 16 [MARVELD3| TSS200/island 2589 | cg16175792| -3.646 |0.0329| 1 | Hsp3B1 | BD/opensea 2649 | cg26178126 [ -3.604 |0.0199[ 1 1GR/opensea
2530 [ cgo0351838 | 3.685 |0.0346| 4 fmEmIS84d  BD/shelf 2590 | cg00658016| 3.644 |0.0365| 3 | Pik3ca | TSS1500/5hore 2650 | cg11708454 | 3.601 |0.0469[ 19 | viF1B [ 3'UTR/0pensea
2531 [ cgo0864458 | 3.685 J0.0261] 8 [ RPs20 BD/shore 2591 | cg07696757| -3.643 |0.0329 7 | Gck | 1stexon/opensea 2651 | cg23140290 [ 3.601 0.0343[ 13 | RNFs [ TSS1500/5hore
2532 | cg18527919 | 3.685 [0.0480| 2 | c20r/84 | 5'UTR/island 2592 | cg12625947( -3.643 [0.0459] 1 IGR/opensea 2652 | cg18671743 | -3.600 [0.0454] 11 | FcHsp2 | BD/opensea
2533 [ cg17714409 | 3.683 [0.0472| 2 [MROH24 |TSS1500/0pensea 2593 | cg11828732| 3.643 |0.0403| 19 | Ak72 | 5'UTR/0pensea 2653 | g03109117 [ -3.600 |0.0069| 14 IGR/opensea
2534 [ cg27134944 | 3.680 |0.0239| 13 [commps|  BD/shore 2594 | cg23288099| 3.642 0.0400( 11 IGR/opensea 2654 | cg15644279 [ -3.599 |o.0103[ 11 IGR/opensea
2535 [ cg15913856 | -3.680 |0.0426| X |c1003037]  BOD/shelf 2595 | cg10153373| -3.641 0.0405[ 12 IGR/opensea 2655 | cg18976177 [ -3.599 |0.0464| 7 1GR/shelf
2536 [ cg08146796 | -3.677 |0.0204| 5 IGR/opensea 2596 | cg16273251 3.640 |0.0106| X | PAGE3 | TSS200/0pensea 2656 | cg22286732 [ -3.598 |0.0100] 13 1GR/shelf
2537 [ cgo07189782 | 3.677 |0.0130| 10 [ PROX3 BD/shelf 2597 | cg05715751| -3.640 |0.0372| 17 | BAHCCI BD/shelf 2657 | cg13312094 [ 3.597 0.0223[ 19 | ncan [ Tss1500/shore
2538 [ cgoasas18s | 3.676 |0.0156] 20 1GR/shore 2598 | cg25382032| 3.638 0.0372| 3 | EFaG1 BD/shore 2658 | cg14304656 [ -3.596 |0.0390[ 12 | wos1 BD/opensea
2539 [ cgo8850388 | -3.675 |0.0477| 7 [ BBs9 BD/opensea 2599 | cg18707845| -3.638 |0.0039| 15 hrRHGAP11 BD/shelf 2659 | cg24757199 [ -3.596 |0.0496[ 3 IGR/opensea
2540 | cg27627737 | -3.675 [0.0485] 6 IGR/opensea 2600 | 16171023 -3.637 [0.0300| 3 | THPO BD/opensea 2660 | cg02361673 [ -3.595 [0.0311] 21 IGR/opensea
2541 [ cg13652354 | 3.674 |0.0493| 5 IGR/opensea 2601 | cg27322994| 3.637 |0.0074| 7 | GriD2IP 8D/shore 2661 | cg16692653 [ -3.595 |0.0348| 11 IGR/opensea
2542 [ cg16528730| 3.674 |0.0250| 8 | GmF2e2 | BD/opensea 2602 | cg05692440| -3.636 |0.0251| 13 INC00344 TSS200/0pensea 2662 | cg23418334 [ -3.594 |0.0217 18 | NEDDAL | BD/opensea
2543 [ cg08227395 | 3.674 [0.0337] 18 IGR/opensea 2603 [ cg01975548| 3.635 |0.0330 2 | scn3a | Ts5200/0pensea 2663 | cg13072253 [ -3.592 |0.0275] 14 IGR/opensea
2544 [ cgo9535654 | -3.673 |0.0483| 3 [ ik BD/opensea 2604 | cg17710091 -3.635 |0.0334| 1 IGR/opensea 2664 | cg24571822 [ -3.592 0.0453[ 10 | cuBn BD/opensea
2545 | cg25874108 | -3.673 [0.0381] 17 IGR/shelf 2605 | cg13229520( -3.635 |0.0368| 5 IGR/opensea 2665 | cg03593517 [ -3.591 |0.0068| 2 [mEMI784  5'UTR/shelf
2546 [ cgo8213575 | -3.672 |0.0239] 16 [ 17761 BD/opensea 2606 | cg02897974| -3.635 0.0445( 13 1GR/shelf 2666 | cg19943578 [ 3.590 |0.0446| 17 |arRHGAP27] TSS200/5hore
2547 [ cg06008302 | -3.672 |0.0322| 1 IGR/opensea 2607 | cg16415405| -3.634 J0.0228( 16 IGR/opensea 2667 | cg16311536 | 3.590 0.0329[ 10 | NEURL BD/island
2548 | cg11642336 | -3.671 [0.0436| 7 [MIR55081|TSS1500/0penseal 2608 | cg07675682 3.634 [0.0446| 17 [sic26a11|  BD/shore 2668 | cg16553414 [ 3.590 J0.0375] 8 | 70X BD/opensea
2549 [ cg14067363 | 3.671 [0.0329] 10 IGR/opensea 2609 | cg03246105| 3.633 |0.0042| 4 | mFsD7 | 1stexon/shore 2669 | cg16274229 [ 3.590 |0.0316[ 14 | trRANS | 5'UTR/0pensea
2550 [ cg06859971 | 3.671 |0.0474| 12 | PPFIA2 | BD/opensea 2610 | cg24622985 -3.633 |0.0480| 5 | DDX46 | BD/opensea 2670 | cg12293648 | -3.589 |0.0456| 14 |iNC0091TSS1500/0pensea
2551 [cg05128437 | 3.671 [0.0092| 1 | EFcaB2 | BD/opensea 2611 [ cg24593257| 3.633 |0.0494| 7 IGR/opensea 2671 | cg23468672 [ -3.589 |0.0201| 8 | wRaG1 BD/opensea
2552 [cg07139026 | 3.670 |0.0324] 1 [ am3 5'UTR/shelf 2612 | cg10088620| -3.632 |0.0316| 1 |inco113qTSS1500/0pensea 2672 | cg21073223 [ -3.589 |0.0196| 6 IGR/opensea
2553 [ cg25186608 | -3.669 [0.0279] 10 [ OR1341 [TSS1500/0pensea 2613 | cg27056880| -3.632 |0.0318| 5 | ERBB2/P | 3'UTR/0pensea 2673 | cg10393508 [ -3.589 |0.0218 13 IGR/opensea
2554 [ cg17775218 | -3.669 |0.0338| 14 [ kcvk10 | BD/opensea 2614 | cg08383758| -3.631 0.0492[ 14 IGR/opensea 2674 | cg15954675 | 3.587 0.0357 3 | swer BD/opensea
2555 [ cg14869070 | 3.669 |0.0320] 1 IGR/opensea 2615 | cg00270789| 3.631 0.0466[ 16 | GP12 BD/shore 2675 | cg01792246 | -3.586 |0.0270[ 8 | Pinx1 BD/opensea
2556 | cg00237625 | -3.669 [0.0497| 22 1GR/opensea 2616 | 02635932 -3.631 [0.0420| 10 | cAcNB2 | 1stExon/opensea 2676 | cg02515467 | 3.586 [0.0416| 16 |mHUMPDI | TSs1500/shore
2557 [ cg12940439 | 3.668 |0.0331| 1 1GR/island 2617 | cg11324335| -3.630 0.0270[ 17 IGR/opensea 2677 | cg22447489 [ 3.586 |0.0187[ 7 IGR/opensea
2558 [ cg00219216 | -3.668 [0.0433| 16 [ Gse1L BD/opensea 2618 | cg06529676 3.629 |0.0480| 5 | kewiP1 | 5'UTR/0pensea 2678 | cg24919210 [ -3.584 |0.0359 11 IGR/opensea
2559 [ cg15018494 | 3.667 |0.0333| 15 | cHRNAZ BD/shore 2619 | cg25905578| 3.629 0.0456 17 1GR/shelf 2679 | cg13781321 [ 3.582 0.0146[ 4 1GR/shore
2560 [ cg08043317 | 3.664 [0.0474| 10 [ nuDTS | 5'UTR/shelf 2620 | cg10171457 -3.629 |0.0264| 17 [Hs3s7341| BD/opensea 2680 | cg02821754 [ -3.581 0.0215[ 8 IGR/opensea
2561 [cg23181172 | -3.664 |0.0442| 11 | 1sp1 | 3'UTR/0pensea 2621 | cg20284961| 3.629 |0.0342 2 | ERMN [TsS1500/0pensea 2681 | cg18639238 [ -3.580 |0.0359[ 2 1GR/opensea
2562 [ cg25160847 | -3.661 |0.0035| 1 IGR/opensea 2622 | cg00066511 | -3.627 |0.0023[ 17 | sicaar [rssi500/0pensea 2682 | cg01860063 [ 3.579 0.0390[ 5 | s185IA4 BD/shore
2563 [cg10171988 | 3.661 |0.0207| 4 | PDESA | TSS1500/5hore 2623 | cg10540712| -3.627 |0.0327| 6 IGR/opensea 2683 | cg25097705 [ -3.579 |0.0448[ 4 | ADAM29 [ 5'UTR/0pensea
2564 | cg15021031 | -3.661 [0.0214| 5 [PPP2R2B| 5'UTR/0Opensea 2624 | 10750912 -3.626 [0.0183] 8 IGR/opensea 2684 | cg14666972 [ -3.578 [0.0252| 15 | semass BD/island
2565 |cgl11533763 | -3.661 |0.0427| 10 WAPAL BD/opensea 2625 | cg08698035| -3.626 [0.0397| 12 | MIR613 |TSS1500/0penseal 2685 | cg04225510 | -3.577 |0.0335| 10 | €DC123 | TSS1500/shore
2566 [ cg02831037 | 3.660 [0.0354| 16 1GR/island 2626 | cg19019528| 3.626 |0.0461| 19 | MMMms0 | TSS1500/5hore 2686 | cg01284567 [ -3.575 |0.0311 10 IGR/opensea
2567 [ cg02835823 | -3.660 [0.0414| 16 1GR/shelf 2627 | cg20174708| -3.625 |0.0105| X IGR/opensea 2687 | cg08975197 [ 3.575 |0.0454| 12 | RAB3/P | BD/opensea
2568 [cg16137423 | 3.660 |0.0401| 12 | wiFz | TsS1500/5hore 2628 | cg15265401| 3.624 |0.0245| x | TRMT2B | 5'UTR/0pensea 2688 | cg21859000 [ -3.575 |0.0261| 5 | zccHes | 5'UTR/shore
2569 [ 04005793 | -3.659 |0.0369| 12 | 0BFc2B |  BD/0pensea 2629 | cg11423580| -3.623 |0.0495| 9 | c903 | BD/opensea 2689 | cg02809611 [ -3.574 |0.0485| 16 | OR1F1 [TSS1500/0pensea
2570 [ cg11660826 | 3.659 |o.0188| 6 | uBP1 BD/island 2630 | cg22702205[ -3.620 0.0254 16 IGR/opensea 2690 | cg06599303 [ 3.572 o.0401 5 IGR/opensea
2571 [ cgo5732487 | -3.659 Jo.0480] 13 | Gpce BD/opensea 2631 | cg01916066 3.619 |0.0198| X | kiHL13 | 3'UTR/0pensea 2691 | cg10040688 | -3.572 [0.0269 12 1GR/shelf
2572 [ cg10057245 | -3.659 |0.0250| 4 | sH3RF1 | BD/0pensea 2632 | cg22791879| -3.617 |0.0476| 4 IGR/opensea 2692 | cg15874474 [ -3.570 |0.0269 11 IGR/opensea
2573 | cg02992882 | 3.659 [0.0328| 14 RaLGAPAIH BD/opensea 2633 | cg24575266| 3.617 |0.0418 5 | LiFR-ASI BD/shelf 2693 | cg26912078 [ 3.570 |0.0263| 2 |ankrD39|  BD/shore
2574 [ cg12603144 | 3.659 J0.0300| 16 [ TOX3 BD/opensea 2634 | cg17470627| -3.617 |0.0396| 1 | caPn2 | BD/opensea 2694 | cg08165108 [ -3.570 |0.0348| 11 IGR/opensea
2575 [ 07409443 | 3.658 [0.0497| 10 IGR/opensea 2635 | cg24789299| 3.617 |0.0269| 3 | siceas | s5'UTR/opensea 2695 | cg13269522 [ 3.569 |0.0199 x | Pnck | 1stexon/shore
2576 [ cg17496083 | 3.657 |0.0121| 11 [ ovcHz | EB/opensea 2636 | cg17445155 3.613 |0.0470| 4 | pper2 BD/opensea 2696 | cg05146544 [ 3.568 |o.0165[ 2 1GR/island
2577 [ 21999471 3.657 [0.0231] 11 IGR/opensea 2637 | cg03495944| -3.612 J0.0198( 10 IGR/opensea 2697 | cg05709770 [ -3.568 |0.0075[ 3 IGR/opensea
2578 | cg23651495 | -3.656 |0.0499| 4 IGR/opensea 2638 | cg17010825 3.611 |0.0124] 2 IGR/opensea 2698 | cg16720005 [ -3.567 |0.0195] 15 IGR/shore
2579 [ cg14538238 | 3.654 |0.0322| 9 | Gl | TSS1500/5hore 2639 | cg17648213| -3.610 |0.0365| 22 | PrRAME BD/shelf 2699 | cg14826394 | 3.565 0.0271| 5 | coKki3 BD/shelf
2580 [cg08029978 | -3.651 |0.0379| 6 IGR/shelf 2640 | cg14234426| 3.610 |0.0186| 6 IGR/opensea 2700 | cg16990280 [ 3.563 |0.0238| 1 |sic35E2 | 5'UTR/shelf
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2701 [ cg14129647 | -3.562 J0.0158| 1 IGR/shelf 2761 | cg04078980| 3.522 |0.0488| 1 | c1035 | TSS1500/5hore 2821 | cg13377965 [ 3.484 |0.0382 1 | AtpL [ 5'UTR/0pensea
2702 [ cg09896503 | 3.562 |0.0340| 7 [zKscans | Tss200/shore 2762 | cg27170985| -3.522 0.0268 14 1GR/shore 2822 | cg06130891 [ -3.484 |0.0254[ 5 IGR/opensea
2703 | cg16460477 | 3.561 [0.0348] 10 IGR/opensea 2763 | cg26397250| -3.521 [0.0417| 4 | PDESB BD/shelf 2823 [ cg17133487 [ 3.484 [0.0464] 12 | kiHDCs | 3'UTR/0pensea
2704 |cg25903144 | -3.561 |0.0139| 7 |[C1019287] BD/opensea 2764 | cg00111969( -3.521 |0.0199| 2 IGR/opensea 2824 | cg26868299 | -3.484 |0.0085| 19 |SIGLEC14 |TSS1500/0pensea|
2705 [ cg20845085 | 3.561 [0.0139| 12 [ msrB3 | BD/opensea 2765 | cg06325778| -3.520 |0.0199| x |pPEF1-as1[Tss1500/0pensea 2825 | cg13464298 [ -3.483 |0.0493 20 IGR/opensea
2706 [cg06827198 | 3.561 |0.0314] 7 1GR/island 2766 | cg08327371[ -3.520 0.0344 16 | PRKCB BD/shore 2826 | cg06227939 [ -3.483 |0.0184| 1 | PRKCZ | 5'UTR/0pensea
2707 [ 09303053 | -3.560 |0.0365| 8 IGR/opensea 2767 | cg14552672| -3.519 |0.0236| 2 | AcoxL | BD/opensea 2827 | cg12516759 [ -3.482 |0.0253 8 pmi1674-4{ EB/opensea
2708 | cg16092847 | 3.560 [0.0323] 12 [ RNF41 BD/opensea 2768 | cg18787514 -3.519 |0.0322| 13 invc01069 BD/opensea 2828 | cg11302943 [ 3.482 0.0307 10 | crRTACI | TSS200/i51and
2709 [ cg19594254 3.559 Jo.0163] 12 [ ATF7 BD/opensea 2769 | cg24765924 3.519 0.0480[ 5 |oc25516]  BD/island 2829 | cg27168444 [ -3.482 |0.0447| 18 | Myom1 | BD/opensea
2710 [ cg07080785 | 3.559 |0.0115] 15 1GR/shelf 2770 | cg01418466| 3.519 |0.0245| 11 | prxa | T5S1500/5hore 2830 | cg21156439 [ -3.481 J0.0423[ 9 1GR/shelf
2711 [ cg16857716 | 3.559 |0.0037| X [ cXorf26 |1s51500/0pensea 2771 | cg00164678| -3.518 |0.0075| 19 | c3p1 BD/opensea 2831 | cg15821620 [ 3.481 |0.0341| 3 |oc22072 T55200/island
2712 [ cg26292910| 3.558 |0.0113| 3 | sp6k2 | 5'UTR/0pensea 2772 | 14379462 -3.517 [0.0453| 9 | surrs BD/opensea 2832 [ cg24347525 [ -3.480 |0.0384] 5 IGR/opensea
2713 [ cg25833171 | -3.558 |0.0453| 10 | Ferr2 BD/opensea 2773 | cg26960295| -3.515 0.0201 13 IGR/opensea 2833 | cg23436058 | -3.480 |0.0214 8 | 1v6D |[rss1500/0pensea
2714 | cg12697444 | 3.557 [0.0040| 13 IGR/opensea 2774 | cg24175580( 3.514 0.0294| 19 | GapDHs | Tss200/island 2834 | cg17009760 [ -3.480 |0.0039 6 IGR/opensea
2715 [ cg19240637 | 3.557 |0.0375| 2 [RNF1444|  BD/island 2775 | cg03349504| -3.514 0.0258| 18 1GR/shelf 2835 | cg16553580 [ -3.479 0.0135( 10 | PDZD8 BD/opensea
2716 [ 08621209 | 3.556 |0.0244| 1 IGR/opensea 2776 | cg21241814 3.514 o.0491| 9 | wwk2 BD/shelf 2836 | cg03751911 [ -3.478 |0.0199| 17 | HRNBP3 [ 5'UTR/0pensea
2717 [ cg10315476 | 3.554 |0.0387| 9 [ RcL1  |1Ss1500/0pensea 2777 | cg06299918| -3.514 |0.0435| 3 IGR/opensea 2837 | cg00793946 [ -3.477 |0.0500 2 | PRKCE | BD/opensea
2718 [ cg21963392 | 3.554 Jo.0220| X IGR/opensea 2778 | cg20604957| 3.513 0.0124| 19 | UHrFI BD/shore 2838 | cg05209608 [ -3.475 |0.0478[ 3 1GR/opensea
2719 [ cg00308130| 3.554 J0.0288| 5 1GR/island 2779 | cg0a765871 3.513 0.0245| x IGR/opensea 2839 | cg12655094 [ -3.474 |0.0376| 4 | MIR1305 [TSS1500/0pensea
2720 | cg27031373 | -3.553 [0.0453] 5 IGR/opensea 2780 | 19030994/ -3.512 [0.0405) 5 | PDCDE BD/shore 2840 | cg12118187 [ -3.473 |0.0402 15 | cvp19a1 [ 5'UTR/0pensea
2721 [ cg02224722 | -3.553 |0.0491| 3 IGR/opensea 2781 | cg23374784 -3.510 |0.0263| 18 | coH7 | Tss1500/5hore 2841 | cg02774862 [ 3.473 0.0075[ 10 | 7ET 5'UTR/shore
2722 [cg21562617 | 3.552 |0.0488| X | mECP2 | BD/opensea 2782 | 3.510 |0.0335| X | GABRA3 | 5'UTR/opensea 2842 | cg03624899 [ 3.473 0.0475( 16 | RPs154 [ TSS1500/shore
2723 [ cgo8568472 | 3.552 [0.0477| 6 IGR/opensea 2783 | cg03166533| -3.508 |0.0094 22 IGR/opensea 2843 | cg24874236 [ 3.472 0.0402 5 IGR/opensea
2724 [ 02610779 | -3.550 |0.0465| 21 [mvPRSS2 | BD/opensea 2784 | cg22850802 3.508 0.0456 x | Goiz BD/island 2844 | cg09757581 [ -3.471 |0.0364| 2 IGR/shore
2725 | 20185945 | -3.550 J0.0459| 1 [ zP4 | TSS200/0pensea 2785 | cg02936718| -3.508 |0.0386| 6 IGR/opensea 2845 | cg02807040 [ -3.471 |0.0253| 4 |oc25688{ BD/opensea
2726 [ 05982423 | -3.549 |0.0129| 5 | cTwnD2 BD/shore 2786 | cg16600142| -3.507 |0.0126| 20 | NRSN2 | 5'UTR/shore 2846 | cg00294538 [ -3.471 |0.0306 13 IGR/opensea
2727 | cg06344784 | -3.549 |0.0394] 11 1GR/shelf 2787 | cg16288608| -3.506 |0.0170] 5 IGR/opensea 2847 | cg05600609 [ -3.471 J0.0264| 5 | o0DZ2 BD/opensea
2728 | cg06841902 | -3.549 [0.0249| 17 | 0R342 |TS51500/0penseal 2788 | cg17385807| -3.506 [0.0445] 5 | wsp1 BD/opensea 2848 | cg00659605 | 3.470 [0.0122] 14 | wor20 | BD/0pensea
2729 [ 00990690 | 3.548 |0.0071| 13 [ ATP8A2 | BD/opensea 2789 | cg13822965 -3.505 |0.0158| x | stc38as [rss1500/0pensea 2849 | cg20610263 [ -3.470 |o.0485| 11 IGR/opensea
2730 [ cg14080592 | -3.547 [0.0456| 15 IGR/opensea 2790 | cg10953188| 3.505 |0.0474| 2 | BRE BD/opensea 2850 | cg11608390 [ 3.469 0.0301| 6 | Gmps BD/opensea
2731 [cg01308827 | 3.547 |0.0172| 19 [ erv2 | Tss200/shore 2791 | cg10124730| -3.505 |0.0414| 5 IGR/opensea 2851 | cg08411519 [ -3.469 |0.0404| 1 IGR/opensea
2732 [ cg00109057 | -3.546 |0.0462| 5 | wwer | BD/opensea 2792 | cg26806179| 3.505 0.0198[ 7 | 1spD BD/opensea 2852 | cg13769477 [ 3.468 0.0290 19 |EmL2-451 BD/shore
2733 [ cg20060598 | 3.546 |0.0275| 4 IGR/shore 2793 | cg07819127| -3.504 |0.0491| 2 IGR/opensea 2853 | cg21435844 [ -3.468 |0.0168| 15 | Aqr | T55200/island
2734 [ cg19761110| 3.545 |0.0474| 2 [ AcaP: BD/island 2794 | cg03169087| -3.503 |0.0248| 11 |mvEMI35| TSS1500/5hore 2854 | cg12885654 [ -3.467 |0.0453| 8 |nDUFAFs |  BD/opensea
2735 [cgo1412518 | -3.544 |0.0372| 1 | mEGFs BD/shelf 2795 | cg19250571| -3.503 |0.0137| 11 | OR5151 |1stexon/opensea 2855 | cg00120481 [ -3.467 J0.0396[ 12 | cuxz BD/opensea
2736 | cg19910763 | -3.543 [0.0428| 1 | kc3 BD/opensea 2796 | cg18713748| 3.501 [0.0420| 5 IGR/opensea 2856 | cg22543973 [ 3.466 [0.0244] 15 | mver2 | Tss1500/5hore
2737 [ cg13660998 | 3.542 |0.0459| 9 IGR/shelf 2797 | cg19037654| -3.501 |0.0440| 1 | rcezc | s'uR/opensea 2857 | cg24242280 [ -3.465 |0.0238| 6 | zFanD3 | BD/opensea
2738 [ cg15859167 | -3.540 J0.0254| 1 IGR/opensea 2798 | cg26493189| -3.499 |0.0264| 1 IGR/opensea 2858 | cg09903193 [ -3.465 |0.0311| 8 | nuDCDI | BD/opensea
2739 [ cg05844859 | -3.536 |0.0375| 3 |cRvAOO1]  BOD/shelf 2799 | cg16223785| -3.499 0.0410[ 11 IGR/opensea 2859 | cg07252539 [ -3.465 0.0139] 12 IGR/opensea
2740 [ cg06304316 | -3.536 |0.0282| 20 | Evaz | s5'UTR/opensea 2800 | cg18254784| -3.498 |0.0286[ 20 | iTCH BD/opensea 2860 | cg16413785 | 3.464 |0.0245| 14 | c1401f64 |1551500/0pensea
2741 | cg18216637 | -3.536 [0.0124 4 [ mrPLI BD/opensea 2801 | cg11582998| -3.498 |0.0362| 1 IGR/opensea 2861 | cg13185702 [ 3.464 0.0420 12 1GR/shore
2742 | cg22124215| -3.535 Jo.0119] 2 [ 4-Mar BD/shelf 2802 | cg14475857| 3.496 |0.0335| 18 | LDLRAD4 |  BD/opensea 2862 | cg14825736 [ -3.464 |0.0203 5 | FeF1  [TsS1500/0pensea
2743 [ cg22187658 | -3.535 |0.0118| 13 [ FREM2 | BD/opensea 2803 | cg01922919| -3.495 |0.0154| 19 |cATSPERD|  BD/opensea 2863 | cg12923377 [ -3.464 |0.0379[ x IGR/opensea
2744 | cg14865678 | -3.535 [0.0382| 2 | HpAC4 | BD/opensea 2804 | cg26205981( 3.495 [0.0493] 8 IGR/shore 2864 | cg22412747 [ -3.464 |0.0288] 2 | P81 BD/opensea
2745 | cg13045814 | -3.533 |0.0273| 2 PDE11A BD/opensea 2805 | cg25363872| 3.495 |0.0093| 19 | ARRDCS BD/shore 2865 |cgl7713193 | -3.463 [0.0266| 12 | SLC17A8 BD/opensea
2746 [cg09990584 | 3.533 |0.0435| 1 | Akr7L | TSS1500/5hore 2806 | cg17871510[ -3.494 0.0121[ 16 IGR/shore 2866 | 09790617 [ -3.463 |0.0457[ 11 | BRsk2 8D/island
2747 | 07277884 3.531 [0.0387] 15 IGR/opensea 2807 | cg05419227| 3.493 0.0325[ x | o6r [ Tss200/island 2867 | cg13565461 [ 3.462 |0.0243 7 | c7or11 | 3'UTR/shore
2748 [ cg15908124 | 3.530 |0.0425| 3 | stmap | BD/opensea 2808 | cg14927218| 3.493 0.0493| 7 1GR/shelf 2868 | cg10446107 [ -3.461 |0.0359[ 5 1GR/shelf
2749 | cg16170874 | -3.530 |0.0344| 16 | DPEP3 | 1stexonyisland 2809 | cg04972541| -3.493 |0.0298| 12 | DErA | TSS1500/5hore 2869 | cg15541384 [ 3.461 |0.0349| 6 |FL22536| BD/opensea
2750 [ 03536571 3.530 [0.0475] 13 IGR/opensea 2810 | cg26342181 3.491 0.0253| 5 IGR/opensea 2870 | cg14746921 [ -3.460 |0.0343[ 5 IGR/opensea
2751 [ 20571908 | 3.529 |0.0120] 10 | kiF208 | 5'UTR/shore 2811 | cg14706162| 3.490 |0.0444| 4 1GR/shore 2871 | cg06211733 [ -3.460 J0.0151| 19 | AcpT | TSS1500/5helf
2752 [ cgo2676889 | 3.528 |o.0154| 2 | woraz BD/shore 2812 | cg22595211 -3.490 |0.0159| 5 | sic643 | BD/opensea 2872 | cg01679871 [ -3.458 |0.0127| 10 | ARMC4 | TS5200/0pensea
2753 | cg05016746 | 3.527 [0.0482| 16 [ sPH3 BD/shore 2813 | 07367113 3.490 [0.0293| 5 | BRDY BD/shore 2873 | cg11210138 | 3.457 |0.0314] 17 | MIR1203 | TS5200/0pensea
2754 [ cg07027713 | 3.526 |0.0120] 8 1GR/shelf 2814 [ cg20741333 -3.489 |0.0269| 1 IGR/opensea 2874 | cg01376818 [ -3.457 |0.0394[ 1 | zp4 | T55200/0pensea
2755 [ cg25644935 | 3.526 |0.0066| 1 [ NTWGI | BD/opensea 2815 | cg07980280| -3.488 |0.0335| 5 pkmiIP2-As]  BD/opensea 2875 | cg16840547 [ -3.456 |0.0108[ 17 | emEr [ 3'UTR/0pensea
2756 [ cg12510717 | 3.524 J0.0433| 13 | &pcs BD/shelf 2816 | cg24306422| -3.488 J0.0114 13 IGR/opensea 2876 | cg22549339 [ -3.456 |0.0119] 15 IGR/opensea
2757 | cg00408231 | 3.524 |0.0384| X |ARMCX1 | 5'UTR/island 2817 | cg14283044| -3.487 J0.0209( 20 BD/opensea 2877 | g22903084 [ -3.455 |0.0115| 22 [k1441656|T551500/0pensea
2758 | 02589507 | -3.523 J0.0199| X IGR/opensea 2818 | cg08719597| 3.485 |0.0465| 1 IGR/opensea 2878 | cg01488191 | 3.455 0.0378| 17 | DHRs7B BD/shelf
2759 [ cg19870933 | 3.523 Jo.0445| 1 | wePB BD/shore 2819 | cg08335892[ -3.485 0.0090( 12 IGR/opensea 2879 | cg10535675 [ 3.454 0.0430[ 11 | Ep [ TSS1500/is1and
2760 [ cg07860667 | -3.523 |0.0226| 4 IGR/opensea 2820 | cg09054496| 3.484 |0.0153[ 12 IGR/opensea 2880 | cg27357918 | 3.453 0.0485( 4 | PDESB BD/island
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2881 [ cg02786019 | -3.452 |0.0148| 7 [ TRPVE BD/opensea 2941 | g09292077| 3.421 0.0451[ 1 | AsHiL BD/opensea 3001 | cg23626908 [ -3.380 |0.0334[ 3 IGR/opensea
2882 [cg25265651 | 3.451 |0.0443| 1 [c1009962| BD/0pensea 2942 | cg03679730| 3.421 0.0339| 12 | RAB3/P | TSS1500/5hore 3002 | cg01804836 [ -3.380 J0.0420 x | BExz | 1stxon/island
2883 | cg14417687 | 3.451 [0.0302| 6 | RNF39 BD/shore 2943 | cg19640556| -3.420 [0.0472| 9 | zccHc7 | BD/opensea 3003 | cg26826216 | -3.380 [0.0452| 16 |ankrDI1| BD/0pensea
2884 | cg04677295 | -3.450 |0.0329| 13 | TM9SF2 1stExon/island 2944 | cgl1057260( -3.419 |0.0226| 2 BCL11A 3'UTR/opensea 3004 | cg06294475| 3.379 [0.0229| 11 Kcna1 BD/opensea
2885 [ cg00027712 | 3.449 |0.0498| 13 | Dock9 | BD/opensea 2945 | cg06067723| -3.417 |0.0188 11 1GR/shelf 3005 | cg26159090 [ -3.378 |0.0387[ 10 | BIcC2 BD/opensea
2886 [ cg11652602 | 3.449 |0.0199| 3 IGR/opensea 2946 | cg25039547 3.417 0.0362| s IGR/opensea 3006 | cg12791425 [ -3.378 |0.0393| 17 IGR/opensea
2887 [ cg13636852 | -3.448 |0.0260| 1 [RALGPS2 | BD/opensea 2947 | cg19629543 3.414 0.0351| 8 1GR/shelf 3007 | cg07183730 [ -3.378 |0.0329] 12 IGR/opensea
2888 [ cg19295092 | -3.448 |0.0238| 1 IGR/opensea 2948 | cg11414610| 3.413 0.0143| 19 | eps15L1 BD/shore 3008 | cg13377955 [ -3.377 |0.0333| 5 |inco141] BD/opensea
2889 [cgo1631546 | 3.448 |0.0483| 6 IGR/opensea 2949 | cg24105207| -3.412 |0.0421| 12 | cmas BD/opensea 3009 | cg02168291 [ -3.377 |0.0269| 16 | cDHI3 | BD/Opensea
2890 [ cg13948041 | -3.447 |0.0167] 20 IGR/opensea 2950 | cg00192980| 3.412 0.0089[ x | TAF9B BD/island 3010 | cg17784027 [ -3.376 |0.0075| 8 |aTP6vOD2|TSS1500/0peNsea
2891 [ cg21302055 | 3.447 J0.0275| X | cp40LG | T55200/0pensea 2951 | cg00903088[ -3.412 J0.0199[ 3 | aiB1 BD/opensea 3011 | cg20522042 [ 3.375 0.0399[ 2 | smce BD/opensea
2892 |cg14319628 | -3.447 |0.0481| 7 [MEM178H BD/opensea 2952 | cg18496858( -3.411 |0.0124| 7 WNT2 BD/opensea 3012 |cgl6596935| 3.374 |0.0123| X [INC0063( TSS200/island
2893 [ cg22596625 | 3.445 |0.0496| 7 | MGam2 |  BD/opensea 2953 | cg25041439 -3.411 |0.0195| 11 | Hysz | Tss1500/shelf 3013 | cg22603436 [ -3.372 |0.0380| 2 | PEz 5'UTR/shore
2894 [ cg00431767 | 3.445 |0.0085| 3 fiNC0147] TSS200/0pensea 2954 | cg11669283 3.411 |0.0211| 1 |c1001295] BD/opensea 3014 | cg17264184 [ -3.372 |o.0350[ 1 IGR/opensea
2895 [ cg06805642 | 3.444 |0.0075| 10 |c100/f18| 3'UTR/0pensea 2955 | cg11271546 -3.411 |0.0372| 15 | APBA2 | 5'UTR/0pensea 3015 | cg18433380 [ -3.371 |0.0289 20 | BLcap | s'UTR/island
2896 [ cg22810137 [ 3.444 J0.0193| 1 | Ewis BD/opensea 2956 | cg15858166| -3.407 |0.0482| 12 | RIMBP2 BD/shore 3016 | cg22445601 | 3.371 0.0307| 4 | 638P2 [ TSS1500/shore
2897 [ cg22075956 | -3.443 |0.0236| 12 [pPP1R124]  BD/Opensea 2957 | g20207416| 3.407 |0.0178| 1 |[MIR5096| BD/opensea 3017 | cg17148552 [ 3.369 0.0294f 5 | sz BD/opensea
2898 [ cgo3064546 | -3.442 |0.0163| 2 [INC00607 BD/opensea 2958 | cg00507915 3.406 |0.0436| 19 | zscana | TsS1500/5helf 3018 | cg04987487 [ -3.369 |0.0282( 7 1GR/opensea
2899 [ cgo6585105 | -3.442 |0.0122] 20 IGR/opensea 2959 | cg17438893| -3.406 |0.0489| 16 | cHPz [ TSS1500/5hore 3019 | cg01156249 [ -3.367 |0.0343| 16 | MGRNI |  BD/opensea
2900 | cg11846236 | 3.442 [0.0258| 3 | cor7a1 | 1stexon/island 2960 | cg14306652| -3.406 [0.0454] X IGR/opensea 3020 | cg09044665 [ 3.366 |0.0100| 8 | csmp: BD/opensea
2901 [ cg25230202 | -3.442 |0.0402| 5 [ADAMTS2| BD/opensea 2961 | cg09038347| -3.405 |0.0439| X 1GR/shelf 3021 | cg20448825 [ -3.365 |0.0491| 2 IGR/opensea
2902 [cg09501047 | 3.442 |0.0445| 1 [ PBx2 BD/opensea 2962 | cg04046238| 3.405 0.0065[ 12 IGR/opensea 3022 | cg26556011 [ -3.364 |0.0039| 11 wkrDI3D|  BD/shore
2903 [ cg09815014 | 3.442 |0.0213| 14 |METTI1D1| 3'UTR/0pensea 2963 | cg06967458| -3.405 |0.0491| 22 |FAM1945| BD/opensea 3023 | cg08573409 [ -3.364 |0.0439| 7 | smurF1 | BD/opensea
2904 | cg26343168 | -3.441 |0.0439| 2 IGR/opensea 2964 | cg09647867| -3.404 |0.0212| 5 | sic9a3 BD/island 3024 | cg15014164 [ -3.363 J0.0482[ 9 IGR/opensea
2905 [ cg09158035 | 3.441 |0.0375] 2 IGR/opensea 2965 | cg03183201 -3.404 |0.0368| 1 IGR/opensea 3025 | cg18517123 [ 3.363 0.0215[ 5 IGR/shore
2906 [cg14363563 | 3.441 |0.0362| 2 fuiTic2P1|  BD/opensea 2966 | cg18191494| 3.404 0.0340[ 12 | HIR7P BD/shelf 3026 | cg03199390 [ -3.361 |0.0363 1 | spHAR | TSS200/0pensea
2907 [ cg17108439 | 3.440 |0.0342] 20 1GR/shelf 2967 | cg06263438| -3.403 |0.0269| 1 | ATP142 | BD/Opensea 3027 | cg00832547 [ 3.361 0.0497[ 14 | RAGE BD/opensea
2908 | cg05479662 | 3.439 [0.0175] 8 IGR/opensea 2968 | cg00730549] 3.402 [0.0115| 7 | TwRC18 BD/shore 3028 | cg13690812 [ -3.361 [0.0145) 9 | Paxs BD/opensea
2909 [cg00919781 | 3.437 |0.0231| 7 [ cAops2 | BD/opensea 2969 | cg02219433( -3.402 0.0485[ 19 IGR/opensea 3029 | cg08968507 [ 3.361 0.0386[ 6 IGR/opensea
2910 [ cg16908824 | -3.436 [0.0451| 19 [MIR1283-4TS51500/0pensea 2970 | cg16426293| 3.401 0.0248 17 1GR/island 3030 | cg19787906 [ -3.360 |0.0397| 20 | ZnF831 | TSS200/5hore
2911 [ cg25783920| 3.436 |0.0236| 4 IGR/opensea 2971 | cg17592461| -3.401 |0.0159| 6 | HAH BD/shore 3031 | cg13540852 [ -3.358 |0.0410| 14 |c1401f102]  BD/opensea
2912 [cgoa625351 | -3.436 |0.0475| 10 [ Fank1 | BD/opensea 2972 | cg24349476| -3.400 |0.0074| s IGR/opensea 3032 | cg11442048 [ -3.357 |0.0420| 19 |c1001285] BD/opensea
2913 [ cg23878451 3.436 |0.0372] 3 IGR/opensea 2973 | cg14026788| 3.400 |0.0094| 12 | BC1D15 | TSS1500/5hore 3033 | cg25745244 [ 3.356 Jo.0411[ 1 1GR/shelf
2914 [ cg03600457 | 3.436 |0.0145| 5 [c1019274] BD/0pensea 2974 | cg14851284 3.399 |0.0181| 11 | sHANK2 |  BD/opensea 3034 | cg06748956 | 3.356 |0.0052| 1 | LRRCA7 BD/shore
2915 [ cg10075828 | 3.435 J0.0165| 4 | 57328 | BD/0pensea 2975 | cg12468323 3.397 |0.0473| 22 [vuP50-As]  BD/opensea 3035 | cg25461122 [ -3.355 |0.0275[ 1 |mvEME3A[ 5'UTR/0pensea
