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INTRODUCCION 

J La in_y_estiSias~·.:::.~1 en:.: l~~ paí..i'es. er1. vi as- d~: des8rrol lo ha 
/. 

sal•~d. Por 
. --- ·-- _. -- - -- -

Act.1.~alrnente~ - :i€- .".;:1..~·á"t-1t.~ 

1 vat-1e:dad -:-ae · 
_- -- -- ,_ ', . __ - - -.·· 

\:/~i:.:f~-i-_tet1'~~:~bhr:~-~-t:~~ -_,de'~ 
' ! ., ~·r~D Í .emaz· ·de: i r1v~s·i;.1 g~~--i ~.~-, d~s~d·~--- d:i f~-'~ ent·.;~: ~21nt0E: 

avances tecnc·l·ógi,¿c;~- est~ñ --~"s}-~nd•:a_-·. d.; vista. Alg1.n-.os de . .. 
-

l c•S paíSe:s en vías de desat"t"c•l lo~·- -E:n:- __ Méxi:Cc:.,: _las--

enfe:rrn-=dades infecciosas son •.~na laz --pri.nc:i.pa_1éS 

morbi-m~rtal1dad de la pot:ilaciór-1, 

pobl;:.cJón infantil 

de 
. -... -. 

ger1e-r¡:¡'r -rneca1-. Í srnos y 

a•i!.;:r,t>: ·=a•.isal de la f1ebt:-_e_:_~!~f~l:Cl~-,--~i:·_<FT;· 
~-:: . - - ---

La' ·F1 

Ch. A. Lc•uis, 

le. describiC• ~·separó de otras 'eY-tferrnedade:s: febrile!;;'. <Ede:lrnan Y 

Lev in~ 198€.) • De~de e~a éPoca se le 

q1..H:! ci:onsi:t..ía principalmente er-1 "1 

intest.i no~ né,.:fulo$ _} infát.icoz mez.entér- 1c0::is Y bazi:•. Re:·=i ent.e:rnente~ 

-J· 



-¡ .,,. 

' -'. 

ha Y· 

la hernorra91a salmohelós"ica cc•mo 
. . . 

pc·sible$ cc•mPlicaCior1·es-ª 

se·- -·¿a·1cu1·e--- qU-e'-fi~~,;~- 1~-. 5·· -r~i l 166e$:-_oii ·~¿a-so_S Sú1Ui:-.lrnent.e

~F"1 o\'.,qu~_-:·re~-,~'.é::~-~~t-a~: i..!·na·---~--ihC i cien e 1 a·-_;::--~ de.-~ 365 

100;0(1(1 ·habit.:antes--~--de_l-;-" tot.ál ··de; la~ i:·Ól::•la·ciór1 

. .; , .... .. ,,__ .,' :-"- -,._ .. _ ., 

m·¡_,,.;d1-_a'r·c_e~. -'----.::re·1 .-:·r~;--:· -de _i"-¿$ :-·_e-ase~~: -t·eF•or·t.e.dos · --

~Calva et al~ 1988; Edelma·n. et. al_~---1986> 

Cuadro el ínico de la FT.-
. -. - . . 

12· :!;;:¿e:b.i ·e~ el rriicro_or.gan_i:=;mo r_esF;~n~Stble_--d~-' __ la FT. 
- . :_ ~' -. --~:-___ --. :· - ' - .• _-. :·- -- -

o:::nt:-et·obact.eri.a 9rarn--ne-9_átiV2i--_-qi.:,é. p·e-r;te_~.~¿e a! set-"6tipci 9, 12;._d,Vi~ 

'.-' ., . 
ar1t.i9eno somático·,., . '·- ' .. 

c:orno · .ant.i •:i.enc• (1 

.,¡ c1...1a l . r 01·rná-:.-p~rt:~:;.-de-i ·.':~: _i·.·P.;~F:,~-1-i·'s;a-~~ ~;-~_de, . 