2916 | cg14985351 | 3.435 [0.0254] 16 1GR/shelf 2976 | cg24760753| 3.397 [0.0201| 2 | Pkps BD/opensea 3036 [ cg07729130 3.355 0.0362| 11 | PROMIZ BD/shore
2917 [ cg20785395 | 3.434 [0.0123] 18 IGR/opensea 2977 | cg05878073| 3.396 0.0422| 14 | ABCD4 BD/shelf 3037 | cg04621944 [ -3.353 |o.0406[ 1 IGR/opensea
2918 [ cg08846702 | 3.434 [0.0329] 7 [ crms BD/opensea 2978 | cg12735200( -3.394 |0.0327| s IGR/opensea 3038 | cg25076325 [ 3.353 |0.0417| 11 | mpzi2 [rss1500/0pensea
2919 [ cg16435002 | -3.434 |0.0304| 4 IGR/opensea 2979 | cg17687779| -3.394 |0.0137| 20 | PHACTR3 | 5'UTR/0pensea 3039 | cg20473250 [ 3.352 |0.0214f 11 | PHF214 | BD/opensea
2920 [ cg24972091 | -3.432 [0.0347] 11 IGR/opensea 2980 | cg26973414/ -3.394 |0.0039| 6 1GR/shelf 3040 | cg06505297 [ -3.352 |0.0122| 1 | kiF26B | BD/opensea
2921 [ cgo1300641 | -3.432 |0.0296| 10 IGR/opensea 2981 | cg06409075| -3.394 |0.0388[ 12 | ART4 BD/opensea 3041 | cg18148146 [ 3.352 |o.0189 19 1GR/opensea
2922 [ cg19547217 | -3.431 |0.0263| 2 IGR/opensea 2982 | cg13089568| 3.394 |0.0306| 6 [LRRC16A| BD/Opensea 3042 | cg17606115 [ -3.352 |0.0484| 3 | Gnvaiz | 5'UTR/shore
2923 [ cg21558509 | -3.431 J0.0252| 12 [ scarB1 BD/island 2983 | cg05812118| -3.393 o.0165( 22 IGR/opensea 3043 | cg17908947 [ -3.351 |0.0296| 22 | wmarF | 5'UTR/shore
2924 | cg22081043 | -3.430 [0.0484| 3 [ FHiT BD/opensea 2984 | 24870982 -3.391 |0.0468] 9 | PPAPDC3 [Ts51500/0pensea 3044 | cg21729568 [ -3.351 |0.0479] 16 | con2 BD/opensea
2925 | cg04962621 | -3.430 |0.0416| 16 | MGRN1 BD/opensea 2985 | cg05684859( -3.391 |0.0390| 2 IGR/opensea 3045 | cg03769338 | 3.350 [0.0065| 9 IGR/shelf
2926 | cg26838787 | 3.430 |0.0447| 12 | GANTY 8D/shore 2986 | cg13714278| -3.391 |0.0185| 8 |owAICsB | 5'UTR/0pensea 3046 | cg02264802 [ 3.349 0.0318| 4 | cpPz BD/opensea
2927 [cg01572741 | 3.429 0.0344| 19 | ZnF880 | TSS1500/5hore 2987 [ cg20031327 -3.390 |0.0473| 7 IGR/opensea 3047 | cg05795731 [ -3.349 |0.0190| 2 | tRR7TM4 | BD/opensea
2928 | cg22547480 3.429 |0.0403| 17 | ™viGD1 | TS5200/0pensea 2988 | cg27319971| 3.388 0.0491| 4 | 4044 BD/island 3048 | cg07224114 [ -3.348 J0.0462[ 6 | GrRM1 3'UTR/shore
2929 [ cg20740845 | -3.428 |0.0198| 5 IGR/opensea 2989 | cg24495528| 3.388 0.0293| 10 | RBM20 | TSS1500/5hore 3049 | cg05057505 | -3.347 0.0140( 17 | zpBP2 £B/opensea
2930 [ cgo7851066 | -3.426 [0.0332] 18 IGR/opensea 2990 | cg05664331| -3.388 |0.0227| 6 |RPS6KAZ | BD/opensea 3050 | cg22166999 [ -3.347 |0.0141 10 IGR/opensea
2931 [cg19190762 | 3.426 [0.0485] 13 IGR/opensea 2991 | cg06944758| -3.388 J0.0280| 16 IGR/opensea 3051 | cg22744067 [ -3.346 |0.0258[ 8 IGR/opensea
2932 [ cgoa859260 | 3.425 |0.0449] 14 | FERMT2 BD/shore 2992 | cg17702590| 3.387 |0.0403| X | TGIF2Lx | BD/opensea 3052 | cg20397181 [ 3.346 0.0039f 11 | sym2 BD/opensea
2933 | cg08854316 | -3.425 [0.0364[ 20 [ vsx1 BD/island 2993 | cg14288292( -3.386 |0.0428) 9 | T7C398 BD/shore 3053 | cg07464125 | -3.345 [0.0332] 10 |kcvmaz | BD/opensea
2934 [ cg07925057 | -3.424 |0.0248| 10 1GR/shore 2994 | cg15296317| 3.385 |0.0141| 6 | c60rf35 | TSS1500/5hore 3054 | cg08735211 [ 3.345 |0.0367| 6 |HA-DMA| BD/opensea
2935 [cgo5124621 | 3.423 |0.0343| 14 | semp3 BD/opensea 2995 | cg16950696 | 3.385 |0.0173| X |mORFaL2| s'UTR/island 3055 | cg23778064 [ -3.345 |0.0239] 10 1GR/shore
2936 [ cg03861777 | 3.422 |0.0445| 3 [0sspL10| BD/opensea 2996 | cg00805360| -3.384 |0.0454| 10 | ADAMS | TSS1500/5hore 3056 | cg02893429 [ -3.344 |0.0469| 2 | c20r58 |  BD/opensea
2937 [ cg17542495 | 3.422 J0.0219| X [ @1 | TSS200/5hore 2997 | cg14223579| -3.384 |0.0139| 9 IGR/shore 3057 | cg09501397 [ 3.344 0.0203[ 7 IGR/opensea
2938 [ cg17200992 | -3.422 [0.0253] 14 IGR/opensea 2998 | cg10946552| -3.382 |0.0350| 16 | METILY |  BD/opensea 3058 | cg09127764 [ -3.344 |0.0442| 6 f7xBP5-As] BD/opensea
2939 [cgo7010566 | -3.421 |0.0243] 1 1GR/shore 2999 | cg08583127| 3.382 |0.0124| 16 | MBTPSI |  BD/Opensea 3059 | cg02736230 [ 3.344 0.0474[ 5 IGR/shore
2940 [cg25071410 -3.421 |0.0287| 5 [FU16171| BD/opensea 3000 | cg01295994| 3.381 0.0152 19 IGR/shore 3060 | cg06241689 [ -3.343 |0.0173[ 2 | 20172 BD/shelf
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3061 [cgo8201663 | -3.343 |0.0464| 14 [ TVEDIO |  BD/Opensea 3121 | cg09816507| 3.311 0.0330[ 6 |c6or138[ TSS200/5h0re 3181 | cg16617097 [ 3.282 |o.0084 3 | vpss 5'UTR/island
3062 [cgo0360879 | -3.343 |0.0431| 5 [F16171| BD/Opensea 3122 | cg21291681f 3.311 0.0121] 2 IGR/opensea 3182 | cg02255983 [ 3.282 0.0311{ 19 | THOPI BD/shore
3063 [cg20558431 | -3.342 |0.0387] 20 IGR/opensea 3123 | 26669393 -3.311 [0.0337| 19 | cvP286 | 3'UTR/0pensea 3183 [ cg09142476 [ -3.280 J0.0091] 2 IGR/opensea
3064 | cg18108838 | 3.341 [0.0455) 6 IGR/opensea 3124 | cg19152529] -3.310 [0.0173| 1 [MIR5096| BD/opensea 3184 | cg01584457 [ -3.279 |0.0428| 3 | GrRk7 | Tss200/shore
3065 [cg09900832 | -3.341 [0.0461| 10 1GR/shelf 3125 | cg15006453 -3.310 |0.0217| 3 | camkv | Tss1500/shore 3185 | cg18045201 [ -3.279 |o.0189 1 | waL1 BD/shore
3066 [cg11006442 | 3.339 |0.0212| 6 MAP3k71P] BD/opensea 3126 | cg11865553 3.310 0.0401[ 15 IGR/opensea 3186 | cg24003749 [ -3.277 |0.0081| 1 | PrOMIE |  BD/island
3067 [cg11298379 3.339 |0.0447| s IGR/opensea 3127 | cg25457085 -3.309 |0.0413| 5 IGR/opensea 3187 | cg21552995 [ -3.276 |0.0169[ 6 IGR/opensea
3068 [cg22682567 | 3.338 [0.0177] X [ RPL36A | TSS200/island 3128 | cg11059379| 3.309 |0.0185| X |zccHci6 | 5'UTR/shore 3188 | cg10389436 [ 3.276 |0.0425 x | MaGEB6 | T55200/0pensea
3069 [cg12628229 3.338 J0.0421| 2 IGR/opensea 3129 | cg05581802| 3.308 0.0348 12 1GR/shore 3189 | cg09993945 [ 3.276 |0.0425[ 10 | ccarz BD/shore
3070 [cgo6557419 | 3.337 |0.0374] 15 IGR/opensea 3130 | g27310205( -3.307 |0.0135 16 |c1027233| T55200/i51and 3190 | cg05387362 [ -3.275 |0.0285 5 | Exocz | s'utR/shelf
3071 [cg17006857 | -3.336 |0.0447| 3 | woras | s5'UTR/0pensea 3131 | cg11700282 3.306 |0.0158| 19 | Furs | TSs1500/shelf 3191 | cg19481052 [ -3.274 Jo.0451 x | pLP1 BD/opensea
3072 |cg25857890 | 3.336 [0.0368| 19 IGR/opensea 3132 [cg21711683[ 3306 [0.0241) x | xiap | Tss200/island 3192 [cg17727762 [ -3.274 [0.0331) 3 | ibR1  [rss1500/0penseal
3073 [cg01117167 3.335 |o.0428| 1 IGR/opensea 3133 | g25040850| 3.306 |0.0299 18 | fLacz BD/opensea 3193 | cg00541638 [ -3.274 |0.0428| 16 | usp7 BD/shore
3074 [cg21783442 | 3.334 |0.0445| 1 |mmmi7A| TSS1500/5hore 3134 | cg05411944| -3.305 |0.0254| 12 |6oLGA2L1] TSS200/0pensea 3194 | cg13303925 [ -3.273 0.0293( 22 | carp10 BD/shore
3075 [cg00155799 | 3.334 |0.0334| 2 [memap1D| BD/opensea 3135 | cg08404054| -3.305 |0.0464| 11 | PPFIBP2 |  BD/0pensea 3195 | cg20264543 [ 3.272 0.0324f 3 IGR/opensea
3076 [ cg26814396 | -3.333 |0.0300| 15 | «kiF13 BD/shore 3136 | cg00851208| -3.304 J0.0114| 2 | trRP1B BD/opensea 3196 | cg25781868 [ -3.271 |0.0282| 11 | casp2 BD/shore
3077 [cg21825586 | -3.332 |0.0452| 1 [K14A1324] TSS200/0pensea 3137 | cg13741304/ -3.303 J0.0362| 9 | ArRDCI BD/shore 3197 | cg20534694 [ -3.271 |0.0359| 7 | PrRKkAG2 |  BD/opensea
3078 [cg23708361 | 3.332 |0.0145| 7 [cvTvAP2| TSS200/island 3138 | cg27503306| -3.303 |0.0269| 2 IGR/opensea 3198 | cg16133153 [ -3.268 |0.0423| 17 |inco1569 BD/opensea
3079 [ cgo5972889 | -3.331 |0.0340] 16 1GR/shelf 3139 | cg14373396| 3.303 0.0318| 17 | TRPVI BD/island 3199 | cg17278595 [ -3.267 |0.0223[ 2 1GR/shelf
3080 | cg24035447 | 3.331 [0.0227| 6 |c6orf138| Tss200/shore 3140 | 09208101 -3.302 [0.0124] 14 | PRIMAI | BD/opensea 3200 [ cg03531673 [ -3.267 |0.0204] 1 IGR/opensea
3081 [cg26604287 | 3.331 Jo.0111| 7 1GR/shore 3141 [ cg24265087 -3.301 |0.0446| 9 | DAPKI | BD/opensea 3201 | cg12526295 [ -3.265 |0.0261 19 IGR/opensea
3082 [cg05814106 | 3.329 |0.0423| 1 Si BD/shelf 3142 | cg03330377| -3.300 |0.0370| 7 | cok6 | 3'UTR/opensea 3202 | cg19930074 [ -3.265 |0.0423[ x |spanxaz |Tss1500/0pensea
3083 [cg19239592 | 3.326 [0.0490| X [Fam45B |TSs1500/0pensea 3143 | cg08603817| -3.299 0.0363 11 IGR/shore 3203 | cg00969881 [ -3.265 |0.0495 1 | FHADI BD/opensea
3084 [cg10489672| 3.326 [0.0342] 1 [ cp2 |1ss1500/0pensea 3144 | cg27466619| -3.299 |0.0248| 13 | pcikz BD/opensea 3204 | cg26289788 [ -3.265 |0.0302[ 3 IGR/opensea
3085 [cgn0210249 | 3.325 |0.0145| 10 | k1 BD/opensea 3145 | cg11058631 3.297 0.0316| 10 | Dz BD/opensea 3205 | cg18536644 [ 3.264 |0.0199[ 11 | 75sca [ Tss1500/shore
3086 [cg12654519 | -3.325 |0.0265| 4 |ARHGAP10| BD/opensea 3146 | cg26288892 3.297 10.0323[ 11 | MoGAT2 [T551500/0pensea 3206 | cg04858462 [ -3.264 |0.0232| 1 |manici | BD/opensea
3087 [cg11808355 | 3.325 |0.0357| 7 [cvp5141| BD/Opensea 3147 | cg14545620| -3.296 |0.0216| 8 | FAM498 |  BD/opensea 3207 | cg03764416 [ -3.264 |0.0212 9 | PPNz | BD/0pensea
3088 | cg0a435377 | -3.324 [0.0186| 22 [20HHCSP | BD/opensea 3148 | 22724153 -3.296 [0.0270| 7 | spAm1 | 5'UTR/0pensea 3208 | cg10178039 [ -3.263 [0.0248] 17 | FAM836 |  BD/opensea
3089 [cg15544606 | 3.324 [0.0430| 11 [ sym2 |rss1500/0pensea 3149 | cg03175849| 3.296 |0.0311| 11 [ imMmPIL |  BD/opensea 3209 | cg25929202 [ -3.263 |0.0196 3 | cPnea [ Tssi500/shore
3090 [cg24654525 | 3.324 Jo.0153| 12 [ GeFT BD/island 3150 | cg04252513 -3.295 |0.0466| 19 | sERTAD3 | 5'UTR/shore 3210 | cg22573731 [ -3.263 |0.0158| 2 IGR/opensea
3091 [cg05667197 | -3.323 |0.0204| 7 PIP [Ts51500/0penseal 3151 | cg25902420( 3.295 |0.0076| 12 | cep83 BD/opensea 3211 | cg07220267 [ -3.263 |0.0494| 7 |iNco144d BD/opensea
3092 [cg11363022 | -3.323 [0.0408| 17 IGR/opensea 3152 | cg17540663| -3.295 J0.0118( 14 IGR/opensea 3212 | cg07189780 [ -3.261 |0.0396 14 |c1401f132| 3'UTR/0pensea
3093 [cg10580397 | 3.323 |0.0498| 3 | uBE2E2 | BD/Opensea 3153 | cg05226246| -3.295 |0.0414[ 18 IGR/opensea 3213 | cg15159327 [ 3.261 0.0318| 16 | MmP25 | 3'UTR/shore
3094 [ cg19587777 | -3.323 |0.0305| 10 [ cAtmL3 | TSS200/5hore 3154 | cg05020125 3.294 |0.0391| 8 |0c728024 T55200/0pensea 3214 | cg08079511 [ 3.260 0.0283[ 9 1GR/opensea
3095 [cg18792281 -3.321 |o.0151 3 | DpekG BD/opensea 3155 | g24620759| -3.294 |0.0344| 14 | ~uBPL | BD/opensea 3215 | cg13640062 [ -3.260 |0.0253[ 2 IGR/opensea
3096 | cg00371245 | -3.321 [0.0406] 7 1GR/shelf 3156 | 23296861 3.294 [0.0353] 1 | Pik3c28 | 5'UTR/0pensea 3216 | cg11570496 [ -3.260 |0.0169] 1 IGR/opensea
3097 [cgo9462240| 3.321 0.0231| 4 IGR/shore 3157 [ cg25696972| 3.293 0.0307| 6 IGR/opensea 3217 | cg21988207 [ -3.260 |0.0316 1 | tcE2p [rss1500/0pensea
3098 [cg05971903 | 3.320 J0.0417| 1 IGR/opensea 3158 | cg03466238| -3.293 |0.0160[ 19 | MyH14 [ s'UTR/shelf 3218 | cg02169688 [ -3.259 |0.0268[ 1 IGR/opensea
3099 [cg05704353 | 3.320 |0.0348| 13 | HspH1 | TSS1500/5hore 3159 [ cg24131783[ 3.292 |0.0113| 3 IGR/opensea 3219 | cg24158512 [ -3.259 |0.0429 11 | sHANKk2 |  BD/opensea
3100 [cg17625936 | -3.319 |0.0488| 17 [ sic1342| BD/opensea 3160 | cg19731055( 3.292 0.0348| 19 1GR/island 3220 | cg24515352 [ -3.258 |0.0330[ 6 | Paqrs | 5'UTR/0pensea
3101 [cgo6493824 | 3.319 |0.0390| X [iNC01285 TSS200/island 3161 | cg24827258| -3.292 |0.0491| 5 | nDUFss | TSS1500/island 3221 | cg12014113 [ 3.258 0.0397| 6 1GR/shore
3102 [cgo5271743 3.319 |0.0438| 1 [ ™vicc2 | BD/opensea 3162 | cg18581998 3.291 |0.0477| 9 | cacrp1 | 3'UTR/0pensea 3222 | cg03544495 [ 3.258 0.0183[ 9 IGR/opensea
3103 [cg17735890 | -3.318 J0.0491| 2 IGR/opensea 3163 | cg02934504 3.291 0.0453| 4 IGR/shelf 3223 | cg22366498 | 3.257 |0.0496 x | PPz | TSS1500/5hore
3104 | cg05759128 | -3.318 [0.0135| 20 | D01 | 5'UTR/0pensea 3164 | cg23506049] -3.291 [0.0214] 12 IGR/opensea 3224 | cg06081869 | -3.257 |0.0279| 6 | mvos BD/opensea
3105 |cg19159633 | 3.318 |0.0257| 6 IGR/opensea 3165 | cg19895294( -3.290 |0.0497| 10 ACBD5 BD/opensea 3225 | cg06106883 | 3.256 [0.0199| 16 IGR/opensea
3106 [cg03565539 | 3.317 |0.0294| 7 | umaD1 | 5'UTR/0pensea 3166 | cg20724490( -3.290 |0.0249[ 10 | cpH23 [TsS1500/0pensea 3226 | cg16503259 [ -3.255 |0.0437[ 6 IGR/opensea
3107 [cg16150105 | 3.316 |0.0254| 19 | TviEM91 | TSS1500/5hore 3167 [ cg01772854 -3.289 |0.0305| s IGR/opensea 3227 | cg26388167 [ 3.255 |0.0354] 20 IGR/opensea
3108 [cg18406055 | -3.315 |0.0311| 8 IGR/opensea 3168 | cg01428518| -3.287 |0.0492| 9 IGR/opensea 3228 | cg08300315 [ -3.255 |0.0361| 1 | FnBP1L |  BD/opensea
3109 [cg26061798 | 3.315 J0.0452| 8 IGR/opensea 3169 | cg02800700( -3.287 |0.0488| 3 | coL6As [Tss1500/0pensea 3229 | cg02968199 | 3.254 [0.0451[ 10 | mven BD/opensea
3110 [cgo5481881 | -3.315 |0.0320] 3 IGR/opensea 3170 | cg01874886| 3.286 |0.0459| 8 | Pkia | 5'UTR/0pensea 3230 | cg27635253 [ -3.252 [0.0282 11 IGR/opensea
3111 [cgo2294838 | -3.315 |0.0179] 2 [ sp140 BD/opensea 3171 | cg16703410| 3.286 |0.0223| 12 |c1RI-AS1| BD/Opensea 3231 | cg08683548 [ -3.252 |0.0346[ 4 | spock3 [ 5'UTR/opensea
3112 [cgo5523662 | -3.314 |0.0387| 6 | HiA-A | TSS1500/5hore 3172 | g23092048| -3.286 |0.0482 12 IGR/opensea 3232 | cg03817911 [ 3.252 0.0496[ 12 | TxwRDI [ 5'UTR/island
3113 | cg01859360 | 3.314 [0.0449 17 | sup7sH | 5'UTR/shore 3173 | 26385798/ -3.286 [0.0137) 8 | P7x2 BD/opensea 3233 [ cg16999099 [ 3.251 [0.0039| 1 | 1Hx4 BD/island
3114 [cg13175344 | 3.314 |0.0231 20 | stc2342 | 5'UTR/0pensea 3174 | cg23618124 -3.285 |0.0497| 3 | 1sez | Tss1500/shore 3234 | cg19378133 [ -3.251 0.0284 16 | A28P1 | Tss1500/shore
3115 [cg21998794 | 3.313 |0.0431| 11 | P4 | TSS1500/5hore 3175 | cg20521702 -3.285 |0.0147| 3 | sm3GAL6 | 5'UTR/shore 3235 | cg04630679 [ 3.250 |0.0268| 10 |IMM238| BD/opensea
3116 [cg01303769 | 3.313 |0.0402| 1 IGR/opensea 3176 | cg25017402 3.284 0.0387| 4 | Fvip2 BD/opensea 3236 | cg24941763 [ 3.250 |0.0461| 12 | P7PRB [TSS1500/0pensea
3117 [ cg04674029 | 3.313 0.0334| 20 | PrEXI BD/opensea 3177 | cg24136476| 3.284 |0.0302| 3 [cAcnaID| BD/opensea 3237 | cg22721553 [ -3.249 0.0368 15 | sH3GL3 [ 5'UTR/0pensea
3118 [ cg17260029 | -3.312 |0.0372| X IGR/opensea 3178 | cg11933267| -3.284 |0.0469| 1 | PLA2G2F| BD/opensea 3238 | cg26571157 [ -3.248 |0.0455[ 2 1GR/opensea
3119 [cg14453769 | 3.311 J0.0238] 1 IGR/opensea 3179 | cg18576861| 3.283 |0.0108| 9 |mIR3621 | TSS1500/isIand 3239 | cg06547203 [ 3.247 0.0267[ 16 | RRNZ 3'UTR/shelf
3120 [cg02192965 | -3.311 |0.0259| 2 | SLC3A1 |1stExon/opensea 3180 | cg16550010( 3.282 |0.0330| 11 | GIF | T55200/0pensea 3240 | cg09086168 [ -3.246 |0.0307| 4 | csN1s1 | BD/opensea
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3241 [cgo0736173 | 3.245 Jo.0068| 3 IGR/opensea 3301 | cg22252539| -3.208 |0.0147| 7 | DPP6 BD/opensea 3361 | cg27086028 | 3.175 0.0176[ 19 | sHank1 BD/island
3242 [ cgo8950352 | -3.244 |0.0468| 8 [8orf37-As] BD/opensea 3302 | cg08097548| -3.208 J0.0479[ 10 IGR/opensea 3362 | cg11414202 [ 3.174 J0.0399[ 17 | wik BD/opensea
3243 | cg04064672 | -3.244 [0.0293| x | maGec2 | 3'UTR/0pensea 3303 | cg14695294[ -3.208 J0.0246[ 4 |inco029dTSS1500/0pensea 3363 | cg00015801 [ -3.173 |0.0168| 4 | sH3RF1 | BD/opensea
3244 | cg07573110 -3.243 |0.0365| 3 IGR/opensea 3304 | cg10846857| 3.206 |0.0443| 15 | LINGO1 BD/island 3364 | cg09619491 | -3.172 [0.0249| 22 | SULT4A1 BD/opensea
3245 [cg04204669 | 3.243 |0.0415| 11 [ ™  |1ss1500/0pensea 3305 [ cg17781710| -3.206 |0.0316| 2 IGR/shore 3365 | cg08663634 [ -3.172 |0.0309] 13 1GR/shore
3246 [ cg07509219 | 3.242 |0.0124| 20 [ NcoAs | BD/opensea 3306 | cg12213414 3.206 0.0300[ 2 | 1vG2 BD/opensea 3366 | cg11858499 [ 3.171 |0.0491| 22 | AdGaLT | s'UTR/shelf
3247 [cg11643889 | 3.242 J0.0311] 8 [ sw3 BD/opensea 3307 | cg09584118| -3.205 |0.0491| 11 | sy713 BD/opensea 3367 | cg13950217 [ -3.171 |0.0335[ x FIX BD/opensea
3248 [cg17497824 | 3.242 |0.0188| 1 | PRKCZ | BD/opensea 3308 | cg00830325| -3.205 |0.0190| 6 IGR/shore 3368 | cg13623978 [ -3.171 |0.0196| 6 1GR/shelf
3249 [ cg16685777 | -3.241 |0.0493| 6 IGR/opensea 3309 | cg09935388| 3.205 Jo.0119| 1 | Gz BD/island 3369 | cg05429319 [ -3.171 Jo.0483[ 11 | ~7M BD/shore
3250 [ cg23831217 3.241 J0.0213] 11 [ 7EX22 | TSS200/0pensea 3310 [ cg26380116| -3.204 |0.0207| 12 [MEM1324  BD/opensea 3370 | cg20687482 [ 3.170 0.0474f 8 1GR/shelf
3251 [ cg06567829 | 3.240 |0.0409| 16 [ANKRDIZ| 5'UTR/shelf 3311 | cg08525331 3.204 |0.0327| 1 | GsTM3 | 5'UTR/island 3371 | cg06284756 [ 3.170 0.0416[ 6 | wmicB BD/opensea
3252 |cg12776283 | 3.240 [0.0309| 4 [c1019292] BD/opensea 3312 [ cg27412899| 3.204 [0.0439] 2 IGR/opensea 3372 | cg02875280 -3.170 [0.0186| 21 IGR/opensea
3253 [ cg09863230 | -3.236 |0.0311| 2 IGR/opensea 3313 | cg16587952 -3.202 |0.0245| 8 1GR/shore 3373 | cg17195301 [ -3.170 |0.0453| 19 | c1901745 [ Tss200/shelf
3254 [ cg22285816 | 3.236 |0.0105| 5 | ErGIcI | BD/opensea 3314 | cg25254939| -3.200 0.0465| 6 IGR/opensea 3374 | cg23828146 [ 3.170 |0.0256| 1 R18141H BD/0pensea
3255 [cg07263598 | 3.235 |0.0492| 5 IGR/opensea 3315 | g03993922 3.200 |0.0335| 22 | My0188 | BD/0pensea 3375 | cg02026773 [ -3.169 |0.0389 6 | P [ 5'UTR/0pensea
3256 [ cg01219306 | -3.234 |0.0398| 16 IGR/opensea 3316 | cg09203650| 3.200 |0.0427| 17 | MRPLIO | TSS1500/5hore 3376 | cg00945571 [ 3.169 |0.0394f 9 IGR/opensea
3257 [ cg17287605 | -3.233 |0.0372| 7 | P7PRNZ BD/shore 3317 | cg27636747/ -3.199 |0.0303| 3 IGR/opensea 3377 | cg14229350 [ -3.169 |0.0188| 11 IGR/opensea
3258 [ cg20907471 -3.233 |0.0393] 20 IGR/opensea 3318 | cg21452476| 3.199 |0.0137| 1 | 8B | 5'UTR/0pensea 3378 | cg18157522 [ -3.169 o.0111 7 | cosL BD/opensea
3259 [ cg15744812 | -3.232 J0.0284] 14 | RrHOJ BD/opensea 3319 | cg15448990| -3.199 |0.0316| 4 | spArcL1 | BD/opensea 3379 | cg14536845 [ 3.169 |0.0495[ 12 IGR/opensea
3260 | cg05901679 | -3.232 [0.0293| 4 |am9241P1TS51500/0penseal 3320 | 03057236 -3.199 [0.0434| 10 | ZvF365 |  BD/opensea 3380 [ cg25558663 | 3.168 [0.0340| 20 IGR/shelf
3261 [cg20994024 | 3.231 |o.0192 5 | POLK EB/opensea 3321 | cg00997682| -3.198 |0.0320| 6 | P7PRK | 5'UTR/0pensea 3381 | cg15642035 [ -3.166 |0.0494| 8 |FAm1358| BD/0pensea
3262 [cg02710534 | 3.231 |0.0360| 5 1GR/shelf 3322 | cg07001875| -3.196 |0.0322 11 IGR/opensea 3382 | cg25752087 [ -3.165 |0.0461| 17 IGR/opensea
3263 [cg07831164 | 3.230 |0.0409| 16 | NUBP1 | TSS1500/5hore 3323 | cg17603988| 3.196 [0.0330| 7 | PHKGI | TSS200/0pensea 3383 | cg08985767 [ 3.164 |0.0365[ 9 IGR/opensea
3264 [cg20174636 | 3.230 |0.0327| 2 | spec | 1stexonyisland 3324 | cg07268684 -3.195 |0.0305| 3 | PDZRN3 |  BD/opensea 3384 | cg06616905 [ 3.164 |0.0176[ 6 IGR/opensea
3265 [cg15214448 | -3.229 |0.0412| 17 [Hs357341 | TSS1500/5hore 3325 | cg26953121 -3.195 |0.0339| 8 IGR/opensea 3385 | cg11939193 [ 3.161 |0.0129 2 | AcTR1B | BD/0pensea
3266 [cg09197783 | -3.229 |0.0316| 11 [s1c4343 | BD/opensea 3326 | cg25043602| 3.195 0.0398| 13 | ATP114 BD/shelf 3386 | cg25680145 [ -3.161 |0.0437 6 | HpDC2 | TS5200/5hore
3267 [cg11944195| 3.229 |0.0482] 15 IGR/opensea 3327 | cg01751961[ 3.194 0.0193( 13 1GR/shelf 3387 | cg00739644 [ 3.160 |0.0425| 21 | mviprss2 | BD/istand
3268 | cg07254706 | -3.228 [0.0445] 5 IGR/opensea 3328 | cg13481359| 3.194 |0.0130) 2 | EGRa BD/island 3388 | cg01488845 [ -3.160 |0.0380] 7 IGR/opensea
3269 [cg11535506 | 3.226 [0.0391| 1 [ RPTW  |TSs1500/0pensea 3329 | cg17587492| 3.193 o.0067 1 | wox BD/opensea 3389 | cg23490325 [ -3.160 |0.0390 s IGR/opensea
3270 [cgo1518631 | 3.225 |0.0129| 9 | w~AB | TSS1500/island 3330 [ cg13019465 3.193 |0.0416| 19 | ZvF90 | TSS200/0pensea 3390 | cg02464711 [ -3.159 |0.0327| 2 IGR/opensea
3271 [cgoa322162 | 3.225 |0.0403| 2 | Gup1 | s'UTR/opensea 3331 | cg16221969| -3.192 |0.0476| 20 | HNF4A | TSS200/0pensea 3391 | cg19494845 [ -3.159 |o.0201| 22 | curews BD/opensea
3272 [ cg07209500 | -3.225 [0.0485| 22 IGR/opensea 3332 | cg12872953 -3.192 |0.0444| 14 |PPP2RSE| BD/0pensea 3392 | cg06259025 [ 3.157 0.0402 13 | THsD1P [ TSS1500/isIand
3273 [ cg14788924 | -3.224 |0.0480| 17 | 176B4 BD/opensea 3333 | cg12600858 3.191 |0.0380| 11 | MTWR1B | TSS1500/5hore 3393 | cg23411470 [ -3.157 |0.0355[ 11 | TRIM21 [ 5'UTR/0pensea
3274 | cg15828235 | 3.224 J0.0500| 19 [ Pcp2 | TSS1500/5helf 3334 | cg18576057| -3.189 |0.0257| 15 |FAM169B| 3'UTR/0pensea 3394 | cg12043387 [ -3.155 |0.0179| 7 | MAD1L1 | BD/0pensea
3275 [cg01056590 | 3.224 |0.0122| 1 | caBc1 | 5'UTR/0pensea 3335 | g26098440| -3.189 |0.0291| 14 [c140/f159]  BD/0pensea 3395 | cg06818555 [ 3.154 |0.0443[ x IGR/shore
3276 | cg0a373607 | -3.223 [0.0217| 11 [ piG2 BD/opensea 3336 | 10062617 3.187 [0.0238| 11 | 7ssc4 | Tss1500/shore 3396 | cg08871722 | -3.154 [0.0421| 17 1GR/shore
3277 |cg24211391 | 3.223 |0.0444( X MBNL3 BD/opensea 3337 | cgl14239477| 3.186 |0.0216] 18 IGR/opensea 3397 | cg09495728 | 3.152 (0.0231| 3 PLD1 5'UTR/opensea
3278 [ cg17779481 | 3.222 [0.0347| 12 IGR/opensea 3338 | cg03175030| 3.186 |0.0215[ 11 | H19 BD/island 3398 | cg27428708 [ -3.152 |0.0294] 16 IGR/opensea
3279 |cg27441182 3.222 |0.0371| 15 [ FRMDS BD/shelf 3339 | cg26180006 -3.185 |0.0395[ 15 | cHrRMmS [ s'UTR/shelf 3399 | cg08226513 [ -3.152 |0.0273[ 2 1GR/shelf
3280 [cg23475299 | 3.221 o.0452| & | RrGs22 BD/opensea 3340 | cg07679697| 3.185 |o.0119| 1 | coG2 BD/opensea 3400 | cg20847018 [ -3.151 |0.0243[ 11 IGR/shore
3281 [cg16328299 | -3.221 |0.0176| 4 [K1440922] BD/opensea 3341 | cg20128365| 3.185 |0.0125| 8 | mED30 | TSS1500/5hore 3401 | cg08683831 [ 3.151 0.0356[ 4 1GR/shore
3282 [cg10112440 -3.221 |0.0384| 12 | GANTY BD/island 3342 | cg08001358| -3.185 |0.0269| 4 IGR/opensea 3402 | cg03715919 [ 3.150 0.0109| 22 |13mBTL2 | BD/0pensea
3283 [ cgo3535831 | -3.220 |0.0407| 21 kR7AP10-7]TSS1500/0pensea 3343 | cg24672469| 3.183 |0.0244| 5 |0C285694 BD/Opensea 3403 | cg18772231 [ -3.149 [0.0435 12 IGR/shore
3284 | cg01662880 | -3.219 [0.0159| 3 | kcnvABI | T55200/0pensea 3344 | cg0a263813| -3.183 [0.0152| 3 | PDzRN3 BD/shelf 3404 | cg04459499 [ -3.148 |0.0177| 6 | paam2 [ 5'UTR/0pensea
3285 | cg03384920| -3.218 |0.0384| 2 IGR/opensea 3345 | cgl0766030( 3.181 |0.0305| 13 IGR/opensea 3405 | cg06326800 | -3.148 [0.0294| 9 GARNL3 BD/opensea
3286 [ cg03209676 | -3.218 [0.0393| 18 IGR/opensea 3346 | cg09700325( 3.181 |0.0478[ X | ssra BD/island 3406 | cg18469506 [ 3.148 |0.0246| 21 |oc64285]  BD/shore
3287 [cg10365312 | -3.218 [0.0418| 20 [ wrpcs |1ss1500/0pensea 3347 | cg24804765| -3.179 |0.0309| 19 | kik10 | TSS1500/5hore 3407 | cg26729026 [ 3.148 |0.0371| 17 |Hsp1781 | 5'UTR/shore
3288 [cg21044820| 3.217 J0.0039| 11 [ c7sC BD/opensea 3348 | cg15149374 -3.179 |o.0469| 3 | kcvHg | 3'UTR/0pensea 3408 | cg13609285 [ -3.147 |0.0159 16 | FL26245| BD/opensea
3289 [cg11784101 -3.215 [0.0360| 11 IGR/opensea 3349 | cg22198812| -3.179 |0.0178| 11 | meD17 BD/shore 3409 | cg24586444 [ -3.146 |0.0399| 6 | pcBLDI BD/shelf
3290 [cgo01258050 | -3.214 |0.0045| 10 [ knDC2 BD/opensea 3350 | cg26226988| -3.179 J0.0210| 11 | mucs | Tss1500/5hore 3410 | cg21151633 [ -3.146 |0.0442[ 2 IGR/opensea
3291 [cgo7693301 | 3.213 J0.0429| X [ cp9gr2 | Ts5200/island 3351 | cg14375772 3.177 J0.0370| x | GLupz | 1stexonyisiand 3411 | cg12184402 [ -3.146 |0.0182| 19 | marka | 3'UTR/shelf
3292 [cg23784060 | -3.213 J0.0151] 20 IGR/opensea 3352 | cg01186315( -3.177 |0.0398| 8 | mrusz [ 5'UTR/opensea 3412 | cg14674359 [ -3.144 J0.0074f 16 | umop | s'UTR/shelf
3293 | cg06566419 | 3.213 [0.0290| 10 [ 1cor | s5'UTR/0pensea 3353 | cg18820530| 3.176 [0.0496| 20 |DYNLRBI | TSS1500/shore 3413 [cg13543189 [ -3.143 J0.0039] 1 IGR/opensea
3294 [cg10765144 | 3.213 |0.0401| 3 [c1019270|TS51500/0pensea 3354 | cg22560020( 3.176 |0.0401| 1 |oc14913{ T55200/5hore 3414 | cg16466397 [ 3.142 0.0298 19 IGR/opensea
3295 [cg10530948 | 3.212 |0.0471| X | BRcc3 | BD/opensea 3355 | cg11297127| -3.176 |0.0430| 9 | surez BD/shelf 3415 | cg22025018 [ -3.141 |0.0321| 2 |c1010603| T55200/0pensea
3296 [cg16533692 | 3.212 |0.0319| 15 | THSD4 BD/opensea 3356 | cg23274422 3.176 |0.0287| 20 | ™vc2 BD/opensea 3416 | cg08785924 [ -3.140 0.0227 13 IGR/opensea
3297 [cg21186235 | -3.211 |0.0243 9 | GpR144 BD/shelf 3357 | cg18591842( 3.176 0.0399[ 4 | sum2 BD/opensea 3417 | cg03817616 [ -3.140 |0.0108[ x | mmvre | Tss200/5hore
3298 [cgo3299611 -3.210 J0.0125] 10 [ ADK BD/opensea 3358 | cg15214459| -3.175 |0.0491| 13 |GPC6-As1| BD/opensea 3418 | cg13793836 [ 3.139 0.0410] 20 1GR/opensea
3299 [ cg18433993 | -3.210 |0.0369| 12 [ PTPRR BD/opensea 3359 | cg10870911f -3.175 |0.0277| 2 IGR/opensea 3419 | cg18077032 [ -3.138 |0.0207 15 |c1001327|TSS51500/0pensea
3300 [cg10871458 | -3.209 [0.0292| 18 IGR/opensea 3360 | cg25040362( -3.175 |0.0147| 5 |RASGEFIC| 5'UTR/opensea 3420 | cg04490211 | -3.137 |0.0315 10 IGR/opensea
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Tabla Anexa 2. Regiones diferencialmente metiladas entre pacientes con obesidad y diabetes
tipo 2 y pacientes con obesidad y sin diabetes tipo 2

. Valor de p del oo g

DMR | Cromosoma In:: :; : € Fin de DMR An;:\\:Rde CZG';: " areDa “:: la Gene asignado metlizlitcai:: :: op L:c::‘lzr:?:n Contexto con isla CpG
1 20 36148604 | 36149194 590 27 0.001672432 BLCAP hipermetilado 5'UTR island
2 1 108735312 | 108735893 581 8 0.000680419 SLC25A24 hipometilado TSS island
3 1 205818484 | 205819609 1125 13 0.000368825 PM20D1 hipometilado TSS shore/island
4 2 113992694 | 113993313 619 8 0.000896627 PAX8 hipermetilado BD shore/island
5 2 30669385 [ 30670025 640 10 0.000705855 LCLAT1 hipermetilado TSS shore/island
6 15 99789622 | 99790022 400 8 0.000960218 TTC23 hipermetilado T55200/1stExon shore
7 4 1107706 1107983 277 3 0.021067559 RNF212 hipometilado TSS island
8 6 29648161 | 29649084 923 21 0.000311594 ZFP57 hipometilado TSS open_sea
9 5 135415693 | 135416613 920 14 0.000712214 | MIR886/ Intergenic hipometilado TSS/BD/Intergenic shore/island
10 3 129693124 | 129694665 1541 15 0.001061963 TRH hipometilado 5'UTR/TSS200 shore/island
11 2 239140024 | 239140369 345 8 0.002867935 LOC151174 hipermetilado TSS island
12 17 259713 260589 876 13 0.001805972 C170rf97/CHRNE hipometilado TSS/1stExon island
13 6 31148332 | 31148666 334 14 0.001519815 PSORS13 hipometilado TSS open_sea
14 6 31164743 | 31165329 586 11 0.002480033 HCG27 hipometilado T551500 shore
15 6 30039142 | 30039801 659 14 0.001640637 RNF29 hipermetilado BD island
16 6 29942505 | 29944505 2000 19 0.001233657 HCGY hipermetilado BD shore/island
17 6 48036212 | 48036676 464 11 0.002670804 Céorf138 hipometilado 1stExon/TS5200 shore/island
18 6 101846603 | 101847541 938 18 0.001837768 GRIK2 hipometilado TSS/BD shore/island
19 6 29894005 [ 29894341 336 5 0.016139289 HCG4P6 hipermetilado TSS1500 island
20 5 178986131 | 178986906 775 13 0.00235921 RUFY1 hipometilado TSS shore/island
21 11 92702373 | 92703536 1163 13 0.002817063 MTNR1B hipometilado TSS shore
22 8 49647579 | 49648168 589 8 0.006486239 EFCAB1 hipometilado TSS shore/island
23 11 34460107 | 34461028 921 15 0.005042733 CAT hipometilado TSS/1stExon/BD island
24 11 35440599 | 35441900 1301 15 0.00506181 SLCIA2 hipometilado TSS/5'UTR/1stExon island
25 12 133186738 | 133187452 714 7 0.01019357 LRCOL1/ Intergenic hipometilado TSS200/Intergenic | shore/island/open_sea
26 5 56204405 | 56205094 689 8 0.007649947 SETD9/C50rf35 hipometilado TSS shore/island
27 2 557949 558315 366 6 0.016209238 Intergenic hipermetilado Intergenic island
28 1 75198211 | 75199177 966 14 0.00506181 TYW3/CRYZ hipermetilado TSS1500 shore/island/open_sea
29 10 71811927 | 71812265 338 5 0.029703159 H2AFY2 hipometilado TSS shore
30 20 35169380 | 35169886 506 6 0.019013583 MYL9 hipometilado TSS shore/island
31 19 33210464 | 33210851 387 9 0.009474996 TDRD12 hipometilado TSS/5'UTR island
32 2 208890461 | 208890802 341 7 0.013118736 PLEKHM3 hipometilado TSS shore
33 14 24779793 | 24780734 941 12 0.007014041 LTB4R2 hipometilado 5'UTR/1stExon/BD island
34 2 74726633 | 74727010 377 9 0.010301674 LBX2 hipometilado TSS/BD island
35 19 57741934 | 57742444 510 11 0.007948822 AURKC hipermetilado TSS shore/island
36 19 54290799 | 54291194 395 9 0.010772244 MIR372/MIR71A hipometilado TSS open_sea
37 18 74961724 | 74962369 645 15 0.017722694 GALR1 hipometilado TSS/5'UTR/1stExon island
38 5 131281008 | 131281574 566 8 0.011363636 MEIKIN hipometilado TSS island
39 19 36024217 | 36024876 659 11 0.009284224 GAPDHS hipometilado TSS/5'UTR/1stExon | shore/island/open_sea
40 12 65562873 | 65563159 286 6 0.0244315 LEMD3 hipometilado TSS1500 shore
41 16 53407328 | 53407808 480 9 0.012457394 LOC102723373 hipermetilado 755200 island
42 14 70690287 | 70690704 417 7 0.017360228 Intergenic hipometilado Intergenic open_sea
43 6 31275148 | 31275875 727 11 0.010155415 Intergenic hipermetilado Intergenic shore
44 10 106028373 | 106029109 736 11 0.010950298 GST02 hipometilado TSS shore/island
45 13 112547341 | 112548065 724 7 0.018981788 Intergenic hipometilado Intergenic shore/island/open_sea
46 6 33091567 | 33092513 946 11 0.011509895 HLA-DPB2 hipometilado BD open_sea
47 19 9785511 9786131 620 12 0.012858015 ZNF562 hipermetilado TSS shore/island
48 4 3464653 3465064 411 8 0.015757745 DOK7 hipermetilado TSS island
49 12 9217390 9217907 517 10 0.015338048 LOC144571 hipometilado TSS/BD shore/island
50 4 169239550 | 169239900 350 6 0.030453528 DDX60 hipermetilado 5'UTR shore/island
51 3 50382952 | 50383668 716 12 0.01477845 ZMYND10 hipometilado TSS shore/island
52 1 67600265 | 67600963 698 8 0.016692527 Clorf141 hipometilado TS5200 shore/island
53 19 41882232 | 41882741 509 10 0.016088416 TMEM91 hipometilado TSS shore/island
54 17 4802266 4803053 787 10 0.016934171 CHRNE hipometilado BD island
55 11 49230036 | 49230457 421 7 0.023732004 FOLH1 hipometilado TSS/5'UTR/1stExon shore/island
56 5 68628240 | 68628856 616 8 0.018078801 CCDC125 hipometilado TSS shore/island
57 5 131592959 | 131593413 454 8 0.019407845 PDLIM4 hipometilado TSS shore/island
58 19 37825211 | 37825679 468 10 0.020692374 HKR1 hipometilado TSS/1stExon island
59 5 191292 192103 811 11 0.019579539 LRRC14B hipometilado TSS/1stExon shore/island
60 12 122985088 | 122985592 504 7 0.027865391 ZCCHC8 hipermetilado 1stExon/BD island
61 12 103889166 | 103889960 794 11 0.022727273 C120rf42 hipometilado TSS/5'UTR shore/island
62 3 48632568 | 48632892 324 7 0.03131836 COL7A1 hipometilado TSS island
63 9 123605229 | 123605381 152 6 0.04123849 PSMD5 hipometilado TSS island
64 11 111847892 | 111848400 508 6 0.043012667 DIXDC1 hipometilado TSS200/1STEXON island
65 12 54447283 | 54448090 807 10 0.026619016 HOXC4 hipermetilado 5'UTR/1stExon shore/island
66 6 28234525 | 28234854 329 7 0.033175205 ZNF187 hipometilado TSS shore
67 5 140090300 | 140091102 802 8 0.026294704 VTRNA1-1 hipometilado TSS open_sea
68 6 28129313 | 28129656 343 9 0.026790711 ZNF389 hipometilado TSS open_sea
69 X 95939482 | 95940153 671 9 0.026790711 DIAPH2 hipermetilado TSS/5'UTR/1stExon island
70 3 184971652 | 184972171 519 9 0.02686066 EHHADH hipometilado TSS/5'UTR shore/island
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71 6 99842025 | 99842368 343 8 0.027655543 coQ3 hipometilado 1SS shore/island
72 2 220107847 | 220108496 649 8 0.028030727 GLBIL hipometilado BD shore/island
73 8 22422657 | 22423091 434 7 0.035101999 SORBS3 hipermetilado TSS island

74 17 48585216 | 48585575 359 6 0.045778857 MYCBPAP hipermetilado TSS shore/island
75 2 38892846 | 38893251 405 7 0.037359465 GALM hipometilado TSS/5'UTR open_sea
76 3 195489708 | 195490309 601 8 0.030733327 MUC4 hipometilado BD shore/island
77 15 81426347 | 81426669 322 7 0.037969934 Cl50rf26 hipermetilado TSS shore/island
78 2 152145870 | 152146531 661 7 0.038643995 NMI hipometilado TSS/5'UTR shore/island
79 5 172385451 | 172385878 427 8 0.032221346 LOC100268168 hipometilado BD island

80 X 47077168 | 47077403 235 8 0.033601262 CDK16 hipometilado TSS island

81 16 3142965 3143250 285 7 0.040507198 ZSCAN10 hipometilado TSS/5'UTR shelf

82 1 179560455 | 179560983 528 10 0.038020807 TDRD5 hipometilado TSS/5'UTR shore/island
83 19 57018933 | 57019373 440 8 0.034516966 ZNF471 hipometilado TSS island

84 7 43288411 | 43289277 866 9 0.036437401 HECW1 hipermetilado BD shore/island
85 1 47691158 | 47691601 443 7 0.042771023 TAL1 hipometilado BD island
86 9 37800484 | 37801319 835 9 0.037213206 DCAF10 hipometilado TSS island
87 1 162336618 | 162337375 757 8 0.036774432 NOS1AP hipometilado BD shore/island
88 11 368614 368956 342 10 0.046306659 B4GALNT4 hipometilado TSS1500 open_sea
89 1 248100183 | 248100614 431 8 0.037213206 OR2L13 hipometilado TSS/1stExon shore/island
90 3 148803905 | 148804381 476 8 0.038249733 HLTF hipometilado TSS/5'UTR island
91 10 77871618 | 77872458 840 8 0.038580404 Cl10orf11 hipermetilado BD shore/island
92 1 202311052 | 202311492 440 8 0.039909447 UBE2T hipometilado TSS shore/island
93 4 99851003 | 99851281 278 7 0.048303403 EIF4 hipermetilado 5'UTR/1stExon/BD shore
94 11 89867385 | 89867679 294 7 0.048754896 NAALAD2 hipermetilado TSS open sea
95 10 120514588 | 120515094 506 9 0.046745434 C10orf46 hipometilado TSS shore/island
96 2 31806173 | 31806781 608 9 0.049505265 SRD5A2 hipometilado TSS island
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Tabla Anexa 3. Andlisis de enriquecimiento de vias de la Enciclopedia de Genes y Genomas de
Kioto de CpGs diferencialmente metilados en pacientes con obesidad y diabetes tipo 2.