2) ~i·,~i 9-~-;~;_~:;::·.-_· ;.ia~-1:.i"~r-~ 

el animal. El 

rn1:odelc• más cet·cat·1c• y acepta°dc•, 
_.- ,, . ., •'" ·- ' 

pat:a.· ·e1 .estüd.iO- de los rnecanismc•s 
. '' '' " 

de patogenia de 2· es "81 -del r·a_t-~C1n 1 • ~;uéspéd nat;.Jral de 

. ?.-



a la . del.,_.hqrnbre. Se· ha 

.·,·:· ··. -

e 1 z i st.erna re-t:.i 0::1.~1 iVet-;dot.e·i-i'al ~ ;- ·<ie ·: r-ep(íCa ·:'~~,;y~-i- .·.·f~t.e~-icir:. 
----. --- _. . . '" -":"• 

e invade lc:;s ,.,,:;duios: · -·~:_:i-t_~1f'¡.t'.~SO:s·.;. :.'.;~~-~~~~~t.4·~_:]\::o~;-, e.1.-

y el 
·,,; . ' --

h í s:i=do. - Los· -- ·mec:'áh i~SiriOs-:--· pC1r:- '{t;·s:.·,~~.: C:\.~-~~ie-~::'· i~->t¡kCt.',?-t~-·j: a 
•e - -:::.:•- ;~;;'.:-e 

lleva a cat•o f::st.os-_- pr.c.c-e::Sos--::e.i-t~iVB~_i~Jbs-._~~-a_¡~·,,; ·~-~~~:~:-d·~~~;::.~1t.:~~r.-l--;.:,'j .. "' 
. -. -· . ' - '·. ,:,._~ ' .. , 

·la·. c:i.,a1 osc:l.·1-a ·.'~nt.,-::;;;.::·-3':/'-~ :;_~~~':~·o ·f<~~c- _::·~-~~~~-:~·.i:-it:_-~:-__ ::·1·a-.0 -pr i.rr1e-ro"S1 

-ía-º:'"-eh-fer'Ri'eClád- -.".y···_ :_s;::-i~o=.:-~·~b~~~~-~~-~ de ·-. 
__ ,. _: __ -- -,~~:'.~-- - -_:,:;_.<;;'--.-----_,-)"-,. ~i~- ' .-~ 
mani fest.acíones -.':So'r1 ·:'la'.· .':cetaiea·,.. 

general Y~· en ocasione~, 

dolor- at:idornit"lal,. 

~·.ai.~se~s.'~ -· ~-,~-~-;·~~-~·:.:-.-.vó!f)i-tb,' pét-d-ida-· del 

rni_al9fai·.- y .,-._~·~~:~lc::-st~ i'~-~- (H-Sc~.-~-.1-~sot~, 

1983). Ocas i or1a l me~t~ ~ .. 
'-... :-::··_ ... :" ,_. _::·· .. ··_: .- '_-·. ,;,_·, _· 

se .. -~r·~~·~t~·t_~~; .. , .·~~s" y,· de 

t.:;~onco; -

~$.pl ent:•m..:gal i a - y la leí.~coPe_~i-a\ So'.';· báSta"ñte::-coírii.~·,-1ez · <-Dav_i s, et a 1 ~ 

se--; ::· •. ;k;~:.--'-~:~~·~:;- ~!~do 

brc•nquit.iz, de' ·c-Orta-.: ··c1¿·¡.~·¿¡'.¿;;~.~ _·-o:c-,:·~·n' e1 

cc•rnPl icac1ones .qu~ 

l. nt.est i ria l , hepatitis y, 

,._ __ ---.- -

El t.rai:.amiento ar,t.imicrob_iat"!.º--s~_-- ha:ce··_ a>ba.Se_ de clor.amf-=:nicc•l ;:1 

ur1a dc0s1s de 5Clm9/k9/dia, · qi.~..:- .;:,.s el de primera ele:cciéori~ ·o bien 

arnpic1lina lOOmg/kg/dia o sul fame:to>~azol con trimet-roprirn 

320rng/l~g/di<=• <Calva et al, 1988). Sin ernba,-90, a pesar del 1.Js•.:i d .. ;:. 