Descripcion

Tamaiio

Valor de p

FDR

Simbolo del gen

Sinapsis glutamatérgica

114

1.17€-07

2.3208E-05

GRIK4, GRIK2, GRM1, GRM3, GRM2, PPP3CB, GRM4, GRM7, GRM8, DLGAP1, HOMER3, GLUL, PRKCG, SLC38A1, PLA2G4F, PLA2G4D,
PRKCB, PLA2G4C, PLCB4, ADCY9, PLCB1, PLCB2, SHANK2, SHANK1, GRIA2, GLS2, GNAI3, SLC1A2, ITPR1, CACNA1A, ITPR2, CACNA1D,
ADCY2, CACNAIC, PLD1, SLC1A6, ADCY8, SLC1A7, GNAI2, ADCY5, PPP3R1, GNGS5, GNG4, GNG7, GNGS8, SLC17A8, SLC38A3, GRIA3,
HOMER1, HOMER2, GNG12, GRIN2B, GRIN2D, GRIN3B, GNB4, GNAS

Via de sefializacion de Hippo

154

1.64E-07

2.3208E-05

YWHAE, GSK38, WWC1, ITGB2, FZD10, LIMDI, FGF1, AMOT, GLI2, PPP1CC, CCND3, RASSF1, CCND2, PPP2R1A, CDH1, MYC, BTRG,
TEADI, TEAD2, TEAD4, WNT5B, FBXW11, WNT5A, CSNK1D, SCRIB, WNT9A, AXIN2, YWHAZ, PARD3, YAP1, CRB2, LEF1, PRKCZ, STK3,
SAV1, WNT6, WNT11, CTNNAZL, TP53BP2, CTNNA3, CTNNA2, WNT1, WNT2, FZD1, SMAD2, TCF7L2, WWTR1, TGFB2, TCF7L1,
SMAD3, WNT3A, FZD7, FZD6, WNT7A, WTIP, GDF6, BMP7, BMP6, BMP4, BMP2, DLG1, DLG2, PPP2R2C, DLG3, PPP2R2B, ID2, SNAI2,
BMPR1B, BMPR1A, TP73

Via de sefializacion de Oxitocina

152

2.14€-07

2.3208E-05

RYR1, RYR2, CDKN1A, PRKAG2, CALML3, MYL6B, MYLK3, PIK3CG, RYR3, MYLK, MYLK4, PPP1CC, PPP3CB, EEF2K, PRKCG, GUCY1A2,
PRKAB2, PLA2G4F, MAP2K1, MEF2C, CAMKI1D, PPP1R12A, MAP2K2, PLA2G4D, PRKCB, PLA2G4C, CACNA2D3, PRKAB1, CACNB2,
CACNB3, PLCB4, ADCY9, RAF1, PPP1R12B, PLCB1, MYLY, PLCB2, CAMK2B, CAMK2D, ROCK2, NPR1, CAMK2A, GNAI3, ITPR1, ITPR2,
CACNA1D, ADCY2, CACNAIC, ADCYS8, EGFR, GNAI2, ADCY5, TRPM2, NRAS, PPP3R1, CACNG1, CAMK2G, KCNJ2, CACNG4, MAP2KS,
KCNJ4, JUN, NOS3, NFATC2, NFATC1, NFATC4, GNAS, CAMK1, CALM2

Secrecion de dcido géstrico

75

1.5984E-06

0.00013027

CAMK2B, CHRM3, CAMK2D, CAMK2A, GNAI3, ATP1A4, ITPR1, ITPR2, ATP1A2, CALML3, ADCY2, SLC4A2, ADCY8, MYLK3, GNAI2,
MYLK, ADCY5, MYLK4, HRH2, CA2, CAMK2G, KCNJ2, PRKCG, KCNK10, PRKCB, KCNJ15, ATP1B2, ATP4A, PLCB4, ADCY9, SST, KCNQ1,
GNAS, PLCB1, EZR, KCNK2, PLCB2, CALM2, CFTR

Via de sefializacion de Wnt

146

2.6058E-06

0.00015846

INVS, GSK3B, CTNND2, FZD10, CCND3, PPP3CB, CCND2, MYC, RUVBL1, RSPO2, RSPO3, SOST, BTRC, TLE4, PRKCG, TLE3, TLE2,
WNTS5B, PRKCB, FBXW11, WNT5A, CSNK2A2, WNT9A, AXIN2, SENP2, DKK1, PLCB4, DAAM1, DAAM2, TBLIXR1, CSNK2B, ROR2,
PLCB1, PLCB2, PPARD, CAMK2B, CAMK2D, CTBP2, ROCK2, CTBP1, CAMK2A, LEF1, CUL1, LRPS, PRICKLE3, PSEN1, PRICKLE1, NLK,

LRP6, WNT6, MAPK9, PPP3R1, WNT11, WIF1, WNTI, WNT2, CAMK2G, FZD1, TCF7L2, JUN, TCF7L1, SMAD3, WNT3A, RYK, FZD7,
FZD6, NFATC2, WNT7A, NFATCL, NFATC4, MAPK10, NOTUM, LGRS, LGR4

Sinapsis colinérgica

112

2.9165E-06

0.00015846

CHRM3, CHRMS, PIK3CG, AKT2, CREB3L1, AKT3, AKT1, SLC18A3, PRKCG, CHRNB2, MAP2K1, PRKCB, SLC5A7, PLCB4, CREB1, ADCY9,

PIK3CA, KCNQ1, KCNQ3, KCNQS5, PLCB1, PLCB2, CREBS, CAMK2B, CAMK2D, CHRNA3, CHRNA7, CAMK2A, CHAT, CACNA1B, GNAI3,

ITPR1, CACNA1A, ITPR2, CACNA1D, ADCY2, CACNALC, ADCYS, GNAI2, ADCY5, NRAS, GNG5, GNG4, GNG7, GNGS, FYN, CAMK2G,
KCNJ2, KCNJ4, GNG12, GNB4, BCL2

Sindrome de cushing

154

1.0176E-05

0.00040443

RB1, SCARB1, GSK3B, CDKN1A, AHR, FZD10, CREB3L1, PDESB, MAP2K1, MAP2K2, WNT5B, WNT5A, ARNT, WNTIA, AXIN2, MRAP,
PLCB4, CREB1, ADCY9, ORAI1, PLCB1, PLCB2, CREBS, CAMK2B, CAMK2D, ATF6B, CAMK2A, LEF1, GNAI3, ITPR1, ITPR2, CACNA1D,
ADCY2, CACNAIG, ADCY8, EGFR, CACNA1H, CRHR1, CACNA1G, GNAI2, ADCY5, WNT6, CACNA1l, PDE11A, WNT11, CYP11A1, E2F1,
E2F2, WNT1, WNT2, CAMK2G, LDLR, FZD1, TCF7L2, TCF7L1, WNT3A, FZD7, FZD6, HSD3B1, WNT7A, PBX1, NCEH1, CDK6, GNAS,
KCNK2

Guia del axon

175

1.0194E-05

0.00040443

EPHB6, ROBO2, SEMAS5A, SEMA5B, GSK3B, ROBO1, PPP3CB, SHH, RGS3, DPYSLS, CFL2, CFL1, PLXNC1, EPHB2, NEO1, EPHBI, NCK1,
SEMAGB, EPHAS, EPHA7, TRPC6, ARHGEF12, SEMAGA, WNTS5B, UNC5A, TRPC4, DCC, WNTSA, RGMA, ENAH, PIK3CA, RASA1, PARD3,
RAF1, MET, MYLS, NGEF, CAMK2B, CAMK2D, ROCK2, SEMA3A, CAMK2A, NTN4, GNAI3, NTN1, PRKCZ, MYL12A, GNAI2, ABLIMI,
NRAS, PPP3R1, ABLIM2, RRAS, ABLIM3, ABL1, SLIT1, PLXNA2, PAK6, SLIT3, FYN, LRIG2, SLIT2, LRRCAC, SRGAP1, CAMK2G, PLXNA4,
NTNG1, RYK, SEMA4B, PTCH1, NFATC2, BMP7, PTK2, NFATC4, CXCL12, PLXNB1, BMPR1B

Sinapsis dopaminérgica

131

1.1953E-05

0.00040443

GSK3B, ARRB1, CALML3, COMT, SLC6A3, PPP1CC, PPP3CB, PPP2R1A, PPP2RSE, KIF5C, AKT2, KIF5B, CREB3L1, AKT3, AKT1, SCN1A,
PRKCG, PRKCB, PPP2RSC, PLCB4, CREB1, PLCB1, PLCB2, CREBS, CAMK2B, GRIA2, CAMK2D, ATF6B, CAMK2A, CACNA1B, GNAI3,
ITPR1, CACNA1A, ITPR2, CACNA1D, CACNALC, GNAI2, ADCY5, MAPK9, GNG5, GNG4, GNG7, GNGS, DRD3, CAMK2G, GRIA3,
PPP2R3A, MAPK14, GNG12, GRIN2B, MAPK12, MAPK10, TH, PPP2R2C, PPP2R2B, GNB4, GNAS, CALM2

Via de sefalizacion de apelina

137

1.2406E-05

0.00040443

RYR1, RYR2, PRKAG2, CALML3, MYLK3, PIK3CG, RYR3, MYLK, MYLK4, MAP1LC3A, CDH1, AKT2, AKT3, AKT1, NOS1, MEF2A, PRKAB2,

MAP2K1, MEF2C, MAP2K2, PRKCE, RPS6, RRAS2, PRKAB1, MYL4, PLCB4, ADCY9, MYL2, TFAM, RAF1, PLCB1, PLCB2, HDAC4, HDACS,

NOTCH3, PIK3R4, GNAI3, ITPR1, ITPR2, ADCY2, ADCYS, GNAI2, ADCY5, NRAS, RRAS, GNG5, GNG4, GNG7, GNGS, SMAD2, SMAD3,
NOS3, MAPILC3B2, GNG12, APLN, SLC8A3, ADCY10, GNB4, CALM2

Via de sefializacion de cGMP-PKG

163

2.1303E-05

0.0005792

ATP2A2, CALML3, ATP2A1, MYLK3, PIK3CG, MYLK, MYLK4, NPPB, PPP1CC, PPP3CB, AKT2, CREB3L1, AKT3, BDKRB2, AKT1, PRKG1,
MEF2A, GUCY1A2, MAP2K1, MEF2C, PPP1R12A, TRPC6, MAP2K2, PRKCE, ATP1B2, PLCB4, CREB1, ADCY9, KC(NMA1, PDE5A, VDACL,
RAF1, PLCB1, MYLS, PLCB2, CREBS, ATF6B, ROCK2, NPR1, SRF, GNAI3, ATP1A4, ITPR1, ITPR2, CACNA1D, ADRB1, ATP1A2, ADCY2,
CACNAIC, ADCY8, GNAI2, ADCY5, PPP3R1, GNA12, NOS3, INSR, PDE2A, NFATC2, ATP2B3, NFATCL, ATP2B2, NFATC4, SLC8A3,
PDE3A, GTF2IRD1, CALM2

Depresion a largo término

60

2.2018E-05

0.0005792

RYR1, GRIA2, GNAI3, ITPR1, CACNA1A, ITPR2, GRM1, CRHR1, GNAI2, IGFIR, NRAS, PPP2R1A, GNA12, NOS1, GRIA3, PRKG1, PRKCG,
LYN, GUCY1A2, GRID2, PLA2G4F, MAP2K1, MAP2K2, PLA2G4D, PRKCB, PLA2G4C, PLCB4, GNAS, PLCB1, RAF1, PLCB2

Ritmos circadianos

96

2.4874E-05

0.0005792

CAMK2B, RYR1, GRIA2, RYR2, CAMK2D, CAMK2A, GNAI3, ITPR1, CACNA1D, CALML3, ADCY2, CACNA1C, ADCY8, CACNA1H, RYR3,
CACNA1G, GNAI2, ADCY5, CACNA1l, GNG5, GNG4, GNG7, GNG8, NOS1, CAMK2G, GRIA3, PRKG1, PRKCG, GUCY1A2, PRKCB,
GNG12, GRIN2B, GRIN2D, ADCY10, ADCYAP1, PLCB4, CREB1, ADCY9, MTNR1B, NOS1AP, GNB4, GNAS, PLCB1, PLCB2, CALM2

Sintesis y secreccion de aldosterona

96

2.4874E-05

0.0005792

CAMK2B, SCARB1, CAMK2D, DAGLA, ATF6B, NPR1, CAMK2A, ATP1A4, ITPR1, ITPR2, CACNA1D, ATP1A2, CALML3, ADCY2, CACNA1C,
ADCY8, CACNA1H, CACNA1G, ADCY5, CACNA1I, CYP11A1, CREB3L1, LDLR, CAMK2G, PRKCG, CAMK1D, PRKCB, PRKCE, PDE2A,
HSD3B1, ATP2B3, ATP2B2, ATP1B2, PLCB4, CREB1, ADCY9, GNAS, ORAI1, PRKD1, CAMK1, PLCB1, PLCB2, CALM2, CREBS

Via de sefalizacion de cAMP

199

6.5941E-05

0.0014331

RYR2, VIPR2, ATP2A2, CALML3, ATP2A1, HTR4, GLI3, PPP1CC, AKT2, CREB3L1, AKT3, PDE4B, AKT1, PLCE1, CNGA4, VAV3, ABCC4,
LHCGR, MAP2K1, PPP1R12A, MAP2K2, PDE4D, PDE4C, RRAS2, ARAP3, ATP1B2, TIAM1, ADCYAP1, CREB1, ADCY9, PIK3CA, ORAIL,
CNGB3, RAF1, PPARA, MYLS, CFTR, RAPGEF4, CREBS, CAMK2B, GRIA2, CAMK2D, ROCK2, NPR1, GPR119, CAMK2A, GNAI3, ATP1A4,
CACNA1D, ADRB1, ATP1A2, ADCY2, CACNAIG, PLD1, ADCYS, CRHR1, GNAI2, ADCY5, MAPKY, RRAS, CAMK2G, GRIA3, GABBR2, JUN,
GABBR1, PTCH1, ATP2B3, NFATCI, ATP2B2, GRIN2B, NFKB1, GRIN2D, NFKBIA, MAPK10, ADCY10, GRIN3B, PDE10A, SST, PDE3A,
GNAS, GHRL, CALM2

Endocitosis

244

7.5537E-05

0.0015391

SH3GL3, ZFYVES, SH3KBP1, WIPF2, CLTB, CBLC, ARRB1, AP2A1, CBLB, AP2A2, IGF1R, CAPZB, KIF5C, PIPSKL1, KIF5B, PSD3, CHMPIA,
VPS35, CCR5, RABSA, PDCD6IP, ARAP2, ARAP3, EPS15L1, HLA-A, HLA-F, HLA-G, ARFGAP1, DNM1, HLA-E, RNF41, DNM2, EPN2,
RUFY1, ACAP2, ZFYVE16, RABEP1, TRAF6, PARD3, CHMP4B, AMPH, VPS25, TSG101, VPS4B, AGAP2, NEDDAL, AGAP1, SNX32, ASAP1,
ASAP2, PLD1, PRKCZ, EGFR, CYTH3, SNX4, CYTH2, RAB11FIP1, SNX2, GRKS, GRK4, GRK7, CLTCL1, AP2S1, PIP5K1C, LDLR, RAB11FIP4,
ARFGEF1, SMAD2, GIT2, RAB4A, SMAD3, IQSEC2, HSPA1L, SMURF1, CAV1, WWP1, SNF8, STAM, ARPC5, IGF2R, EHD2, ITCH, ARPC2,
CHMP2B, MDM2, FGFR4, SMAP1, FGFR2, SPG21, HSPA1A

126




Vias en céncer

526

0.00012158

0.0023314

RB1, KEAP1, CALML3, FZD10, FGF1, ETS1, IGF1R, CCND3, RASSF1, CCND2, FGF8, FGF9, CDH1, MYC, RASSF5, AKT2, AKT3, AKT1,
IL13RA1, IFNAR2, PRKCG, MAP2K1, MAP2K2, WNT5B, DAPK1, PRKCB, WNT5A, MITF, RUNX1, EML4, BCR, ADCYS, COL4A2, COL4A1,
MSH3, COL4A3, RAF1, NOTCH3, NOTCH1, CTBP2, MAX, CTBP1, NOTCH4, CUL2, CUL1, PDGFB, MGST1, TGFA, MGST2, STK4, PLD1,
HSP90B1, WNT6, TERT, ABL1, FGF20, WNT1, RALGDS, WNT2, FZD1, JAG2, SMAD2, GSTM3, TGFB2, JUN, GSTM1, SMAD3, JUP,
WNT3A, ZBTB16, PTCH1, FZD7, FZD6, GNG12, PTK2, NFKB1, NFKB2, BMP4, NFKBIA, BMP2, CXCL12, CDK6, BCL2, MDM2, GNB4,
GNAS, FGFR4, CALM2, FGFR2, GSK3B, CDKN1A, FLT3, LAMC3, GLI3, GLI2, SHH, SUFU, BDKRB2, IKBKG, POLK, JAK3, APPL1,
ARHGEF11, ARHGEF12, GSTO2, ITGA3, DCC, GSTO1, NCOA3, PLEKHGS, ARNT, TRAF1, WNT9A, AXIN2, MMP9, PLCB4, IFNG, PAXS,
PIK3CA, TRAF3, TRAF6, RARB, PLCB1, MET, PLCB2, PPARD, CAMK2B, CEBPA, CAMK2D, RALB, LAMA2, ROCK2, LAMA1, HDACI,
CAMK2A, LEF1, LRP5, GNAI3, XIAP, ADCY2, ADCY8, EGFR, ADCY5, LRP6, GNAI2, DLL4, MAPK9, NRAS, WNT11, GNG5, GNG4, GNG7,
ERBB2, GNA12, E2F1, CTNNA1, GNGS8, E2F2, CTNNA3, CTNNA2, IL12RB1, CAMK2G, TCF7L2, ARNT2, NQO1, TCF7L1, TXNRD1,
LAMB4, STAT3, WNT7A, MAPK10, KITLG, RAD51, GSTA4, CCDC6

Sinapsis GABAergica

88

0.00017313

0.0030113

GABRB1, GLS2, CACNA1B, GNAI3, CACNA1A, CACNA1D, ADCY2, CACNAIC, SLC6A1, ADCY8, GPHN, GNAI2, ADCY5, GNG5, GNG4,
GNG7, GNGS, SLC38A3, GLUL, SLC38A5, GABRQ, PRKCG, NSF, GABARAPL2, GABBR2, GABRA1, SLC38A1, GABARAPL1, GABBR1,
SLC12A5, PRKCB, GABRA4, GABRA3, SLC6A11, GNG12, GABRG3, GABRG1, ADCYY, GNB4

Proteoglicanos en céncer

201

0.0001755

0.0030113

CDKN1A, FZD10, IGF1R, PPP1CC, SHH, MYC, AKT2, AKT3, AKT1, PLCE1, PRKCG, VAV3, MAP2K1, PPP1R12A, ARHGEF12, MAP2K2,
WNT5B, PRKCB, RPS6, WNT5A, RRAS2, ANK2, ANK3, WNT9A, HSPG2, ANK1, MMP9, DCN, TIAM1, PIK3CA, CTTN, HCLS1, RAF1, EZR,
PPP1R12B, MET, CD44, TLR2, CAMK2B, CAMK2D, SDC4, ROCK2, SDC2, CAMK2A, TWIST2, ITPR1, ITPR2, THBS1, EGFR, WNT6, NRAS,
WNT11, ERBB3, RRAS, GPC1, ERBB2, GPC3, DROSHA, WNT1, WNT2, CAMK2G, FZD1, SMAD2, TGFB2, WNT3A, FZD7, CAV1, PTCH1,

FZD6, RDX, STAT3, WNT7A, MAPK14, MAPK12, PTK2, MDM2, NANOG

Via de sefializacién de fosfolipasa D

146

0.00022625

0.0036878

DGKG, PIK3CG, GRM1, GRM3, GRM2, GRM4, GRM7, AKT2, AKT3, GRM8, AKT1, PLA2G4F, MAP2K1, MAP2K2, SYK, PLA2G4D,
PLA2G4C, AVPR2, RRAS2, TSC2, DNM1, DNM2, PLCB4, ADCY9, PIK3CA, DGKQ, RAF1, PLCB1, PLCB2, DGKI, RAPGEF4, SHC4, PTGFR,
RALB, SHC1, PDGFB, ADCY2, AGPAT1, PLD1, ADCY8, EGFR, AGPAT3, AGPAT4, ADCY5, CYTH3, CYTH2, NRAS, RRAS, GNA12, PDGFC,

PTK2B, FYN, PIP5K1C, RALGDS, INSR, KITLG, RHEB, GNAS

Melanogénesis

101

0.00024757

0.0038432

CAMK2B, GSK3B, CAMK2D, LEF1, CAMK2A, GNAI3, CALML3, ADCY2, FZD10, ADCY8, GNAI2, ADCY5, WNT6, NRAS, WNT11, CREB3L1,
WNTI1, WNT2, CAMK2G, FZD1, PRKCG, TCF7L2, MAP2K1, TCF7L1, MAP2K2, WNT5B, PRKCB, WNT3A, FZD7, FZD6, WNT5A, WNT7A,
MITF, WNT9A, KITLG, PLCB4, CREB1, ADCY9, GNAS, PLCB1, RAF1, PLCB2, CALM2

Senescencia celular

160

0.00031419

0.0046558

RB1, LIN54, CDKN1A, CALML3, ETS1, PPP1CC, CCND3, PPP3CB, CCND2, MYC, RASSF5, AKT2, AKT3, CAPN2, AKT1, MYBL2, CAPN1,

NBN, BTRC, MAP2K1, MAP2K2, FBXW11, IGFBP3, RRAS2, TSC2, HLA-A, HLA-F, HLA-G, HLA-E, RBL1, PIK3CA, VDACI, RAF1, ITPR1,

ITPR2, CACNA1D, FOX03, ZFP36L1, NRAS, PPP3R1, RRAS, E2F1, E2F2, SMAD2, TGFB2, SMAD3, NFATC2, NFATC1, MAPK14, HIPK1,
MAPK12, NFKB1, NFATC4, HIPK2, RAD50, CDK6, RHEB, MDM2, ATM, CALM2, MCU, RAD9A

Via de sefializacién de calcio

183

0.00037703

0.0050452

RYR1, CHRM3, RYR2, FLT1, CHRMS, HTR2B, HTR2C, ATP2A2, CALML3, ATP2A1, HTR4, FGF1, MYLK3, GRM1, RYR3, MYLK, MYLK4,
PPP3CB, FGF8, FGF9, BDKRB2, PLCE1, NOS1, PRKCG, LHCGR, CAMK1D, PRKCB, TACR3, PHKA2, PLCB4, ADCYS, ASPH, ORAI3, CASQ2,
ORAI1, VDACL, PLCB1, MET, PLCB2, CAMK2B, PTGFR, CAMK2D, PDE1C, CHRNA7, CAMK2A, CACNA1B, PDGFB, ITPR1, CACNAIA,
ITPR2, CACNA1D, ADRB1, ADCY2, MSTIR, CACNAIC, ADCY8, CACNAIE, EGFR, CACNA1H, CACNAIG, CACNALI, PPP3R1, PHKG1,
ERBB3, TBXA2R, HRH2, ERBB2, PDGFC, FGF20, PTK2B, CAMK2G, NTRK2, MCOLN3, NOS3, ATP2B3, PHKB, ATP2B2, TPCN2, GRIN2D,
SLC8A3, GDNF, GNAS, CAMK1, PLCD3, FGFR4, CALM2, MCU, FGFR2

Via de sefializacién de ErbB

85

0.00038893

0.0050452

SHC4, CAMK2B, GSK3B, CDKN1A, CAMK2D, SHC1, CAMK2A, TGFA, CBLB, EGFR, MAPKS, NRAS, ERBB3, MYC, AKT2, AKT3, ERBB2,
ABL1, AKT1, ABL2, PAK6, MAP2K7, CAMK2G, NCK1, PRKCG, JUN, MAP2K1, MAP2K2, PRKCB, NRG1, NRG2, PTK2, MAPK10, BTC,
NRG3, PIK3CA, RAF1

Secrecion de insulina

85

0.00038893

0.0050452

CAMK2B, CHRM3, RYR2, CAMK2D, ATF6B, GPR119, CAMK2A, ATP1A4, CACNA1D, ATP1A2, ADCY2, CACNA1C, ADCY8, ADCY5, RIMS2,
CREB3L1, KCNN1, FFAR1, KCNN4, CAMK2G, PRKCG, KCNJ11, PRKCB, ABCC8, ATP1B2, GCK, ADCYAP1, PLCB4, CREB1, ADCY9,
KCNMA1, GNAS, PLCB1, PLCB2, VAMP2, CREB5, RAPGEF4

Adiccién a morfina

91

0.00040238

0.0050452

GABRB1, PDE1C, CACNA1B, GNAI3, CACNA1A, ARRB1, ADCY2, ADCY8, GNAI2, ADCY5, PDE11A, GNGS5, GRK5, GNG4, GRK4, GNG7,
PDE4B, GNG8, PDE8B, GABRQ, PRKCG, GABBR2, GABRA1, GABBR1, PRKCB, PDE4D, GABRA4, PDE2A, PDE4C, GABRA3, GNG12,
GABRG3, GABRG1, PDE10A, ADCY9, GNB4, PDE3A, GNAS, PDE7B

Céncer gastrico

149

0.00042266

0.0051032

RB1, GSK3B, CDKN1A, FZD10, FGF1, SHH, FGF8, FGF9, CDH1, MYC, AKT2, AKT3, AKT1, POLK, MAP2K1, MAP2K2, WNT5B, WNT5A,
WNT9A, AXIN2, PIK3CA, RARB, RAF1, MET, CDH17, SHC4, SHC1, LEF1, LRP5, EGFR, LRP6, WNT6, NRAS, WNT11, MUC2, TERT,
ERBB2, FGF20, E2F1, CTNNA1, E2F2, CTNNA3, CTNNA2, WNT1, WNT2, FZD1, SMAD2, TCF7L2, TGFB2, TCF7L1, SMAD3, JUP,

WNT3A, FZD7, FZD6, WNT7A, BCL2, FGFR2

Sefializacion adrenérgica en
cardiomiocitos

144

0.0005421

0.0063115

RYR2, ATP2A2, CALML3, ATP2A1, PIK3CG, PPP1CC, PPP2R1A, PPP2R5E, AKT2, CREB3L1, AKT3, AKT1, TPM2, CACNA2D3, PPP2R5C,
ATP1B2, MYL4, CACNB2, CACNB3, PLCB4, CREB1, ADCYS, MYL2, KCNQ1, PLCB1, PLCB2, RAPGEF4, CREB5, CAMK2B, CAMK2D, ATF6B,
CAMK2A, GNAI3, ATP1A4, CREM, CACNA1D, ADRB1, ATP1A2, ADCY2, CACNA1C, ADCY8, GNAI2, ADCY5, CACNG1, CAMK2G, CACNG4,

ATP2B3, ATP2B2, PPP2R3A, MAPK14, MAPK12, SLC8A3, PPP2R2C, PPP1R1A, PPP2R2B, BCL2, GNAS, CALM2

Secrecién y sintesis de cortisol

64

0.000735

0.0080893

SCARB1, ATF6B, ITPR1, ITPR2, CACNA1D, ADCY2, CACNAIC, ADCY8, CACNA1H, CACNA1G, ADCY5, CACNA1l, CYP11A1, CREB3L1,
PDESB, LDLR, HSD3B1, PBX1, MRAP, NCEH1, PLCB4, CREB1, ADCY9, GNAS, ORAI1, PLCB1, KCNK2, PLCB2, CREBS

Via de sefializacién de relaxina

130

0.00074441

0.0080893

ARRB1, RXFP1, RXFP2, AKT2, CREB3L1, AKT3, AKT1, NOS1, MAP2K1, MAP2K2, MMPS, PLCB4, CREB1, ADCY9, COL4A2, PIK3CA,

COL4A1, COL4A3, RAF1, PLCB1, PLCB2, CREBS5, SHC4, ATF6B, SHC1, GNAI3, ADCY2, ADCY8, PRKCZ, EGFR, GNAI2, ADCY5, MAPKS,

NRAS, GNG5, GNG4, GNG7, GNGS8, MAP2K7, SMAD2, JUN, NOS3, MAPK14, GNG12, MAPK12, NFKB1, NFKBIA, MAPK10, GNB4,
GNAS

Accion, sintesis, secrecion de hormonas
paratiroideas

106

0.00084862

0.0089242

CDKN1A, ATF6B, LRP5, GNAI3, ITPR1, ITPR2, ARRB1, ADCY2, PLD1, ADCY8, EGFR, LRP6, GNAI2, ADCY5, AKAP13, MMP25, CREB3L1,
GNA12, PDE4B, SOST, PRKCG, SLC34A3, ARHGEF11, MEF2A, MAP2K1, MEF2C, PRKCB, PDE4D, PDE4C, MAFB, PLCB4, CREB1, ADCYS,
CYP24A1, MMP16, MMP15, MMP17, BCL2, GNAS, PLCB1, RAF1, PLCB2, CREB5

Metabolismo de 4cidos grasos

48

0.00099533

0.01014

TECR, HSD17B4, HACD2, ACACA, ACAT1, FADS2, SCP2, CPT2, ACADL, ACADM, ACADS, CBR4, CPT1A, MECR, ELOVL4, ELOVL5, OXSM,
SCD5, ACSL6, ELOVL7, CPT1C, ACADSB, HADHB, HADHA, EHHADH, ACSBG1, PPT2

Via de sefializacién de MAPK

295

0.0011666

0.011525

FGF1, IGF1R, RPS6KA4, FGF8, FGF9, MYC, RPS6KA2, AKT2, AKT3, AKT1, MAP3K5, PRKCG, DAXX, MEF2C, MAP2K1, MAP2K2, PRKCB,
CACNA2D3, MAPK8IP3, MAPK8IP1, CDC25B, CACNB2, CACNB3, RAF1, MAX, CACNA1B, PDGFB, CACNA1A, TGFA, CACNA1D,
CACNAIC, STK4, NLK, CACNAIE, CACNA1H, STK3, CACNA1G, CACNA1I, PPP3R1, RRAS, PDGFC, FGF20, MAP2K7, MAP2KS5, TGFB2,
JUN, INSR, NFATC1, GNG12, NFKB1, NFKB2, FGFR4, FGFR2, PTPRR, FLT1, FLT3, HSPB1, ARRB1, ECSIT, PPP3CB, DUSP10, IKBKG,
PLA2G4F, PLA2G4D, DUSP1, PLA2G4C, RRAS2, IRAK4, PPM1A, TRAF6, RASA1, RASA2, MET, SRF, EGFR, MAPK9, NRAS, ERBB3,
MKNK1, ERBB2, NTF3, GNA12, CACNG1, MAP4K3, CACNG4, MAP4K4, MAP3K2, NTRK2, ANGPT2, MAP3K1, ANGPT1, HSPA1L,
MAPK14, MAPK12, MAPK10, KITLG, TAOK3, TAOK1, PTPN7, PTPN5, HSPA1A
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Ciclo de vesiculas sinapticas

63

0.0013045

0.012475

STXBP1, CACNA1B, SLC1A2, CLTB, CACNA1A, AP2A1, TCIRG1, SLC6A1, SLC1A6, CPLX2, AP2A2, SLC1A7, CPLX1, SLC6A3, RIMSI, CLTCL1,
AP251, ATP6VOA2, ATP6V1H, SLC17A8, STX3, STX2, ATP6V1G3, ATP6V1C1, ATP6VOA1L, SLC18A3, NSF, ATP6V1G1, SYT1, SLC6A11,
DNM1, DNM2, ATP6V0D2, VAMP2

Carcinoma hepatocelular

168

0.0013701

0.012475

RB1, GSK3B, CDKN1A, KEAP1, FZD10, IGF1R, MYC, AKT2, AKT3, DPF3, AKT1, POLK, ARID2, PRKCG, MAP2K1, MAP2K2, WNT5B,
GSTO2, PRKCB, GSTO1, WNT5A, WNT9A, AXIN2, ARID1B, PIK3CA, RAF1, MET, SHC4, SMARCD3, SHC1, LEF1, MGST1, LRP5, MGST2,
TGFA, EGFR, LRP6, WNT6, NRAS, WNT11, TERT, E2F1, E2F2, WNT1, WNT2, FZD1, SMARCE1, SMAD2, GSTM3, TCF7L2, NQO1,
TGFB2, TCF7L1, GSTM1, SMAD3, WNT3A, TXNRD1, FZD7, FZD6, WNT7A, CDK6, GSTA4

Cardiomiopatia arritmogénica del
ventriculo derecho

72

0.0013964

0.012475

RB1, GSK3B, CDKN1A, KEAP1, FZD10, IGFIR, MYC, AKT2, AKT3, DPF3, AKT1, POLK, ARID2, PRKCG, MAP2K1, MAP2K2, WNT5B,
GSTO2, PRKCB, GSTO1, WNT5A, WNT9A, AXIN2, ARID1B, PIK3CA, RAF1, MET, SHC4, SMARCD3, SHC1, LEF1, MGST1, LRPS, MGST2,
TGFA, EGFR, LRP6, WNT6, NRAS, WNT11, TERT, E2F1, E2F2, WNT1, WNT2, FZD1, SMARCE1, SMAD2, GSTM3, TCF7L2, NQO1,
TGFB2, TCF7L1, GSTM1, SMAD3, WNT3A, TXNRD1, FZD7, FZD6, WNT7A, CDK6, GSTA4

Via de sefializacion de GnRH

93

0.0014159

0.012475

CAMK2B, CAMK2D, CAMK2A, ITPR1, ITPR2, CACNAID, CALML3, ADCY2, CACNAIC, PLD1, ADCY8, EGFR, ADCYS, MAPK9, NRAS,
GNRHR, PTK2B, MAP2K7, CAMK2G, MAP3K2, JUN, PLA2GA4F, MAP2K1, MAP2K2, MAP3K1, PLA2G4D, PRKCB, PLA2G4C, MAPK14,
MAPK12, MAPK10, PLCB4, ADCY9, GNAS, PLCB1, RAF1, PLCB2, CALM2

Infeccién de virus de papiloma humano

339

0.001793

0.015382

RB1, MAML2, MAML1, UBE3A, FZD10, CCND3, CCND2, PPP2R1A, CREB3L1, AKT2, AKT3, AKT1, MAGI1, IFNAR2, ATP6V1G1, MAP2K1,
MAP2K2, WNT5B, WNT5A, TSC2, SCRIB, HLA-A, HLA-F, HLA-G, HLA-E, COL4A2, COL4A1, PARD3, COL4A3, MAML3, RAF1, ATP6V0D2,
NOTCH3, NOTCH1, NOTCH4, PSEN1, PRKCZ, WNT6, TERT, ATP6VOA2, ATP6V1H, WNT1, WNT2, ATP6V1C1, ATP6VOAL, FZD1,
WNT3A, FZD7, FZD6, EIF2AK2, PTK2, NFKB1, DLG1, DLG2, CDK6, DLG3, RHEB, ITGA10, ITGA11, MDM2, GNAS, ATM, GSK3B, CDKN1A,
LAMC3, ITGB4, TCIRG1, LFNG, PPP2R5E, ITGBS8, IKBKG, ATP6AP1, VWF, ITGA3, WNT9A, AXIN2, PPP2R5C, RBL1, CREB1, PKM, IRF3,
PIK3CA, TRAF3, ITGAS8, COL6A3, COL6AG6, TLR3, ITGAY, CREBS, TNXB, LAMA2, LAMA1, HDACI, THBS1, THBS4, EGFR, NRAS, WNT11,
E2F1, ATP6V1G3, BCAP31, TCF7L2, TCF7L1, MX2, LAMB4, MX1, WNT7A, PPP2R3A, PPP2R2C, PPP2R2B

Infeccidn por virus de herpes asociado a
sarcoma de Kaposi

0.00185

0.015464

RB1, GSK3B, CDKN1A, CALML3, CXCL1, CXCL2, PIK3CG, PREX1, PPP3CB, MAPILC3A, MYC, AKT2, AKT3, AKT1, IKBKG, CCR5, CCR3,
IFNAR2, MAP2K1, MAP2K2, SYK, HLA-A, HLA-F, HLA-G, HLA-E, HCK, CREB1, PIK3CA, IRF3, TRAF3, IRF7, RAF1, TLR3, LEF1, PDGFB,
ITPR1, ITPR2, MAPK9, NRAS, PPP3R1, UBB, GNG5, GNG4, GNG7, E2F1, GNGS, E2F2, MAP2K7, MICB, LYN, TCF7L2, JUN, TCF7L1,

ANGPT2, STAT3, MAP1LC3B2, NFATC2, EIF2AK2, NFATC1, MAPK14, GNG12, MAPK12, NFKB1, NFATC4, NFKBIA, MAPK10, CLEC2B,

CDK6, GNB4, CALM2

Inositol phosphate metabolism

74

0.0023676

0.019296

IPPK, MTMR3, INPP1, INPPL1, MTMRS, PIK3C2G, MTMR6, PIK3CG, PIK3C2B, MTM1, INPP5A, PIP5KL1, INPP5E, INPP5J, PIP4K2A,
PLCE1, PIP4K2B, PIP5K1C, ITPK1, FIG4, INPP4A, INPP4B, PIKFYVE, PLCB4, PIK3CA, PI4KB, PLCH2, PLCD3, PLCB1, PLCB2, PI4K2A

Glioma

71

0.0049944

0.033485

SHC4, RB1, CAMK2B, CDKN1A, CAMK2D, SHC1, CAMK2A, PDGFB, TGFA, CALML3, EGFR, IGF1R, NRAS, AKT2, AKT3, E2F1, E2F2, AKT1,
POLK, CAMK2G, PRKCG, MAP2K1, CAMK1D, MAP2K2, PRKCB, CDK6, PIK3CA, MDM2, CAMK1, RAF1, CALM2

Ubiquitin mediated proteolysis

137

0.0049192

0.033485

UBE2D2, UBE2D3, CBLC, KEAP1, UBE3A, CBLB, CDC20, HERC3, CDC23, UBE2Q1, UBE2Q2, CDC27, BTRC, ANAPC7, FBXW11, FBXW?7,
UBE2E2, UBE4B, CDC34, TRAF6, ANAPC4, BIRC6, CUL7, MGRN1, CUL2, CUL1, NEDDA4L, XIAP, KLHL13, RCHY1, RHOBTB1, RHOBTB2,
FZR1, UBB, UBRS, UBE2F, UBE2H, UBE2l, MAP3K1, SMURF1, HUWE1, WWP1, WWP2, CUL4A, ITCH, CDC16, UBE2N, MDM2, STUB1,
TRIM37, SAE1
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Tabla Anexa 4. Genes diferencialmente expresados entre pacientes con obesidad y diabetes
tipo 2 y pacientes con obesidad y sin diabetes tipo 2.

. Media de Media de
. Simbolo del . " N " Estado de
Transcrito logFC Valor de p Descripcién Cromosoma | Tipo de locus RefSeq expression | expression .
gen expresion en OD
en OND en 0D
TC1000008643.hg.1 1.657589 0.002926 SCD stearoyl-CoA desaturase (delta-9-desaturase) 10 Multiple_Complex| NM_001013436 12.36741 14.02500 | sobreexpresado
TC1100012303.hg.1 1.278332 0.012844 | PPP2R1B protein phosphatase 2, regulatory subunit A, beta 11 Coding NM_001004724 10.51291 11.79125 | sobreexpresado
TC1100008236.hg.1 1.247031 0.010669 CCND1 cyclin D1 11 Multiple_Complex NM_178130 6.97113 8.21816 | sobreexpresado
TC0800008124.hg.1 1.169881 0.033859 CA3 carbonic anhydrase IlI 8 Coding NM_014440 5.61116 6.78104 | sobreexpresado
TC0100015858.hg.1 -1.075605 | 0.014380 S100A8 $100 calcium binding protein A8 1 NonCoding hsa_circ_0092307 8.60264 7.52703 subexpresado
TC1100010962.hg.1 1.075098 0.000721 MPEG1 macrophage expressed 1 11 Multiple_Complex NM_017570 10.23836 11.31346 | sobreexpresado
T-cell immunoglobulin and mucin domain containing .
TC0500012587.hg.1 -0.979197 | 0.008730 TIMD4 a 5 Coding NM_014077 4.71452 3.73532 subexpresado
TC2000008985.hg.1 -0.978676 | 0.001351 RBM39 RNA binding motif protein 39 20 Coding NM_001256869 8.79766 7.81898 subexpresado
TC2000006437.hg.1 0.968092 | 0.018330 | DEFB132 defensin, beta 132 20 Multiple_Complex NM_006082 7.42704 8.39514 | sobreexpresado
TC0400012621.hg.1 0.962909 0.006822 ACSL1 acyl-CoA synthetase long-chain family member 1 4 Multiple_Complex| NM_001202858 11.34759 12.31050 | sobreexpresado
TC1100008477.hg.1 0.950532 0.007362 DGAT2 diacylglycerol O-acyltransferase 2 11 Multiple_Complex| NM_001256798 12.88371 13.83425 | sobreexpresado
TC1100011888.hg.1 0.938927 | 0.000453 CTSC cathepsin C 11 Coding NM_001001957 12.41441 13.35334 | sobreexpresado
TC0100018265.hg.1 0.924083 0.044298 GSTM5 glutathione S-transferase mu 5 1 Multiple_Complex| NM_001166692 9.24733 10.17141 | sobreexpresado
TC0100016150.hg.1 -0.921894 | 0.032199 ITLN2 intelectin 2 1 Coding ENST00000627464 8.99866 8.07677 subexpresado
TC0600007268.hg.1 -0.894025 | 0.003962 | HIST1H4C histone cluster 1, Hdc 6 Coding NM_152898 13.61116 12.71714 subexpresado
TCOX00007918.hg.1 -0.879723 | 0.013453 TNMD tenomodulin X Multiple_Complex| NM_001173977 10.64751 9.76779 subexpresado
TC0200014694.hg.1 0.870090 0.001222 ACVRIC activin A receptor type IC 2 Multiple_Complex NM_001803 10.86467 11.73476 | sobreexpresado
TC1700009939.hg.1 0.866708 | 0.009512 PEMT phosphatidylethanolamine N-methyltransferase 17 Multiple_Complex| NM_001242792 6.60390 7.47061 | sobreexpresado
TC0400007282.hg.1 0.861282 | 0.012549 KLB klotho beta 4 Multiple_Complex| NM_001134709 6.27714 7.13842 | sobreexpresado
TC1400007603.hg.1 -0.860066 | 0.005063 RGS6 regulator of G-protein signaling 6 14 NonCoding ENST00000627952 6.21563 5.35556 subexpresado
TC1200012678.hg.1 -0.843252 | 0.001291 PTPRQ protein tyrosine phosphatase, receptor type, Q 12 Multiple_Complex| NM_001256870 8.16023 7.31698 subexpresado
TC0100018310.hg.1 0.842568 0.009930 FCGR2B Fc fragment of IgG, low affinity Ilb, receptor (CD32) 1 Multiple_Complex| NM_001101339 9.98064 10.82321 | sobreexpresado
TC1500007346.hg.1 -0.837551 | 0.004133 CGNL1 cingulin-like 1 15 Multiple_Complex NM_001268 6.16613 5.32858 subexpresado
TC1600011557.hg.1 0.830026 0.000279 TERF2 telomeric repeat binding factor 2 16 Multiple_Complex NM_178460 6.43629 7.26631 sobreexpresado
TC0700009145.hg.1 0.828039 0.006423 MEST mesoderm specific transcript 7 Multiple_Complex| NM_001007469 11.17330 12.00134 | sobreexpresado
TC0300008847.hg.1 0.825681 0.010923 ACKR4 atypical chemokine receptor 4 3 Multiple_Complex NM_020872 5.55716 6.38284 | sobreexpresado
TC0100008182.hg.1 | -0.824054 | 0011561 | cypaxy | Yiechrome PAsO family i‘ subfamily X, polypeptide 1 |Multiple_Complex| NM_o05088 6.82116 | 599711 | subexpresado
TC1200007596.hg.1 0.797238 0.004229 GPD1 glycerol-3-phosphate dehydrogenase 1 12 Multiple_Complex| NM_001134477 10.30313 11.10037 | sobreexpresado
TC1600010394.hg.1 0.780691 0.035080 CES1 carboxylesterase 1 16 Multiple_Complex| NM_001258031 10.55118 11.33187 | sobreexpresado
ADAM Il idase with thr in type 1 .
TC0500006613.hg.1 0.774926 0.031071 | ADAMTS16 motif 16 5 Multiple_Complex NM_003753 5.12409 5.89902 sobreexpresado
ectonucleotide pyrophosphatase/phosphodi ase .
TC0600011943.hg.1 -0.769941 | 0.035110 ENPP5 S (putative) 6 Multiple_Complex| NM_001282879 7.68732 6.91738 subexpresado
solute carrier family 25 (mitochondrial carrier), .
TC1000010849.hg.1 0.765434 0.006540 | SLC25A16 member 16 10 Multiple_Complex| NM_001190702 7.98394 8.74937 sobreexpresado
TC0800012206.hg.1 0.765074 0.001113 DGAT1 diacylglycerol O-acyltransferase 1 8 Multiple_Complex NM_022055 9.63380 10.39887 | sobreexpresado
TC0600009353.hg.1 -0.760956 | 0.005260 | TPD52L1 tumor protein D52-like 1 6 Multiple_Complex NM_152597 8.37986 7.61890 subexpresado
TC1600008209.hg.1 -0.760775 | 0.003548 CDH1 cadherin 1, type 1 16 NonCoding hsa_circ_0002327 3.77690 3.01613 subexpresado
TC0200016193.hg.1 0.756630 | 0.001870 COL6A3 collagen, type VI, alpha 3 2 Coding NM_005195 7.92828 8.68491 | sobreexpresado
TC0200015087.hg.1 0.755245 | 0.022638 SESTD1 SEC14 and spectrin domains 1 2 Multiple_Complex NM_003607 6.71868 7.47393 | sobreexpresado
TC1300008091hg1 | -0.751201 | 0.000582 | ATp1za | |onscritoentifiedby /;;ez\;'oew' Entrez Gene [D(s) 13 |Multiple_Complex| NM_001242838 | 4.06056 | 3.30936 | subexpresado
TC0400007933.hg.1 -0.747032 | 0.031856 ANXA3 annexin A3 4 Multiple_Complex BC070280 8.54333 7.79630 subexpresado
TC1200012105.hg.1 0.746146 0.007374 WSB2 WD repeat and SOCS box containing 2 12 Multiple_Complex| NM_001190799 7.75915 8.50529 | sobreexpresado
TC0200007775.hg.1 0.744944 0.015980 MDH1 malate dehydrogenase 1 2 Multiple_Complex| NM_001144994 7.36067 8.10561 sobreexpresado
TC1600008712.hg.1 0.744081 0.013317 IRF8 interferon regulatory factor 8 16 Multiple_Complex NM_021228 6.70271 7.44679 | sobreexpresado
TC0500011333.hg.1 0.737218 0.005999 | TMEM167A transmembrane protein 167A 5 Unassigned FAM153A.vbAug10| 8.99393 9.73115 sobreexpresado
TC0700007822.hg.1 0.734148 | 0.010392 | VKORCIL1 |vitamin K epoxide reductase complex subunit 1 like 1 7 Multiple_Complex NM_001514 10.81725 11.55140 | sobreexpresado
protein phosphatase 1, regulatory (inhibitor) subunit .
TC1700007752.hg.1 0.729786 0.033708 PPP1R1B 18 17 Multiple_Complex| NM_001024938 6.78959 7.51937 sobreexpresado
TC0X00009981.hg.1 0.723447 0.001780 IL2RG interleukin 2 receptor, gamma X Multiple_Complex| NM_001242314 7.82707 8.55051 sobreexpresado
TC1000012428.hg.1 0.723351 0.018979 AKR1C3 aldo-keto reductase family 1, member C3 10 Multiple_Complex NM_024068 11.79005 12.51341 | sobreexpresado
6-phosphofructo-2-ki fructose-2,6-
TCOX00009793.hg.1 0721820 | 0.006738 | PFKFB1 phosphofructo-2-kinase/fructose-2, X Coding ENSTO0000628134 |  7.44014 | 8.16196 | sobreexpresado
biphosphatase 1
TC1100013022.hg.1 0.721459 0.009159 FADS2 fatty acid desaturase 2 11 Multiple_Complex NM_030901 8.25597 8.97743 sobreexpresado
TC0400012902.hg.1 -0.721244 | 0.036416 FGFBP2 fibroblast growth factor binding protein 2 4 Coding NM_004093 7.08883 6.36759 subexpresado
hospholi A2, VI (platelet-activati
TC0600011953.hg.1 0715815 | 0011023 | pLazgy | Phospholipase A2 group VIl (platelet-activating 6 Multiple_Complex| NM_001142623 | 4.85171 | 5.56753 | sobreexpresado
factor acetylhydrolase, plasma)
TC2200006935.hg.1 0.715055 0.004152 ADRBK2 adrenergic, beta, receptor kinase 2 22 Multiple_Complex| NM_001190977 7.97507 8.69013 sobreexpresado
TCUn_GL000218v10000643
- 3he 1v -0.714056 | 0.000898 |LOC389834 ankyrin repeat domain 57 pseudogene n_GL000218Y Multiple_Complex| NM_001291488 4.74833 4.03427 subexpresado
TC1400009481.hg.1 -0.712247 | 0.007004 PLEK2 pleckstrin 2 14 Multiple_Complex| NM_001136108 6.06773 5.35548 subexpresado
TC0600011635.hg.1 -0.712184 | 0.007832 FKBP5 FK506 binding protein 5 6 Coding NM_004962 12.28785 11.57566 subexpresado
TSUnmapped00000571.hg. gremlin 1, DAN family BMP antagonist .
0.711051 | 0.029567 GREM1 Codi NM_194250 7.18670 7.89776 br d
1 [Source:HGNC Symbol;Acc:HGNC:2001] e - Sopreexpresaco
protein tyrosine phosphatase, receptor-type, Z "
TC0700008938.hg.1 -0.708565 | 0.029230 PTPRZ1 polypeptide 1 7 Coding NM_001003938 3.77413 3.06557 subexpresado
TC0900007604.hg.1 0.706690 0.000373 OSTF1 osteoclast stimulating factor 1 9 Multiple_Complex NM_004798 9.24877 9.95546 | sobreexpresado
TC1100006995.hg.1 0.704784 | 0.012447 SAAL serum amyloid A1 11 Coding ENST00000628198 | 14.60880 15.31358 | sobreexpresado
TC0600014257.hg.1 0.704642 0.008677 HLA-C major histocompatibility complex, class I, C 6 Multiple_Complex NM_005294 10.37443 11.07908 | sobreexpresado
TC0100013061.hg.1 -0.701462 | 0.004354 MSTIL macrophage stimulating 1-like 1 Multiple_Complex NM_014448 4.87920 4.17773 subexpresado
TC1000010993.hg.1 0.697821 0.001752 Micu1 mitochondrial calcium uptake 1 10 Multiple_Complex| NM_001010909 6.30420 7.00203 sobreexpresado
TC0100012097.hg.1 0.694180 0.003956 LGALS8 lectin, galactoside-binding, soluble, 8 1 Multiple_Complex| NM_001142930 9.00853 9.70271 sobreexpresado
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TC1500006788.hg.1 0.684296 | 0.023059 GREM1 gremlin 1, DAN family BMP antagonist 15 Multiple_Complex| NM_001287580 7.07208 7.75637 | sobreexpresado
TC0400012245.hg.1 0.683862 | 0.020232 | FAM198B family with sequence similarity 198, member B 4 Unassigned 1P1.gAug10-unsplicd  11.10243 11.78629 | sobreexpresado
Fc fragment of IgE, high affinity |, receptor for; alpha .
TC0100010252.hg.1 0.683577 0.005046 FCERIA polypeptide 1 Multiple_Complex NM_000478 5.22318 5.90676 sobreexpresado
TC0600009270.hg.1 -0.680636 | 0.002239 PLN phospholamban 6 Coding NM_001463 5.51644 4.83581 subexpresado
TC1600010732.hg.1 0.675504 | 0.030734 NQO1 NAD(P)H dehydrogenase, quinone 1 16 Multiple_Complex NM_031459 11.22036 11.89586 | sobreexpresado
TC0300009122.hg.1 0.674291 | 0.004123 CPA3 carboxypeptidase A3 (mast cell) 3 Multiple_Complex NM_153603 9.26537 9.93966 | sobreexpresado
TC0100011245.hg.1 0.669014 | 0.000468 | ADORA1 adenosine Al receptor 1 Coding NM_001304369 4.38892 5.05793 sobreexpresado
TC1800008828.hg.1 | -0.668443 | 0.007765 | CCBE1 JIECT"EZ:;i:L;;:fH?fELS&:E;:;'L?\;‘;E::;% 18 |Multiple_Complex| NM_001058 318054 | 251210 | subexpresado
TC0300009474.hg.1 0.668180 | 0.032869 CLDN11 claudin 11 3 Multiple_Complex| NM_001102608 7.15720 7.82538 sobreexpresado
TC0200016006.hg.1 0657314 | 0010191 | HTR28 S-hydroxytryptamine (serotonin) receptor 28, G 2 Coding ENST00000250838 | 5.94504 | 6.60326 | sobreexpresado
protein-coupled
TC0400007276.hg.1 0.657020 | 0.006489 KLHL5 kelch-like family member 5 4 Multiple_Complex NM_003676 8.15730 8.81432 | sobreexpresado
TC1100011812.hg.1 -0.654922 | 0.004850 DLG2 discs, large homolog 2 (Drosophila) 11 Coding NM_001001827 5.00477 4.34985 subexpresado
TC0100016260.hg.1 0.653367 | 0.017286 | ALDH9A1 aldehyde dehydrogenase 9 family, member A1 1 Multiple_Complex NM_182557 7.87969 8.53306 | sobreexpresado
TC0300013823.hg.1 0.652463 | 0.024218 CLEC3B C-type lectin domain family 3, member B 3 Multiple_Complex NM_000896 7.79091 8.44337 | sobreexpresado
TC1100007897.hg.1 0.650306 | 0.029856 | LGALS12 lectin, galactoside-binding, soluble, 12 11 Multiple_Complex | NM_001099287 8.03843 8.68873 sobreexpresado
TC0900011992.hg.1 0.649265 | 0.002937 AGPAT2 1-acylglycerol-3-phosphate O-acyltransferase 2 9 Multiple_Complex NR_027701 9.88700 10.53627 | sobreexpresado
TC1000012427.hg.1 0.648001 | 0.031154 AKR1C1 aldo-keto reductase family 1, member C1 10 Multiple_Complex| NM_001031716 12.43036 13.07836 | sobreexpresado
TC1200011393.hg.1 0645278 | 0.014557 | PPFIA2 protein tyrosine phosphatase, receptor type, f 12 Multiple_Complex| ~ NM_182832 7.21963 | 6.57435 | subexpresado
polypeptide (PTPRF), interacting protein (liprin)
TC0300008130.hg.1 -0.643616 | 0.047913 COL8A1 collagen, type VII, alpha 1 3 Multiple_Complex| NM_001009566 9.76950 9.12588 subexpresado
TCOX00011012.hg.1 -0.638891 | 0.004850 SLITRK4 SLIT and NTRK-like family, member 4 X Multiple_Complex NM_006739 4.97053 4.33164 subexpresado
TCOX00006483.hg.1 0.636496 | 0.002257 GYG2 glycogenin 2 X Multiple_Complex NM_153371 13.78316 14.41966 | sobreexpresado
TC0300013896.hg.1 0.635012 | 0.020233 MFSD1 major facilitator superfamily domain containing 1 3 Multiple_Complex| NM_001291963 9.86606 10.50108 | sobreexpresado
TC0200016455.hg.1 -0.634918 | 0.024436 C2orf74 Cromosoma 2 open reading frame 74 2 Multiple_Complex| NM_001271933 9.14487 8.50995 subexpresado
TC1300008644.hg.1 0.634621 | 0.017806 POSTN periostin, osteoblast specific factor 13 Coding ENST00000632952 9.34633 9.98095 sobreexpresado
TC0700012728.hg.1 -0.634261 | 0.041340 PTN pleiotrophin 7 Multiple_Complex NM_014485 8.68761 8.05335 subexpresado
TC1700007360.hg.1 -0.633104 | 0.010525 | TMEM97 transmembrane protein 97 17 Multiple_Complex NM_000387 6.53659 5.90348 subexpresado
TC2000007005.hg.1 0.631669 | 0.000530 CST7 cystatin F (leukocystatin) 20 Multiple_Complex| NM_001173513 6.94208 7.57375 sobreexpresado
TC1900008533.hg.1 0.630719 0.002445 CD37 CD37 molecule 19 Multiple_Complex| NM_001099274 7.67985 8.31056 sobreexpresado
TC0100017223.hg.1 0.627984 | 0.048635 LPGAT1 lysophosphatidylglycerol acyltransferase 1 1 NonCoding boyboy.aAug10 6.23714 6.86513 sobreexpresado
TC1100009024.hg.1 -0.626110 | 0.005263 LAYN layilin 11 Coding FTHUMT0000040029  5.34021 4.71410 subexpresado
TC1300009714.hg.1 -0.625232 | 0.019114 ARGLU1 arginine and glutamate rich 1 13 Multiple_Complex NR_028062 8.79287 8.16764 subexpresado
TC0800010524.hg.1 0.622757 | 0.014174 IMPAD1 inositol monophosphatase domain containing 1 8 Multiple_Complex| NM_001001851 9.35071 9.97347 | sobreexpresado
TC1200011327.hg.1 -0.622268 | 0.037655 CSRP2 cysteine and glycine-rich protein 2 12 Multiple_Complex | NM_001004426 8.25668 7.63441 subexpresado
TC0500013301.hg.1 0617117 | 0006665 | Dpasz  |P3™ 'mge""espor‘(z\r':szzzfl’;?‘)pr"te'n' homolog 2 5 Multiple_Complex| NM_001128165 | 11.74129 | 12.35840 | sobreexpresado
TC0100013278.hg.1 -0.616932 | 0.006187 TCEA3 transcription elongation factor A (Sl1), 3 1 Multiple_Complex NM_005744 8.32764 7.71071 subexpresado
TC1800007059.hg.1 -0.616342 | 0.000690 DTNA dystrobrevin, alpha 18 Multiple_Complex | NM_001017390 6.37214 5.75580 subexpresado
TC0100007458.hg.1 0.616282 | 0.009139 DHDDS dehydrodolichyl diphosphate synthase subunit 1 Multiple_Complex NM_021804 10.81114 11.42742 | sobreexpresado
TC1200010838.hg.1 0.615839 | 0.002491 | ZNF385A zinc finger protein 385A 12 Multiple_Complex| NM_001135219 7.22538 7.84122 sobreexpresado
TC0800008197.hg.1 -0.615792 | 0.000220 | OTUD6B OTU domain containing 6B 8 Multiple_Complex NM_000600 5.82390 5.20811 subexpresado
TC1300008668.hg.1 0.614273 | 0.000457 LHFP lipoma HMGIC fusion partner 13 Multiple_Complex| NM_001145201 13.35794 13.97221 | sobreexpresado
TC0400009632.hg.1 -0.613559 | 0.004376 FRG1 FSHD region gene 1 4 NonCoding hsa_circ_0092370 9.20153 8.58797 subexpresado
TC0300012323.hg.1 0.608539 | 0.005655 MGLL monoglyceride lipase 3 Multiple_Complex NM_001901 9.91308 10.52162 | sobreexpresado
TCOX00011382.hg.1 0.605602 | 0.001446 ACSL4 acyl-CoA synthetase long-chain family member 4 X Multiple_Complex | NM_001220482 6.06912 6.67472 sobreexpresado
TC0600009228.hg.1 0.604775 | 0.013786 NT5DC1 5-nucleotidase domain containing 1 6 Coding NM_014907 7.94956 8.55434 | sobreexpresado
TC1100013152.hg.1 0.603519 | 0.039083 SAA2 serum amyloid A2 11 NonCoding ENST00000492070 | 15.10262 15.70613 | sobreexpresado
TC0300008979.hg.1 -0.602875 | 0.021282 CLSTN2 calsyntenin 2 3 Multiple_Complex NM_016565 9.15642 8.55354 subexpresado
TC0300010999.hg.1 0.602498 | 0.022079 MAP4 microtubule associated protein 4 3 Multiple_Complex NM_001310 12.58485 13.18734 | sobreexpresado
TC1400008761.hg.1 0.602332 | 0.045404 CMA1 chymase 1, mast cell 14 Multiple_Complex| NM_001015509 5.77644 6.37877 | sobreexpresado
TC1200010413.hg.1 0.602277 | 0.036157 ABCD2 ATP binding cassette subfamily D member 2 12 Multiple_Complex| NM_001199159 7.70298 8.30526 | sobreexpresado
TC0500009422.hg.1 | -0.601558 | 0.011835 | NPMI nucleophosmin m“i?'ﬁatrri‘;:‘“ph"pmtei" B23, 5 Coding NM_001300974 | 11.47645 | 10.87489 | subexpresado
TC0100010230.hg.1 0.599902 | 0.001057 cb1c CD1c molecule 1 Multiple_Complex| NM_001039130 4.72942 5.32932 | sobreexpresado
NADH dehydrogenase (ubiquinone) flavoprotein 3, .
TC2100008529.hg.1 -0.599712 | 0.029476 NDUFV3 10kDa 21 Coding WRN.dAug10 11.89575 11.29604 subexpresado
TC0200010116.hg.1 -0.598558 | 0.003056 DFNB59 deafness, autosomal recessive 59 2 Multiple_Complex | NM_001007214 3.78175 3.18320 subexpresado
TC1600009608.hg.1 0.595575 0.007109 NOMO2 NODAL modulator 2 16 Multiple_Complex NM_004892 10.02853 10.62411 | sobreexpresado
TC2100007208.hg.1 0.594886 | 0.017906 MX1 MX dynamin-like GTPase 1 21 Multiple_Complex NM_015836 8.34939 8.94428 | sobreexpresado
TC0700011782.hg.1 -0.594365 | 0.010081 | FAM133B family with sequence similarity 133, member B 7 Multiple_Complex NM_002131 6.30240 5.70804 subexpresado
TCOX00006758.hg.1 -0.592171 | 0.005670 CNKSR2 connector enhancer of kinase suppressor of Ras 2 X Multiple_Complex | NM_001004352 7.25036 6.65819 subexpresado
TSUnmapped00000134-he- | c50cq0 | 0005457 | siciea solute carrier family 16 (monocarboxylate Multiple_Complex| ~ NM_030824 8.46282 | 7.87223 | subexpresado
1 transporter), member 1
TC1400007584.hg.1 -0.590115 | 0.025996 TTC9 tetratricopeptide repeat domain 9 14 Multiple_Complex NM_006503 5.30292 4.71280 subexpresado
TC0400009860.hg.1 -0.589050 | 0.001754 STX18 syntaxin 18 4 Multiple_Complex| NM_001009932 8.39136 7.80231 subexpresado
TC1700012279.hg.1 -0.587776 | 0.023196 | HOXB-AS3 HOXB cluster antisense RNA 3 17 Multiple_Complex NR_028330 8.11959 7.53181 subexpresado
TC0100008807.hg.1 -0.587450 | 0.002568 NEXN nexilin (F actin binding protein) 1 Multiple_Complex NM_000672 9.18804 8.60059 subexpresado
TC0600008981.hg.1 0.583769 | 0.001779 AIM1 absent in melanoma 1 6 Coding NM_001199328 5.62076 6.20453 sobreexpresado
TC1000012516.hg.1 0.582154 | 0.016240 AKR1C2 aldo-keto reductase family 1, member C2 10 Unassigned P1L2.cAugl0-unsplid 13.55113 14.13328 | sobreexpresado
TC0900011217.hg.1 0.581925 | 0.000779 PTBP3 polypyrimidine tract binding protein 3 9 Coding NM_001010978 9.37224 9.95417 | sobreexpresado
TC0700006619.hg.1 0581778 | 0044242 | sicaopq | SOMute carrier family 29 (equilibrative nucleoside 7 Coding ENST00000633992 | 7.20269 | 7.78447 | sobreexpresado
transporter), member 4
TC1000011522.hg.1 0.581759 | 0.017138 TM9ISF3 transmembrane 9 superfamily member 3 10 Multiple_Complex| NM_001077186 6.56705 7.14880 | sobreexpresado
TC0500007408.hg.1 0.581649 | 0.027490 GZMK granzyme K 5 Multiple_Complex| NM_001114123 4.37016 4.95181 sobreexpresado
TC0200012031.hg.1 -0.580117 | 0014079 | Hapma | Transcritoentified by A;;;’;ew’ Entrez Gene ID(s) 2 Multiple_Complex| NM_001145018 | 3.96357 | 3.38346 | subexpresado
TC0200007181.hg.1 0.578222 | 0.032472 YIPF4 Yipl domain family member 4 2 Unassigned rf196.hAug10-unspl|  7.05746 7.63568 | sobreexpresado
TC0200008335.hg.1 -0.577585 | 0.044682 THNSL2 threonine synthase-like 2 2 Coding NM_001145132 6.63008 6.05249 subexpresado
TC0900006937.hg.1 0.577013 | 0.006018 ACO1 aconitase 1, soluble 9 Multiple_Complex| NM_001099677 11.22443 11.80145 | sobreexpresado
TC0100011454.hg.1 -0.576897 | 0.018571 | HSD11B1 hydroxysteroid (11-beta) dehydrogenase 1 1 Multiple_Complex NM_001150 8.99008 8.41319 subexpresado
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uveal autoantigen with coiled-coil domains and

TC1500009921.hg.1 -0.576217 | 0.010653 UACA . 15 Multiple_Complex NM_173647 10.57161 9.99539 subexpresado
ankyrin repeats
TC0100010571.hg.1 0.575657 0.031136 PRRX1 paired related homeobox 1 1 Multiple_Complex| NM_001137559 9.42723 10.00289 | sobreexpresado
TC1700008104.hg.1 -0.575209 | 0.013614 NSF N-ethylmaleimide-sensitive factor 17 Multiple_Complex| NM_001145290 7.14500 6.56979 subexpresado
TC0100014585.hg.1 0.573726 0.004994 NEGR1 neuronal growth regulator 1 1 Coding ENST00000631068 10.25692 10.83064 | sobreexpresado
TC1700008102.hg.1 -0.571624 | 0.024142 | LRRC37A2 leucine rich repeat containing 37, member A2 17 Multiple_Complex NM_018964 7.59249 7.02087 subexpresado
TC2000009250.hg.1 0.571422 0.017201 PLTP phospholipid transfer protein 20 Multiple_Complex NM_019050 11.66822 12.23964 | sobreexpresado
TC0700009680.hg.1 0.570947 0.040835 |TMEM176A transmembrane protein 176A 7 Coding NM_001024598 9.92330 10.49425 | sobreexpresado
TC0200011344hg1 | -0.570208 | 0.002849 | NDUFAzo |  MemMCzak2013 ANTISENSE, coding, INTERNAL, 2 Multiple_Complex| NM_001178008 | 437793 | 3.80772 | subexpresado
intronic best transcript NM_004544
TC1900008432.hg.1 0.569438 | 0.003355 EHD2 EH domain containing 2 19 Multiple_Complex| NM_001243253 14.45907 15.02851 | sobreexpresado
TC0800007870.hg.1 -0.568058 | 0.002359 CSPP1 centrosome and spindle pole associated protein 1 8 Multiple_Complex NM_000586 5.32981 4.76176 subexpresado
TC1100007507.hg.1 0.566472 | 0.019197 PTPRJ protein tyrosine phosphatase, receptor type, J 11 Multiple_Complex NM_015456 4.93307 5.49955 | sobreexpresado
TC0600011466.hg.1 -0.565638 | 0.003532 ZBTB12 zinc finger and BTB domain containing 12 6 Coding NM_207398 3.82200 3.25636 subexpresado
TC1200007430.hg1 | -0.564969 | 0.001640 | scarzz | Memczak2013 ANTISENSE, CDS, coding, INTERNAL 12 Multiple_Complex|  NM_022894 438167 | 3.81670 | subexpresado
best transcript NM_004719
TAF12 RNA polymerase Il, TATA box binding protein .
TC0100013483.hg.1 -0.562757 | 0.000281 TAF12 . 1 Multiple_Complex| NM_001267041 7.09878 6.53602 subexpresado
(TBP)-associated factor, 20kDa
TC0900012140.hg.1 -0.561929 | 0.003618 PGM5 phosphoglucomutase 5 9 Multiple_Complex [ENSTO0000418612 4.23013 3.66820 subexpresado
TC1000012329.hg.1 -0.559840 | 0.000219 BNIP3 BCL2/adenovirus E1B 19kDa interacting protein 3 10 Multiple_Complex NM_024635 11.13350 10.57366 subexpresado
TC0300010903.hg.1 -0.559504 | 0.000177 | KIAA1143 KIAA1143 3 Multiple_Complex| NM_001006658 9.49421 8.93471 subexpresado
TC1800007829.hg.1 -0.558197 | 0.025379 | HSBPIL1 heat shock factor binding protein 1-like 1 18 Multiple_Complex NM_018711 8.94162 8.38343 subexpresado
TC0300012252.hg.1 0.558109 | 0.027049 SNX4 sorting nexin 4 3 Multiple_Complex NM_025099 6.15710 6.71520 | sobreexpresado
TC0900012189.hg.1 -0.556186 | 0.001704 | TMEM141 transmembrane protein 141 9 Multiple_Complex NR_132342 7.47988 6.92370 subexpresado
TC1100010757.hg.1 0.554448 | 0.015384 MTCH2 mitochondrial carrier 2 11 Coding NM_024410 10.62127 11.17572 | sobreexpresado
TC0700011318.hg.1 0.554024 | 0.032305 ERV3-1 endogenous retrovirus group 3, member 1 7 Multiple_Complex| NM_001243042 7.55615 8.11018 | sobreexpresado
TC0300007335.hg.1 -0.553975 | 0.016380 TMA7 translation machinery associated 7 homolog 3 Multiple_Complex| NM_001146077 9.50625 8.95227 subexpresado
TC0400006579.hg.1 0.553422 0.003213 ADD1 adducin 1 (alpha) 4 Multiple_Complex NM_017895 10.54039 11.09381 | sobreexpresado
TC1200010062.hg.1 -0.550779 | 0.046533 RERGL RERG/RAS-like 12 Multiple_Complex| NM_001135862 5.38952 4.83875 subexpresado
TC0300012189.hg.1 0.550685 0.004086 KPNA1 karyopherin alpha 1 3 Multiple_Complex NM_020994 6.27274 6.82343 sobreexpresado
TC0400009694.hg1 | -0.549470 | 0001890 | arps | ATPSynthase, He transporting, mitochondrial Fo 4 |Multiple_Complex| NM_001012339 | 10.45056 | 990108 | subexpresado
complex subunit E
TC1400007154.hg.1 0547882 | 0022138 | GNG2 guanine n”de"t'de;';d:f zp rotein (G protein), 14 Coding ENST00000547058 | 10.30530 | 10.85318 | sobreexpresado
TC1200007052.hg.1 0.547066 | 0.003508 GOLT1B golgi transport 1B 12 NonCoding ENST00000503553.3|  7.64210 8.18917 | sobreexpresado
TC1500010399.hg.1 0.547051 | 0.008780 PLIN1 perilipin 1 15 Multiple_Complex NM_017619 13.62566 14.17271 | sobreexpresado
TC0700008875.hg.1 -0.546663 | 0.031847 MET MET proto-oncogene, receptor tyrosine kinase Multiple_Complex| NM_001173393 8.16741 7.62075 subexpresado
TCOX00007965.hg.1 -0.546615 | 0.022136 TCEAL2 transcription elongation factor A (Sll)-like 2 X Coding NM_145256 5.64803 5.10142 subexpresado
TC1000011450.hg.1 0.546467 0.047483 RBP4 retinol binding protein 4, plasma 10 Coding NM_001293228 13.09420 13.64067 | sobreexpresado
TC14_GLO00194v1_random . . . N

700006432.h;1 -0.545523 | 0.000720 MAFIP MAFF interacting protein (pseudogene) 4_GLO00194y| Coding NM_005447 10.18644 9.64092 subexpresado
TC1900011668.hg.1 -0.545366 | 0.007283 ZNF763 zinc finger protein 763 19 Multiple_Complex NM_006470 5.98243 5.43707 subexpresado
TC0600012434.hg.1 0.544858 0.030750 ME1 malic enzyme 1, NADP(+)-dependent, cytosolic 6 Multiple_Complex| NM_001039547 9.64425 10.18911 | sobreexpresado
TC0600009505.hg.1 -0.544843 | 0.043922 TCF21 transcription factor 21 6 Multiple_Complex NM_032020 7.71329 7.16844 subexpresado
TC0500008479.hg.1 0.544511 | 0.017626 SNX2 sorting nexin 2 5 Multiple_Complex NM_022140 12.46762 13.01213 | sobreexpresado
TC0400012941.hg.1 -0.543794 | 0.008522 | THAP9-AS1 THAP9 antisense RNA 1 4 Multiple_Complex NM_000399 7.42043 6.87663 subexpresado
TC1900011122.hg1 | -0.541655 | 0.000453 | kcnay | POtssium channel, voltage gated shaker related 19 |Multiple_Complex| NM_021202 502825 | 448660 | subexpresado

subfamily A, member 7
TC0700006852.hg.1 0.541199 | 0.040058 ABCB5 ATP binding cassette subfamily B member 5 7 Multiple_Complex NM_000835 5.04562 5.58682 | sobreexpresado
TC1000012471.hg.1 -0.540845 | 0.016593 ADIRF adipogenesis regulatory factor 10 Multiple_Complex| NM_001198993 9.03122 8.49037 subexpresado
TC0900010950.hg.1 -0.540265 | 0.005086 XPA xeroderma pigmentosum, complementation group A 9 Coding NM_178429 6.83306 6.29280 subexpresado
TC0600013998.hg.1 0.540123 0.026042 THBS2 thrombospondin 2 6 Multiple_Complex NM_016072 7.11345 7.65358 sobreexpresado
TCOX00010895.hg.1 0.539669 0.002772 ZNF75D zinc finger protein 75D X Multiple_Complex NM_006500 4.37489 4.91456 sobreexpresado
TC1500008995.hg.1 -0.539237 | 0.006743 | GOLGA8B golgin A8 family, member B 15 Multiple_Complex NM_014899 8.48316 7.94393 subexpresado
TC1000012567.hg1 | -0.539037 | 0.005874 | AGaps | ATTCAPwith GTPase :Z::::’;"kw'" repeat and PH 10 |Multiple_Complex| NM_001144030 | 922127 | 8.68223 | subexpresado
TC1700009042.hg.1 -0.537405 | 0.000781 AFMID arylformamidase 17 Multiple_Complex NM_005630 5.66255 5.12515 subexpresado
TC0900008463.hg.1 0.536117 | 0.025581 HSDL2 hydroxysteroid dehydrogenase like 2 9 Multiple_Complex| NM_001161521 9.70660 10.24272 | sobreexpresado
TC0200012956.hg.1 0.535974 | 0.030995 GFPT1 glutamine--fructose-6-phosphate transaminase 1 2 NonCoding ENST00000628008 9.74189 10.27787 | sobreexpresado
TC0500007303.hg.1 0.535411 | 0.006606 NNT nicotinamide nucleotide transhydrogenase 5 Unassigned F1.veAug10-unsplic  6.48999 7.02540 | sobreexpresado
TC1600009022.hg.1 0.535193 0.026400 TPSB2 tryptase beta 2 (gene/pseudogene) 16 Multiple_Complex NM_006089 9.77773 10.31292 | sobreexpresado
TC0800011601.hg.1 -0.534935 | 0.024689 SAMD12 sterile alpha motif domain containing 12 8 Multiple_Complex| NM_001017999 4.40119 3.86626 subexpresado
TC1200011791.hg.1 -0.533734 | 0.007720 CKAP4 cytoskeleton-associated protein 4 12 Unassigned HA6.sAug10-unspli{  8.87222 8.33848 subexpresado
TC0100006696.hg.1 -0.533669 | 0.001310 ZBTB48 zinc finger and BTB domain containing 48 1 NonCoding hsa_circ_0001707 3.77398 3.24031 subexpresado
TC1300008691.hg.1 | -0.532731 | 0.013760 | FOXO1 MQIE;Z;Rk;zt,3i::;;?CCEE::?r:;:ci:’;toﬁa?:é;;f;"g’ 13 Multiple_Complex|  NM_006248 450943 | 3.97670 | subexpresado
TC0200009762.hg.1 | -0.532263 | 0.006135 | PkP4 Transcritoentified by t::z'ew’ Entrez Gene D(s) 2 Multiple_Complex| ~ NM_031215 403204 | 3.49978 | subexpresado
TC0200006627.hg.1 | -0.531564 | 0.005778 iz | nhibiter of DNA binding 2, dominant negative helix- 2 Multiple_Complex|  NM_017891 1061429 | 1008273 | subexpresado
loop-helix protein

TC1900009493.hg.1 0.531334 | 0.025747 CD209 CD209 molecule 19 Coding NM_001003682 8.40164 8.93298 | sobreexpresado
TC1100008673.hg.1 0.530503 0.000927 | TMEM135 transmembrane protein 135 11 Multiple_Complex NM_017617 6.36844 6.89895 sobreexpresado
TC1100009485.hg.1 0.529962 0.006416 FLI1 Fli-1 proto-oncogene, ETS transcription factor 11 Multiple_Complex| NM_001278710 7.16912 7.69908 sobreexpresado
TC0100010379.hg.1 0.529798 0.017208 UHMK1 U2AF homology motif (UHM) kinase 1 1 Multiple_Complex| NM_001113402 8.23228 8.76208 sobreexpresado
TC1200011454.hg.1 -0.529788 | 0.014798 CEP290 centrosomal protein 290kDa 12 Multiple_Complex NM_000930 6.35366 5.82387 subexpresado
TC0300013146.hg1 | 0.529534 | 0.037423 | TFsezo | tumOrnecrosis factor (I'glagd) superfamily, member 3 Multiple_Complex| NM_001013845 | 14.32635 | 13.79682 | subexpresado
TC0500007491.hg.1 0.529406 | 0.008941 GAPT GRB2-binding adaptor protein, transmembrane 5 Multiple_Complex NM_153702 4.49903 5.02844 | sobreexpresado
TC1600011365.hg1 | -0.527624 | 0.009784 | weipsg | "UCleArPore Comprl::r;";::a;:"g protein family, 16 |Multiple_Complex| NM_198482 872270 | 819508 | subexpresado
TC1900007108.hg.1 0.527368 | 0.011261 CALR calreticulin 19 Coding ENST00000630248 | 13.79747 14.32484 | sobreexpresado
TC0500013215.hg.1 0.525901 | 0.019915 LVRN laeverin 5 Multiple_Complex NM_000135 6.72781 7.25371 | sobreexpresado
TC0500011208.hg.1 0.525693 0.048533 WDR41 WD repeat domain 41 5 Unassigned 133B.rAug10-unspli|  7.21760 7.74330 sobreexpresado
TC1700009590.hg.1 -0.525510 | 0.004317 | KIAA0753 KIAAO0753 17 Multiple_Complex TTHUMT0000019407 4.97834 4.45283 subexpresado
TC0600007207.hg.1 -0.523233 | 0.008438 GMNN geminin, DNA replication inhibitor 6 NonCoding hsa_circ_0092284 4.73981 4.21657 subexpresado
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TC0100011219.hg.1 -0.523205 | 0.018457 | PPP1R12B protein phosphatase 1, regulatory subunit 128 1 Multiple_Complex| NM_001115116 8.46041 7.93721 subexpresado
TC0300010217.hg.1 0.522083 | 0.016597 CIDEC cell death-inducing DFFA-like effector ¢ 3 Multiple_Complex NM_001863 12.85494 13.37702 | sobreexpresado
TC1100012526.hg.1 -0.520647 | 0.015985 usp2 ubiquitin specific peptidase 2 11 Coding NM_001005289 5.18849 4.66784 subexpresado
TC0500011758.hg.1 0.520252 0.040742 CDO1 cysteine dioxygenase type 1 5 Multiple_Complex NM_207446 9.77192 10.29218 | sobreexpresado
TC0800011566.hg.1 | -0.520040 | 0.007564 | Rap2z | ranscritoentified by A;::;ew’ Entrez Gene ID(s) 8 Multiple_Complex|  NM_005886 454952 | 402948 | subexpresado
TC0300013471.hg.1 0.519607 0.031168 BCL6 B-cell CLL/lymphoma 6 3 Multiple_Complex NM_134268 11.64378 12.16338 | sobreexpresado
TC1400009147.hg.1 0.519577 | 0.030062 PYGL phosphorylase, glycogen, liver 14 Multiple_Complex| NM_001037172 10.95748 11.47706 | sobreexpresado
TC0100018478.hg.1 -0.518559 | 0.015860 NBPF10 neuroblastoma breakpoint family, member 10 1 Multiple_Complex NM_181707 10.44867 9.93011 subexpresado
TC1900010595.hg.1 | -0.518472 | 0.021420 | pPP1R14A | PPOtEIN PhOSPhatase 1, rii:'am'y (inhibitor) subunit 19 NonCoding | hsa_circ_0001131 | 10.65405 | 10.13558 | subexpresado
sterol regulatory element binding transcription factor .
TC1700009949.hg.1 0.517910 | 0.001830 SREBF1 1 17 Multiple_Complex|  NM_003083 8.16019 8.67810 | sobreexpresado
Transcritoentified by AceView, Entrez Gene ID(s) .
TC0200007855.hg.1 -0.517604 | 0.011052 MEIS1 011 2 Multiple_Complex| NM_001162483 3.87656 3.35895 subexpresado
translocase of inner mitochondrial membrane 10 N
TC1100012959.hg.1 0.517512 0.010859 | TIMM10B 11 Coding NM_001004745 7.56849 8.08600 sobreexpresado
homolog B (yeast)
TC1200011727.hg.1 0.517039 0.028823 IGF1 insulin-like growth factor 1 (somatomedin C) 12 Multiple_Complex NM_002664 9.99743 10.51447 | sobreexpresado
TC0200013003.hg.1 -0.516769 | 0.002204 FIGLA folliculogenesis specific bHLH transcription factor 2 Multiple_Complex| NM_001135597 4.04334 3.52657 subexpresado
TC0400012757.hg.1 0.515707 0.009203 RNF4 ring finger protein 4 4 Unassigned EM1.iAug10-unsplic{  8.19266 8.70837 sobreexpresado
TC0200010239.hg.1 0.515564 | 0.028266 COL3A1 collagen, type Ill, alpha 1 2 Multiple_Complex| NM_001261390 11.44724 11.96281 | sobreexpresado
TC0800006927.hg.1 0.515133 0.034948 LPL lipoprotein lipase 8 Multiple_Complex NM_004884 13.80457 14.31970 | sobreexpresado
TC1200012723.hg.1 0.514883 0.001027 ZNF664 zinc finger protein 664 12 Multiple_Complex| NM_001301129 6.28447 6.79936 sobreexpresado
TC0200008534.hg.1 -0.514090 | 0.029981 | ANKRD36 ankyrin repeat domain 36 2 Multiple_Complex| NM_001145652 7.57650 7.06241 subexpresado
TC1200008224.hg.1 0.514053 0.013582 GLIPR1 GLI pathogenesis-related 1 12 NonCoding ENSTO0000553898 | 10.82435 11.33840 | sobreexpresado
TC0200016587.hg.1 -0.513867 | 0.005059 PLCL1 phospholipase C-like 1 2 Multiple_Complex| NM_001200049 5.07922 4.56535 subexpresado
TC0500010639.hg.1 -0.513392 | 0.000872 CccL28 chemokine (C-C motif) ligand 28 5 NonCoding hsa_circ_0001892 6.26736 5.75396 subexpresado
TC0900007518.hg.1 0.513356 0.010365 | MAMDC2 MAM domain containing 2 9 Multiple_Complex NM_018012 6.86141 7.37477 sobreexpresado
TC0100012778.hg.1 0.511750 0.013906 ENO1 enolase 1, (alpha) 1 Multiple_Complex BC105788 12.46934 12.98109 | sobreexpresado
TC1300008916.hg.1 -0.511338 | 0.006122 CAB39L calcium binding protein 39-like 13 Multiple_Complex NM_138492 6.38121 5.86987 subexpresado
TC0300012813.hg.1 0.510319 0.019080 P2RY14 purinergic receptor P2Y, G-protein coupled, 14 3 Multiple_Complex NM_015960 10.53716 11.04748 | sobreexpresado
TC0100012534.hg.1 0.510118 0.004246 PANK4 pantothenate kinase 4 1 Multiple_Complex| NM_001142281 5.39175 5.90187 sobreexpresado
TC0400012972.hg.1 0.508954 | 0.010397 RNF150 ring finger protein 150 4 Multiple_Complex| NM_001242481 8.21077 8.71973 | sobreexpresado
TC1000012108.hg.1 0.507847 0.038624 CPXM2 carboxypeptidase X (M14 family), member 2 10 Multiple_Complex| NM_001267033 7.26236 7.77021 sobreexpresado
nuclear pore complex interacting protein family, .
TC1600011487.hg.1 -0.507462 | 0.008227 NPIPA8 member A8 16 Multiple_Complex| NM_001308350 10.96391 10.45645 subexpresado
TC0700008868.hg.1 0.507233 0.035434 TES testin LIM domain protein 7 Multiple_Complex| NM_001270890 5.96203 6.46926 sobreexpresado
ArfGAP with GTPase domain, ankyrin repeat and PH R
TC1000010509.hg.1 -0.506863 | 0.025042 AGAP4 domain 4 10 Multiple_Complex NM_015666 8.19802 7.69116 subexpresado
TCOX00006715.hg.1 -0.506768 | 0.010840 SCML1 sex comb on midleg-like 1 (Drosophila) X Multiple_Complex| NM_001195535 6.74249 6.23572 subexpresado
inhibitor of DNA binding 3, dominant negative helix- R
TC0100013293.hg.1 -0.506749 | 0.009595 ID3 N " 1 Multiple_Complex NM_001177 8.39041 7.88366 subexpresado
loop-helix protein
TC0200016739.hg.1 -0.506634 | 0.003743 ARL5A ADP-ribosylation factor like GTPase 5A 2 Multiple_Complex| NM_001114121 3.64236 3.13573 subexpresado
TC1500009460.hg.1 -0.506200 | 0.003754 | FAM214A family with sequence similarity 214, member A 15 Multiple_Complex| NM_001271937 8.11887 7.61267 subexpresado
TC1200009768.hg.1 0.505931 | 0.005156 LPCAT3 lysophosphatidylcholine acyltransferase 3 12 Multiple_Complex NM_000290 7.21703 7.72296 | sobreexpresado
TC0200011885.hg.1 -0.505920 | 0.008101 TTC32 tetratricopeptide repeat domain 32 2 Multiple_Complex NM_144719 4.82807 4.32214 subexpresado
TC1800007680.hg.1 0.505261 0.002376 CNDP2 CNDP dipeptidase 2 (metallopeptidase M20 family) 18 Coding NM_015551 9.29888 9.80415 sobreexpresado
TC0100013303.hg.1 0.504623 0.001358 HMGCL 3-hydroxymethyl-3-methylglutaryl-CoA lyase 1 Multiple_Complex NM_138450 6.24222 6.74684 | sobreexpresado
TC1100009068.hg.1 0.504600 0.016190 NCAM1 neural cell adhesion molecule 1 11 Coding NM_001282524 7.15353 7.65813 sobreexpresado
TC1600007959.hg.1 -0.504228 | 0.016244 MTI1E metallothionein 1E 16 Coding NM_005621 12.84380 12.33957 subexpresado
TC1500010842.hg.1 -0.504187 | 0.002039 | GOLGASR golgin A8 family, member R 15 Multiple_Complex NM_000979 6.65837 6.15418 subexpresado
TC1200010113.hg.1 | -0.501785 | 0.003863 | Ascce | |Tanscritoentified by i;;\éfw’ Entrez Gene ID(s) 12 Multiple_Complex| ~ NM_006623 278812 | 2.28634 | subexpresado
TC1600011451.hg.1 -0.501360 | 0.000911 TCF25 transcription factor 25 (basic helix-loop-helix) 16 Multiple_Complex NM_000451 9.65703 9.15567 subexpresado
TC0100008653.hg.1 0.500689 0.020269 IL12RB2 interleukin 12 receptor, beta 2 1 Multiple_Complex| NM_001304376 5.87261 6.37330 sobreexpresado
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Tabla Anexa 5. Traslape entre cambios en la metilacion del ADN y la expresion génica (CpG
diferencialmente metilado - gen diferencialmente expresado) y sus valores de correlacion
entre la metilacion con la expresion y con niveles de glucosa en ayunas y HbAlc.

rdela Valor de p rdela Valor de p
. de la L. de la rdela Valor de p de
. N Estado de correlacién L. correlacién L. L L.
Simbolo del - Localizacion| Contexto | logFCde la . Estado de correlacion correlacion | correlacion de | la correlaciéon
CpG delta B Chr Posicion L. N ., metilacion en ., de Pearson de Pearson
gen gendmica |conisla CpG| expresion op expresion en OD entre DMC- de Pearson entre DMC- de Pearson | Pearson entre | de Pearson
entre DMC- DMC- DMC-HbAlc | DMC-HbA1c
DEG glucosa
DEG glucosa
TPD52L1 | cg01198661 0.0224 6 125504065 5'UTR opensea -0.7610 hipermetilado subexpresado 0.559373 0.034418 0.320206 0.234686 0.371508 0.160658
FKBP5 ¢g01294490 0.0088 6 35656906 TSS200 shore -0.7122 hipermetilado subexpresado -0.229905 0.369091 0.363093 0.187888 0.606067 0.019648
SLITRK4 cg01560464 0.0308 X 142721195 5'UTR shore -0.6389 hipermetilado subexpresado -0.530190 0.069257 0.495275 0.102686 0.415890 0.164346
ABCC9 cg01909678 0.0193 12 22019999 BD opensea -0.5018 hipermetilado subexpresado 0.493048 0.085126 0.220346 0.414616 0.291608 0.307934
RNF150 | cg02005162 | -0.0931 4 141852934 BD opensea 0.5090 hipometilado | sobreexpresado | -0.243481 0.354617 -0.457450 0.095729 -0.654959 0.016179
ZNF763 | cg02690491 0.0416 19 12075772 TSS200 shore -0.5454 hipermetilado subexpresado -0.639622 0.020171 0.376248 0.179890 0.558538 0.047835
ACVRIC | cg02695239 | -0.0238 2 158476243 BD opensea 0.8701 hipometilado | sobreexpresado | -0.582411 0.024955 -0.527473 0.042342 -0.680503 0.007841
ZNF75D | cg02803670 0.0483 X 134478751 | TSS1500 island 0.5397 hipermetilado | sobreexpresado 0.663911 0.013906 0.339301 0.199119 0.532410 0.036383
HSD11B1 | cg02947427 -0.0199 1 209897658 BD opensea -0.5769 hipometilado subexpresado 0.396252 0.173881 -0.191071 0.499284 -0.442046 0.147355
TMEM135 | cg03169087 | -0.0350 11 86747930 | TSS1500 shore 0.5305 hipometilado | sobreexpresado | -0.526778 0.068549 -0.356289 0.189897 -0.421846 0.110400
COL6A3 | cg03372974 | -0.0247 2 238255093 BD opensea 0.7566 hipometilado | sobreexpresado | -0.404520 0.149364 -0.531048 0.038383 -0.561929 0.040640
SESTD1 cg03401780 [ -0.0125 2 180056920 5'UTR opensea 0.7552 hipometilado | sobreexpresado | -0.188689 0.457293 -0.555369 0.028280 -0.545822 0.038074
MFSD1 cg03539313 -0.0254 3 158541027 BD opensea 0.6350 hipometilado | sobreexpresado | -0.263222 0.321020 -0.264024 0.378624 -0.419531 0.172230
DLG2 cg04373607 -0.0322 11 85151996 BD opensea -0.6549 hipometilado subexpresado 0.400078 0.160304 -0.376847 0.170516 -0.414127 0.122878
CPXM2 cg04505284 0.0423 10 125545940 BD opensea 0.5078 hipermetilado | sobreexpresado 0.434884 0.126009 0.348085 0.199713 0.552314 0.028063
CDH1 cg04853319 [ -0.0237 16 68827444 BD opensea -0.7608 hipometilado subexpresado -0.563476 0.045064 -0.507520 0.079904 -0.701243 0.008207
ADD1 ¢g05532108 0.0084 4 2845444 TSS200 island 0.5534 hipermetilado | sobreexpresado 0.612185 0.012453 0.333669 0.232344 0.494846 0.062273
TPD52L1 | cg05818382 -0.0128 6 125558131 BD opensea -0.7610 hipometilado subexpresado -0.350991 0.239824 -0.364215 0.190626 -0.412083 0.139929
TCEA3 cg06177627 0.0109 1 23751208 1stExon island -0.6169 hipermetilado subexpresado -0.604310 0.040390 0.443483 0.106319 0.595788 0.024339
PTN cg06644721 0.0209 7 136944526 5'UTR opensea -0.6343 hipermetilado subexpresado -0.117699 0.498617 0.246989 0.371271 0.343974 0.200448
PPFIA2 cg06859971 | -0.0367 12 81810669 BD opensea -0.6453 hipometilado subexpresado 0.241179 0.368746 -0.522017 0.043626 -0.496963 0.066961
PANK4 cg07010340 | -0.0073 1 2442012 BD shore 0.5101 hipometilado | sobreexpresado | -0.500984 0.079409 -0.354156 0.247960 -0.293452 0.274948
RGS6 cg07274562 -0.0126 14 72531369 5'UTR opensea -0.8601 hipometilado subexpresado 0.295708 0.297483 -0.278622 0.365225 -0.569955 0.055211
TCEA3 cg07356011 -0.0161 1 23750579 BD island -0.6169 hipometilado subexpresado 0.421868 0.116538 -0.377046 0.158497 -0.356817 0.192917
RGS6 cg07509323 -0.0712 14 72703562 BD opensea -0.8601 hipometilado subexpresado 0.366690 0.212659 -0.425732 0.121399 -0.482453 0.086755
CSPP1 cg07896832 0.0419 8 67975874 | TSS1500 shore -0.5681 hipermetilado subexpresado -0.470292 0.109334 0.474920 0.064634 0.617078 0.013012
FLI1 cg08136110 0.0114 11 128626808 BD opensea 0.5300 hipermetilado | sobreexpresado 0.277943 0.318256 0.369048 0.167925 0.524894 0.042743
COL6A3 | cg08261446 | -0.0291 2 238306938 5'UTR opensea 0.7566 hipometilado | sobreexpresado | -0.169154 0.473826 -0.132360 0.528171 -0.226530 0.392917
GREM1 ¢g08495115 0.0126 15 33010399 5'UTR island 0.7111 hipermetilado | sobreexpresado 0.678437 0.012355 0.374108 0.161795 0.475919 0.081898
HMGCL cg08673615 0.0097 1 24151775 BD opensea 0.5046 hipermetilado | sobreexpresado 0.388128 0.163435 0.209604 0.459731 0.456982 0.099816
THNSL2 | cg09033577 0.0424 2 88485744 3'UTR opensea -0.5776 hipermetilado subexpresado -0.339279 0.245855 0.412101 0.117194 0.405898 0.118546
NNT cg09489281 0.0172 5 43604149 5'UTR shore 0.5354 hipermetilado | sobreexpresado 0.514651 0.063445 0.436625 0.159732 0.718240 0.004038
NSF cg09613464 0.5460 17 44803866 BD opensea -0.5752 hipermetilado subexpresado -0.341979 0.221846 0.528882 0.034085 0.666105 0.003940
MTCH2 cg12161603 -0.0560 11 47659321 BD opensea 0.5544 hipometilado | sobreexpresado 0.449392 0.116286 -0.191039 0.450811 -0.271557 0.332692
NQO1 cg12178385 0.0225 16 69761720 TSS1500 shore 0.6755 hipermetilado | sobreexpresado 0.415985 0.156300 0.531309 0.039060 0.611868 0.025146
PTBP3 ¢g12303909 0.0142 9 115011205 BD opensea 0.5819 hipermetilado | sobreexpresado 0.615817 0.022419 0.446722 0.087354 0.529952 0.040297
HTR2B cg12793238 0.0271 2 231977049 BD opensea 0.6573 hipermetilado | sobreexpresado 0.434614 0.132202 0.471250 0.075748 0.578961 0.026023
MEST cg13104298 0.0187 7 130131905 5'UTR island 0.8280 hipermetilado | sobreexpresado 0.559958 0.049939 0.335229 0.216310 0.339317 0.220515
DEFB132 | cg13151472 0.0485 20 237300 TSS1500 opensea 0.9681 hipermetilado | sobreexpresado 0.364461 0.203250 0.294602 0.270131 0.471847 0.091788
GMNN cg13322464 0.0574 6 24774713 TSS1500 shore -0.5232 hipermetilado subexpresado -0.449562 0.131360 0.472597 0.103095 0.595788 0.008148
RGS6 cg13647459 0.0248 14 72900738 BD opensea -0.8601 hipermetilado subexpresado 0.456774 0.114710 0.381871 0.181058 0.303051 0.278480
FADS2 cg13764085 0.0100 11 61607741 BD opensea 0.7215 hipermetilado | sobreexpresado 0.569775 0.029125 0.289468 0.269876 0.562011 0.022947
LPGAT1 cg14513226 0.0071 1 212003502 5'UTR island 0.6280 hipermetilado | sobreexpresado | -0.015245 0.536288 0.189020 0.472179 0.399595 0.166754
CEP290 cg14555810 [ -0.0479 12 88444663 BD opensea -0.5298 hipometilado subexpresado 0.298941 0.291431 -0.411308 0.170312 -0.509980 0.062808
BCL6 cg14893267 -0.0084 3 187463559 TSS5200 shore 0.5196 hipometilado | sobreexpresado | -0.517777 0.062976 -0.329022 0.257637 -0.547735 0.049660
SNX2 cg15175985 0.0093 5 122110695 TSS200 island 0.5445 hipermetilado | sobreexpresado 0.348719 0.233108 0.447465 0.125780 0.691112 0.004780
ADRBK2 | cg15913873 0.0184 22 26100838 BD opensea 0.7151 hipermetilado | sobreexpresado 0.537110 0.063799 0.277762 0.345144 0.552778 0.044496
MET cg16424884 | -0.0179 7 116378637 BD opensea -0.5467 hipometilado subexpresado 0.462237 0.107361 -0.464397 0.098697 -0.448365 0.090418
ATP11A cg16762784 0.0089 13 113520805 BD opensea -0.7512 hipermetilado subexpresado -0.765869 0.003087 0.373818 0.207307 0.548562 0.038791
TNMD cg16829758 -0.0501 X 99847172 BD opensea -0.8797 hipometilado subexpresado 0.394742 0.190677 -0.211951 0.419303 -0.194758 0.440008
EHD2 cg16860712 0.0085 19 48244461 BD island 0.5694 hipermetilado | sobreexpresado 0.680920 0.009712 0.547855 0.040643 0.652701 0.012018
MX1 cg17155270 [ -0.0145 21 42802197 5'UTR shelf 0.5949 hipometilado | sobreexpresado | -0.210778 0.399504 -0.199826 0.455284 -0.262255 0.341295
SAA2 cg17310354 0.1064 11 18260736 3'UTR opensea 0.6035 hipermetilado | sobreexpresado 0.244541 0.320003 0.271750 0.364668 0.332234 0.239474
PPP1R12B | cg17492940 0.0249 1 202407102 BD opensea -0.5232 hipermetilado subexpresado -0.670103 0.010041 0.487095 0.063039 0.630858 0.009197
RGS6 ¢g17922283 -0.0680 14 72799938 BD opensea -0.8601 hipometilado subexpresado -0.343734 0.229606 -0.398638 0.128307 -0.462043 0.082152
UACA cgl18121641 -0.0623 15 70991223 BD opensea -0.5762 hipometilado subexpresado 0.476625 0.104081 -0.189207 0.474336 -0.435392 0.127773
TES cg18182548 0.0140 7 115890284 BD opensea 0.5072 hipermetilado | sobreexpresado 0.311029 0.280412 0.296982 0.274974 0.393180 0.132353
HIST1H4C | cg18269503 0.0121 6 26104560 1stExon shore -0.8940 hipermetilado subexpresado -0.347387 0.202431 0.501061 0.095456 0.627193 0.021920
PRRX1 cg18626683 0.0582 1 170659175 BD opensea 0.5757 hipermetilado | sobreexpresado 0.686839 0.007400 0.187882 0.459931 0.368834 0.181947
SNX4 cg18764438 0.0122 3 125238508 BD island 0.5581 hipermetilado | sobreexpresado 0.194450 0.394684 0.437148 0.148791 0.736398 0.007384
SESTD1 cg19470992 -0.0202 2 180056643 5'UTR opensea 0.7552 hipometilado | sobreexpresado | -0.303112 0.285214 -0.233522 0.394901 -0.412338 0.128216
POSTN cg19471870 0.0170 13 38145678 BD opensea 0.6346 hipermetilado | sobreexpresado 0.243562 0.365947 0.284034 0.341095 0.526086 0.063788
CDH1 cg19834745 0.0115 16 68777093 BD opensea -0.7608 hipermetilado subexpresado 0.368223 0.211111 0.162981 0.501342 0.232348 0.385097
ABCC9 €g20025970 | -0.0187 12 22089560 1stExon opensea -0.5018 hipometilado subexpresado -0.674317 0.009074 -0.484609 0.054794 -0.632962 0.008207
CSRP2 €g20252022 0.0083 12 77272172 5'UTR shore -0.6223 hipermetilado subexpresado -0.466969 0.099120 0.495367 0.061883 0.568428 0.030560
ATP11A cg20370864 | -0.0435 13 113467461 BD shelf -0.7512 hipometilado subexpresado -0.533770 0.037845 -0.543941 0.052976 -0.713775 0.006461
LPL cg20435463 0.0219 8 19796533 TSS200 shore 0.5151 hipermetilado | sobreexpresado 0.759296 0.003531 0.392720 0.140086 0.686025 0.003842
D2 €g20495404 | -0.0311 2 8823649 3'UTR shore -0.5316 hipometilado subexpresado 0.600853 0.048331 -0.234778 0.383773 -0.394651 0.133034
HADHA €g20517616 [ -0.0191 2 26468218 | TSS1500 island -0.5801 hipometilado subexpresado 0.582060 0.043560 -0.237771 0.406554 -0.470777 0.130139
CDH1 €g20543683 -0.0365 16 68812420 BD opensea -0.7608 hipometilado subexpresado 0.640979 0.015771 -0.252767 0.361444 -0.170355 0.484297
PPFIA2 €g20594430 [ -0.0199 12 81764474 | TSS1500 opensea -0.6453 hipometilado subexpresado 0.190345 0.409607 -0.529317 0.041522 -0.475459 0.089333
CCBE1 cg20696372 0.0392 18 57110349 BD opensea -0.6684 hipermetilado subexpresado -0.264941 0.334393 0.202149 0.430348 0.436955 0.120388
CTSC €g21044820 | -0.0322 11 88030631 BD opensea 0.9389 hipometilado | sobreexpresado | -0.667526 0.012398 -0.295856 0.331606 -0.369895 0.196486
PRRX1 €g21452144 0.0148 1 170690660 BD opensea 0.5757 hipermetilado | sobreexpresado 0.328104 0.242457 0.480075 0.093244 0.425009 0.125362
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MEST €g22115706 -0.0079 7 130125719 | TSS1500 shore 0.8280 hipometilado | sobreexpresado | -0.430147 0.143500 -0.634058 0.024043 -0.578123 0.029177
COL8A1 cg22366214 0.0163 3 99472358 S'UTR opensea -0.6436 hipermetilado subexpresado -0.384190 0.208257 0.210699 0.415265 0.275050 0.323999
MAP4 €g22700215 -0.0377 3 47952841 BD opensea 0.6025 hipometilado | sobreexpresado | -0.352259 0.209901 -0.514328 0.035810 -0.530135 0.035433
TM9SF3 | cg23141096 0.0061 10 98347050 | TSS1500 island 0.5818 hipermetilado | sobreexpresado 0.414183 0.162760 0.062427 0.494758 0.318856 0.294009
BNIP3 cg23471067 0.0240 10 133793477 BD island -0.5598 hipermetilado subexpresado -0.636015 0.023606 0.296385 0.311996 0.487140 0.101384
ZNF75D | cg23490611 -0.0490 X 134475099 S'UTR shelf 0.5397 hipometilado | sobreexpresado | -0.540086 0.068605 -0.353844 0.219284 -0.613768 0.013263
MAP4 cg24476243 0.0503 3 47992056 BD opensea 0.6025 hipermetilado | sobreexpresado 0.619827 0.024579 0.289350 0.283373 0.449909 0.086289
PKP4 cg24760753 0.0340 2 159534030 BD opensea -0.5323 hipermetilado subexpresado -0.647446 0.011411 0.432587 0.096300 0.601703 0.020552
ATP11A €g25043602 0.0319 13 113489734 BD shelf -0.7512 hipermetilado subexpresado 0.482153 0.085834 0.539091 0.031224 0.686309 0.002933
MTCH2 cg25152200 0.0158 11 47663666 BD island 0.5544 hipermetilado | sobreexpresado | -0.209042 0.403939 0.505474 0.050988 0.634997 0.013562
CDH1 €g25934308 0.0103 16 68862967 BD opensea -0.7608 hipermetilado subexpresado -0.499766 0.081346 0.421374 0.146613 0.469940 0.097416
CLSTN2 cg26207573 -0.0138 3 140181818 BD opensea -0.6029 hipometilado subexpresado -0.563476 0.013530 -0.445065 0.106823 -0.557189 0.037944
NEGR1 €g26491461 0.0090 1 72748417 TSS200 shore 0.5737 hipermetilado | sobreexpresado 0.366021 0.214294 0.160184 0.471830 0.373000 0.216786
CSPP1 cg27473073 -0.0221 8 67996256 BD opensea -0.5681 hipometilado subexpresado 0.304884 0.256938 -0.443650 0.128253 -0.405171 0.128713

Tabla Anexa 6. Andlisis de enriquecimiento de vias de la Enciclopedia de Genes y Genomas de
Kioto de CpGs diferencialmente metilados — genes diferencialmente expresados.

Descripcion Tamafio Valor de p Simbolo del gen
Metabolismo del butonato 28 0.0055253 HADHA, HMGCL
Alteracion de la regulacién transcripcional en cancer 186 0.0061486 BCL6, FLI1, ID2, MET
Degradacion de valine, leucina e isoleucina 48 0.015689 HADHA, HMGCL
Metabolismo de acidos grasos 48 0.015689 HADHA, FADS2
Via de sefializacion de Hippo 154 0.023226 CDH1, DLG2, ID2
Unidén adherente 72 0.033504 CDH1, MET
Melanoma 72 0.033504 CDH1, MET
Sefalizacion de PPAR 74 0.035231 FADS2, LPL
Invasion bacteriana de células epiteliales 74 0.035231 CDH1, MET
Sintesis y degradacion de cuerpos cetonicos 10 0.039471 HMGCL
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Tabla Anexa 7. CpGs diferencialmente metilados validados en cohortes combinadas a un valor
de p nominal.

DMC con

Media del| Media . . la misma

Valor de Estado de .. Simbolo del |Localizacién| Contexto ) .,

CpG delta B % valor B [ del valor ., Chr Posicion L. . direccion

P metilacion en OD gen genémica [conisla CpG

OND g OD enla

Tabla 1
cg02517528| -0.10532| 0.00088| 0.80590 | 0.70058 hipometilado 12 132068115 IGR opensea Si
cg10209670| -0.03016{0.00103| 0.94320 | 0.91304 hipometilado 15 93128681 IGR opensea Si
€g26284735| -0.10733[0.00115| 0.60266 | 0.49534 hipometilado 3 5065165 IGR shelf Si
cg22398783| 0.06972|0.00135| 0.59444 | 0.66416 hipermetilado 9 93880106 IGR island Si
cg02786019 | -0.02737|0.00180( 0.91430 | 0.88693 hipometilado 7 142582859 TRPV6 BD opensea Si
cg05627522| 0.03875|0.00193| 0.06683 | 0.10558 hipermetilado 15 75251581 IGR island Si
cg09443748| 0.04380(0.00197| 0.22253 | 0.26633 hipermetilado 5 174008626 IGR opensea Si
cg23985374| 0.06845|0.00201| 0.51163 | 0.58008 hipermetilado 5 140240941 PCDHA6 BD shore Si
cg11177264| 0.04927(0.00231| 0.10239 | 0.15166 hipermetilado 11 64739539 C1lorf85 1stExon island Si
cg03841028 | 0.02587|0.00258| 0.07341 | 0.09928 | hipermetilado 1 200860378 Clorf106 TSS1500 island Si
cg03303774| 0.09747]0.00262| 0.19570 | 0.29317 hipermetilado 4 1407052 IGR shore Si
cg06259025| 0.05444(0.00365| 0.11478 | 0.16922 hipermetilado 13 52769875 THSD1P TSS1500 island Si
cg27334928| 0.07559|0.00373| 0.58502 | 0.66061 hipermetilado 9 102277580 IGR opensea Si
cg18351999| 0.08116(0.00407( 0.14493 | 0.22609 hipermetilado 11 406901 SIGIRR BD island Si
cg04535120| 0.05375(0.00411| 0.19284 | 0.24659 | hipermetilado 8 16613053 IGR opensea Si
cg06654109| 0.04639|0.00424| 0.19314 | 0.23952 hipermetilado 10 50819950 SLC18A3 1stExon island Si
cg14878917| 0.02719(0.00427| 0.07831 | 0.10551 hipermetilado 1 217311209 ESRRG TSS200 shore Si
cg15162392| 0.04607|0.00433| 0.09410 | 0.14018 hipermetilado 2 37571729 QPCT TSS200 island Si
cg21893210| 0.06898(0.00472( 0.27542 | 0.34440 hipermetilado 2 220108407 GLBIL 5'UTR shore Si
cg26623444| 0.03203]| 0.00497| 0.07985 | 0.11187 hipermetilado 7 31376092 IGR island Si
cg13859847| -0.04639| 0.00530| 0.64693 | 0.60054 hipometilado 15 79579422 ANKRD34C 5'UTR shelf Si
€g22739207| 0.04396(0.00539| 0.33225 | 0.37620 | hipermetilado 5 1356382 IGR opensea Si
cg08368063| 0.04684|0.00540| 0.17442 | 0.22127 hipermetilado 17 27950074 IGR island Si
cg13492164 | -0.02725(0.00543| 0.94146 | 0.91420 hipometilado 14 78709782 IGR opensea Si
cg20584555| -0.05148| 0.00560| 0.86277 | 0.81129 hipometilado 11 61717780 BEST1 5'UTR opensea Si
cg11283819| 0.04890( 0.00585( 0.17073 | 0.21963 hipermetilado 13 30689528 IGR shore Si
cg05271743| 0.08758(0.00585| 0.54934 | 0.63692 | hipermetilado 1 205216467 TMCC2 BD opensea Si
cg05050864 | -0.04047|0.00593| 0.59005 | 0.54958 hipometilado X 136118853 IGR shelf Si
cg00390253 | -0.02853|0.00646| 0.85437 | 0.82584 hipometilado 3 50241300 SLC38A3 TSS1500 shore Si
cg13178295| 0.04274]0.00658| 0.27935 | 0.32209 hipermetilado 6 28742980 IGR opensea Si
cg17813164| 0.02552(0.00667| 0.79959 | 0.82511 hipermetilado 7 75550364 POR 5'UTR opensea Si
cg07180307| 0.01698| 0.00707| 0.05153 | 0.06851 hipermetilado 11 109294168 Cllorf87 5'UTR island Si
cg17827477| -0.03427|0.00754| 0.78116 | 0.74689 hipometilado 22 49487343 IGR island Si
¢g11298379| 0.05410(0.00757| 0.34667 | 0.40076 | hipermetilado 5 1359691 IGR opensea Si
cg26434090| 0.04576|0.00772| 0.66564 | 0.71140 hipermetilado 11 117665395 DSCAML1 BD shore Si
cg01561869| 0.07527(0.00782| 0.33324 | 0.40852 hipermetilado 5 140725147 PCDHGA2 BD island Si
€g22699620| -0.06678| 0.00805| 0.58998 | 0.52320 hipometilado 21 46348691 ITGB2 5'UTR shelf Si
cg11247378| 0.09423(0.00811| 0.45013 | 0.54436 hipermetilado 22 39784982 IGR island Si
cg04557025| 0.03952(0.00835| 0.85007 | 0.88959 | hipermetilado 10 61112134 FAM13C BD opensea Si
cg06647001| 0.03743]|0.00842| 0.75804 | 0.79547 hipermetilado 20 23077908 IGR opensea Si
cg05844859 | -0.06652|0.00872| 0.88587 | 0.81935 hipometilado 3 132444827 | NCRNA00119 BD shelf Si
cg03413097| 0.02010| 0.00886| 0.07004 | 0.09013 hipermetilado 7 156811422 IGR island Si
cg23715709| -0.06620( 0.00910( 0.49470 | 0.42850 hipometilado 1 234086989 SLC35F3 BD opensea Si
cg05983315| 0.03760] 0.00928| 0.06093 | 0.09854 hipermetilado 19 58545837 ZSCAN1 5'UTR island Si
cg06869136| 0.04310|0.00932| 0.79288 | 0.83598 hipermetilado 4 129879038 SCLT1 BD opensea Si
cg24582377| 0.06061|0.00945| 0.28268 | 0.34329 | hipermetilado 12 58138195 TSPAN31 TSS1500 opensea Si
cg02741348 | 0.02743]0.00956| 0.76726 | 0.79468 hipermetilado 3 42574303 VIPR1 BD shelf Si
cg04020984 | 0.05404(0.00975( 0.19804 | 0.25208 hipermetilado 6 26988150 |LOC100270746| TSS200 shore Si
cg05117258| 0.04137|0.01037| 0.76236 | 0.80373 hipermetilado 17 43279120 IGR opensea Si
cg06647751| 0.04676(0.01048| 0.08334 | 0.13011 hipermetilado 10 88149324 IGR island Si
cg14759944 | 0.06533(0.01051| 0.58191 | 0.64724 | hipermetilado 5 80009589 MSH3 BD opensea Si
cg00345792| -0.02045| 0.01072| 0.93094 | 0.91048 hipometilado 1 27877772 AHDC1 BD shelf Si
€g25602536| 0.02683]0.01100( 0.07585 | 0.10267 | hipermetilado 2 8816608 IGR island Si
cg08784247| 0.08279]0.01148| 0.51746 | 0.60025 hipermetilado 12 81329808 MIR618 TSS200 shore Si
cg00302703| 0.03814(0.01153| 0.69399 | 0.73213 hipermetilado 10 22933635 PIP4K2A BD opensea Si
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cg08784247( 0.08279]|0.01148]| 0.51746 | 0.60025 hipermetilado 12 81329808 MIR618 TSS200 shore Si
cg00302703| 0.03814]0.01153| 0.69399 | 0.73213 | hipermetilado 10 22933635 PIP4K2A BD opensea Si
cg14869070( 0.06389|0.01159| 0.65274 | 0.71664 | hipermetilado 1 212336373 IGR opensea Si
cg10602248 | 0.06072|0.01161| 0.40313 | 0.46385 hipermetilado 2 220108337 GLB1L 1stExon island Si
cg15081698( 0.03853]|0.01197| 0.11440 | 0.15292 hipermetilado 6 101847050 GRIK2 5'UTR island Si
cg19508458  -0.04830|0.01200| 0.72283 | 0.67454 hipometilado 14 97091902 IGR opensea Si
cg09478960| 0.02328]|0.01202| 0.77119 | 0.79447 | hipermetilado 9 129963518 RALGPS1 BD opensea Si
cg04751558  0.04217|0.01213| 0.08201 | 0.12418 | hipermetilado 10 131927401 IGR island Si
cg03240800| 0.07414(0.01225| 0.73630 | 0.81044 | hipermetilado 5 140219613 PCDHA6 BD shore Si
cg19886436( 0.02642|0.01255| 0.80375 | 0.83017 hipermetilado 20 18295989 ZNF133 BD opensea Si
cg10831628( 0.04023]|0.01288| 0.76196 | 0.80219 hipermetilado 9 6761547 KDM4C 5'UTR shelf Si
cg24859617 | -0.06084|0.01310| 0.80350 | 0.74266 hipometilado 11 125656966 PATE3 TSS1500 opensea Si
cg08378505| 0.04842]0.01323| 0.10309 | 0.15151 | hipermetilado 17 73127297 NT5C BD island Si
cg25752087| -0.06315|0.01328| 0.53493 | 0.47178 hipometilado 17 12523042 IGR opensea Si
cg15878083 | 0.03333]|0.01346| 0.74853 | 0.78186 hipermetilado 8 141227076 TRAPPC9 BD opensea Si
cg00564759( 0.02303|0.01347| 0.22872 | 0.25175 hipermetilado 16 29818771 MAZ BD island Si
cg18129578 -0.04409|0.01357| 0.68103 | 0.63694 hipometilado 5 95589114 |LOC101929710 BD opensea Si
€g26367719( -0.04964|0.01374| 0.69314 | 0.64350 hipometilado 19 55875605 FAM71E2 TSS1500 shore Si
€g25362709 -0.07030| 0.01389( 0.84380 | 0.77351 hipometilado 11 124413728 OR8B12 755200 opensea Si
cg18546037( -0.03383|0.01438[ 0.86291 | 0.82908 hipometilado 3 121363104 HCLS1 BD opensea Si
cg00277334 | -0.04585|0.01448| 0.35833 | 0.31248 hipometilado 10 82204260 IGR opensea Si
cg18713748 | 0.04085|0.01466| 0.26745 | 0.30829 hipermetilado 5 140706190 IGR opensea Si
cg15165114 0.02195|0.01493| 0.56784 | 0.58979 hipermetilado X 57936655 ZXDA 1stExon island Si
cg23520347| 0.08056|0.01502| 0.25564 | 0.33620 | hipermetilado 1 206730839 RASSF5 BD island Si
cg16680167 | -0.03506| 0.01515[ 0.66069 | 0.62563 hipometilado 7 154474156 DPP6 BD opensea Si
cg13481359( 0.04836|0.01541| 0.29632 | 0.34468 hipermetilado 2 73520043 EGR4 BD island Si
cg00408231( 0.03224|0.01569| 0.64599 | 0.67823 hipermetilado X 100807848 ARMCX1 5'UTR island Si
cg01331430( 0.02753]|0.01601| 0.76361 | 0.79114 hipermetilado 12 105721218 KCCAT198 TSS1500 shelf Si
cg15611809( 0.04567|0.01636| 0.73655 | 0.78222 hipermetilado 5 67483833 IGR opensea Si
cg05210266 [ 0.02672|0.01682| 0.04979 | 0.07651 | hipermetilado 8 65282507 IGR island Si
cg23770419| 0.03073|0.01686| 0.71594 | 0.74666 | hipermetilado X 134340778 IGR opensea Si
cg16528678 | -0.02514|0.01699| 0.91744 | 0.89230 hipometilado 5 94830 IGR shelf Si
cg07849604 ( 0.08791|0.01737| 0.47979 | 0.56770 hipermetilado 3 129693134 TRH TSS200 island Si
cg11305349( 0.02771]|0.01767| 0.77406 | 0.80177 hipermetilado X 119536550 IGR opensea Si
cg15077975| 0.05592]|0.01796| 0.58813 | 0.64405 | hipermetilado 3 6781230 IGR opensea Si
cg13644300( -0.02189|0.01803| 0.91648 | 0.89459 hipometilado 9 136577774 SARDH BD opensea Si
cg21851210| 0.05377]0.01821| 0.63983 | 0.69360 hipermetilado 3 192167183 FGF12 BD opensea Si
cg21599081 | -0.04658|0.01826| 0.84436 | 0.79778 hipometilado 4 1511568 IGR shelf Si
cg04941227( 0.03393]|0.01839| 0.72064 | 0.75458 hipermetilado 1 11828017 Clorfl167 BD opensea Si
cg04945312( 0.06287|0.01861| 0.40077 | 0.46364 hipermetilado 2 220108383 GLB1L 5'UTR shore Si
cg03531673| -0.03711]| 0.01866| 0.71954 | 0.68243 hipometilado 1 73240887 IGR opensea Si
cg01645496| 0.02626(0.01882| 0.77371 | 0.79997 | hipermetilado 7 47523214 TNS3 5'UTR opensea Si
cg18576057( -0.02995|0.01891| 0.79308 | 0.76314 hipometilado 15 98982463 FAM169B 3'UTR opensea Si
cg25119870( 0.04409|0.01909| 0.34269 | 0.38678 hipermetilado X 122318637 GRIA3 BD shore Si
cg10491628( 0.05007|0.01949| 0.07006 | 0.12013 hipermetilado 6 29521220 IGR island Si
cg13312094 | 0.03282|0.01953| 0.32408 | 0.35689 | hipermetilado 19 19321359 NCAN TSS1500 shore Si
cg07671446 | -0.05409|0.01962( 0.84308 | 0.78899 hipometilado 12 55455154 IGR opensea Si
cg24533913 | 0.02568|0.01983| 0.05748 | 0.08315 | hipermetilado 22 30116489 CABP7 1stExon island Si
cg09811510( -0.08231|0.02021| 0.45265 | 0.37035 hipometilado 3 159590447 SCHIP1 BD opensea Si
cg02704069 | 0.03512|0.02071| 0.77949 | 0.81461 hipermetilado 19 54602735 OSCAR BD shelf Si
cg20174636( 0.06405|0.02093| 0.13535 | 0.19940 hipermetilado 2 220299900 SPEG 1stExon island Si
cg10897685| 0.02566| 0.02202| 0.74191 | 0.76757 | hipermetilado 10 125004958 IGR opensea Si
cg00603982 | 0.02844|0.02247| 0.83620 | 0.86464 | hipermetilado 11 68822544 TPCN2 BD opensea Si
cg11301556( 0.03223]|0.02249| 0.14709 | 0.17933 hipermetilado 20 44657798 SLC12A5 TSS200 island Si
€g26121234( -0.05213]| 0.02266| 0.50002 | 0.44789 hipometilado 3 13899618 WNT7A BD shelf Si

136




cg07969684 | -0.03410( 0.03605| 0.61642 | 0.58232 hipometilado 2 195154914 IGR opensea Si
cg06683094 | 0.06873| 0.03607| 0.50321 | 0.57195 | hipermetilado 5 140177056 PCDHA2 BD shore Si
cg01157084 | 0.04258( 0.03626| 0.15901 | 0.20159 hipermetilado X 7063814 HDHD1 BD shore Si
cg05898320| -0.04922| 0.03691| 0.79563 | 0.74641 hipometilado 3 55442720 IGR opensea Si
cg21080275| 0.01472]|0.03701| 0.07389 | 0.08861 | hipermetilado 8 144953114 EPPK1 TSS1500 shore Si
€cg26513818| -0.04628( 0.03742| 0.80481 | 0.75853 hipometilado 1 236555214 IGR shelf Si
cg26270345| 0.01589]0.03757| 0.05534 | 0.07122 | hipermetilado 5 180017195 SCGB3A1 3'UTR island Si
cg24960057 | -0.03873( 0.03764| 0.64484 | 0.60611 hipometilado 3 194293992 IGR opensea Si
€g22798770| -0.03012| 0.03834| 0.21898 | 0.18886 hipometilado 3 39072571 IGR opensea Si
cg17749961| -0.15743| 0.03851| 0.32339 | 0.16596 hipometilado 2 30669863 LCLAT1 TSS1500 shore Si
cg10326673| -0.19047| 0.03897| 0.50132 | 0.31085 hipometilado 2 30669757 LCLAT1 TSS1500 shore Si
cg17434329| 0.02185]| 0.03903| 0.84894 | 0.87079 | hipermetilado 15 65221053 ANKDD1A BD opensea Si
€g23222160| -0.01733| 0.03920| 0.90830 | 0.89097 hipometilado 14 94605081 IGR opensea Si
cg00472528| -0.04752| 0.03923| 0.80102 | 0.75350 hipometilado 12 124801636 IGR shelf Si
cg07573727| 0.01581]0.03925| 0.09335 | 0.10916 | hipermetilado 14 74706196 VSX2 5'UTR island Si
cg08683831| 0.05173]|0.03947| 0.23915 | 0.29088 | hipermetilado 4 1404607 IGR shore Si
cg26317209| 0.03865| 0.03984| 0.08552 | 0.12417 | hipermetilado 12 133187136 LRCOL1 TSS200 shore Si
cg00289431| 0.03070( 0.04008| 0.61227 | 0.64297 hipermetilado 11 75401420 IGR opensea Si
cg19963943| -0.03760| 0.04032| 0.70772 | 0.67012 hipometilado 13 47337912 IGR opensea Si
cg04790739| 0.02707] 0.04040| 0.72607 | 0.75314 | hipermetilado 12 3072837 TEAD4 5'UTR shelf Si
cg26132774| 0.01961] 0.04074| 0.04638 | 0.06599 | hipermetilado 13 79170146 IGR island Si
cg02897974 | -0.03649( 0.04099( 0.82290 | 0.78641 hipometilado 13 112673923 IGR shelf Si
cg15819345| -0.03113( 0.04117| 0.69477 | 0.66364 hipometilado 7 28579607 CREB5 BD opensea Si
cg21809927| 0.09775]|0.04118| 0.33830 | 0.43605 | hipermetilado 6 30079265 TRIM31 BD opensea Si
cg04759104 | 0.03840( 0.04128| 0.09654 | 0.13494 | hipermetilado 12 133187085 LRCOL1 TSS200 island Si
cg02243495| 0.02070] 0.04138| 0.08067 | 0.10137 | hipermetilado 17 48227139 PPP1R9B 1stExon island Si
cg00511674| 0.01780] 0.04139| 0.06318 | 0.08099 | hipermetilado 16 78080068 IGR island Si
cg00367874| 0.07185( 0.04155| 0.54387 | 0.61572 hipermetilado 2 38713092 (LOC101929596 BD opensea Si
cg00357221| -0.04985| 0.04194| 0.78739 | 0.73754 hipometilado 10 114043412 TECTB TSS200 opensea Si
€g26221342| 0.01394(0.04208| 0.92538 | 0.93932 | hipermetilado 5 1272400 TERT BD shore Si
cg23676439| 0.01673]| 0.04330| 0.03778 | 0.05451 | hipermetilado 4 155663836 LRAT TSS1500 island Si
€g26268742| -0.01818( 0.04332| 0.92967 | 0.91150 hipometilado 19 48563560 PLA2G4C BD shore Si
cg20938047| 0.04339(0.04336| 0.72310 | 0.76649 hipermetilado 14 25357032 STXBP6 BD opensea Si
cg13837997| -0.03133| 0.04364| 0.81485 | 0.78352 hipometilado 7 156917109 IGR opensea Si
cg03495660 | -0.01483( 0.04400| 0.95242 | 0.93759 hipometilado 16 1074500 IGR shelf Si
cg20361154| 0.01100] 0.04441| 0.02205 | 0.03305 | hipermetilado 22 22862884 ZNF280B 5'UTR island Si
cg15941803| 0.02593|0.04441| 0.11706 | 0.14300 | hipermetilado 16 56623105 MT3 TSS200 island Si
cg13100130( 0.02010( 0.04470| 0.81850 | 0.83861 hipermetilado 5 78984248 CMYAS5 TSS1500 opensea Si
cg12923043| 0.03336] 0.04472| 0.73982 | 0.77317 | hipermetilado 5 134544265 C50rf66 5'UTR opensea Si
cg01604809( 0.01712|0.04476| 0.87001 | 0.88714 hipermetilado 19 5595291 SAFB2 BD shore Si
cg26069920| 0.06100] 0.04480| 0.55315 | 0.61414 | hipermetilado X 75649532 MAGEE1 1stExon island Si
¢g27307529| 0.06282(0.04561| 0.60722 | 0.67004 | hipermetilado 9 123844564 IGR opensea Si
cg18537464 | -0.04405( 0.04599| 0.60399 | 0.55994 hipometilado 18 76345144 IGR opensea Si
€g22321422| 0.02793]| 0.04605| 0.81358 | 0.84151 | hipermetilado 12 132625414 DDX51 BD shelf Si
cg08094206 | -0.08830( 0.04614| 0.42643 | 0.33813 hipometilado 6 30122523 TRIM10 BD opensea Si
cg24219671| -0.03699| 0.04637| 0.82626 | 0.78927 hipometilado 6 36275520 PNPLA1 3'UTR opensea Si
€g27612324| 0.04638] 0.04662| 0.17494 | 0.22132 | hipermetilado 12 133177383 IGR shore Si
cg05937941| 0.03840( 0.04680| 0.73597 | 0.77437 hipermetilado 7 32996314 FKBP9 TSS1500 shore Si
cg16274229| 0.02493| 0.04683| 0.68765 | 0.71258 | hipermetilado 14 42297732 LRFN5 5'UTR opensea Si
cg07046302 | 0.02871(0.04692| 0.78015 | 0.80885 hipermetilado 16 88904273 GALNS BD shore Si
cg07360658 | 0.01891| 0.04719| 0.08160 | 0.10051 | hipermetilado 7 150780793 TMUB1 TSS1500 island Si
cg04546815| 0.02117(0.04739| 0.81145 | 0.83262 | hipermetilado 1 62739014 KANK4 BD opensea Si
cg21291133| 0.04507| 0.04756| 0.64256 | 0.68763 | hipermetilado 5 79331802 THBS4 TS5200 shore Si
cg00057134| 0.03123]|0.04773| 0.40980 | 0.44103 | hipermetilado 9 88313473 AGTPBP1 BD opensea Si
cg07409443| 0.05577(0.04782| 0.18444 | 0.24021 hipermetilado 10 36923818 IGR opensea Si
€g26946232| -0.07164| 0.04791| 0.64738 | 0.57575 hipometilado 6 166090312 IGR opensea Si
cg03950121| -0.02073| 0.04810( 0.80207 | 0.78133 hipometilado 10 134016915 DPYSL4 BD shore Si
cg19354746| 0.01905| 0.04828| 0.27557 | 0.29461 | hipermetilado 22 50969673 TYMP TSS1500 island Si
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cg07969684 | -0.03410( 0.03605| 0.61642 | 0.58232 hipometilado 2 195154914 IGR opensea Si
cg06683094 | 0.06873| 0.03607| 0.50321 | 0.57195 | hipermetilado 5 140177056 PCDHA2 BD shore Si
cg01157084| 0.04258(0.03626| 0.15901 | 0.20159 hipermetilado X 7063814 HDHD1 BD shore Si
cg05898320| -0.04922| 0.03691| 0.79563 | 0.74641 hipometilado 3 55442720 IGR opensea Si
cg21080275| 0.01472]|0.03701| 0.07389 | 0.08861 | hipermetilado 8 144953114 EPPK1 TSS1500 shore Si
cg26513818| -0.04628(0.03742| 0.80481 | 0.75853 hipometilado 1 236555214 IGR shelf Si
€g26270345| 0.01589| 0.03757| 0.05534 | 0.07122 | hipermetilado 5 180017195 SCGB3A1 3'UTR island Si
cg24960057| -0.03873(0.03764| 0.64484 | 0.60611 hipometilado 3 194293992 IGR opensea Si
€g22798770| -0.03012| 0.03834| 0.21898 | 0.18886 hipometilado 3 39072571 IGR opensea Si
cg17749961| -0.15743| 0.03851| 0.32339 | 0.16596 hipometilado 2 30669863 LCLAT1 TSS1500 shore Si
cg10326673| -0.19047| 0.03897| 0.50132 | 0.31085 hipometilado 2 30669757 LCLAT1 TSS1500 shore Si
cg17434329| 0.02185]| 0.03903| 0.84894 | 0.87079 | hipermetilado 15 65221053 ANKDD1A BD opensea Si
€g23222160| -0.01733(0.03920| 0.90830 | 0.89097 hipometilado 14 94605081 IGR opensea Si
cg00472528| -0.04752| 0.03923| 0.80102 | 0.75350 hipometilado 12 124801636 IGR shelf Si
cg07573727| 0.01581] 0.03925| 0.09335 | 0.10916 | hipermetilado 14 74706196 VSX2 5'UTR island Si
cg08683831| 0.05173]| 0.03947| 0.23915 | 0.29088 | hipermetilado 4 1404607 IGR shore Si
cg26317209| 0.03865| 0.03984| 0.08552 | 0.12417 | hipermetilado 12 133187136 LRCOL1 TS5200 shore Si
cg00289431| 0.03070( 0.04008| 0.61227 | 0.64297 hipermetilado 11 75401420 IGR opensea Si
cg19963943| -0.03760| 0.04032| 0.70772 | 0.67012 hipometilado 13 47337912 IGR opensea Si
cg04790739| 0.02707| 0.04040| 0.72607 | 0.75314 | hipermetilado 12 3072837 TEAD4 5'UTR shelf Si
cg26132774| 0.01961| 0.04074| 0.04638 | 0.06599 | hipermetilado 13 79170146 IGR island Si
cg02897974| -0.03649| 0.04099| 0.82290 | 0.78641 hipometilado 13 112673923 IGR shelf Si
cg15819345| -0.03113(0.04117| 0.69477 | 0.66364 hipometilado 7 28579607 CREB5 BD opensea Si
cg21809927| 0.09775| 0.04118| 0.33830 | 0.43605 | hipermetilado 6 30079265 TRIM31 BD opensea Si
cg04759104| 0.03840| 0.04128| 0.09654 | 0.13494 | hipermetilado 12 133187085 LRCOL1 TSS200 island Si
cg02243495| 0.02070| 0.04138| 0.08067 | 0.10137 | hipermetilado 17 48227139 PPP1R9B 1stExon island Si
cg00511674| 0.01780| 0.04139| 0.06318 | 0.08099 | hipermetilado 16 78080068 IGR island Si
cg00367874| 0.07185( 0.04155| 0.54387 | 0.61572 hipermetilado 2 38713092 [(LOC101929596 BD opensea Si
cg00357221| -0.04985| 0.04194| 0.78739 | 0.73754 hipometilado 10 114043412 TECTB 755200 opensea Si
€g26221342| 0.01394(0.04208| 0.92538 | 0.93932 [ hipermetilado 5 1272400 TERT BD shore Si
cg23676439| 0.01673| 0.04330| 0.03778 | 0.05451 | hipermetilado 4 155663836 LRAT TSS1500 island Si
€g26268742| -0.01818| 0.04332| 0.92967 | 0.91150 hipometilado 19 48563560 PLA2G4C BD shore Si
cg20938047| 0.04339(0.04336| 0.72310 | 0.76649 hipermetilado 14 25357032 STXBP6 BD opensea Si
cg13837997| -0.03133| 0.04364| 0.81485 | 0.78352 hipometilado 7 156917109 IGR opensea Si
cg03495660| -0.01483( 0.04400| 0.95242 | 0.93759 hipometilado 16 1074500 IGR shelf Si
cg20361154| 0.01100| 0.04441| 0.02205 | 0.03305 | hipermetilado 22 22862884 ZNF280B 5'UTR island Si
cg15941803| 0.02593| 0.04441| 0.11706 | 0.14300 | hipermetilado 16 56623105 MT3 TS5200 island Si
cg13100130| 0.02010( 0.04470| 0.81850 | 0.83861 hipermetilado 5 78984248 CMYAS5 TSS1500 opensea Si
cg12923043| 0.03336] 0.04472| 0.73982 | 0.77317 | hipermetilado 5 134544265 C5o0rf66 5'UTR opensea Si
cg01604809| 0.01712(0.04476| 0.87001 | 0.88714 hipermetilado 19 5595291 SAFB2 BD shore Si
cg26069920| 0.06100| 0.04480| 0.55315 | 0.61414 | hipermetilado X 75649532 MAGEE1 1stExon island Si
cg27307529| 0.06282(0.04561| 0.60722 | 0.67004 | hipermetilado 9 123844564 IGR opensea Si
cg18537464| -0.04405(0.04599| 0.60399 | 0.55994 hipometilado 18 76345144 IGR opensea Si
€g22321422| 0.02793| 0.04605| 0.81358 | 0.84151 | hipermetilado 12 132625414 DDX51 BD shelf Si
cg08094206| -0.08830( 0.04614| 0.42643 | 0.33813 hipometilado 6 30122523 TRIM10 BD opensea Si
cg24219671| -0.03699| 0.04637| 0.82626 | 0.78927 hipometilado 6 36275520 PNPLA1 3'UTR opensea Si
cg27612324| 0.04638| 0.04662| 0.17494 | 0.22132 | hipermetilado 12 133177383 IGR shore Si
cg05937941( 0.03840(0.04680| 0.73597 | 0.77437 hipermetilado 7 32996314 FKBP9 TSS1500 shore Si
cg16274229| 0.02493| 0.04683| 0.68765 | 0.71258 | hipermetilado 14 42297732 LRFN5 5'UTR opensea Si
cg07046302| 0.02871(0.04692| 0.78015 | 0.80885 hipermetilado 16 88904273 GALNS BD shore Si
cg07360658| 0.01891| 0.04719| 0.08160 | 0.10051 | hipermetilado 7 150780793 TMUB1 TSS1500 island Si
cg04546815| 0.02117(0.04739| 0.81145 | 0.83262 | hipermetilado 1 62739014 KANK4 BD opensea Si
cg21291133| 0.04507| 0.04756| 0.64256 | 0.68763 | hipermetilado 5 79331802 THBS4 755200 shore Si
cg00057134| 0.03123]| 0.04773| 0.40980 | 0.44103 | hipermetilado 9 88313473 AGTPBP1 BD opensea Si
cg07409443| 0.05577(0.04782]| 0.18444 | 0.24021 hipermetilado 10 36923818 IGR opensea Si
€g26946232| -0.07164| 0.04791| 0.64738 | 0.57575 hipometilado 6 166090312 IGR opensea Si
cg03950121| -0.02073| 0.04810| 0.80207 | 0.78133 hipometilado 10 134016915 DPYSL4 BD shore Si
cg19354746| 0.01905| 0.04828| 0.27557 | 0.29461 | hipermetilado 22 50969673 TYMP TSS1500 island Si
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cg10418855( 0.03697| 0.02276| 0.66668 | 0.70365 hipermetilado X 23901443 APOO BD opensea Si
cg14536845| 0.04763|0.02277| 0.48197 | 0.52960 | hipermetilado 12 85818609 IGR opensea Si
cg16031338( -0.02631| 0.02293| 0.83345 | 0.80714 hipometilado 1 2430136 PLCH2 BD shelf Si
cg01495425| 0.03990( 0.02325( 0.61290 | 0.65280 | hipermetilado 15 55401029 IGR opensea Si
€g22616881| 0.02533]|0.02357| 0.08441 | 0.10973 [ hipermetilado 7 96642096 DLX6AS BD shelf Si
cg10865628 | 0.02437(0.02419( 0.09983 | 0.12419 | hipermetilado 2 115918782 DPP10 TSS1500 island Si
cg19761110| 0.05789| 0.02442| 0.44038 | 0.49827 | hipermetilado 2 236774071 AGAP1 BD island Si
cg11210138 | 0.08588| 0.02489| 0.67864 | 0.76452 hipermetilado 17 46233945 MIR1203 TSS200 opensea Si
cg25416829| 0.02505| 0.02504| 0.77742 | 0.80247 | hipermetilado 16 3564569 CLUAP1 5'UTR opensea Si
cg17283857( 0.03113] 0.02520| 0.07821 | 0.10934 hipermetilado 10 102989315 FLJ41350 TSS200 island Si
cg00491523 | -0.05852|0.02594| 0.46122 | 0.40269 hipometilado 16 6913336 A2BP1 5'UTR opensea Si
cg25452854 0.02181| 0.02638| 0.10433 | 0.12614 hipermetilado 1 217311234 ESRRG TSS200 shore Si
cg00699993 | 0.01630( 0.02645[ 0.03952 | 0.05582 | hipermetilado 4 158141570 GRIA2 TSS200 island Si
cg07626700| 0.06965| 0.02645| 0.67641 | 0.74607 | hipermetilado 7 156741534 NOM1 TSS1500 island Si
cg13378934| 0.04269(0.02662( 0.24831 | 0.29100 | hipermetilado 19 47910580 MEIS3 BD shore Si
cg05279229| -0.04121|0.02688| 0.83930 | 0.79808 hipometilado 7 1896384 MAD1L1 BD island Si
cg10730349( 0.02711] 0.02699| 0.05332 | 0.08043 hipermetilado 11 35441796 SLC1A2 TSS1500 island Si
cg17333895| 0.03451]|0.02705| 0.69056 | 0.72507 | hipermetilado 1 43823552 CDC20 TSS1500 shore Si
cg19969083 | 0.07135| 0.02705| 0.53630 | 0.60765 hipermetilado 13 106753187 IGR opensea Si
cg00852921| 0.05248|0.02724| 0.52390 | 0.57638 | hipermetilado 20 62120544 EEF1A2 BD island Si
cg10815453( 0.08410| 0.02753| 0.44864 | 0.53273 hipermetilado 21 45122781 IGR opensea Si
cg08247321| 0.08739(0.02762( 0.51078 | 0.59818 | hipermetilado 13 33479697 LINC00423 BD opensea Si
¢g02522035| 0.02066| 0.02771| 0.07955 | 0.10021 | hipermetilado 16 78037098 IGR opensea Si
cg01622718| 0.04515|0.02773| 0.79556 | 0.84072 hipermetilado 7 158363414 PTPRN2 BD shore Si
¢g15221280| 0.02845|0.02791| 0.75879 | 0.78724 | hipermetilado 12 9242536 A2M BD opensea Si
cg15652532( -0.22553| 0.02795| 0.54960 | 0.32407 hipometilado 2 30669759 LCLAT1 TSS1500 shore Si
cg16345720| -0.04966| 0.02796| 0.82932 | 0.77966 hipometilado 11 64727184 C1lorf85 5'UTR opensea Si
cgl17367844( 0.02230| 0.02808| 0.82084 | 0.84315 hipermetilado 17 66382274 ARSG BD opensea Si
cg13359356| 0.02597|0.02913| 0.75200 | 0.77796 | hipermetilado 14 24738503 RABGGTA BD shelf Si
cg05759948( -0.03639| 0.02915| 0.76563 | 0.72923 hipometilado 10 54532533 MBL2 TSS1500 opensea Si
cg01255414 | 0.01785(0.02928( 0.05187 | 0.06973 | hipermetilado 3 192127991 FGF12 TSS1500 island Si
cg20334313| 0.02586| 0.02970| 0.10872 | 0.13458 | hipermetilado 8 50822381 IGR island Si
cg19935951 | 0.04805(0.02983( 0.51904 | 0.56709 | hipermetilado 4 151258915 LRBA BD opensea Si
cg09259517| 0.03178|0.02998| 0.73790 | 0.76968 hipermetilado 8 130116116 IGR opensea Si
cg20314884 | 0.04041|0.03010| 0.55759 | 0.59801 hipermetilado 2 220108094 GLB1L BD island Si
cg19525261| -0.06559|0.03016| 0.47246 | 0.40687 hipometilado 11 91864865 IGR opensea Si
cg06784574( -0.02131| 0.03022| 0.89412 | 0.87281 hipometilado 16 46745827 MYLK3 BD opensea Si
cg14306652 | -0.05993| 0.03080| 0.28923 | 0.22930 hipometilado X 122217799 IGR opensea Si
cg22028894 0.03506| 0.03094| 0.78373 | 0.81879 hipermetilado 5 140719360 PCDHGA2 1stExon shore Si
cg00878516 [ -0.01450( 0.03139( 0.94793 | 0.93343 hipometilado 19 35842853 FFAR1 1stExon island Si
cg23405658 | 0.02450| 0.03158| 0.80252 | 0.82702 | hipermetilado 11 763824 TALDO1 BD opensea Si
cg09827139 | 0.02582(0.03171| 0.13996 | 0.16578 | hipermetilado 4 1401710 NKX1-1 TSS1500 island Si
cg22889573| 0.01630| 0.03209| 0.04758 | 0.06388 | hipermetilado 3 134369939 KY TSS200 island Si
cg21133868 | -0.03592| 0.03210| 0.66729 | 0.63136 hipometilado 5 1224256 SLC6A19 3'UTR shelf Si
cg07907386| 0.01566|0.03271| 0.04744 | 0.06310 | hipermetilado 4 41749443 PHOX2B BD island Si
cg24622544 0.05067| 0.03294| 0.34555 | 0.39623 hipermetilado 12 121021673 IGR shore Si
cg27333886| 0.03776|0.03323| 0.48723 | 0.52499 | hipermetilado 19 47713807 SAE1 3'UTR opensea Si
cg09803494  0.03029| 0.03350| 0.70767 | 0.73796 hipermetilado 8 116575634 TRPS1 BD opensea Si
cg20494424 | -0.02719(0.03380( 0.85291 | 0.82572 hipometilado 14 101970709 IGR opensea Si
€g26293825| 0.02679|0.03387| 0.72548 | 0.75227 | hipermetilado X 152040592 IGR opensea Si
cg14003931| 0.06648(0.03418[ 0.25893 | 0.32541 | hipermetilado 10 134938469 GPR123 BD island Si
cg27127814| 0.01636| 0.03424| 0.03237 | 0.04874 | hipermetilado 13 53425257 IGR island Si
cg14006181 | 0.02945|0.03461| 0.10384 | 0.13329 hipermetilado 14 29254942 Cl4orf23 BD island Si
cg10389436| 0.04039|0.03524| 0.71099 | 0.75138 | hipermetilado X 26210406 MAGEB6 TSS200 opensea Si
cg05018974( 0.02895| 0.03530| 0.76543 | 0.79437 hipermetilado 19 3015439 TLE2 BD opensea Si
cg25874108 | -0.03676| 0.03539| 0.57849 | 0.54174 hipometilado 17 72892908 IGR shelf Si
cg08697310( 0.05030| 0.03545| 0.47474 | 0.52504 hipermetilado 11 64739810 Cllorf85 TSS1500 shore Si
cg27220549 | 0.02813|0.03575[ 0.76286 | 0.79099 | hipermetilado 2 242289494 44806 EB opensea Si
cg03533472| 0.04066| 0.03582| 0.36189 | 0.40254 | hipermetilado 16 46919112 GPT2 BD shore Si
cg14544225| -0.03227(0.03589( 0.88152 | 0.84925 hipometilado 17 11139650 IGR shelf Si
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cg20847018| -0.03723| 0.04861| 0.85867 | 0.82144 hipometilado 11 116580245 IGR shore Si
cg08535112| -0.02299| 0.04905| 0.87677 | 0.85377 hipometilado 10 61418311 SLC16A9 BD opensea Si
cg11072367| 0.02425]| 0.04913| 0.76442 | 0.78867 | hipermetilado 14 77409055 IGR opensea Si
cg04821009| 0.02652| 0.04926| 0.88752 | 0.91403 | hipermetilado 5 94982163 RFESD TSS1500 shore Si
cg04194073| 0.03765[0.04927( 0.08432 | 0.12197 | hipermetilado 22 50064930 IGR island Si
cg19834745| 0.02028] 0.04952| 0.80065 | 0.82093 | hipermetilado 16 68777093 CDH1 BD opensea Si
cg10193817| 0.02147[0.04988[ 0.07382 | 0.09529 | hipermetilado 11 115375226 CADM1 5'UTR island Si

Tabla Anexa 8. Andlisis de enriquecimiento de vias de la Enciclopedia de Genes y Genomas de
Kioto de los CpGs diferencialmente metilados validados con la misma direccién en la Tabla 2

Descripcion Tamafio | Valor de p FDR Pathx?asbllr;c‘l‘uded Simbolo del gen
Sinapsis glutamatérgica 114| 6.3105E-05 0.020572 Si GRIA2, GRIA3, GRIK2, PLA2G4C, SLC1A2, SLC38A3
Depresidn a largo término 60 0.0058546 0.90039 Si GRIA2, GRIA3, PLA2G4C
Adiccion a amfetaminas 68| 0.0082858 0.90039 CREB5, GRIA2, GRIA3
Cascada de couagulacion y del complemento 79 0.012474 0.94487 A2M, ITGB2, MBL2
Via de sefializacion de Hippo 154 0.014492 0.94487 Si CDH1, ITGB2, TEAD4, WNT7A
Adiccion a nicotina 40 0.024953 1 GRIA2, GRIA3
Cancer de vejiga 41 0.026131 1 CDH1, TYMP
Adiccion a cocaina 49 0.036334 1 CREB5, GRIA2
Malaria 49 0.036334 1 ITGB2, THBS4
Absorcién de minerales 51 0.03909 1 SLC6A19, TRPVE

140




Tabla Anexa 9. CpGs diferencialmente metilados entre pacientes con obesidad y diabetes tipo
2 y pacientes con obesidad y sin diabetes tipo 2 del analisis de metilacidon extendida.

Media del

Media del

Estado de . . Localizacion| Contexto |DMCs included
CpG deltap % | FDR valor B | valor B L. Chr Posicion | Simbolo del gen L. . .
metilacién en OD gendmica |conisla CpG| inTabla 2
OND oD
cg01500431| -25.6973 | 0.0382 | 0.88885 [0.6318767| hipometilado 22 24388327 GSTTP2 BD shelf Si
cg15652532| -25.118 | 0.028 0.581 0.330 hipometilado 2 30669759 LCLAT1 TSS1500 shore Si
cg10326673| -21.522 | 0.030 0.534 0.319 hipometilado 2 30669757 LCLAT1 TSS1500 shore Si
cg17749961| -19.552 | 0.014 0.344 0.149 hipometilado 2 30669863 LCLAT1 TSS1500 shore Si
cg05586384| 10.454 0.026 0.112 0.216 hipermetilado 10 64005030 RTKN2 BD opensea Si
cg19525261| -10.445 [ 0.001 0.514 0.409 hipometilado 11 91864865 Intergenic opensea Si
cg02174092| 10.370 0.021 0.180 0.284 hipermetilado 10 43846539 Intergenic island Si
cg03327325| 8.984 0.025 0.262 0.352 hipermetilado 10 43846574 Intergenic island Si
cg03303774| 8.869 0.000 0.186 0.275 hipermetilado 4 1407052 Intergenic shore Si
cg21809927| 8.719 0.046 0.355 0.442 hipermetilado 6 30079265 TRIM31 BD opensea Si
cg26284735| -8.698 0.002 0.579 0.492 hipometilado 3 5065165 Intergenic shelf Si
cg00277334| -8.620 0.001 0.394 0.308 hipometilado 10 82204260 Intergenic opensea Si
cg02517528| -8.158 0.005 0.781 0.700 hipometilado 12 132068115 Intergenic | opensea Si
€g26946232| -7.854 0.017 0.678 0.599 hipometilado 6 166090312 Intergenic | opensea Si
cg13448197| 7.781 0.028 0.156 0.233 hipermetilado 10 43846281 Intergenic island Si
¢g20905180| 7.635 0.010 0.655 0.731 hipermetilado 8 11149412 MTMR9 BD opensea Si
€g25258098| -7.383 0.047 0.450 0.377 hipometilado 11 396794 PKP3 BD island Si
cg01353941| 7.167 0.026 0.569 0.640 hipermetilado 3 191781655 Intergenic | opensea Si
€g22699620| -7.055 0.004 0.567 0.497 hipometilado 21 46348691 ITGB2 5'UTR shelf Si
cg04106633| 6.938 0.041 0.794 0.864 hipermetilado 4 1044584 Intergenic island Si
cg17643330| -6.852 0.037 0.497 0.429 hipometilado 5 20421453 CDH18 5'UTR opensea Si
cg12885826| -6.769 0.034 0.599 0.531 hipometilado 11 85757355 PICALM 5'UTR opensea Si
cg23985374| 6.752 0.000 0.492 0.560 hipermetilado 5 140240941 PCDHA6 BD shore Si
cg01794156| -6.692 0.046 0.550 0.483 hipometilado 11 397077 PKP3 BD island Si
cg20574820( -6.654 0.013 0.671 0.604 hipometilado 4 81230962 Intergenic opensea Si
cg09811510| -6.643 0.016 0.430 0.364 hipometilado 3 159590447 SCHIP1 BD opensea Si
cg01988559| 6.600 0.027 0.708 0.774 hipermetilado 8 222125 Intergenic opensea Si
cg27661394( -6.489 0.016 0.736 0.671 hipometilado 4 4661952 Intergenic opensea Si
cg23012519| -6.458 0.019 0.272 0.208 hipometilado 11 397486 PKP3 BD shore Si
cg15228618| -6.407 0.020 0.286 0.222 hipometilado 18 55448441 ATP8B1 5'UTR opensea Si
cg24417482| -6.342 0.034 0.562 0.499 hipometilado 1 66488936 PDE4B BD opensea Si
cg00528572| 6.332 0.037 0.238 0.301 hipermetilado 11 92703433 MTNR1B BD island Si
cg22398783| 6.284 0.001 0.594 0.657 hipermetilado 9 93880106 Intergenic island Si
cg23495647| -6.268 0.025 0.633 0.571 hipometilado 4 170284641 Intergenic opensea Si
cg11469098| 6.257 0.038 0.219 0.282 hipermetilado 8 49647809 EFCAB1 5'UTR island Si
cg18351999| 6.248 0.007 0.126 0.188 hipermetilado 11 406901 SIGIRR BD island Si
cg15014164| -6.234 0.008 0.635 0.573 hipometilado 9 2251185 Intergenic opensea Si
cg24859617| -6.213 0.001 0.821 0.759 hipometilado 11 125656966 PATE3 TSS1500 opensea Si
cg00168240| -6.155 0.008 0.801 0.740 hipometilado 1 3347457 PRDM16 BD shelf Si
cg03673989| -6.073 0.036 0.832 0.771 hipometilado 11 380069 B4GALNT4 BD island Si
cg00658016| 6.060 0.031 0.118 0.179 hipermetilado 3 178865678 PIK3CA TSS1500 shore Si
cg24280832| -6.032 0.020 0.529 0.469 hipometilado 10 77871958 C100rf11 BD shore Si
cg25482834| -5.926 0.019 0.715 0.656 hipometilado 8 39717480 Intergenic | opensea Si
cg09086168| -5.875 0.007 0.767 0.709 hipometilado 4 70803577 CSN1S1 BD opensea Si
cg06522515| -5.861 0.010 0.714 0.656 hipometilado 3 184090630 THPO BD opensea Si
€g26529538| -5.845 0.010 0.701 0.643 hipometilado 10 114074165 GUCY2GP BD opensea Si
cg18801955| -5.828 0.014 0.630 0.572 hipometilado 11 15651124 Intergenic | opensea Si
cg18809706| -5.810 0.040 0.721 0.663 hipometilado 7 143209945 Intergenic shore Si
cg07626700( 5.801 0.027 0.684 0.742 hipermetilado 7 156741534 NOM1 TSS1500 island Si
cg05346981| -5.794 0.016 0.652 0.594 hipometilado 1 218649868 MIR548F3 BD opensea Si
cg10151737| -5.771 0.029 0.161 0.103 hipometilado 6 170615854 FAM120B 1stExon island Si
cg08784247| 5.747 0.028 0.527 0.585 hipermetilado 12 81329808 MIR618 TSS200 shore Si
cg20336571| 5.714 0.025 0.510 0.567 hipermetilado 10 71812134 H2AFY2 TSS1500 shore Si
cg03240800| 5.692 0.034 0.750 0.806 hipermetilado 5 140219613 PCDHA6 BD shore Si
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cg25362709| -5.621 0.009 0.842 0.785 hipometilado 11 124413728 OR8B12 TSS200 opensea Si
cg27401755| -5.574 0.039 0.742 0.686 hipometilado 8 100371135 VPS13B BD opensea Si
cg16745033| -5.501 0.009 0.267 0.212 hipometilado 8 81143546 Intergenic opensea Si
cg27334928| 5.485 0.014 0.603 0.658 hipermetilado 9 102277580 Intergenic opensea Si
cg04265011| -5.475 0.048 0.324 0.270 hipometilado 1 95428129 | LOC729970 BD opensea Si
cg15546412| -5.434 0.040 0.670 0.615 hipometilado 4 159985919 Intergenic opensea Si
cg09747162| 5.427 0.032 0.641 0.695 hipermetilado 1 35227074 GJB4 BD island Si
cg09541526| -5.411 0.031 0.445 0.391 hipometilado 3 164448691 | LINCO1324 BD opensea Si
cg24727089| -5.396 0.044 0.618 0.564 hipometilado 18 54259794 Intergenic opensea Si
cg02526277| 5.342 0.043 0.421 0.474 hipermetilado 11 18230620 | LOC494141 TSS200 island Si
cg14195119| -5.252 0.024 0.549 0.497 hipometilado 12 109316118 SVOP BD opensea Si
cg05898320| -5.251 0.020 0.789 0.736 hipometilado 3 55442720 Intergenic | opensea Si
cg24960057| -5.222 0.001 0.644 0.591 hipometilado 3 194293992 Intergenic opensea Si
cg11635197| 5.206 0.015 0.572 0.624 hipermetilado 11 66193993 NPAS4 3'UTR opensea Si
cg21893210| 5.186 0.012 0.267 0.319 hipermetilado 2 220108407 GLB1L 5'UTR shore Si
cg00993076( -5.147 0.038 0.546 0.495 hipometilado 7 106280967 Intergenic opensea Si
cg07859753| -5.131 0.043 0.702 0.650 hipometilado 13 96300257 Intergenic shelf Si
cg05411132| 5.106 0.043 0.661 0.712 hipermetilado X 99195115 | LOC442459 TSS1500 shore Si
cg01561869| 5.099 0.033 0.329 0.380 hipermetilado 5 140725147 | PCDHGA2 BD island Si
cg07766402| -5.057 0.048 0.540 0.490 hipometilado 17 2143584 SMG6 5'UTR opensea Si
cg15287044| -5.056 0.019 0.692 0.641 hipometilado 19 24269525 ZNF254 TSS1500 opensea Si
cg18123184| -5.051 0.028 0.576 0.525 hipometilado 9 77461952 TRPM6 BD opensea Si
cg24347525| -5.038 0.013 0.528 0.477 hipometilado 5 146603831 Intergenic opensea Si
cg16532685| -5.016 0.003 0.856 0.806 hipometilado 19 24182604 Intergenic opensea Si
cg26790981| -5.011 0.037 0.709 0.658 hipometilado 19 33281643 TDRD12 3'UTR opensea Si
cg09750510| -5.006 0.010 0.818 0.768 hipometilado 6 25761690 SLC17A4 5'UTR opensea Si
cg02871941| 5.006 0.040 0.829 0.879 hipermetilado 19 33210836 TDRD12 5'UTR island Si
cg14189878| -4.941 0.007 0.686 0.636 hipometilado 10 4569800 Intergenic opensea Si
cg10602248| 4.922 0.020 0.389 0.438 hipermetilado 2 220108337 GLBIL 1stExon island Si
cg13099429| 4.911 0.039 0.332 0.381 hipermetilado 14 70827109 COX16 TSS1500 shore Si
cg01578632| 4.894 0.045 0.596 0.645 hipermetilado 16 69958298 wwp2 TSS1500 opensea Si
cg05844859| -4.893 0.005 0.883 0.834 hipometilado 3 132444827 |[NCRNA00119 BD shelf Si
cg24975688| -4.891 0.003 0.598 0.549 hipometilado 21 46786707 Intergenic shore Si
cg17376853| 4.886 0.028 0.618 0.667 hipermetilado 11 405970 SIGIRR BD shore Si
cg01722932| 4.874 0.034 0.284 0.333 hipermetilado 11 92702653 MTNR1B TSS200 shore Si
cg01766743| -4.827 0.016 0.870 0.821 hipometilado 12 24608519 SOX5 5'UTR opensea Si
cg19969083| 4.824 0.045 0.548 0.597 hipermetilado 13 106753187 Intergenic | opensea Si
cg01322142| 4.818 0.017 0.602 0.650 hipermetilado 4 786718 CPLX1 BD shore Si
cg10190509| -4.796 0.009 0.762 0.714 hipometilado 17 34308137 CCL16 BD opensea Si
cg27657459| -4.788 0.038 0.890 0.842 hipometilado 17 54853771 Intergenic shelf Si
cg09726240| 4.786 0.028 0.200 0.248 hipermetilado 11 70672878 SHANK2 BD island Si
cg27612324| 4.767 0.020 0.170 0.218 hipermetilado 12 133177383 Intergenic shore Si
cg02711652| 4.742 0.009 0.088 0.135 hipermetilado 17 63555717 AXIN2 5'UTR shore Si
cg10653532| 4.726 0.037 0.851 0.898 hipermetilado 6 11048137 Intergenic shelf Si
cg00354692| -4.706 0.032 0.755 0.708 hipometilado 5 82878006 VCAN 3'UTR opensea Si
cg26519249| -4.699 0.007 0.686 0.639 hipometilado 8 123682301 Intergenic opensea Si
cg23715709| -4.698 0.015 0.495 0.448 hipometilado 1 234086989 | SLC35F3 BD opensea Si
cg05050864| -4.682 0.004 0.589 0.542 hipometilado X 136118853 Intergenic shelf Si
cg06104343| -4.647 0.018 0.778 0.732 hipometilado 17 70392577 Intergenic opensea Si
cg06541218| -4.643 0.047 0.786 0.740 hipometilado 2 146798769 Intergenic opensea Si
cg06148154| -4.616 0.036 0.812 0.765 hipometilado 5 134510531 C5orf66 5'UTR opensea Si
cg26367719| -4.612 0.004 0.695 0.649 hipometilado 19 55875605 | FAM71E2 TSS1500 shore Si
cg16240755| -4.603 0.048 0.694 0.648 hipometilado 2 101959078 Intergenic opensea Si
cg07053841| -4.603 0.043 0.540 0.494 hipometilado 6 29012588 OR2W1 1stExon opensea Si
cg16345720| -4.599 0.013 0.810 0.764 hipometilado 11 64727184 Cllorf85 5'UTR opensea Si
cg22199118| -4.592 0.020 0.596 0.550 hipometilado 8 69350927 C8orf34 5'UTR opensea Si
cg14825736| -4.591 0.006 0.730 0.684 hipometilado 5 142077949 FGF1 TSS1500 opensea Si
cg26036125| -4.559 0.002 0.823 0.777 hipometilado 18 74841187 MBP 5'UTR shelf Si
cg25157999| -4.559 0.003 0.837 0.792 hipometilado 12 657046 B4GALNT3 BD opensea Si
cg10815453| 4.549 0.022 0.444 0.489 hipermetilado 21 45122781 Intergenic opensea Si
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cg24622544| 4.549 0.023 0.355 0.400 hipermetilado 12 121021673 Intergenic shore Si
cg21796547| -4.536 0.008 0.201 0.156 hipometilado 14 73705457 PAPLN 5'UTR shore Si
cg05398321| -4.533 0.049 0.894 0.849 hipometilado 14 91700968 GPR68 BD island Si
cg13859847| -4.527 0.014 0.638 0.592 hipometilado 15 79579422 | ANKRD34C 5'UTR shelf Si
cg04490211| -4.515 0.007 0.843 0.798 hipometilado 10 110946662 Intergenic | opensea Si
cg14456855| -4.515 0.030 0.728 0.683 hipometilado 3 183653938 ABCC5 BD opensea Si
cg19105362| 4.514 0.034 0.161 0.206 hipermetilado 10 71929497 SAR1A 5'UTR shore Si
cg17908947| -4.500 0.006 0.846 0.801 hipometilado 22 38600334 MAFF 5'UTR shore Si
cg03682453| -4.490 0.016 0.829 0.784 hipometilado 3 16113103 Intergenic | opensea Si
cg21512324| -4.475 0.023 0.760 0.715 hipometilado 8 89718417 Intergenic opensea Si
cg00009304| -4.470 0.042 0.769 0.724 hipometilado 11 4871187 OR5151 TSS1500 opensea Si
cgl11315777| 4.449 0.025 0.254 0.298 hipermetilado 21 30449989 | MAP3K7CL 1stExon shelf Si
cg12652240| -4.449 0.010 0.625 0.581 hipometilado 9 113188514 SVEP1 BD opensea Si
cg07731620| 4.440 0.026 0.138 0.182 hipermetilado 6 41340500 Intergenic shore Si
cg19935951| 4.433 0.012 0.528 0.573 hipermetilado 4 151258915 LRBA BD opensea Si
cg02873315| 4.429 0.043 0.630 0.674 hipermetilado 10 131927449 Intergenic island Si
cg10217853| -4.415 0.014 0.635 0.591 hipometilado 15 98505199 ARRDC4 BD shore Si
cg08941098| -4.392 0.021 0.819 0.775 hipometilado 7 141244370 Intergenic [ opensea Si
cg03768897| -4.370 0.036 0.838 0.794 hipometilado 10 127588272 FANK1 BD shelf Si
cg09066361| 4.362 0.032 0.508 0.552 hipermetilado 7 126890254 GRM8 5'UTR shore Si
cg04535803| 4.342 0.010 0.211 0.254 hipermetilado X 33744947 Intergenic island Si
cg10086067| -4.339 0.024 0.684 0.641 hipometilado 17 50931889 Intergenic opensea Si
cg14869070| 4.311 0.026 0.681 0.724 hipermetilado 1 212336373 Intergenic opensea Si
cg06338499| 4.303 0.026 0.423 0.466 hipermetilado 18 34854300 | BRUNOL4 BD island Si
cg04523791| -4.286 0.047 0.728 0.685 hipometilado 4 59849905 Intergenic | opensea Si
cg00265891| -4.286 0.050 0.625 0.582 hipometilado 3 171471619 PLD1 5'UTR opensea Si
cg14223723| -4.274 0.033 0.747 0.704 hipometilado 2 99279985 MGAT4A TSS200 opensea Si
cg04789475| -4.266 0.020 0.616 0.573 hipometilado 4 186960991 Intergenic | opensea Si
cg21044139| 4.254 0.035 0.704 0.747 hipermetilado 16 81254139 PKD1L2 TSS200 opensea Si
cg15873301| 4.248 0.042 0.116 0.159 hipermetilado 3 12045459 SYN2 TSS1500 shore Si
cg18537464| -4.235 0.041 0.603 0.561 hipometilado 18 76345144 Intergenic | opensea Si
cg14527022| -4.232 0.007 0.353 0.310 hipometilado 5 107177134 Intergenic opensea Si
cg05271743| 4.215 0.030 0.570 0.612 hipermetilado 1 205216467 T™MCC2 BD opensea Si
cg02685978| 4.215 0.034 0.702 0.744 hipermetilado 6 100065987 Intergenic shore Si
cg27451362| 4.211 0.026 0.149 0.192 hipermetilado 6 101846650 GRIK2 7551500 shore Si
cg09508281| 4.189 0.021 0.296 0.338 hipermetilado 4 71503375 ENAM BD opensea Si
€g26200533| -4.188 0.038 0.434 0.393 hipometilado 3 136612977 NCK1 5'UTR opensea Si
€g23194938| -4.183 0.027 0.760 0.719 hipometilado 21 16388312 NRIP1 5'UTR opensea Si
cg25119870| 4.182 0.022 0.322 0.364 hipermetilado X 122318637 GRIA3 BD shore Si
cg09393309| -4.178 0.043 0.552 0.510 hipometilado 2 200815984 TYWS5 BD opensea Si
cg19761110| 4.167 0.034 0.457 0.499 hipermetilado 2 236774071 AGAP1 BD island Si
cg13481359| 4.164 0.014 0.298 0.340 hipermetilado 2 73520043 EGR4 BD island Si
cg13407169| -4.160 0.013 0.657 0.616 hipometilado 2 74731413 | LOC151534 BD shore Si
cg10691430| -4.126 0.034 0.649 0.608 hipometilado 2 68107369 Intergenic opensea Si
cg25752087| -4.113 0.048 0.507 0.466 hipometilado 17 12523042 Intergenic opensea Si
€g23999956| -4.072 0.012 0.779 0.738 hipometilado 5 27437552 Intergenic opensea Si
cg05626790( 4.063 0.039 0.060 0.100 hipermetilado 12 133187174 Intergenic shore Si
€g23944682( 4.061 0.035 0.186 0.227 hipermetilado X 49969429 Intergenic | opensea Si
cg23546097| -4.059 0.015 0.548 0.508 hipometilado 16 15740943 NDE1 5'UTR shelf Si
cg15662730| -4.053 0.013 0.515 0.475 hipometilado 19 30050792 VSTM2B BD opensea Si
cg19508458| -4.053 0.012 0.714 0.673 hipometilado 14 97091902 Intergenic | opensea Si
cg11533763| -4.052 0.032 0.744 0.704 hipometilado 10 88227406 WAPAL BD opensea Si
cg04435377| -4.048 0.020 0.822 0.782 hipometilado 22 23744094 | ZDHHC8P BD opensea Si
cg25093813| 4.035 0.049 0.316 0.356 hipermetilado 2 45030336 Intergenic shore Si
cg09666191| -4.019 0.048 0.585 0.545 hipometilado 10 105786728 SLK 3'UTR opensea Si
€g26069920| 4.017 0.029 0.534 0.574 hipermetilado X 75649532 MAGEE1 1stExon island Si
cg04455058| 4.013 0.009 0.070 0.110 hipermetilado 9 139085579 Intergenic island Si
cg16754015| -4.001 0.021 0.891 0.851 hipometilado 10 1415068 ADARB2 BD shore Si
cg03593280| -3.991 0.005 0.187 0.147 hipometilado 7 106300098 | FLJ36031 3'UTR shore Si
cg04853129| -3.988 0.020 0.676 0.637 hipometilado 10 71244851 TSPAN15 BD opensea Si
cg01975548| 3.985 0.036 0.134 0.174 hipermetilado 2 166060639 SCN3A TS5200 opensea Si
cg13588987| -3.984 0.018 0.590 0.550 hipometilado 13 73112437 Intergenic | opensea Si
cg23620343| -3.983 0.017 0.716 0.676 hipometilado 8 58944148 FAM110B EB opensea Si
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cg20031327( -3.979 0.013 0.712 0.672 hipometilado 7 151033415 Intergenic | opensea Si
cg16311536( 3.967 0.020 0.155 0.194 hipermetilado 10 105344174 NEURL BD island Si
€g25626441( -3.960 0.029 0.915 0.876 hipometilado X 77152114 MAGT1 TSS1500 shore Si
cg02899584| -3.956 0.030 0.548 0.509 hipometilado 11 27240063 [ BBOX1-AS1 BD opensea Si
cg01285144| 3.941 0.043 0.217 0.257 hipermetilado 11 5174983 OR52A1 TSS1500 opensea Si
cg16192086| -3.940 0.031 0.661 0.621 hipometilado 2 114588977 |0C101060091 BD opensea Si
cg17303779| -3.936 0.014 0.585 0.545 hipometilado 5 179532989 | RASGEF1C BD opensea Si
€g26121234| -3.927 0.030 0.473 0.434 hipometilado 3 13899618 WNT7A BD shelf Si
€g22028894| 3.923 0.006 0.782 0.821 hipermetilado 5 140719360 | PCDHGA2 1stExon shore Si
cg04987487( -3.921 0.016 0.527 0.488 hipometilado 7 112214030 Intergenic | opensea Si
cg00496544| -3.916 0.012 0.597 0.558 hipometilado 9 32819000 Intergenic opensea Si
cg09142476( -3.909 0.009 0.798 0.759 hipometilado 2 186526128 Intergenic | opensea Si
€g23427525| -3.907 0.012 0.706 0.667 hipometilado 3 190104590 CLDN16 TSS1500 opensea Si
cg09686331| -3.903 0.037 0.598 0.559 hipometilado 5 132581465 FSTL4 BD opensea Si
cg19452802| 3.901 0.041 0.312 0.351 hipermetilado 6 46459961 Intergenic shore Si
€g25456593[ 3.900 0.037 0.167 0.206 hipermetilado 11 70672858 SHANK2 BD island Si
cg02513147( -3.898 0.037 0.693 0.654 hipometilado 8 29721654 Intergenic | opensea Si
cg26422698| -3.896 0.037 0.768 0.729 hipometilado 12 93490999 | LOC643339 BD opensea Si
cg23453857( -3.889 0.013 0.558 0.519 hipometilado X 39762766 Intergenic | opensea Si
cg00852921| 3.888 0.038 0.505 0.544 hipermetilado 20 62120544 EEF1A2 BD island Si
cg16280624( -3.881 0.017 0.669 0.630 hipometilado 3 39476251 Intergenic | opensea Si
€g26810908| -3.871 0.048 0.722 0.683 hipometilado 238054569 ZP4 TSS1500 opensea Si
cg18129578| -3.870 0.008 0.685 0.647 hipometilado 95589114 |0C10192971(Q BD opensea Si
cg25041439| -3.870 0.037 0.763 0.725 hipometilado 11 125753110 HYLS1 TSS1500 shelf Si
cg05450351( -3.864 0.028 0.664 0.625 hipometilado 2 188364356 TFPI BD opensea Si
cg01759909( -3.832 0.045 0.776 0.737 hipometilado 17 76264540 Intergenic | opensea Si
cg18872420( 3.831 0.025 0.885 0.923 hipermetilado 14 78023429 SPTLC2 BD opensea Si
cg11283819( 3.826 0.010 0.167 0.205 hipermetilado 13 30689528 Intergenic shore Si
cg20845085| -3.807 0.012 0.768 0.730 hipometilado 12 65728847 MSRB3 BD opensea Si
cg19174658( -3.794 0.048 0.820 0.782 hipometilado 22 45018513 Intergenic shelf Si
€g21982919| -3.793 0.003 0.835 0.797 hipometilado 3 48733742 IP6K2 BD opensea Si
cg03928353| -3.786 0.042 0.551 0.513 hipometilado 15 55402786 Intergenic | opensea Si
cg07409443| 3.784 0.043 0.180 0.218 hipermetilado 10 36923818 Intergenic opensea Si
cg01533115| 3.773 0.048 0.330 0.368 hipermetilado X 48911192 Intergenic island Si
cg07380865( -3.755 0.042 0.649 0.611 hipometilado 17 37704670 Intergenic | opensea Si
cg16606110| -3.753 0.040 0.675 0.637 hipometilado 12 107525099 Intergenic opensea Si
cg09987993( -3.749 0.009 0.901 0.864 hipometilado 2 69381969 ANTXR1 BD opensea Si
cg26618267| -3.736 0.024 0.787 0.750 hipometilado 10 79706243 Intergenic opensea Si
€g20214094( -3.733 0.011 0.777 0.739 hipometilado 11 88909315 Intergenic | opensea Si
cg05207876| -3.732 0.029 0.759 0.722 hipometilado 9 99317249 CDC14B BD opensea Si
cg23506049| -3.715 0.023 0.310 0.273 hipometilado 12 103228185 Intergenic | opensea Si
cg25040362| -3.714 0.008 0.744 0.707 hipometilado 5 179602061 | RASGEF1C 5'UTR opensea Si
cg21851210| 3.713 0.026 0.680 0.717 hipermetilado 3 192167183 FGF12 BD opensea Si
cg20193203( -3.712 0.018 0.891 0.854 hipometilado 3 45379158 Intergenic | opensea Si
cg24582377 3.703 0.009 0.303 0.340 hipermetilado 12 58138195 TSPAN31 TSS1500 opensea Si
cg26571157( -3.689 0.021 0.676 0.639 hipometilado 2 214081451 Intergenic | opensea Si
€g20335953| -3.682 0.045 0.487 0.450 hipometilado 18 51749158 [ SNORA37 TSS1500 shore Si
cg00541638| -3.674 0.034 0.325 0.289 hipometilado 16 9056115 usp7 BD shore Si
cg01368230| 3.673 0.033 0.527 0.563 hipermetilado 9 34628025 ARID3C 755200 shore Si
cg15081698| 3.661 0.013 0.107 0.143 hipermetilado 6 101847050 GRIK2 5'UTR island Si
cg10418855| 3.654 0.021 0.672 0.708 hipermetilado X 23901443 APOO BD opensea Si
cg08378505[ 3.651 0.003 0.100 0.136 hipermetilado 17 73127297 NT5C BD island Si
cg06067723| -3.643 0.016 0.756 0.720 hipometilado 11 8714720 Intergenic shelf Si
cg03770437| -3.638 0.047 0.689 0.653 hipometilado 19 4988206 KDM4B 5'UTR shore Si
cg07969684( -3.629 0.025 0.610 0.574 hipometilado 2 195154914 Intergenic | opensea Si
€g21944372| -3.627 0.005 0.799 0.763 hipometilado 6 45906653 CLIC5 TSS1500 opensea Si
cg13786938| -3.605 0.027 0.593 0.557 hipometilado 5 156594465 FAM71B TSS1500 opensea Si
cg21781988| 3.597 0.036 0.057 0.093 hipermetilado 10 101287742 Intergenic island Si
cg04557025| 3.596 0.017 0.852 0.888 hipermetilado 10 61112134 FAM13C BD opensea Si
cg08683831( 3.592 0.043 0.243 0.279 hipermetilado 4 1404607 Intergenic shore Si
cg20847018| -3.583 0.011 0.863 0.827 hipometilado 11 116580245 Intergenic shore Si
cg07236737| -3.576 0.008 0.778 0.742 hipometilado 17 32746772 Intergenic | opensea Si
cg11304195| -3.572 0.037 0.851 0.816 hipometilado 1 243779347 AKT3 BD opensea Si
cg17550175( -3.567 0.012 0.774 0.739 hipometilado 10 95322270 Intergenic shelf Si
cg06750250| -3.564 0.010 0.717 0.682 hipometilado 20 52767511 Intergenic opensea Si
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cg10905947( -3.561 0.049 0.813 0.777 hipometilado 21 30392204 | RWDD2B TSS1500 shore Si
cg08577641| -3.552 0.041 0.785 0.749 hipometilado 6 73307770 Intergenic opensea Si
cg02742747| -3.549 0.036 0.689 0.653 hipometilado 2 125066470 | CNTNAP5 BD opensea Si
cg26015374( -3.547 0.020 0.742 0.707 hipometilado 5 138205900 | LRRTM?2 3'UTR opensea Si
cg19978477| -3.538 0.027 0.712 0.676 hipometilado 2 171226229 MYO3B BD opensea Si
cg06560379| -3.536 0.027 0.278 0.242 hipometilado 6 44231305 NFKBIE BD shore Si
cg04535120| 3.530 0.013 0.192 0.227 hipermetilado 8 16613053 Intergenic opensea Si
cg06764656| -3.512 0.040 0.665 0.630 hipometilado 2 70775729 TGFA BD opensea Si
cg05371183( -3.510 0.020 0.550 0.514 hipometilado 19 15084573 SLC1A6 TSS1500 opensea Si
cg17682675| -3.508 0.023 0.825 0.789 hipometilado 10 94087556 5-Mar BD opensea Si
cg08307434| -3.508 0.009 0.894 0.859 hipometilado 11 391037 Intergenic shelf Si
cg05600609( -3.498 0.028 0.757 0.722 hipometilado 5 167315790 0oDz2 BD opensea Si
cg20234667| -3.493 0.010 0.522 0.487 hipometilado 22 38301577 MICALL1 TSS1500 shore Si
cg04730685( 3.493 0.008 0.167 0.202 hipermetilado 13 95360278 Intergenic shore Si
€g24965243( -3.485 0.036 0.742 0.708 hipometilado 2 212285 Intergenic shore Si
cg20908478| -3.476 0.012 0.833 0.798 hipometilado 6 3905854 Intergenic opensea Si
cg16680167| -3.472 0.007 0.663 0.628 hipometilado 7 154474156 DPP6 BD opensea Si
cg16857716| 3.469 0.021 0.516 0.551 hipermetilado X 75392480 CXorf26 TSS1500 opensea Si
cg02296932| -3.465 0.039 0.666 0.631 hipometilado 7 4978060 MMD2 BD opensea Si
cg26776018( -3.464 0.044 0.474 0.439 hipometilado 8 70575849 Intergenic | opensea Si
cg24906159| -3.450 0.038 0.669 0.635 hipometilado 14 97643591 Intergenic opensea Si
cg20696463( -3.443 0.019 0.645 0.610 hipometilado 16 54277492 Intergenic | opensea Si
cg23436058| -3.432 0.019 0.826 0.792 hipometilado 8 143869231 LY6D TSS1500 opensea Si
cg00141688| -3.431 0.025 0.818 0.784 hipometilado 2 10517352 HPCAL1 5'UTR opensea Si
cg11420359| -3.428 0.009 0.728 0.693 hipometilado 17 74535976 PRCD TSS200 shore Si
cg11957884( -3.425 0.020 0.895 0.861 hipometilado 1 53306243 Intergenic shelf Si
cg18787514| -3.425 0.029 0.689 0.655 hipometilado 13 78565332 | LINCO1069 BD opensea Si
cg07066594| 3.417 0.019 0.208 0.242 hipermetilado X 64195554 ZC4H2 BD opensea Si
cg09323400| 3.412 0.040 0.758 0.793 hipermetilado 12 113535362 DTX1 3'UTR shelf Si
cg24646951| 3.399 0.017 0.863 0.897 hipermetilado 15 35147320 Intergenic opensea Si
cg04496578( 3.391 0.027 0.783 0.816 hipermetilado 3 188149132 LPP BD opensea Si
cg18713748| 3.386 0.041 0.262 0.296 hipermetilado 5 140706190 Intergenic opensea Si
€g25993377| -3.381 0.006 0.751 0.718 hipometilado 11 126417306 | KIRREL3 BD opensea Si
cg02104660( -3.380 0.022 0.710 0.677 hipometilado 3 10491451 ATP2B2 5'UTR opensea Si
cg11228127| -3.363 0.016 0.815 0.781 hipometilado 1 7553810 CAMTA1 BD opensea Si
cg15063453| 3.363 0.049 0.103 0.137 hipermetilado 11 73694489 UcP2 TSS1500 island Si
cg23468672( -3.357 0.029 0.684 0.651 hipometilado 8 32085421 NRG1 BD opensea Si
cg19864490| 3.345 0.021 0.112 0.145 hipermetilado 1 166136447 | FAM78B TSS1500 island Si
cg16650800| -3.342 0.001 0.809 0.776 hipometilado 2 171638998 ERICH2 TSS1500 opensea Si
cg23072559| -3.339 0.046 0.609 0.576 hipometilado 19 55944231 SHISA7 3'UTR shore Si
cg26064862| -3.336 0.045 0.653 0.620 hipometilado 20 36485420 | CTNNBLI1 BD opensea Si
cg15819345( -3.335 0.010 0.698 0.665 hipometilado 7 28579607 CREB5S BD opensea Si
cg16829758| -3.335 0.025 0.608 0.575 hipometilado X 99847172 TNMD BD opensea Si
cg21133868| -3.321 0.008 0.660 0.626 hipometilado 5 1224256 SLC6A19 3'UTR shelf Si
cg23708361| 3.313 0.033 0.094 0.127 hipermetilado 7 145813432 | CNTNAP2 755200 island Si
cg24804765| -3.308 0.036 0.271 0.238 hipometilado 19 51524658 KLK10 TS51500 shore Si
cg27333886| 3.304 0.019 0.489 0.522 hipermetilado 19 47713807 SAE1 3'UTR opensea Si
€g21599081( -3.302 0.040 0.834 0.801 hipometilado 4 1511568 Intergenic shelf Si
cg17554630| -3.287 0.028 0.844 0.811 hipometilado 11 102551138 Intergenic opensea Si
cg08428398( -3.278 0.008 0.647 0.614 hipometilado X 68117948 Intergenic shelf Si
cg24584237| -3.278 0.023 0.563 0.530 hipometilado 11 396081 PKP3 BD shore Si
cg10512498| -3.277 0.017 0.892 0.859 hipometilado 176986333 WDR17 TSS1500 shore Si
cg10746943( -3.262 0.023 0.579 0.546 hipometilado 29776968 Intergenic | opensea Si
cg15168787| -3.259 0.009 0.740 0.707 hipometilado 17 39344864 | KRTAP9-1 TSS1500 opensea Si
cg12510717| -3.248 0.019 0.831 0.798 hipometilado 13 92055237 GPC5 BD shelf Si
cg06785542( -3.238 0.003 0.649 0.617 hipometilado 20 24719803 Intergenic | opensea Si
cg07671446| -3.227 0.041 0.846 0.813 hipometilado 12 55455154 Intergenic opensea Si
cg10841979| -3.223 0.011 0.804 0.772 hipometilado 4 85724414 WDFY3 BD opensea Si
cg22592525| -3.221 0.040 0.535 0.503 hipometilado 12 34076952 Intergenic opensea Si
cg26178126| -3.214 0.024 0.620 0.588 hipometilado 1 37740931 Intergenic opensea Si
cg20800088( -3.214 0.047 0.587 0.555 hipometilado 15 42438146 PLA2G4F BD opensea Si
cg04751558| 3.204 0.049 0.074 0.106 hipermetilado 10 131927401 Intergenic island Si
cg06241689| -3.201 0.050 0.603 0.571 hipometilado 2 231906408 C2orf72 BD shelf Si
cg05585475( -3.199 0.036 0.837 0.805 hipometilado 5 140015193 Intergenic shelf Si
cg02192965| -3.193 0.033 0.869 0.837 hipometilado 2 44502740 SLC3A1 1stExon opensea Si
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cg09259517| 3.192 0.016 0.735 0.767 hipermetilado 8 130116116 Intergenic opensea Si
cg15446373| -3.191 0.024 0.799 0.767 hipometilado 17 39638473 KRT35 TSS1500 opensea Si
cg17399280| -3.190 0.003 0.726 0.694 hipometilado 6 64632821 EYS BD opensea Si
cg27120568| -3.181 0.026 0.820 0.788 hipometilado 7 24704712 MPP6 BD opensea Si
cg16528730| -3.181 0.017 0.761 0.729 hipometilado 8 30437346 GTF2E2 BD opensea Si
cg06684888| -3.170 0.019 0.557 0.526 hipometilado 18 51759874 Intergenic opensea Si
cg11305349| 3.169 0.040 0.778 0.810 hipermetilado X 119536550 Intergenic | opensea Si
cg01774310| 3.164 0.045 0.074 0.106 hipermetilado 12 7261841 CIRL TSS200 opensea Si
€g22798770| -3.151 0.016 0.220 0.189 hipometilado 3 39072571 Intergenic | opensea Si
cg03167604| -3.145 0.024 0.679 0.647 hipometilado 1 195550323 Intergenic opensea Si
cg26317209| 3.145 0.011 0.077 0.109 hipermetilado 12 133187136 LRCOL1 TSS200 shore Si
cg06692537| 3.141 0.020 0.152 0.184 hipermetilado 7 123673679 | TMEMZ229A TSS200 island Si
cg03741155| -3.131 0.028 0.842 0.811 hipometilado 16 87092288 Intergenic opensea Si
cg26044566| -3.115 0.047 0.818 0.787 hipometilado 1 3124703 PRDM16 BD opensea Si
cg15637491| -3.112 0.043 0.656 0.625 hipometilado 15 29226066 APBA2 5'UTR opensea Si
cg07464125| -3.111 0.049 0.669 0.638 hipometilado 10 78943634 KCNMA1 BD opensea Si
cg12745632| -3.102 0.016 0.847 0.816 hipometilado 2 128407154 GPR17 5'UTR shore Si
cg17557580| -3.100 0.027 0.730 0.699 hipometilado 3 154105271 GPR149 BD opensea Si
cg14368852| -3.100 0.036 0.632 0.601 hipometilado X 152130179 ZNF185 BD shelf Si
cg12184402| -3.081 0.041 0.483 0.452 hipometilado 19 45808465 MARK4 3'UTR shelf Si
cg08492405| 3.056 0.049 0.394 0.424 hipermetilado 15 89904655 Intergenic shore Si
cg22528076| -3.055 0.028 0.901 0.870 hipometilado 8 57068277 Intergenic shore Si
cg18016139| -3.050 0.025 0.892 0.861 hipometilado 11 2470969 KCNQ1 BD opensea Si
cg20778783| -3.046 0.046 0.674 0.644 hipometilado 1 197810463 Intergenic opensea Si
cg02786019| -3.038 0.001 0.911 0.881 hipometilado 7 142582859 TRPVE BD opensea Si
cg00564759| 3.036 0.016 0.201 0.232 hipermetilado 16 29818771 MAZ BD island Si
cg03397481| -3.028 0.021 0.745 0.715 hipometilado 3 188759258 Intergenic opensea Si
cg04073696| -3.026 0.041 0.489 0.458 hipometilado 14 76840353 ESRRB 5'UTR shelf Si
cgl1177264| 3.014 0.020 0.110 0.140 hipermetilado 11 64739539 Cl1orf85 1stExon island Si
cg08368063| 3.004 0.020 0.187 0.217 hipermetilado 17 27950074 Intergenic island Si
cg24829707| -2.996 0.019 0.878 0.848 hipometilado 6 167062226 | RPS6KA2 BD opensea Si
cg03466238| -2.995 0.033 0.703 0.673 hipometilado 19 50710979 MYH14 5'UTR shelf Si
¢g20750058| 2.993 0.026 0.413 0.443 hipermetilado 3 103895044 Intergenic | opensea Si
cg26374826| -2.992 0.019 0.798 0.768 hipometilado 6 161837218 PARK2 BD opensea Si
cg09027255| -2.985 0.049 0.577 0.548 hipometilado 1 2796193 Intergenic | opensea Si
cg21711862| -2.978 0.005 0.841 0.812 hipometilado 2 554363 Intergenic shelf Si
cg18576057| -2.960 0.019 0.788 0.758 hipometilado 15 98982463 FAM169B 3'UTR opensea Si
cg18730782| 2.960 0.033 0.063 0.093 hipermetilado 14 68066466 PIGH BD shore Si
cg22669561| -2.959 0.041 0.635 0.605 hipometilado 7 93114291 MIR489 TSS1500 opensea Si
cg10040688| -2.958 0.011 0.707 0.678 hipometilado 12 50364609 Intergenic shelf Si
cg19963943| -2.952 0.047 0.700 0.670 hipometilado 13 47337912 Intergenic opensea Si
cg00408231| 2.950 0.031 0.646 0.676 hipermetilado X 100807848 | ARMCX1 5'UTR island Si
cg25140607| 2.950 0.024 0.142 0.172 hipermetilado 6 10410544 TFAP2A BD island Si
cg17713193| -2.940 0.026 0.711 0.682 hipometilado 12 100803749 SLC17A8 BD opensea Si
cg00439970| -2.937 0.017 0.751 0.722 hipometilado 17 77366243 RBFOX3 5'UTR opensea Si
cg00213479| 2.934 0.004 0.079 0.108 hipermetilado 5 2038899 Intergenic island Si
cg16177897| 2.932 0.009 0.761 0.790 hipermetilado 9 138447186 Intergenic | opensea Si
cg10105056| -2.923 0.007 0.787 0.758 hipometilado 15 74558018 CCDC33 BD opensea Si
cg02767771| 2.918 0.032 0.134 0.163 hipermetilado 10 135043492 UTF1 TSS1500 island Si
cg08815340( 2.918 0.016 0.241 0.271 hipermetilado 6 5026435 Intergenic opensea Si
cg11822824| -2.913 0.026 0.722 0.692 hipometilado 14 37592000 | SLC25A21 BD opensea Si
cg18867902| 2.911 0.043 0.077 0.106 hipermetilado 14 21098805 Intergenic shelf Si
cg11791670| -2.905 0.003 0.955 0.926 hipometilado 7 78346166 MAGI2 BD opensea Si
cg09916212| -2.897 0.043 0.903 0.874 hipometilado 11 2498390 KCNQ1 BD opensea Si
cg16157016| -2.896 0.025 0.817 0.788 hipometilado 22 38470264 PICK1 BD island Si
cg19270544| -2.895 0.029 0.817 0.788 hipometilado 1 115519224 SYCP1 BD opensea Si
cg02589507| -2.894 0.043 0.600 0.571 hipometilado X 149352980 Intergenic | opensea Si
cg11700282| 2.884 0.004 0.882 0.911 hipermetilado 19 5871323 FUT5 TSS1500 shelf Si
cg16950696| 2.882 0.038 0.142 0.170 hipermetilado X 102942205 | MORF4L2 5'UTR island Si
cg06235522| 2.881 0.012 0.701 0.730 hipermetilado 15 37296747 MEIS2 BD opensea Si
cg13312094| 2.880 0.027 0.315 0.344 hipermetilado 19 19321359 NCAN TSS1500 shore Si
cgl17104619| -2.877 0.042 0.793 0.765 hipometilado 1 102855488 Intergenic opensea Si
cg06171889| 2.877 0.011 0.306 0.335 hipermetilado 2 219722808 Intergenic shore Si
cg10109506| -2.864 0.005 0.786 0.758 hipometilado 10 13491514 BEND7 BD opensea Si
cg24435966| -2.862 0.015 0.705 0.676 hipometilado 4 43342431 Intergenic opensea Si
cg10798988| -2.857 0.015 0.220 0.191 hipometilado 4 157870965 PDGFC BD opensea Si
cg09203650( 2.847 0.024 0.271 0.299 hipermetilado 17 45909528 MRPL10 TSS1500 shore Si
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cg05695274| -2.843 0.001 0.795 0.767 hipometilado 6 10614986 GCNT2 BD opensea Si
cg03495944| -2.837 0.027 0.753 0.724 hipometilado 10 121884042 Intergenic | opensea Si
cg16546998| 2.833 0.007 0.764 0.792 hipermetilado 12 123270190 CCDC62 BD opensea Si
cg09692123| -2.831 0.037 0.843 0.815 hipometilado 16 81058342 CENPN BD opensea Si
cg11301556| 2.830 0.013 0.135 0.163 hipermetilado 20 44657798 SLC12A5 TS5200 island Si
cg15580665| 2.828 0.046 0.697 0.726 hipermetilado 7 48048806 SUN3 BD opensea Si
cg10371977| -2.820 0.008 0.883 0.855 hipometilado 12 42737595 PPHLN1 BD opensea Si
cg21807318| -2.819 0.026 0.761 0.733 hipometilado 20 48949125 Intergenic | opensea Si
cg19074761| -2.818 0.045 0.634 0.606 hipometilado 2 4275819 Intergenic | opensea Si
cg16107526( -2.817 0.023 0.769 0.741 hipometilado 3 191759705 Intergenic opensea Si
cg14679421| -2.814 0.029 0.818 0.790 hipometilado 10 74606227 MCcU BD opensea Si
cg08856161| -2.803 0.017 0.748 0.720 hipometilado 2 232070095 ARMCY 5'UTR opensea Si
cg01418322| -2.803 0.027 0.570 0.542 hipometilado 16 86785532 Intergenic opensea Si
cg11210670| -2.799 0.016 0.671 0.643 hipometilado 1 112603813 Intergenic opensea Si
cg14079660| -2.780 0.014 0.717 0.689 hipometilado 11 35486416 PAMR1 BD opensea Si
cg03923587( -2.777 0.012 0.833 0.805 hipometilado 2 7504570 Intergenic opensea Si
cg21419909| -2.768 0.009 0.801 0.773 hipometilado 9 73478014 TRPM3 EB opensea Si
cg21312648| -2.756 0.024 0.760 0.733 hipometilado 7 53585234 Intergenic opensea Si
cg20590877| -2.755 0.021 0.840 0.812 hipometilado 3 72192554 Intergenic opensea Si
cg21062701| -2.754 0.034 0.561 0.533 hipometilado 20 42711886 Intergenic opensea Si
cg25146508| -2.752 0.009 0.838 0.811 hipometilado 1 236673058 Intergenic opensea Si
cg20965527| 2.750 0.038 0.616 0.644 hipermetilado 1 180150424 QSOX1 BD opensea Si
cg12534455( -2.747 0.037 0.710 0.682 hipometilado 8 96891870 Intergenic opensea Si
cg19180769( 2.743 0.030 0.738 0.765 hipermetilado 8 81260592 Intergenic opensea Si
cg02182779| -2.742 0.016 0.713 0.686 hipometilado 8 32286668 NRG1 BD opensea Si
cg04498924| 2.740 0.008 0.792 0.819 hipermetilado 4 88033403 AFF1 BD opensea Si
cg01186315| -2.737 0.043 0.671 0.644 hipometilado 8 17645191 MTUS1 5'UTR opensea Si
€g22123728| -2.735 0.017 0.881 0.853 hipometilado 22 38081493 NOL12 TSS1500 shore Si
cg10045115( -2.735 0.045 0.476 0.449 hipometilado 6 41008483 Intergenic | opensea Si
cg19812633| 2.732 0.024 0.739 0.767 hipermetilado 4 187746201 Intergenic | opensea Si
cg19934020| -2.729 0.015 0.795 0.768 hipometilado 3 76605406 Intergenic | opensea Si
cg21297560| -2.725 0.037 0.772 0.745 hipometilado 20 31674643 BPIFB4 BD opensea Si
cg00390253| -2.722 0.011 0.843 0.816 hipometilado 3 50241300 SLC38A3 TSS1500 shore Si
cg11980944| 2.721 0.009 0.321 0.348 hipermetilado 1 205399731 Intergenic | opensea Si
cg16171023| -2.721 0.035 0.695 0.668 hipometilado 3 184091243 THPO BD opensea Si
cg10389436| 2.721 0.014 0.711 0.739 hipermetilado X 26210406 MAGEB6 TSS200 opensea Si
cg22549339| -2.720 0.045 0.860 0.832 hipometilado 15 27891472 Intergenic | opensea Si
€g22277102| -2.714 0.014 0.917 0.890 hipometilado 19 2591194 GNG7 5'UTR shelf Si
€g26293825| 2.711 0.027 0.733 0.760 hipermetilado X 152040592 Intergenic | opensea Si
cg26380116| -2.709 0.019 0.741 0.714 hipometilado 12 125927452 | TMEM132B BD opensea Si
€g22739207| 2.704 0.010 0.338 0.365 hipermetilado 5 1356382 Intergenic | opensea Si
cg01922919| -2.703 0.030 0.714 0.687 hipometilado 19 5769540 CATSPERD BD opensea Si
cg18730308| 2.696 0.038 0.744 0.771 hipermetilado 5 40053123 | LINC0O0603 BD opensea Si
cg06647001| 2.696 0.034 0.762 0.788 hipermetilado 20 23077908 Intergenic opensea Si
cg19501755| -2.694 0.038 0.139 0.112 hipometilado 1 241774637 OPN3 BD opensea Si
cg12702013| -2.687 0.013 0.704 0.677 hipometilado 12 5496695 Intergenic opensea Si
cg20817055| -2.681 0.038 0.675 0.648 hipometilado 14 101431056 |SNORD114-9| TSS1500 opensea Si
cg09890963| -2.667 0.024 0.751 0.724 hipometilado 15 93197833 | FAM174B BD shore Si
cg00600900( -2.667 0.019 0.736 0.709 hipometilado 15 27866426 Intergenic opensea Si
cg01662880| -2.659 0.022 0.807 0.781 hipometilado 3 155838174 | KCNAB1 755200 opensea Si
cg05459252| 2.659 0.039 0.719 0.746 hipermetilado 10 21095355 NEBL BD opensea Si
cg04906462| -2.656 0.044 0.907 0.880 hipometilado 7 130788305 | FLJ43663 BD shelf Si
cg11931220| -2.656 0.028 0.239 0.213 hipometilado 12 49276387 Intergenic opensea Si
cg23505890| -2.655 0.046 0.929 0.902 hipometilado 11 619004 MUPCDH BD shore Si
cg11010677| -2.655 0.024 0.758 0.731 hipometilado 10 118349322 | PNLIPRPI TSS1500 opensea Si
cg12444450( -2.653 0.043 0.607 0.580 hipometilado 1 45763846 Intergenic opensea Si
cg16031338] -2.651 0.020 0.831 0.804 hipometilado 1 2430136 PLCH2 BD shelf Si
cg14536845( 2.647 0.042 0.497 0.524 hipermetilado 12 85818609 Intergenic opensea Si
cg06654109| 2.641 0.016 0.201 0.227 hipermetilado 10 50819950 SLC18A3 1stExon island Si
cg11059049| -2.641 0.007 0.742 0.716 hipometilado 4 132348081 Intergenic | opensea Si
cg00237625( -2.638 0.044 0.639 0.612 hipometilado 22 39485267 Intergenic | opensea Si
cg02562004| -2.634 0.013 0.771 0.744 hipometilado 17 39792221 KRT42P BD opensea Si
cg19167951| -2.621 0.020 0.710 0.684 hipometilado 2 158957290 UPP2 TSS1500 opensea Si
cg17541103| -2.620 0.034 0.797 0.771 hipometilado 7 44096276 DBNL BD opensea Si
cg01395858( -2.620 0.039 0.509 0.482 hipometilado 18 12768630 Intergenic | opensea Si
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cg01157084| 2.618 0.036 0.164 0.190 hipermetilado X 7063814 HDHD1 BD shore Si
cg15294292| -2.614 0.050 0.742 0.716 hipometilado 4 1117112 TMED11P 155200 opensea Si
cg24084564| -2.612 0.041 0.752 0.726 hipometilado 19 39892799 Intergenic shore Si
cg22340843| 2.607 0.050 0.802 0.828 hipermetilado 12 88928624 KITLG BD opensea Si
cg04256286| -2.602 0.020 0.802 0.776 hipometilado 18 3411610 TGIF1 TSS1500 opensea Si
€g23274422| -2.599 0.018 0.760 0.734 hipometilado 20 2583708 T™MC2 BD opensea Si
€g23222160| -2.593 0.006 0.905 0.879 hipometilado 14 94605081 Intergenic opensea Si
cg11963658| -2.579 0.035 0.919 0.893 hipometilado 13 111376030 Intergenic shelf Si
cg08102414| -2.578 0.049 0.424 0.398 hipometilado 4 1570791 Intergenic island Si
cg20938047| 2.577 0.025 0.742 0.768 hipermetilado 14 25357032 STXBP6 BD opensea Si
cg26289788| -2.576 0.038 0.713 0.687 hipometilado 3 8818056 Intergenic opensea Si
cg23071341| -2.574 0.008 0.820 0.794 hipometilado 5 25319153 Intergenic | opensea Si
cg24919210| -2.567 0.048 0.721 0.696 hipometilado 11 41899846 Intergenic opensea Si
cg19975403| -2.566 0.006 0.788 0.762 hipometilado 12 2612326 CACNAIC BD opensea Si
cg11954572| -2.562 0.043 0.472 0.447 hipometilado 6 169111857 Intergenic | opensea Si
cg22837305| -2.553 0.017 0.850 0.824 hipometilado 2 60513416 Intergenic | opensea Si
€g26770051| -2.548 0.039 0.851 0.826 hipometilado 5 15267944 | LOC101929454 | TSS1500 opensea Si
€g22903084| -2.538 0.029 0.708 0.683 hipometilado 22 30774829 KIAA1656 TSS1500 opensea Si
cg03730875| 2.532 0.016 0.754 0.779 hipermetilado 4 129779245 JADE1 BD opensea Si
cg01248300( -2.529 0.016 0.705 0.680 hipometilado 2 241732395 KIF1A BD opensea Si
cg09756587| -2.522 0.022 0.777 0.751 hipometilado 8 105256470 RIMS2 BD opensea Si
cgl7827477| -2.522 0.008 0.786 0.761 hipometilado 22 49487343 Intergenic island Si
cg01060989( -2.521 0.018 0.934 0.909 hipometilado 1 221945814 Intergenic | opensea Si
cg08785924( -2.520 0.023 0.731 0.706 hipometilado 13 106735708 Intergenic | opensea Si
€g27287944| -2.519 0.034 0.831 0.806 hipometilado 19 1254435 MIDN BD island Si
cg07079049| -2.517 0.016 0.729 0.704 hipometilado 19 2788201 THOP1 BD shelf Si
cg08411519( -2.515 0.042 0.702 0.677 hipometilado 1 37170038 Intergenic | opensea Si
cg19943783| -2.513 0.022 0.714 0.689 hipometilado 6 8327782 Intergenic | opensea Si
cg24614332| 2.510 0.039 0.104 0.129 hipermetilado 14 22538566 Intergenic opensea Si
cg20696372| 2.509 0.036 0.746 0.771 hipermetilado 18 57110349 CCBE1 BD opensea Si
cg10310649| -2.508 0.045 0.711 0.686 hipometilado 10 28921389 Intergenic | opensea Si
cg04150893( -2.495 0.042 0.882 0.858 hipometilado X 119137553 Intergenic shelf Si
cg03824955| 2.492 0.019 0.847 0.872 hipermetilado 10 12291297 CDC123 BD opensea Si
cg23560648| 2.486 0.035 0.117 0.142 hipermetilado 4 93225657 GRID2 5'UTR shore Si
cg06517942( -2.484 0.006 0.819 0.794 hipometilado 7 38210624 Intergenic | opensea Si
cg08151999| -2.480 0.023 0.798 0.773 hipometilado 15 36030847 DPH6-AS1 BD opensea Si
cg17991030{ -2.480 0.034 0.416 0.391 hipometilado 3 159847104 IL12A-AS1 BD opensea Si
cg14221044| -2.476 0.025 0.801 0.776 hipometilado 10 43494796 Intergenic | opensea Si
cg26072617| -2.472 0.006 0.843 0.819 hipometilado 15 52379211 Intergenic | opensea Si
cg04821009| 2.461 0.017 0.893 0.917 hipermetilado 5 94982163 RFESD TSS1500 shore Si
cg03051851| -2.458 0.048 0.769 0.744 hipometilado 17 5145482 Intergenic opensea Si
cg15541192| -2.456 0.042 0.779 0.754 hipometilado 22 43817799 MPPED1 5'UTR shore Si
cg15011837| -2.455 0.036 0.929 0.905 hipometilado 10 1071902 C100rf110 BD opensea Si
cg15411447| -2.450 0.012 0.937 0.913 hipometilado 5 5652129 Intergenic opensea Si
cg00857152| 2.449 0.042 0.822 0.846 hipermetilado 7 89969652 | LOC101927446 BD opensea Si
cg15498667| -2.447 0.018 0.863 0.838 hipometilado 8 93889931 Intergenic | opensea Si
€g22286732( -2.445 0.028 0.872 0.847 hipometilado 13 113544293 Intergenic shelf Si
cg03304332| -2.439 0.036 0.810 0.786 hipometilado 7 27651116 HIBADH BD opensea Si
cg21692930| -2.430 0.024 0.889 0.865 hipometilado 1 3124533 PRDM16 BD opensea Si
cg17813074| 2.429 0.027 0.098 0.122 hipermetilado 8 41908347 MYST3 5'UTR shore Si
cg14756668| -2.428 0.046 0.492 0.468 hipometilado 5 26488099 Intergenic [ opensea Si
cg24319409| 2.428 0.017 0.838 0.863 hipermetilado 7 158726727 WDR60 BD opensea Si
cg06445016( 2.425 0.024 0.064 0.089 hipermetilado 8 61835848 Intergenic island Si
cg17862113| 2.421 0.042 0.119 0.144 hipermetilado 11 17743282 MYOD1 3'UTR island Si
cgl17538137| -2.417 0.049 0.837 0.813 hipometilado 10 4468714 Intergenic opensea Si
cg00529067| -2.408 0.039 0.675 0.651 hipometilado 10 132812859 Intergenic opensea Si
€g23951015( -2.405 0.005 0.816 0.792 hipometilado 21 35744423 Intergenic shelf Si
cg09860053| -2.402 0.042 0.860 0.836 hipometilado 1 92632588 KIAA1107 155200 opensea Si
cg01191660| -2.400 0.022 0.712 0.688 hipometilado 1 11024083 Clorf127 BD opensea Si
cg13226974| -2.393 0.036 0.746 0.722 hipometilado 8 64383554 | LOC102724612 BD opensea Si
cg06777522 2.391 0.014 0.143 0.167 hipermetilado 3 145969007 PLSCR4 TSS200 island Si
cg14418473| -2.391 0.005 0.853 0.829 hipometilado 6 24531376 ALDH5A1 BD opensea Si
cg13802220| -2.388 0.032 0.800 0.776 hipometilado 20 62005389 Intergenic shelf Si
cg20494424( -2.387 0.022 0.865 0.841 hipometilado 14 101970709 Intergenic | opensea Si
cg24564157| -2.385 0.015 0.801 0.777 hipometilado 4 72672207 GC TSS1500 opensea Si
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€g26120213| -2.107 0.006 0.848 0.827 hipometilado 3 51814127 1QCF6 TSS1500 opensea Si
¢g00298000| -2.106 0.014 0.837 0.816 hipometilado 2 37622494 Intergenic | opensea Si
cg11379095| 2.105 0.009 0.107 0.128 hipermetilado 2 144955850 GTDC1 BD opensea Si
cg26254757| -2.098 0.047 0.744 0.723 hipometilado 1 230120528 Intergenic | opensea Si
cg18998003| -2.090 0.027 0.901 0.881 hipometilado 20 60388715 CDH4 BD opensea Si
€g26268742| -2.090 0.023 0.928 0.907 hipometilado 19 48563560 PLA2G4C BD shore Si
cg01345533| -2.087 0.019 0.839 0.818 hipometilado 7 73771429 CLIP2 BD opensea Si
€g22202031| 2.086 0.013 0.073 0.094 hipermetilado 12 133464603 CHFR TSS1500 island Si
cg00011274| -2.083 0.033 0.718 0.697 hipometilado 13 73843063 Intergenic opensea Si
cg13327228| -2.077 0.033 0.835 0.815 hipometilado 10 134884398 Intergenic shore Si
cg21513384| -2.076 0.034 0.133 0.112 hipometilado X 108524767 Intergenic opensea Si
€g21321946| -2.074 0.018 0.843 0.822 hipometilado 1 177156047 BRINP2 5'UTR opensea Si
cg06616905( 2.071 0.038 0.854 0.875 hipermetilado 6 2940957 Intergenic opensea Si
cg09324001| -2.070 0.039 0.910 0.890 hipometilado 19 10049131 Intergenic shore Si
cg05210266| 2.069 0.009 0.050 0.071 hipermetilado 8 65282507 Intergenic island Si
cg18664095| 2.068 0.009 0.146 0.167 hipermetilado 10 17271130 VIM 5'UTR island Si
cg24550172| -2.059 0.049 0.821 0.800 hipometilado 3 122647507 SEMAS5B BD opensea Si
cg07959018| -2.059 0.022 0.775 0.754 hipometilado 2 220399461 ASIC4 BD opensea Si
cg08707225| -2.056 0.035 0.796 0.776 hipometilado 22 25107790 Intergenic | opensea Si
cg07148167| -2.050 0.017 0.875 0.854 hipometilado 15 29403393 APBA2 BD shelf Si
cg26257240| -2.049 0.014 0.888 0.868 hipometilado 22 32519127 AP1B1P1 BD opensea Si
cg05983315( 2.049 0.029 0.064 0.085 hipermetilado 19 58545837 ZSCAN1 5'UTR island Si
cg00573352| 2.046 0.010 0.901 0.921 hipermetilado 10 35754300 CCNY BD opensea Si
cg09264088| 2.045 0.003 0.084 0.105 hipermetilado 15 63569686 APH1B TSS200 island Si
cg23706287| -2.041 0.032 0.760 0.740 hipometilado 8 34748626 Intergenic | opensea Si
¢g23630256| -2.039 0.039 0.958 0.938 hipometilado 14 69062423 RAD51L1 3'UTR opensea Si
cg03349504| -2.038 0.030 0.925 0.905 hipometilado 18 43359344 Intergenic shelf Si
cg04272654| -2.033 0.038 0.794 0.773 hipometilado 1 180120914 Intergenic shelf Si
cg12155930| -2.008 0.050 0.766 0.745 hipometilado 12 49744981 DNAJC22 BD opensea Si
cg25884579| -2.008 0.029 0.761 0.741 hipometilado 6 42883389 PTCRA TSS1500 shelf Si
cg24823018| -2.001 0.023 0.749 0.729 hipometilado 2 161134826 RBMS1 BD opensea Si
cg19401060| 1.996 0.014 0.091 0.111 hipermetilado 5 19988501 CDH18 TS5200 opensea Si
cg10731951| -1.994 0.007 0.898 0.878 hipometilado 7 157869826 PTPRN2 BD opensea Si
cg10413151| -1.992 0.026 0.724 0.704 hipometilado 16 11155887 CLEC16A BD opensea Si
cg02717158| 1.989 0.025 0.814 0.834 hipermetilado 9 4234563 GLIS3 BD opensea Si
cg24150163( -1.986 0.049 0.799 0.779 hipometilado 7 49269660 Intergenic opensea Si
cg12605654( -1.984 0.033 0.887 0.867 hipometilado 5 145123276 Intergenic opensea Si
cg16893138| -1.979 0.009 0.850 0.830 hipometilado 20 47849779 DDX27 BD opensea Si
cg00512658| -1.979 0.014 0.940 0.920 hipometilado 11 59663124 Intergenic shelf Si
cg13644300| -1.975 0.015 0.913 0.894 hipometilado 9 136577774 SARDH BD opensea Si
cg05799193| -1.972 0.016 0.866 0.846 hipometilado 10 29999702 SVIL 5'UTR opensea Si
cg13078847( -1.970 0.039 0.812 0.793 hipometilado 4 3664401 Intergenic | opensea Si
cg21747967| -1.968 0.039 0.802 0.782 hipometilado 5 7520707 ADCY2 BD opensea Si
cg22278782| -1.967 0.009 0.946 0.926 hipometilado 2 159930424 TANC1 BD opensea Si
cg19163194( 1.963 0.034 0.117 0.137 hipermetilado 17 64960668 CACNG4 TSS1500 shore Si
cg18764438| 1.963 0.018 0.093 0.112 hipermetilado 3 125238508 SNX4 BD island Si
cg17694766| -1.958 0.045 0.828 0.808 hipometilado 8 50080767 Intergenic | opensea Si
cg01331430| 1.949 0.022 0.768 0.788 hipermetilado 12 105721218 KCCAT198 TSS1500 shelf Si
cg21822905| -1.939 0.027 0.850 0.831 hipometilado 1 2341337 PEX10 BD shore Si
cg06331674| 1.938 0.039 0.059 0.079 hipermetilado 7 32534854 AVL9 TSS1500 shore Si
cg16564135| 1.934 0.043 0.895 0.914 hipermetilado 11 122628959 UBASH3B BD opensea Si
cg10341152| 1.932 0.038 0.073 0.092 hipermetilado 13 37393069 RFXAP TSS1500 shore Si
¢g01000280| -1.930 0.014 0.953 0.934 hipometilado 22 30472636 Intergenic shelf Si
€g26215571| -1.924 0.035 0.726 0.707 hipometilado 1 231860964 DISC1 BD opensea Si
cg19899552| 1.921 0.036 0.903 0.922 hipermetilado 1 81580343 Intergenic opensea Si
cg22508492| -1.912 0.024 0.809 0.789 hipometilado 11 46275455 Intergenic opensea Si
cg05466939| -1.911 0.038 0.826 0.807 hipometilado 18 42801722 SLC14A2 5'UTR opensea Si
cg03841028| 1.910 0.008 0.068 0.087 hipermetilado 1 200860378 Clorf106 TSS51500 island Si
cg05892156| -1.908 0.008 0.951 0.932 hipometilado 18 8658686 Intergenic shore Si
cg08879216| 1.898 0.035 0.095 0.114 hipermetilado 9 102862132 INVS 5'UTR shore Si
cg06071388| -1.897 0.047 0.843 0.824 hipometilado 17 28661266 TMIGD1 TS51500 opensea Si
cg21907991( -1.895 0.022 0.883 0.864 hipometilado 2 47033678 Intergenic opensea Si
cg19565305| -1.891 0.041 0.916 0.897 hipometilado 2 178973019 PDE11A 5'UTR opensea Si
cg09902446| 1.889 0.034 0.804 0.822 hipermetilado 3 183520434 YEATS2 BD opensea Si
cg19897855| -1.881 0.018 0.774 0.755 hipometilado 2 71063183 CD207 TSS1500 opensea Si
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cg17892280| 2.361 0.041 0.242 0.266 hipermetilado 11 72975377 P2RY6 TSS1500 shore Si
cg09677891| -2.358 0.045 0.750 0.727 hipometilado 10 116371467 ABLIM1 BD opensea Si
cg15859167| -2.356 0.024 0.736 0.713 hipometilado 1 17519342 Intergenic opensea Si
cg11712188| -2.355 0.030 0.913 0.889 hipometilado 6 91093918 Intergenic | opensea Si
cg08603817| -2.339 0.035 0.634 0.610 hipometilado 11 123174720 Intergenic shore Si
cg06501515( -2.337 0.015 0.930 0.906 hipometilado 19 268801 Intergenic shore Si
cg22724153| -2.336 0.044 0.917 0.894 hipometilado 7 123565925 SPAM1 5'UTR opensea Si
cg06371502| 2.330 0.020 0.109 0.132 hipermetilado 1 197879766 Intergenic shore Si
€g22299509| -2.328 0.037 0.828 0.804 hipometilado 7 155744340 Intergenic | opensea Si
cg10209670| -2.321 0.016 0.934 0.911 hipometilado 15 93128681 Intergenic opensea Si
cg05627522| 2.313 0.033 0.073 0.096 hipermetilado 15 75251581 Intergenic island Si
€g22906553| -2.312 0.035 0.938 0.914 hipometilado 2 128288443 Intergenic shelf Si
cg09540180| -2.311 0.013 0.791 0.768 hipometilado 19 32082137 THEGS TSS1500 opensea Si
cg04747060| -2.305 0.024 0.828 0.805 hipometilado 2 208049155 Intergenic opensea Si
cg09827139| 2.304 0.009 0.142 0.165 hipermetilado 4 1401710 NKX1-1 TSS1500 island Si
cg10453337| -2.297 0.031 0.927 0.904 hipometilado 5 7502014 ADCY2 BD opensea Si
cg05897028| -2.297 0.008 0.840 0.817 hipometilado 20 47252940 PREX1 BD island Si
cg01306183| -2.296 0.018 0.768 0.745 hipometilado 11 63057478 SLC22A10 5'UTR opensea Si
cg04921989| 2.295 0.029 0.083 0.106 hipermetilado 2 132183100 Intergenic island Si
cg06869136( 2.295 0.022 0.821 0.844 hipermetilado 4 129879038 SCLT1 BD opensea Si
€g26600421| -2.294 0.032 0.856 0.833 hipometilado 6 108224375 SEC63 BD opensea Si
cg03135474| -2.291 0.037 0.795 0.772 hipometilado 11 117689046 Intergenic opensea Si
cg13492164| -2.286 0.015 0.940 0.917 hipometilado 14 78709782 Intergenic | opensea Si
cg15221280| 2.280 0.009 0.765 0.788 hipermetilado 12 9242536 A2M BD opensea Si
cg13079474| -2.279 0.029 0.783 0.760 hipometilado 6 35930575 SLC26A8 BD opensea Si
cgl4679444| -2.278 0.022 0.868 0.845 hipometilado 22 50470101 TTLL8 BD island Si
cg05785653| 2.275 0.005 0.093 0.116 hipermetilado 15 45695817 SPATASL1 BD shore Si
cg24528350| -2.273 0.050 0.881 0.858 hipometilado 1 77384892 | ST6GALNACS BD opensea Si
cg05197803| -2.267 0.026 0.804 0.781 hipometilado 14 74762651 ABCD4 BD opensea Si
cg02926769| -2.265 0.040 0.936 0.913 hipometilado 16 88942358 CBFA2T3 3'UTR shore Si
cg09541508| -2.262 0.039 0.827 0.804 hipometilado 1 78545401 GIPC2 BD opensea Si
cg05914065| -2.248 0.007 0.882 0.860 hipometilado 20 35737171 MROH8 BD opensea Si
€g21644009| -2.248 0.014 0.929 0.907 hipometilado 6 28494863 GPX5 BD opensea Si
cg05904038| -2.248 0.036 0.788 0.766 hipometilado 1 6388366 ACOT7 BD opensea Si
cg00236052| -2.247 0.016 0.842 0.819 hipometilado 12 132683752 GALNT9 BD shore Si
cgl7483224| -2.246 0.019 0.756 0.734 hipometilado 17 71968546 Intergenic opensea Si
cg03950121| -2.238 0.022 0.798 0.776 hipometilado 10 134016915 DPYSL4 BD shore Si
cg24905864| 2.229 0.024 0.798 0.820 hipermetilado 3 136701022 IL20RB BD opensea Si
cg24524539| -2.228 0.034 0.797 0.775 hipometilado 10 118947020 Intergenic opensea Si
cg09873688| -2.226 0.041 0.798 0.776 hipometilado 5 3504858 LINCO1017 TSS1500 opensea Si
cg18021806| -2.226 0.023 0.811 0.789 hipometilado 13 36789681 SOHLH2 TSS1500 shore Si
cg20617367| -2.225 0.049 0.815 0.793 hipometilado 6 56611699 RNU6-71P BD opensea Si
cg25372830| -2.221 0.048 0.769 0.747 hipometilado 10 109136205 Intergenic | opensea Si
cg05158197| 2.206 0.010 0.052 0.074 hipermetilado 4 168155888 SPOCK3 TSS200 shore Si
cg21505231| -2.201 0.038 0.816 0.794 hipometilado 6 30984668 Intergenic | opensea Si
cg18651470| 2.200 0.031 0.120 0.142 hipermetilado 6 114662697 Intergenic shore Si
cg25768814| -2.199 0.036 0.842 0.820 hipometilado 8 63023593 Intergenic opensea Si
cg14420401| -2.197 0.036 0.857 0.835 hipometilado 6 28436690 Intergenic opensea Si
cg13243985| -2.196 0.017 0.748 0.726 hipometilado 3 50166735 Intergenic | opensea Si
cg06976209| 2.189 0.007 0.837 0.859 hipermetilado 3 15457528 METTL6 BD opensea Si
cg18932983| 2.174 0.019 0.092 0.113 hipermetilado 11 132813569 OPCML TSS1500 island Si
cgl17316679| -2.171 0.024 0.839 0.817 hipometilado 4 30759604 PCDH7 BD opensea Si
cg16528678| -2.169 0.036 0.914 0.892 hipometilado 5 94830 Intergenic shelf Si
cg04152562| -2.160 0.048 0.833 0.812 hipometilado 5 50351675 Intergenic opensea Si
cg09182506| -2.159 0.041 0.843 0.821 hipometilado 8 93737956 FLI46284 BD opensea Si
cg02182738| -2.152 0.041 0.724 0.703 hipometilado 18 74251599 LINC00908 BD opensea Si
cg18899498| -2.150 0.014 0.685 0.664 hipometilado 15 40586020 PLCB2 BD shelf Si
cg18816429| 2.144 0.029 0.817 0.838 hipermetilado 2 128150683 Intergenic opensea Si
cg13988440| -2.142 0.033 0.903 0.882 hipometilado 11 69240805 Intergenic opensea Si
cg20730728| 2.129 0.046 0.842 0.864 hipermetilado 1 45504001 ZSWIM5 BD opensea Si
cg09661367| 2.128 0.023 0.826 0.847 hipermetilado 1 40029685 PABPC4 BD opensea Si
cg03621566| 2.127 0.032 0.105 0.127 hipermetilado 3 45430545 LARS2 5'UTR shore Si
cg26524446| -2.123 0.013 0.807 0.786 hipometilado 3 45408913 Intergenic opensea Si
cg11141075| 2.121 0.024 0.059 0.081 hipermetilado 12 65563034 LEMD3 TSS1500 shore Si
cg10434137| -2.114 0.031 0.866 0.845 hipometilado 13 44032630 ENOX1-AS2 BD opensea Si

150




cg04150382| 1.852 0.017 0.036 0.055 hipermetilado 12 121533801 Intergenic island Si
cg09582589| -1.843 0.046 0.855 0.836 hipometilado 8 123055057 Intergenic | opensea Si
cg03413097| 1.836 0.011 0.073 0.092 hipermetilado 7 156811422 Intergenic island Si
cg04687273| -1.829 0.040 0.791 0.773 hipometilado 3 13382712 NUP210 BD opensea Si
cg09507697| -1.825 0.019 0.937 0.918 hipometilado 7 130037985 TSGA14 3'UTR opensea Si
cg19119032| 1.818 0.041 0.074 0.092 hipermetilado 18 63418404 CDH7 5'UTR island Si
cg07457615| 1.817 0.043 0.873 0.891 hipermetilado 10 73499041 C100rf105 TSS1500 opensea Si
cg18875435| -1.805 0.040 0.776 0.758 hipometilado 19 15271010 NOTCH3 3'UTR opensea Si
cg16943151| 1.795 0.049 0.849 0.867 hipermetilado 10 62647977 RHOBTB1 BD opensea Si
cg10266935| 1.795 0.037 0.116 0.134 hipermetilado 17 46816036 Intergenic opensea Si
cg15318690| 1.789 0.021 0.059 0.077 hipermetilado 14 54422052 BMP4 5'UTR island Si
cg10865628| 1.787 0.049 0.109 0.127 hipermetilado 2 115918782 DPP10 TSS1500 island Si
cg22889573| 1.774 0.005 0.042 0.060 hipermetilado 3 134369939 KY 755200 island Si
cg03473809| -1.770 0.033 0.924 0.906 hipometilado 4 155672265 LRAT 3'UTR opensea Si
cg17813164| 1.760 0.016 0.810 0.827 hipermetilado 7 75550364 POR 5'UTR opensea Si
cg10711230| -1.756 0.047 0.927 0.909 hipometilado 1 867031 SAMD11 BD shelf Si
cg19354746| 1.754 0.021 0.274 0.291 hipermetilado 22 50969673 TYMP TSS1500 island Si
cg27527108| 1.751 0.015 0.070 0.087 hipermetilado 1 116711075 Intergenic island Si
cg02926551| -1.749 0.043 0.790 0.772 hipometilado 2 85385395 TCF7L1 BD opensea Si
cg04141574| -1.747 0.020 0.825 0.808 hipometilado 3 181753729 Intergenic opensea Si
cg24533913| 1.736 0.009 0.055 0.073 hipermetilado 22 30116489 CABP7 1stExon island Si
cg07740388| -1.734 0.037 0.859 0.842 hipometilado 17 78055269 CCDC40 BD opensea Si
cg06583108( 1.732 0.028 0.039 0.056 hipermetilado 12 85430029 TSPAN19 1stExon opensea Si
€g26960317| -1.731 0.017 0.931 0.913 hipometilado 11 6637731 TPP1 BD shelf Si
cg19930620| -1.729 0.018 0.944 0.926 hipometilado 3 7340148 GRM7 BD opensea Si
cg12728578| 1.727 0.023 0.100 0.117 hipermetilado 6 27342632 ZNF204P BD island Si
€g19929006| -1.715 0.016 0.963 0.946 hipometilado 7 12376625 VWDE BD opensea Si
cg02741348( 1.707 0.040 0.771 0.788 hipermetilado 3 42574303 VIPR1 BD shelf Si
cg16475721| 1.707 0.020 0.049 0.066 hipermetilado 7 31232678 Intergenic island Si
cg20327645( 1.704 0.008 0.070 0.087 hipermetilado 19 46476983 NOVA2 TSS1500 opensea Si
cg07180307( 1.704 0.012 0.051 0.068 hipermetilado 11 109294168 Cllorf87 5'UTR island Si
cg18624581| 1.696 0.024 0.056 0.073 hipermetilado 12 65153313 GNS TS5200 island Si
cg11579066| -1.689 0.038 0.774 0.757 hipometilado 12 56547618 MYL6B 5'UTR shore Si
cg01255414| 1.686 0.008 0.050 0.067 hipermetilado 3 192127991 FGF12 TSS1500 island Si
cg05701676( 1.672 0.045 0.024 0.041 hipermetilado 11 73018662 ARHGEF17 TSS1500 island Si
cg10477603| 1.667 0.042 0.049 0.066 hipermetilado 10 126849704 CTBP2 TS5200 island Si
cg08482638| -1.664 0.047 0.840 0.823 hipometilado 9 82177671 Intergenic | opensea Si
cg00603034| -1.663 0.042 0.800 0.783 hipometilado 19 3273467 CELF5 BD shelf Si
cg02129712| -1.658 0.032 0.952 0.935 hipometilado 8 56090701 XKR4 BD opensea Si
cg10904266| -1.658 0.044 0.804 0.788 hipometilado 11 118692470 Intergenic | opensea Si
€g22266010| -1.642 0.038 0.827 0.810 hipometilado 21 38331806 HLCS 5'UTR opensea Si
cg18515868| -1.638 0.026 0.885 0.868 hipometilado 4 1304836 MAEA BD island Si
cg05861971| 1.636 0.030 0.071 0.088 hipermetilado 2 101436479 NPAS2 755200 island Si
cg23440809| 1.621 0.019 0.048 0.064 hipermetilado 16 19079132 | LOC102723385 | TSS1500 island Si
cg23162510| 1.612 0.008 0.058 0.074 hipermetilado 17 27054515 TLCD1 TSS1500 shore Si
cg08240078| 1.609 0.038 0.831 0.847 hipermetilado 18 54328362 WDR7 5'UTR opensea Si
cg06893832| -1.605 0.022 0.862 0.846 hipometilado 8 41476110 AGPAT6 BD opensea Si
cg09062114| 1.602 0.031 0.813 0.829 hipermetilado 8 102398093 Intergenic opensea Si
€g22180410| 1.600 0.031 0.228 0.244 hipermetilado 4 187646446 FAT1 TSS1500 island Si
cg00953355| 1.597 0.048 0.131 0.147 hipermetilado 17 70114129 Intergenic island Si
cg18721249] 1.595 0.044 0.060 0.076 hipermetilado 7 116166456 CAV1 BD island Si
cg23030115| -1.582 0.034 0.821 0.805 hipometilado 11 75311353 MAP6 BD opensea Si
cg05269713| -1.572 0.044 0.922 0.906 hipometilado 17 48353633 TMEM92 BD shelf Si
cg23549179| -1.570 0.022 0.935 0.919 hipometilado 12 113228545 RPH3A TSS1500 opensea Si
cg07660665| 1.568 0.048 0.918 0.933 hipermetilado 10 1147798 WDR37 BD shore Si
cg14442746] -1.565 0.028 0.937 0.921 hipometilado 14 56264572 C14orf34 TSS1500 opensea Si
€g21494953| -1.565 0.026 0.917 0.901 hipometilado 5 32788290 C5orf23 TSS1500 opensea Si
cg24545495| -1.562 0.036 0.931 0.916 hipometilado 1 6149049 KCNAB2 BD opensea Si
cg10758618| -1.560 0.042 0.938 0.922 hipometilado 8 141472224 Intergenic shelf Si
cg20618989( 1.546 0.011 0.036 0.052 hipermetilado 19 39811332 Intergenic shore Si
cg25836955| 1.541 0.040 0.048 0.063 hipermetilado 22 39269159 CBX6 TSS51500 island Si
cg11224748| -1.540 0.022 0.955 0.940 hipometilado 17 12415493 Intergenic opensea Si
cg07129921| 1.539 0.040 0.129 0.144 hipermetilado 6 72596209 RIMS1 7155200 island Si
cg03894719| -1.537 0.016 0.875 0.860 hipometilado 8 143454777 TSNARE1 5'UTR opensea Si
cg20546331| 1.533 0.007 0.064 0.079 hipermetilado 19 36450358 Intergenic island Si
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cg10193817( 1.530 0.036 0.072 0.087 hipermetilado 11 115375226 CADM1 5'UTR island Si
cg18969353| 1.529 0.041 0.828 0.843 hipermetilado 1 92371953 TGFBR3 TSS1500 opensea Si
cg09911810( 1.525 0.023 0.058 0.073 hipermetilado 20 35090175 DLGAP4 TSS200 shore Si
cg11427880| 1.521 0.037 0.844 0.859 hipermetilado 8 22666410 PEBP4 BD opensea Si
cg10996370( -1.511 0.026 0.955 0.940 hipometilado X 15806025 INE2 TSS1500 shelf Si
cg09066439( 1.500 0.020 0.064 0.079 hipermetilado 1 147142231 ACP6 5'UTR island Si
cg07046302( 1.500 0.049 0.787 0.802 hipermetilado 16 88904273 GALNS BD shore Si
cgl14212124| -1.499 0.036 0.893 0.878 hipometilado 3 71256506 FOXP1 5'UTR opensea Si
cg04352304( 1.494 0.034 0.059 0.074 hipermetilado 10 102475896 Intergenic shore Si
cg11989942( 1.492 0.046 0.885 0.900 hipermetilado 17 80067146 CCDC57 BD opensea Si
cg00973334( 1.491 0.012 0.027 0.042 hipermetilado 12 50561022 LASS5 1stExon island Si
€g26270345( 1.490 0.012 0.054 0.069 hipermetilado 5 180017195 SCGB3A1 3'UTR island Si
cg03009674| -1.489 0.050 0.803 0.788 hipometilado 5 177946401 COL23A1 BD shore Si
cg00852139( 1.487 0.029 0.095 0.110 hipermetilado 19 44808630 ZNF235 5'UTR shore Si
cg16286428| -1.484 0.036 0.928 0.913 hipometilado 14 74258359 | LOC100506476 BD opensea Si
cg14387688| 1.484 0.019 0.835 0.850 hipermetilado 15 52862375 ARPP19 TSS1500 shore Si
cg13247997| 1.479 0.023 0.101 0.116 hipermetilado 5 83680284 EDIL3 1stExon island Si
cg13477391| 1.478 0.047 0.832 0.847 hipermetilado 16 84351899 WFDC1 BD opensea Si
cg15635052| 1.477 0.030 0.122 0.137 hipermetilado 3 32433105 CMTM7 TSS200 island Si
cg13100130( 1.476 0.029 0.832 0.847 hipermetilado 5 78984248 CMYAS5 TSS1500 opensea Si
cg18333626( 1.473 0.049 0.065 0.080 hipermetilado 22 32572285 Intergenic island Si
cg23576941| -1.469 0.011 0.964 0.950 hipometilado 20 16556979 Intergenic shore Si
cg10991578| 1.465 0.023 0.054 0.068 hipermetilado 14 96671020 BDKRB2 TSS200 opensea Si
cg10486998( 1.460 0.036 0.049 0.064 hipermetilado 18 74961787 GALR1 TSS1500 island Si
cg25848630| -1.460 0.048 0.817 0.802 hipometilado 14 76886514 ESRRB 5'UTR opensea Si
cg06656994( 1.459 0.008 0.059 0.074 hipermetilado 1 179713176 FAM163A 5'UTR island Si
cg00699993| 1.456 0.013 0.042 0.056 hipermetilado 4 158141570 GRIA2 TSS200 island Si
cg18688032( 1.455 0.022 0.072 0.087 hipermetilado 11 108464701 EXPH5 TSS1500 shore Si
cg14878917| 1.454 0.014 0.086 0.100 hipermetilado 1 217311209 ESRRG TSS200 shore Si
cg17801983( 1.454 0.008 0.052 0.066 hipermetilado 19 18336599 PDE4C TSS1500 island Si
cgl7779824| 1.449 0.030 0.074 0.088 hipermetilado 1 197886418 LHX9 TSS200 shore Si
cg09243400( 1.449 0.016 0.052 0.066 hipermetilado 22 26986286 TPST2 TSS200 shore Si
€g22259293| -1.446 0.032 0.059 0.045 hipometilado 8 145051491 PLEC1 TSS1500 island Si
cg04022063| 1.444 0.048 0.045 0.060 hipermetilado 15 30114295 TJP1 5'UTR island Si
cg07907386| 1.441 0.008 0.045 0.059 hipermetilado 4 41749443 PHOX2B BD island Si
cg07781848| 1.439 0.031 0.091 0.105 hipermetilado 12 123868310 SETD8 TSS1500 island Si
cg24262739| -1.438 0.033 0.827 0.812 hipometilado 1 43850740 MED8 BD opensea Si
cg16364506( -1.430 0.008 0.972 0.957 hipometilado 1 180805744 XPR1 BD opensea Si
cg00511674| 1.425 0.023 0.065 0.079 hipermetilado 16 78080068 Intergenic island Si
cg07360658( 1.423 0.001 0.086 0.100 hipermetilado 7 150780793 TMUB1 TSS1500 island Si
cg21047419| 1.414 0.029 0.092 0.106 hipermetilado 9 137979140 OLFM1 TSS1500 island Si
cg13595754( -1.410 0.032 0.858 0.844 hipometilado 9 22147983 Intergenic [ opensea Si
€g22115706( -1.405 0.010 0.962 0.948 hipometilado 7 130125719 MEST TSS1500 shore Si
cg04021697( 1.403 0.044 0.050 0.064 hipermetilado 1 3567303 WDR8 TSS1500 island Si
€g22871668( 1.400 0.007 0.036 0.050 hipermetilado 6 133562492 EYA4 TSS200 island Si
cg00345792| -1.386 0.017 0.936 0.922 hipometilado 1 27877772 AHDC1 BD shelf Si
€g23139887( -1.386 0.048 0.936 0.923 hipometilado 14 22131976 OR4E2 TSS1500 opensea Si
cg01177961| 1.376 0.034 0.867 0.880 hipermetilado 14 65124727 Intergenic [ opensea Si
cg04413904| -1.364 0.013 0.946 0.933 hipometilado 16 1088479 Intergenic island Si
cg23740245( -1.362 0.030 0.948 0.934 hipometilado 16 737393 WDR24 BD island Si
cg14069049( 1.360 0.012 0.076 0.090 hipermetilado 4 11430698 HS3ST1 TSS200 island Si
cg07596120| 1.358 0.039 0.046 0.059 hipermetilado 22 42476528 C220rf32 BD shore Si
cg17385208[ 1.355 0.023 0.058 0.072 hipermetilado 9 129885104 ANGPTL2 TSS5200 opensea Si
€g22188827( 1.353 0.007 0.028 0.041 hipermetilado 5 78429774 Intergenic | opensea Si
cg06106633[ 1.352 0.034 0.944 0.958 hipermetilado 6 73969316 KHDC1 5'UTR shelf Si
cg00964103| 1.349 0.019 0.083 0.096 hipermetilado 1 216897261 ESRRG 5'UTR opensea Si
€g26491461( 1.348 0.026 0.086 0.099 hipermetilado 1 72748417 NEGR1 TSS200 shore Si
cg13594655| 1.346 0.027 0.042 0.056 hipermetilado 19 17581315 SLC27A1 5'UTR island Si
cg27127814| 1.341 0.011 0.034 0.047 hipermetilado 13 53425257 Intergenic island Si
cg02571579| 1.341 0.023 0.085 0.099 hipermetilado 2 85361441 TCF7L1 EB island Si
cg10498361| 1.335 0.017 0.027 0.040 hipermetilado 20 21284574 XRN2 BD shore Si
cg00603982| 1.331 0.043 0.850 0.863 hipermetilado 11 68822544 TPCN2 BD opensea Si
€g23189698( -1.330 0.015 0.946 0.933 hipometilado 14 88652240 KCNK10 BD opensea Si
cg00064235| 1.330 0.016 0.063 0.077 hipermetilado 10 102989598 FLJ41350 BD island Si
cg14258645[ -1.322 0.028 0.958 0.945 hipometilado 19 22849235 ZNF492 3'UTR opensea Si
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cg10517517| 1.304 0.028 0.058 0.071 hipermetilado 7 158649165 WDR60 TSS200 island Si
cg20329085| 1.304 0.034 0.051 0.064 hipermetilado 18 31158497 ASXL3 TS5200 opensea Si
cg05228738| 1.303 0.026 0.019 0.032 hipermetilado 16 22309747 POLR3E 5'UTR shore Si
cg17118852| 1.291 0.025 0.066 0.079 hipermetilado 11 40314835 LRRC4C TSS200 opensea Si
cg08537804| -1.291 0.039 0.950 0.937 hipometilado 11 117652230 DSCAMIL1 BD shore Si
cg09419297| 1.288 0.042 0.042 0.054 hipermetilado 15 77712428 HMG20A 7551500 island Si
cg23405658| 1.287 0.046 0.812 0.825 hipermetilado 11 763824 TALDO1 BD opensea Si
cg23411551| 1.284 0.025 0.054 0.067 hipermetilado 7 100136718 AGFG2 TS5200 island Si
€g21998203| -1.284 0.048 0.897 0.885 hipometilado 1 180319543 ACBD6 BD opensea Si
cg17025459| -1.277 0.022 0.966 0.953 hipometilado 18 51754366 Intergenic shelf Si
cg16680522| 1.277 0.016 0.064 0.077 hipermetilado 9 32783453 TMEM215 TS5200 island Si
cgl17004740| 1.275 0.022 0.050 0.062 hipermetilado 19 44711915 Intergenic opensea Si
cg08740284| 1.275 0.045 0.101 0.113 hipermetilado 15 40987165 RAD51 TSS1500 island Si
cg00639195| 1.272 0.024 0.052 0.065 hipermetilado 15 79103007 ADAMTS7 BD island Si
cg14609568| -1.271 0.024 0.971 0.958 hipometilado 4 7186138 Intergenic [ opensea Si
cg18328702| -1.265 0.027 0.936 0.923 hipometilado 4 46992926 GABRA4 BD shelf Si
cg17814180| 1.246 0.019 0.061 0.073 hipermetilado 7 86274020 GRM3 1stExon opensea Si
cg19995828| 1.242 0.024 0.040 0.052 hipermetilado 4 81256889 C4orf22 5'UTR shore Si
cg07335156| 1.240 0.010 0.022 0.035 hipermetilado 7 75947820 Intergenic island Si
cg26132774| 1.234 0.019 0.042 0.055 hipermetilado 13 79170146 Intergenic island Si
cg18529173| 1.223 0.031 0.042 0.054 hipermetilado 15 73089318 Intergenic island Si
€g24300475| 1.220 0.033 0.063 0.076 hipermetilado 12 3601514 PRMT8 BD island Si
cg04603419| 1.212 0.023 0.060 0.072 hipermetilado 17 42061560 PYY 5'UTR island Si
€g24939019| 1.208 0.012 0.049 0.061 hipermetilado 5 141404855 Intergenic | opensea Si
cg18079925| -1.194 0.044 0.960 0.948 hipometilado 12 29873263 TMTC1 BD opensea Si
cg01473942| 1.180 0.035 0.053 0.065 hipermetilado 4 41218683 Intergenic island Si
cg04302704| -1.165 0.034 0.948 0.937 hipometilado 16 87701668 JPH3 BD shore Si
cg04030615| 1.161 0.035 0.062 0.074 hipermetilado 1 229569902 ACTA1 155200 island Si
cg23435082| 1.158 0.025 0.033 0.045 hipermetilado 11 117186472 BACE1 1stExon island Si
cg14237894| 1.152 0.018 0.037 0.048 hipermetilado 5 150400040 GPX3 5'UTR island Si
cg08459564| 1.141 0.035 0.051 0.062 hipermetilado 1 995180 Intergenic island Si
cg18845703| 1.134 0.029 0.052 0.063 hipermetilado 1 45477697 HECTD3 TSS1500 shore Si
cg00309582| 1.127 0.010 0.028 0.039 hipermetilado 20 55841925 BMP7 TSS1500 shore Si
cg00976036| 1.121 0.043 0.090 0.101 hipermetilado 9 34989696 DNAJB5 TSS1500 island Si
cg22838378| 1.113 0.014 0.035 0.046 hipermetilado 15 81616776 STARD5 TSS1500 island Si
cg22450968| 1.105 0.014 0.039 0.050 hipermetilado 7 156871234 Intergenic island Si
cg08566247| 1.101 0.023 0.020 0.031 hipermetilado 7 12726792 ARL4A 5'UTR island Si
cg13852730| -1.095 0.012 0.944 0.933 hipometilado 15 62745028 Intergenic opensea Si
cg08601899| -1.092 0.022 0.962 0.951 hipometilado 6 114379217 HS3ST5 BD opensea Si
cg04971362| 1.091 0.015 0.053 0.064 hipermetilado 5 170738987 TLX3 3'UTR island Si
cg05662582| 1.090 0.043 0.033 0.043 hipermetilado 11 93517353 MED17 TS5200 island Si
cg20516256| -1.089 0.038 0.973 0.962 hipometilado 14 70232567 SFRS5 TSS1500 shore Si
cg14955151| 1.085 0.037 0.063 0.074 hipermetilado 17 73874635 TRIMA47 1stExon island Si
cg05070302| 1.083 0.009 0.053 0.064 hipermetilado 11 18034776 SERGEF TS5200 island Si
cg04305913| -1.078 0.027 0.933 0.922 hipometilado 9 139228912 GPSM1 BD island Si
cg13873925| -1.078 0.050 0.944 0.933 hipometilado 6 348879 DUSP22 BD opensea Si
cg20175760| 1.071 0.002 0.014 0.025 hipermetilado 8 125486985 RNF139 TSS200 island Si
cg04229103| 1.070 0.034 0.065 0.076 hipermetilado 2 145090268 GTDC1 155200 island Si
cg18250344| 1.069 0.041 0.104 0.114 hipermetilado 12 56882191 GLS2 5'UTR island Si
cg20111118| 1.069 0.038 0.073 0.083 hipermetilado 4 148653624 ARHGAP10 BD island Si
cg05532204| 1.065 0.031 0.059 0.069 hipermetilado 6 33291321 DAXX TSS1500 shore Si
€g22063966| 1.063 0.040 0.066 0.077 hipermetilado 19 56160065 CCDC106 5'UTR shore Si
cg20698069| 1.063 0.018 0.066 0.077 hipermetilado 12 122242495 SETD1B TSS200 island Si
€g23390857| 1.060 0.020 0.047 0.057 hipermetilado 5 133339500 VDAC1 BD shore Si
cg13221868| 1.060 0.015 0.076 0.087 hipermetilado 52498888 KTI12 1stExon island Si
cg10652674| -1.056 0.048 0.951 0.941 hipometilado 10 62023665 ANK3 BD opensea Si
cg01933946| 1.052 0.012 0.035 0.045 hipermetilado 1 38155525 Clorf109 BD shore Si
cg08434594| 1.049 0.014 0.046 0.057 hipermetilado 19 14640333 TECR TS5200 island Si
cg04916091| 1.047 0.024 0.032 0.043 hipermetilado 19 17958647 JAK3 5'UTR island Si
cg25186094| 1.040 0.040 0.036 0.047 hipermetilado 8 110552721 EBAGY9 TSS200 shore Si
cg21423804| 1.038 0.034 0.054 0.064 hipermetilado 13 114144967 TMCO3 TSS1500 island Si
cg14577472| 1.038 0.027 0.033 0.044 hipermetilado 20 42295538 MYBL2 755200 island Si
cg02219482| 1.031 0.013 0.033 0.043 hipermetilado 15 75940069 SNX33 TSS1500 island Si
€g25958158| 1.030 0.006 0.037 0.047 hipermetilado 10 105041668 INA BD shelf Si
cg20106260| 1.025 0.035 0.049 0.059 hipermetilado 11 72851913 FCHSD2 BD shore Si
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cg08037817| 1.005 0.039 0.047 0.057 hipermetilado 11 746956 TALDO1 TSS1500 island Si
cg03917887| 1.004 0.049 0.044 0.054 hipermetilado 9 130478109 PTRH1 TSS200 island Si
cg23276238( 1.001 0.006 0.038 0.048 hipermetilado 15 42783487 Intergenic shore Si
cg09987982| 0.997 0.040 0.057 0.067 hipermetilado 3 48343027 NME6 5'UTR island Si
cg22146963| 0.991 0.014 0.040 0.050 hipermetilado 18 657288 TYMS TSS1500 shore Si
cg20361154| 0.987 0.005 0.024 0.034 hipermetilado 22 22862884 ZNF280B 5'UTR island Si
cg02522035| 0.986 0.039 0.085 0.095 hipermetilado 16 78037098 Intergenic | opensea Si
cg00157228| -0.984 0.038 0.940 0.930 hipometilado 9 138682403 KCNT1 BD shore Si
cg17607737| 0.978 0.017 0.040 0.050 hipermetilado 11 67121107 POLD4 TSS200 island Si
€g26894509| 0.977 0.033 0.050 0.060 hipermetilado 2 86851090 RNF103 TSS200 island Si
cg04441562| 0.976 0.031 0.044 0.054 hipermetilado 5 79865276 ANKRD34B 5'UTR island Si
cg01732463| -0.976 0.034 0.970 0.960 hipometilado 16 85813304 COX4NB 3'UTR opensea Si
cg04212568| 0.976 0.032 0.046 0.056 hipermetilado 12 123874243 SETD8 BD island Si
cg03481493| 0.969 0.025 0.069 0.078 hipermetilado 11 117049410 SIDT2 TSS1500 island Si
cg20751373| 0.968 0.011 0.036 0.046 hipermetilado 10 52750756 PRKG1 TS5200 shore Si
cg13909879| 0.965 0.046 0.037 0.046 hipermetilado 4 85420999 Intergenic shore Si
cg20818337| 0.964 0.022 0.042 0.052 hipermetilado 2 55277917 RTN4 TSS200 island Si
cg08097157| -0.956 0.046 0.958 0.949 hipometilado 6 31080048 Cé6orf15 BD opensea Si
cg00366859| 0.954 0.037 0.048 0.057 hipermetilado 12 49075798 KANSL2 5'UTR island Si
cg11285428| 0.949 0.008 0.060 0.070 hipermetilado 11 36616266 Cllorf74 1stExon opensea Si
cg03521085| -0.947 0.046 0.958 0.948 hipometilado 4 1219008 CTBP1 BD island Si
cg02639285| 0.941 0.022 0.032 0.041 hipermetilado 8 91658767 TMEM64 TSS1500 island Si
cg23242708| -0.940 0.021 0.939 0.930 hipometilado 2 3322335 TSSC1 BD shore Si
cg06375217( 0.938 0.013 0.020 0.029 hipermetilado 17 7738487 Intergenic island Si
cg00043080| -0.936 0.035 0.957 0.947 hipometilado 19 40853155 PLD3 TSS1500 shore Si
cg27442308| 0.933 0.020 0.050 0.060 hipermetilado 13 95364675 S0X21 TSS1500 island Si
cg16161825| 0.926 0.025 0.960 0.969 hipermetilado 4 489953 ZNF721 5'UTR shelf Si
cg20252022| 0.926 0.021 0.034 0.043 hipermetilado 12 77272172 CSRP2 5'UTR shore Si
cg03800500| 0.922 0.022 0.064 0.073 hipermetilado 11 89956408 CHORDC1 1stExon shore Si
cg22834511| -0.922 0.043 0.968 0.958 hipometilado 2 8423122 Intergenic opensea Si
cg19907331| 0.919 0.032 0.031 0.041 hipermetilado 13 48669293 MED4 TS5200 island Si
cg26637795| 0.916 0.040 0.057 0.066 hipermetilado 10 27793165 RAB18 TSS200 island Si
cg06149604| 0.912 0.018 0.023 0.032 hipermetilado 1 113933334 MAGI3 TSS200 island Si
cg22935149| 0.910 0.039 0.029 0.038 hipermetilado 22 38851884 KCNJ4 TSS1500 shore Si
cg21546671| 0.907 0.034 0.057 0.066 hipermetilado 17 46655387 HOXB4 1stExon island Si
cg26245531| 0.904 0.007 0.034 0.043 hipermetilado 14 88459216 GALC BD island Si
cg13114088| -0.903 0.040 0.977 0.968 hipometilado 2 158182996 ERMN TSS1500 opensea Si
cg13724383| 0.901 0.049 0.939 0.948 hipermetilado 9 130265187 LRSAM1 3'UTR opensea Si
cg21343919| 0.899 0.008 0.042 0.051 hipermetilado 20 46413743 SULF2 5'UTR island Si
cg18341081| 0.896 0.035 0.039 0.048 hipermetilado 1 235813361 GNG4 TSS200 island Si
cg12360113| 0.896 0.015 0.049 0.058 hipermetilado 9 116102758 WDR31 TSS200 shore Si
cg00653081| 0.894 0.020 0.027 0.036 hipermetilado 17 27717927 TAOK1 TSS200 island Si
cg15244223( 0.894 0.036 0.041 0.050 hipermetilado 6 118228493 SLC35F1 TSS200 island Si
cg06062940| 0.893 0.048 0.071 0.080 hipermetilado 22 44287510 PNPLAS BD island Si
cg14016587| -0.891 0.033 0.956 0.947 hipometilado 19 40433779 FCGBP BD shelf Si
cg19302722| 0.889 0.035 0.032 0.041 hipermetilado 2 119067753 Intergenic opensea Si
cg11642382| 0.886 0.032 0.036 0.045 hipermetilado 7 145813066 CNTNAP2 TSS1500 island Si
cg25250853| 0.879 0.046 0.087 0.096 hipermetilado 2 85822726 RNF181 TSS200 island Si
cg19546943| 0.871 0.016 0.026 0.034 hipermetilado 19 11924860 ZNF440 TSS1500 shore Si
cg02126603| 0.866 0.023 0.039 0.048 hipermetilado 17 79455239 Intergenic island Si
cg18541904| 0.863 0.010 0.034 0.042 hipermetilado 15 52043684 TMOD2 TSS200 island Si
cg15456646| 0.860 0.047 0.032 0.040 hipermetilado 14 60716665 PPM1A 5'UTR island Si
cg21875336| 0.855 0.016 0.017 0.025 hipermetilado 6 79788099 PHIP TSS200 island Si
cg12986825| 0.855 0.017 0.036 0.044 hipermetilado 16 3086994 | LOC100128770 BD shore Si
cg03965044| 0.849 0.015 0.034 0.042 hipermetilado 17 48712212 ABCC3 TSS200 island Si
cg05512505| 0.838 0.037 0.059 0.067 hipermetilado 19 7968863 MAP2K7 1stExon island Si
cg05600340| 0.837 0.006 0.031 0.040 hipermetilado 12 120524786 CCDC64 BD island Si
cg06312136| 0.835 0.032 0.028 0.036 hipermetilado 4 775927 Intergenic island Si
cg00671542| 0.822 0.027 0.024 0.033 hipermetilado 9 111696524 IKBKAP 5'UTR island Si
cg00225917| 0.818 0.030 0.964 0.972 hipermetilado 7 99668058 ZNF3 3'UTR opensea Si
cg21991830| 0.817 0.043 0.040 0.048 hipermetilado 8 53626936 RB1CC1 1stExon island Si
cg02902442| 0.817 0.024 0.039 0.047 hipermetilado 1 165894087 Intergenic opensea Si
cg07489123| 0.815 0.025 0.048 0.056 hipermetilado 19 1812466 ATP8B3 TSS200 island Si
cg09516144| 0.814 0.013 0.037 0.045 hipermetilado 16 15982637 Cl6orf63 TSS200 island Si
cg08315283| 0.814 0.040 0.033 0.041 hipermetilado 14 35873392 NFKBIA BD island Si
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cg21725226| 0.811 0.050 0.041 0.049 hipermetilado 2 202899283 FZD7 TSS200 island Si
cg21782977| 0.810 0.019 0.028 0.037 hipermetilado 18 9136603 ANKRD12 TSS200 island Si
cg05039004| 0.810 0.020 0.023 0.031 hipermetilado 1 29586299 PTPRU BD island Si
cg21547690| 0.807 0.039 0.035 0.043 hipermetilado 14 42077327 LRFN5 5'UTR shore Si
cg26847366| 0.804 0.032 0.044 0.052 hipermetilado 6 42531657 UBR2 TSS200 shore Si
cg06138027| 0.804 0.016 0.017 0.025 hipermetilado 9 86596281 HNRNPK TSS1500 shore Si
cg08481732| 0.799 0.039 0.041 0.049 hipermetilado 15 32323009 CHRNA7 BD island Si
cg09294589| -0.796 0.046 0.037 0.029 hipometilado 3 33155133 CRTAP TSS51500 shore Si
cg09386096| 0.790 0.046 0.016 0.024 hipermetilado 19 19649054 CILP2 TSS200 island Si
cg16967099| 0.777 0.049 0.042 0.050 hipermetilado 18 30351472 KLHL14 5'UTR island Si
cg06118126( 0.771 0.016 0.023 0.031 hipermetilado 20 19738589 Intergenic island Si
cg21402687| -0.769 0.035 0.969 0.962 hipometilado 3 184313390 Intergenic opensea Si
cg04204975| 0.765 0.024 0.044 0.051 hipermetilado 11 61891341 INCENP 755200 island Si
€g24292323| 0.759 0.040 0.030 0.037 hipermetilado 22 38201137 H1FO 1stExon island Si
cg09852008| 0.756 0.043 0.026 0.033 hipermetilado 1 10092689 UBE4B TSS1500 island Si
cg12741255| 0.755 0.030 0.025 0.032 hipermetilado 20 13201844 ISM1 TSS51500 island Si
cg09375871| 0.752 0.036 0.027 0.034 hipermetilado 12 57146310 PRIM1 TS5200 island Si
€g24983959| 0.751 0.023 0.028 0.035 hipermetilado 11 57228377 RTN4RL2 BD island Si
cg01121072| 0.748 0.043 0.071 0.079 hipermetilado 2 27579103 GTF3C2 5'UTR shore Si
cg00696003| 0.738 0.031 0.020 0.027 hipermetilado 9 96793000 PTPDC1 TS5200 island Si
cg00831358| 0.733 0.036 0.020 0.027 hipermetilado 1 32254081 Intergenic island Si
cg21087962| 0.731 0.036 0.020 0.027 hipermetilado 3 160283382 KPNA4 755200 island Si
cg13311096( 0.728 0.030 0.025 0.032 hipermetilado 8 74005566 C8orf84 TSS200 island Si
cg20409282| 0.727 0.049 0.029 0.036 hipermetilado 15 78832703 PSMA4 TSS200 island Si
cg20779181| 0.717 0.046 0.031 0.039 hipermetilado 6 40555323 LRFN2 TSS200 island Si
cg23344136| -0.705 0.031 0.977 0.970 hipometilado 4 183686196 0DZ3 BD opensea Si
cg24330775| 0.705 0.038 0.024 0.031 hipermetilado 19 49497177 GYS1 TSS1500 shore Si
cg16930225| 0.698 0.036 0.048 0.055 hipermetilado 17 56709284 TEX14 BD opensea Si
cg01836936| 0.692 0.043 0.036 0.042 hipermetilado 17 21156233 C170rf103 BD opensea Si
cg19882685| 0.691 0.048 0.033 0.040 hipermetilado 5 177541122 N4BP3 5'UTR island Si
cg13256993| 0.689 0.034 0.022 0.029 hipermetilado 14 69658140 Intergenic island Si
cg16449476| 0.686 0.039 0.028 0.035 hipermetilado 11 73472217 RAB6A TSS200 island Si
cg14894702| 0.683 0.039 0.025 0.032 hipermetilado 15 83952309 BNC1 TSS200 island Si
cg13470658| 0.681 0.036 0.027 0.034 hipermetilado 3 150321009 SELT TS5200 island Si
cg01709288| 0.658 0.012 0.020 0.026 hipermetilado 16 81111226 Cl6orf46 TSS1500 island Si
cg26167583| 0.656 0.017 0.022 0.028 hipermetilado 11 65625524 CFL1 BD island Si
€g26337277| 0.653 0.048 0.034 0.041 hipermetilado 21 42879998 TMPRSS2 TS5200 island Si
cg08213098| 0.638 0.047 0.027 0.033 hipermetilado 1 35395837 Intergenic island Si
cg04960781| 0.635 0.028 0.042 0.049 hipermetilado 14 57322873 OTX2-AS1 BD opensea Si
cg16688232| 0.624 0.021 0.023 0.029 hipermetilado 8 126010694 SQLE 755200 island Si
€g23982151| 0.608 0.049 0.029 0.035 hipermetilado 1 224371627 DEGS1 BD island Si
cg16638648| 0.602 0.045 0.031 0.037 hipermetilado 17 38083781 ORMDL3 1stExon island Si
cg07378821] 0.599 0.032 0.019 0.025 hipermetilado 3 39425509 SLC25A38 BD island Si
cg01911352] 0.559 0.047 0.021 0.026 hipermetilado 22 38302090 MICALL1 TSS51500 island Si
cg00339430( -0.555 0.030 0.990 0.985 hipometilado 4 185975059 Intergenic opensea Si
cg09758595| 0.548 0.038 0.020 0.026 hipermetilado 8 11141996 MTMR9 TS5200 island Si
cg09789050| 0.548 0.046 0.026 0.032 hipermetilado 5 61699876 DIMTIL TS5200 island Si
cg01001468| 0.532 0.047 0.023 0.028 hipermetilado 16 79635425 MAF TS51500 island Si
cg01036164| 0.528 0.031 0.023 0.028 hipermetilado 15 40545324 PAK6 5'UTR island Si
cg23291732| 0.511 0.037 0.019 0.024 hipermetilado 17 40169247 DNAJC7 755200 island Si
cg01186777| 0.508 0.041 0.012 0.017 hipermetilado 19 6531016 TNFSF9 5'UTR island Si
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Tabla Anexa 10. Analisis de enriquecimiento de vias de la Enciclopedia de Genes y Genomas
de Kioto de los CpGs diferencialmente metilados del analisis extendido de metilacion.

Descripcion

Tamaiio

Valor de p

FDR

Vias incluidas
enTabla 4

Simbolo del gen

Adiccién a morfina

91

1.82E-11

5.95E-09

Si

GABRB3, GABRBI, PDE3B, GABRR3, PDE4B, PDE4A, PRKACB, PRKCG, PRKCB, PDE4D, PDE4C, PRKCA, OPRM1, GABRG3, ADCYS, PDELC, PDE1B, PDE1A, CACNA1B,
CACNA1A, ADCY2, ADCY1, ADCY8, GNAI2, ADCYS, GNG10, PDE11A, GNG2, GRKS, GRK4, GNG4, GNG7, DRD1, GABRD, KCNJ3, GABRP, KCNJS, GABBR2, GABRAL
GABBR1, KCNJS, GABRAS, GABRA4, PDE2A, GABRA3, GNG12, PDE10A, PDE3A, GNAS, PDE7B, PDE7A

Sinapsis glutamatérgica

114

1.67E-09

2.73€-07

Si

GRIKS, GRIK3, GRIK4, GRIK1, GRIK2, GRM3, PPP3CA, GRM7, GRM6, GRMS, DLGAP1, PRKACB, PRKCG, PLA2G4F, PRKCB, TRPCI, PLA2G4C, PRKCA, PLCB4, ADCYS,
PLCB1, PLCB2, SHANK2, GRIA1, GRIA2, GLS2, SLC1A2, ITPR1, CACNA1A, SLCIA3, ITPR2, ADCY2, CACNALC, ADCY1, PLD1, SLCIA6, ADCYS, GNAI2, ADCY5, GNG10,
GNG2, GNG4, GNG7, SLC17A6, SLC17A8, SLC38A3, GRIA3, KCNJ3, GRIA4, GNG12, GRIN2B, GRIN1, GRIN3B, GRIN3A, DLG4, GNAS

Sinapsis dopaminérgica

1.31E-08

1.4285E-06

Si

CALMLE, CALMLA, COMT, SLC6A3, PPP3CA, KIF5C, AKT3, KIF5A, CREB3L2, PRKACB, SCN1A, PRKCG, PRKCB, PPP2R5B, PPP2RSA, PRKCA, PPP2R5C, FOS, PLCB4,
PLCB1, PLCB2, ATF4, CREBS, CAMK2B, GRIA1, GRIA2, DDC, CACNA1B, ITPR1, CACNAIA, ITPR2, CACNAIC, ARNTL, GNAI2, ADCYS, GNG10, GNG2, GNG4, GNG7,
DRD1, DRD2, DRD3, GRIA3, KCNJ3, GRIA4, KCNJ5, KCNJ9, GNG12, GRIN2B, MAPK12, MAPK11, GNAL, PPP2R2C, CALY, PPP2R2B, PPP2R2D, PPP1R1B, GNAS,
CALMS3, CALM2

Ritmos circadianos

96

1.24€-07

1.0127€-05

Si

GRIA1, CAMK2B, RYR1, GRIA2, CALML6, ITPR1, ADCY2, CACNAIC, CALML4, ADCY1, ADCY8, CACNA1H, RYR3, CACNA1G, GNAI2, ADCY5, CACNA1l, GNG10, GNG2,
GNG4, GNG7, PRKACB, GRIA3, PRKG1, GRIA4, KCNJ3, PRKCG, KCNJ5, PRKCB, KCNJ9, PRKCA, FOS, GNG12, GRIN2B, GRIN1, ADCYAP1, MTNR1A, PLCB4, PER3,
ADCY9, MTNR1B, NOSIAP, GNAS, CALM3, PLCB1, PLCB2, CALM2

ia de sefializacion de MAP!

295

1.1456E-06

7.4692E-05

FGF1, FGF3, FGFS5, ELK4, RPS6KA3, RPS6KA2, AKT3, RPS6KA1, MAP3KS, MAP3K6, PRKACB, MAP3KS, PDGFRB, PRKCG, MAP2K4, DAXX, MEF2C, PRKCB, CACNA2DI,
CACNA2DZ, PRKCA, CACNA2D4, MAPK8IP1, CDC258, CACNB2, CACNB3, CACNB4, MAPKAPK2, ATF4, CACNA1B, PDGFB, CACNA1A, TGFA, CACNALG, CACNALE,
CACNA1H, STK3, CACNAIG, CACNALI, RRAS, PDGFC, CACNALS, MAP2K7, FGF22, MAP2K6, NGFR, HSPA8, TGFB1, BDNF, IGF2, BRAF, NFATCI, HSPA2, GNG12,

NFKB2, EFNA2, FGF19, FGFR4, FGFR3, FGFR2, MAP3K12, FLT1, FLT4, RASGRF1, DUSP16, PPP3CA, MECOM, DUSPS, PLA2G4F, PLA2G4C, FOS, NGF, DUSPG,
TGFBR2, PPM1A, MRAS, KIT, MAPT, SOS1, MET, EGFR, INS, CDC42, CACNGS, MAPK7, ERBB3, NTF3, MKNK2, GNA12, FLNB, FLNC, CACNG2, CACNG3, MAP4K3,
CACNG4, NTRK1, ANGPT4, HSPA1L, EGF, MAPK12, MAPK11, KITLG, TAOK3, TAOKI, FAS

ia de sefalizacion de Hipp

154

4.8445E-06

0.00018562

Si

WNT28, WWCI, ITGB2, FGF1, ACTG1, BBC3, SOX2, CCND3, CCND2, RASSF6, BTRG, TEADI, TEAD2, YWHAG, TEAD4, WNT5A, CSNKID, AXIN2, WNT16, YWHAZ,
FRMD1, TGFBR2, FRMD6, PARD3, CRB2, CRB1, PRKCZ, STK3, NKD2, SAV1, WNT6, CTNNA3, CTNNA2, WNT1, WNT3, TCF7L2, WWTR1, SMAD1, WNT10A, TCF7L1,
TGFBI, FZD2, WNT3A, FZD7, BMP8A, BMP8B, WNT7A, GDF6, BMP7, BMP6, GDF7, SMAD7, BMP4, DLG2, PPP2R2C, DLG3, PPP2R2B, DLG4, DLGS, PPP2R2D,
BMPR1A, TP73

Accién, sintesis, secrecién
de hormonas
paratiroideas

106

1.0557E-05

0.00032152

Si

GCM2, LRPS, ITPR1, ITPR2, ADCY2, ADCY1, PTHIR, PLD1, ADCY8, EGFR, LRP6, GNAI2, ADCY5, AKAP13, MMP25, RXRA, GNA11, GNA12, CREB3L2, PDE4B, PDE4A,
RXRG, PRKACB, PRKCG, SLC34A2, MEF2C, PRKCB, PDE4D, PDEAC, PRKCA, BRAF, FOS, RHOA, NR4A2, MAFB, PLCB4, ADCYS, CYP24A1, MMP16, MMP15, GNAS,
PLCB1, PLCB2, ATF4, CREBS

Vias en cancer

526

1.0849E-05

0.00032152

Si

CALMLS, KEAP1, CALML4, FGF1, ETS1, FGF3, FGF5, CCND3, EDNRB, CCND2, AKT3, PIM2, PRKACB, PDGFRB, PRKCG, TPM3, DAPK1, PRKCB, DAPK2, WNT5A, F2R,
PRKCA, RUNX1, EML4, ADCYS, COL4A2, CCNEL, COL4A4, IFNARL, NOTCH3, NOTCH1, CTBP2, CTBP1, NOTCH4, CUL1, PDGFB, LPAR1, TGFA, MGST2, LPAR2, GSTT1,
PLD1, WNT6, GNG10, TERT, PLCG1, WNT1, WNT3, FGF22, STATSA, JAG2, CREBBP, WNTI0A, TGFBI, FZD2, JUP, WNT3A, ZBTB16, FZD7, IGF2, BRAF, GNG12,
ESR2, NFKB2, BMP4, NFKBIA, CDKS, IL7, FGF19, MDM2, GNAS, CALM3, FGFR4, CALM2, FGFR3, FGFR2, BCL2L1, RET, ALK, CDKN18, WNT2B, LAMC3, FLT4, PTEN,
SLC2A1, PIK3CD, PIK3CB, BBC3, MECOM, BDKRB2, ITGAV, POLK, JAK3, APPL1, APAF1, GSTO2, DCC, ITGA2, IFNGR2, MMP2, ARNT, FOS, AXIN2, WNT16, RHOA,
DDB2, TGFBR2, CCNAL, PLCB4, PIK3CA, TRAF3, KIT, RARA, CKS2, PPARG, BIRC7, PLCB1, SOS1, MET, PLCB2, CAMK2B, FH, HDAC2, RALB, LAMAZ, LAMAL, LAMAS3,
PTGERS3, LRPS, XIAP, ADCY2, ADCY1, CBL, ADCY8, EGFR, ADCYS, DLL3, LRP6, GNAI2, CDC42, GNG2, RXRA, GNG4, GNA11, GNG7, GNA12, CTNNA3, HESI, BAKL,
CTNNA2, RXRG, NTRK1, TCF7L2, ARNT2, TCF7L1, CDKN2A, TXNRD2, EGF, WNT7A, MTOR, KITLG, RADS1, IL2RB, BAX, FAS

ia de sefializacion de calci

183

1.8326E-05

0.00049786

Si

RET, RYR1, OXTR, FLT1, CALML6, FLT4, ATP2A3, ATP2A2, CALML4, FGF1, ADRAIA, FGF3, RYR3, FGF5, PPP3CA, EDNRB, BDKRB2, PLCE1, PRKACB, PDGFRB, PRKCG,
PRKCB, MST1, F2R, TACR2, PHKAL, PRKCA, AVPR1A, TACR1, NGF, ITPKB, PLCBA, ADCYS, STIM1, ORAI3, ITPKA, VDACL, PLCBI, MET, PLCB2, CAMK2B, PDELC,
PDE1B, PDE1A, CHRNA7, PTGER3, CACNA1B, PDGFB, ITPR1, CACNAIA, ITPR2, ADCY2, CACNALG, ADCY1, ADCYS, CACNAIE, EGFR, CACNA1H, CACNAIG, CACNAL),
ERBB3, TBXA2R, HRH2, GNA11, PDGFC, CACNAIS, DRDI, PLCG1, FGF22, NTRK1, EGF, NTRK3, ATP2B4, ATP2B2, HTR5A, MCOLN2, TPCN2, GRIN1, SLC8A3, GNAL,
GDNF, P2RX2, FGF19, GNAS, CALM3, FGFR4, CALM2, FGFR3, MCU, FGFR2

Guia del axon

175

5.6308E-05

0.0012238

Si

EPHBE6, SEMASA, SEMASB, LRRC4, ILK, PIK3CD, PIK3CB, ROBO1, PPP3CA, DPYSLS, CFL1, PLXNC1, NEO1, EPHBI1, EPHB4, NCK1, SEMAGB, EPHA4, EPHA7, SEMAGA,
UNC5A, DCC, EPHAS, TRPC1, WNTSA, PRKCA, RHOA, PIK3CA, PARD3, MET, NGEF, EPHA3, CAMK2B, SEMA7A, SEMA3C, SEMA3A, SEMA3E, PRKCZ, GNAI2, CDC42,
EFNB1, ABLIM1, RRAS, SLIT1, PAKG, SLIT3, FYN, SRGAP3, PLCG1, PAK3, LRRCAC, SRGAP1, PLXNA4, PAK4, NTNG1, NTNG2, SEMA4B, LIMK2, NFATC2, SEMA4G,
BMP7, GDF7, EFNA2, PLXNB1

b de sefializacion de Oxitoci

152

6.3595E-05

0.0012906

Si

RYR1, OXTR, CALMLG, PRKAG2, MYL6B, CALML4, RYR3, ACTG1, PPP3CA, PRKACB, PRKCG, PLA2GA4F, MEF2C, PRKCB, CACNA2D1, PLA2G4C, CACNA2D2, PRKCA,

CACNA2D4, FOS, RHOA, CACNB2, CACNB3, CACNB4, PLCB4, ADCYS, PPP1R12B, PLCBI, PLCB2, CAMK2B, PRKAAZ, ITPR1, ITPR2, ADCY2, CACNALG, ADCY1, ADCYS,

EGFR, CAMKK2, GNAI2, PIK3RS, ADCYS, CACNGS, MAPK7, CACNALS, CACNG2, CACNG3, CACNG4, KCNJ3, KCNJ4, KCNJ5, KCNJ9, NFATC2, NFATCL, GNAS, CALMS3,
CALM2

Cardiomiopatia
arritmogénica del
ventriculo derecho

72

6.7303E-05

0.0012906

LAMAZ, ITGBS, LAMAL, ATP2A3, ATP2A2, CACNALG, ACTG1, CACNGS, CDH2, DAG1, DMD, ITGAV, CTNNA3, CACNALS, CTNNAZ, ITGB6, CACNG2, CACNG3,
CACNG4, TCF7L2, TCF7L1, JUP, ITGA4, ACTN2, CACNA2DI, ITGA2, ITGA1, CACNA2D2, CACNA2D4, SLC8A3, CACNB2, CACNB3, CACNB4, ITGA11, PKP2

Sinapsis GABAergica

88

0.00008083

0.0014639

Si

GABRB3, GABRBI, GLS2, CACNA1B, CACNA1A, ADCY2, CACNALC, ADCY1, ADCY8, GNAI2, ADCY5, GABRR3, GNG10, GNG2, GNG4, GNG7, CACNALS, SLC38A3,
GABRD, PRKACB, PRKCG, GABRP, GABARAPL2, GABBR2, GABRA1, GABBR1, SLC12A5, PRKCB, GABRAS, GABRA4, GABRA3, GAD2, PRKCA, SLC6A11, GNG12,
GABRG3, ADCY9

Sindrome de cushing

154

9.6789E-05

0.0016021

SCARB1, CDKN1B, WNT2B, AHR, CREB3L2, PRKACB, WNT5A, ARNT, AXIN2, WNT16, PLCB4, ADCY9, CCNE1, CRH, AIPL1, PLCBI, PLCB2, ATF4, CREBS, CAMK2B, FH,
KMT2A, ITPR1, KCNA4, ITPR2, ADCY2, CACNALC, ADCY1, ADCYS, EGFR, CACNAIH, CACNAIG, GNAI2, ADCYS, CRHR2, WNT6, CACNA1, PDE11A, GNA11, CACNALS,
WNTI, LDLR, WNT3, TCF7L2, WNT10A, TCF7L1, CDKN2C, FZD2, CDKN2A, WNT3A, FZD7, WNT7A, BRAF, PBX1, POMC, CDK6, GNAS

Sefializacion adrenérgica
en cardiomiocitos

144

9.8285E-05

0.0016021

Si

CALML6, ATP2A3, ATP2A2, CALML4, ADRA1A, AKT3, CREB3L2, PRKACB, TPM4, TPM3, CACNA2D1, TPM1, PPP2R5B, PPP2R5A, CACNA2D2, PRKCA, CACNA2D4,

PPP2RSC, CACNB2, CACNB3, CACNBA, PLCB4, ADCYS, KCNQ1, TNNTZ2, PLCBI, SCN4B, PLCB2, MYH6, MYH7, ATF4, CREBS, CAMK2B, ADCY2, CACNAIG, ADCY1,

ADCYS, GNAI2, PIK3RS, ADCYS, CACNGS, CACNALS, CACNG2, CACNG3, CACNG4, ATP2B4, ATP2B2, MAPK12, SLC8A3, MAPK11, PPP2R2C, PPP2R28B, PPP2R2D,
GNAS, CALMS3, CALM2

Sinapsis colinérgica

112

0.00012427

0.0019045

Si

CAMK28B, CHRNA3, CHRNA7, CACNA1B, ITPR1, CACNAIA, PIK3CD, ITPR2, ADCY2, CACNAIC, ADCY1, PIK3CB, ADCYS, GNAIZ, PIK3RS, ADCYS, GNG10, GNG2, GNG4,
GNA11, GNG7, AKT3, CREB3L2, FYN, CACNALS, PRKACB, SLC18A3, KCNJ3, PRKCG, KCNJ4, PRKCB, PRKCA, FOS, GNG12, PLCB4, ADCY9, PIK3CA, KCNQ, KCNQ2,
KCNQ4, PLCB1, PLCB2, ATF4, CREBS
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Esis y secreccion de aldoste]

96

0.00012852

0.0019045

CAMK2B, SCARB1, CALMLS6, ITPR1, ITPR2, ADCY2, CACNA1C, CALML4, ADCY1, ADCY8, CACNA1H, CACNA1G, ADCY5, CACNA1l, GNA11, CREB3L2, CACNALS, LDLR,
PRKACB, PRKCG, KCNJ5, PRKCB, PRKCE, PDE2A, ATP2B4, PRKCA, ATP2B2, NR4A2, POMC, PLCB4, ADCY9, GNAS, CALM3, PRKD1, PLCB1, PLCB2, CALM2, ATF4,
CREBS

le sefializacion de fosfolip:

146

0.00014958

0.0021201

DGKG, DGKE, DGKD, PIK3CD, PIK3CB, GRM3, GRM?7, GRM6, AKT3, GRMS, PDGFRB, PLA2G4F, PLA2G4C, F2R, TSC2, PRKCA, AVPR1A, RHOA, DNM3, MRAS, PLCB4,
ADCY9, PIK3CA, KIT, PLCB1, SOS1, PLCB2, AGPATS, SHC4, RALB, PDGFB, LPAR1, LPAR2, ADCY2, ADCY1, PLD1, ADCYS, EGFR, INS, AGPAT4, PIK3RS, ADCYS5, CYTH2,
RRAS, CXCR1, GNA12, PDGFG, PIPSK1B, FYN, PLCG1, EGF, MTOR, KITLG, GNAS

ia de sefializacion de cAMI

199

0.00019549

0.0023603

OXTR, CALML6, PDE3B, ATP2A3, PIK3CD, ATP2A2, PIK3CB, CALML4, AKT3, CREB3L2, PDE4B, PDE4A, PLCE1, PRKACB, VAV3, GHSR, EDN2, PDE4D, PDE4C, F2R, FOS,
SSTR1, RHOA, ADCYAP1, ADCY9, PIK3CA, FSHR, CRH, PPARA, CNGB1, CREBS, HCN4, CAMK2B, GRIA1, GRIA2, GIPR, PTGER3, ADCY2, CACNAIC, ADCY1, PLDI,
ADCY8, GNAI2, ADCY5, CRHR2, RRAS, CACNALS, DRD1, DRD2, GRIA3, GRIA4, GABBR2, CREBBP, GABBR1, HTRIE, BDNF, HTR1A, ATP2B4, HTR1B, BRAF, NFATCL,
GCG, ATP2B2, GRIN2B, GRIN1, NFKBIA, POMC, GRIN3B, GRIN3A, PDE10A, SST, PPP1R1B, PDE3A, GNAS, CALMS3, CALM2, HCN2

Glioma

71

0.00033605

0.0035339

SHC4, CAMK2B, CALMLG, PTEN, PDGFB, PIK3CD, TGFA, CALML4, PIK3CB, EGFR, AKT3, BAK1, PLCG1, POLK, PRKCG, PDGFRB, CDKN2A, PRKCB, EGF, PRKCA, BRAF,
MTOR, DDB2, CDK6, PIK3CA, MDM2, BAX, CALMS3, SOS1, CALM2

Melanogénesis

101

0.00044601

0.004406

CAMK2B, WNT2B, CALML6, ADCY2, CALML4, ADCY1, ADCY8, GNAI2, ADCY5, WNT6, EDNRB, CREB3L2, WNT1, PRKACB, WNT3, PRKCG, TCF7L2, WNT10A, CREBBP,
TCF7L1, FZD2, PRKCB, WNT3A, FZD7, WNT5A, WNT7A, PRKCA, WNT16, POMC, KITLG, PLCB4, ADCY9, DCT, KIT, GNAS, CALM3, PLCB1, PLCB2, CALM2

Infeccién de virus de
papiloma humano

339

0.00048243

0.0046257

RBPJ, COMP, CCND3, CCND2, AKT3, CREB3L2, TNR, PRKACB, MAGI1, PDGFRB, HES7, WNT5A, TSC2, COL4A2, CCNE1, TBPL2, COL4A4, MFNG, PARD3, MAML3,
IFNAR1, NOTCH3, NOTCH1, NOTCH4, PRKCZ, WNT6, TERT, WNT1, ATP6V1D, ATP6VIC1, WNT3, CREBBP, WNT10A, FZD2, WNT3A, FZD7, DLG2, CDK6, DLG3,
ITGA11, COL9AL, MDM2, GNAS, ATR, CDKN1B, WNT2B, ITGBS, LAMC3, PTEN, PIK3CD, TCIRG1, PIK3CB, OASL, LFNG, ITGAV, ITGB6, ITGA4, ITGA2, ITGA,
PPP2R5B, PPP2R5A, AXIN2, TYK2, PPP2R5C, WNT16, CCNAL, PKM, IRF3, PIK3CA, TRAF3, COL6A1, SOS1, ATP6VOC, ATP6V1B1, CREBS, HDACZ, TNXB, LAMA2,
LAMAL, LAMA3, THBS4, EGFR, THBS3, CDC42, RELN, HES1, BAKI, HES3, HES4, TCF7L2, TCF7L1, EGF, WNT7A, MTOR, PPP2R2C, PPP2R2B, PPP2R2D, BAX, FAS,
CSNK1A1L, CRB3

ia de sefializacion de GnR|

93

0.00069011

0.0060804

CAMK2B, CALMLS, ITPR1, ITPR2, ADCY2, CACNAIC, CALML4, ADCY1, PLD1, ADCYS, EGFR, ADCY5, CDC42, MAPK7, GNA11, CACNALS, MAP2K7, PRKACB, MAP2KS,
MAP2K4, PLA2G4F, PRKCB, MMP2, PLA2G4C, PRKCA, MAPK12, MAPK11, PLCB4, ADCYS, GNAS, CALMS3, PLCB1, SOS1, PLCB2, CALM2, ATF4

Proteoglicanos en cancer

201

0.0008333

0.0071488

WNT28, ITGBS, IHH, PIK3CD, PIK3CB, ACTG1, AKT3, PLCE1, ITGAV, PRKACB, PRKCG, VAV3, PRKCB, ITGA2, MMP2, WNT5A, FRS2, MIR21, PRKCA, ANK3, WNT16,
NUDT16L1, ANK1, RHOA, MRAS, PIK3CA, CTTN, EZR, PPP1R12B, SOS1, MET, CD44, CAMK2B, DDX5, SDC2, ITPR1, ITPR2, CBL, EGFR, CDC42, WNT6, ERBB3, RRAS,
FLNB, FLNG, PLCG1, WNT1, WNT3, EIF4B, WNT10A, TGFBI, FZD2, CAV3, WNT3A, FZD7, CAV1, IGF2, WNT7A, MSN, BRAF, MAPK12, MTOR, MAPK11, TFAP4,
MDM2, PDCD4, FAS, HPSE

Ecrecion y sintesis de cortis|

64

0.0016418

0.01338

SCARB1, ITPR1, KCNA4, ITPR2, ADCY2, CACNALG, ADCY1, ADCY8, CACNA1H, CACNAIG, ADCY5, CACNA1I, GNA11, CREB3L2, CACNAILS, LDLR, PRKACB, PBX1, POMC,
PLCB4, ADCYS, GNAS, PLCBI, PLCB2, ATF4, CREBS

Céncer gastrico

149

0.0030962

0.018135

CDKN1B, WNT2B, PIK3CD, PIK3CB, FGF1, FGF3, FGF5, AKT3, POLK, WNT5A, AXIN2, WNT16, TGFBR2, DDB2, PIK3CA, CCNEL, SOS1, MET, SHC4, ABCB1, LRPS,
EGFR, LRP6, WNT6, RXRA, TERT, CTNNA3, BAK1, CTNNA2, WNT1, RXRG, WNT3, FGF22, TCF7L2, WNT10A, TCF7L1, TGFB1, FZD2, JUP, CDX2, EGF, WNT3A, FZD7,
WNT7A, BRAF, MTOR, FGF19, BAX, CSNKIA1L, FGFR2
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Tabla Anexa 11. Regiones diferencialmente metiladas entre pacientes con obesidad y
diabetes tipo 2 y pacientes con obesidad y sin diabetes tipo 2 en el analisis extendido de

metilacion.
Inicio de Final de | Ancho de | CpGs en Valor de p . Estado de . . Contexto con |, D'_VIRS
Chr del area de la Gen asignado o Localizacién gendmica ) incluidas en
DMR DMR DMR DMR metilacion en OD isla CpG
DMR Tabla 3
18 74960629 | 74962369 1740 31 0.0005856 GALR1 hipometilado TSS, 1stExon, 5'UTR shore/island Si
2 30669385 | 30670025 640 10 0.0008331 LCLAT1 hipermetilado TSS shore Si
11 35440439 | 35442225 1786 19 0.0014971 SLC1IA2 hipometilado TSS, 5'UTR, 1stExon, BD shore/island Si
6 101846603 | 101847656 1053 19 0.0018291 GRIK2 hipometilado TSS, 1stExon, 5'UTR shore/island Si
1 108735312 | 108735893 581 8 0.0022939 SLC25A24 hipometilado TSS, 5'UTR shore/island Si
2 31805915 | 31806898 983 14 0.0050285 LCLAT1 hipometilado 1SS shore/island Si
5 135415693 | 135416613 920 13 0.0064894 | Intergenic/MIR886 hipometilado Intergenic/TSS shore/island Si
11 34460140 | 34460856 716 13 0.0068274 CAT hipometilado TSS, 1stExon, BD shore/island Si
10 106028297 | 106029358 1061 14 0.0073043 GSTO2 hipometilado TSS, 5'UTR shore/island Si
19 33210464 | 33210851 387 9 0.0082762 TDRD12 hipometilado TSS, 5'UTR island Si
17 4802266 4803053 787 11 0.0083366 | C170rf107/CHRNE hipometilado TSS1500, BD island Si
11 92702507 | 92703536 1029 11 0.0084151 MTNR1B hipometilado TSS, 1stExon, BD shore/island Si
14 24779793 | 24780734 941 12 0.0090912 LTB4R2/LTB4R hipometilado 1stExon, 5'UTR, BD shore/island Si
8 49647579 | 49648297 718 9 0.0101053 EFCAB1 hipometilado TSS, 5'UTR, 1stExon, BD island Si
2 74726478 | 74727010 532 10 0.0107332 LBX2 hipometilado TSS200, 1stExon, BD island Si
3 195489708 | 195490309 601 8 0.0112764 MUC4 hipometilado BD shore/island Si
19 57018933 | 57019373 440 8 0.0118258 ZNF471 hipometilado TSS, 1stExon, 5'UTR island Si
19 36024217 | 36024876 659 11 0.0152486 GAPDHS hipometilado TSS200, 5'UTR, 1stExon, BD island Si
5 56204405 | 56205094 689 8 0.0172648 SETD9/C50rf35 hipometilado TSS shore Si
12 133186923 | 133187452 529 6 0.0186713 | LRCOL1/Intergenic hipometilado TSS200/Intergenic shore/island Si
1 47691158 | 47691845 687 8 0.0216715 TAL1 hipometilado 5'UTR, BD island Si
12 65562873 | 65563159 286 6 0.0234644 LEMD3 hipometilado TSS shore Si
10 71811927 | 71812332 405 8 0.0308110 H2AFY2 hipometilado 1SS shore/island Si
5 131281008 | 131281504 496 7 0.0342700 | MEIKIN/Intergenic hipometilado TSS200/Intergenic island Si
2 220107847 | 220108496 649 8 0.0345839 GLB1L hipometilado 1stExon, 5'UTR, BD shore/island Si
19 54290902 | 54291194 292 8 0.0354291 MIR372 hipometilado TSS, BD open_sea Si
15 99789622 | 99790022 400 8 0.0377471 TTC23 hipermetilado TSS200, EB, 1stExon shore Si
5 131593104 | 131593413 309 6 0.0385923 PDLIM4 hipometilado TSS, 5'UTR island Si
4 3464870 3465064 194 7 0.0390631 DOK7 hipometilado TSS, 5'UTR island Si
3 48632568 | 48632783 215 6 0.0449307 COL7A1 hipometilado TSS200, 1stExon island Si
5 172385641 | 172385878 237 7 0.0473212 LOC100268168 hipometilado BD island Si
6 28129442 | 28129656 214 6 0.0496574 ZNF389 hipometilado TSS200, 1stExon open_sea Si
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