rned i carnentos d•.~rante la enfermedad, lós pacie:nt9s presentarr 
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·"10 
:,,· '·: .·: ... 
('o:=pres~r1t.a - ··· ·-~.nsi. en. sl~ 

product.1v~dad.. ,. ' ' . .· ._ -'..~ ·q 

En t~éx ¡·¿;, -',~~~{-~··;~~· _6t:·r·!I;._"· ~-.,..·· P~S.i.e. ~·ó: ::·d~ ,~.ª~-1ro~·D~il§ :. que ·c~(~san · --. .. ~-~~ 

siastr-i:·~rre~-t~ i"-~f-~_( ... -::.';~~{ .=~ .. urna·,~;:.z·~ -· .;,/eSt:as-::·;.;~r:~·~~;~~ri~'.&t~\- 'i::·p~·é-:iOd~~ de-
··- '• ' ' .•,';,; ·:;: '··.-··- .. ;·<:·~0> ·;-;'.~:,:; i: 

i ncr.~b~.o::_¡ ór~~~-r~~,~~'.6~=~:i."::-~~:·¡:~ ·dE{:ft ~:f~ ~:T~=; y~;~~S:9'fi·;:}'~~}},~f¡;f_~¿~·~.A,~:~~-: _:··~~·~to\ i_m.i t~dá.s ;-
genet' « l rner.t~\ nocc .~,,;<,<,,;itai'/ ~~.~~p.~;zf~p}¿'iéJ~t,"tirJ,Í<=~~bi .,;,~ • ·. r""' ante 
1 978. en ~~~~g~-~ ¿_'.-_:q~_;fa~6s.·;;.::~ ~;e: i:v~--·-~3·4 ~:·s% [~~~- i~:=: '~~i ~-i~iri"í°~~ .. to~: de 

§§lm2o§l!ª ~ e·-t·~·ct_1.~_a·~r~~=;- ~~~~:~~~-~~·;:;·~-.{·:~~~~~;~:; ~:-~;~~:!:~,:~: ~~i~~o .. ~ ... -i.¡:~ i"!lebi!í!!d!.:.i!:!ro. 
.--. .-¡'; ·-'··'-

Wavi.o e:: .. ª1 :.:~::::.:r <ju:~ij~i5~'rt~~t 1t~~~~e= rundar:er.t~1es qcie 
intet·vienen en·.· e'1- ·t.:LpO:-:d~ ·::;:~·.~~~·.~:~:;,:Ó~~:·.;~~ésPeci·-pa-t·asi t.•:• es 

·e:l es-i:.ado t"o•...it.1·icional y las 

en el 

Ev i dent.ernent.e, e::. ne:ces?.1" i e• 

un mayor conocimiento biologíé'. de 

p~t.09er·1i é< 

Métodos de diagr-16st.ico para. la FT 

Act.1.H:•lment.e, e:n lo$ pe.ises el"1 vías de desat·rc•l lc• e~~is+.e le< 

r1eces i d;o.d de~arrol lar 1..~n método de diagnóstico barato, 

::;.:.enci 1 lc•, 

diz.tinguir la FT en etapas tempranas de otras enfermedades 

infeccio~as causada~ por de 

aglutinantes y el et.~ l t.1 ve• de son l<:•s 

- lt· 



':. . --
de d:í' a·:ir1.!•=:;t..i cO 

:!::2:'.ebi· Lai 
':::·:' __ ;._,.,-;· ::: 
· ·;n-=!Jót"_, · 

. - ,' " - ' :. ' . -

Cc/rrOC'fd~--

-::·' - ":·· ... _ . ;_-__ _ 

·,··éo_rnc;' .. '-'.~-~a:cc1cine~ -
:. ,_-r -: -'.: ,;_--2_-~;- -·-.'.• 

la· ,, /:~~-:·}~ay~~-- \j::.~é;_-._·y_:~;-s'~---, b~ª:::-~'.t e11, :-'~.:-~:-· .·._:de~oi:-c:C i ¿;,~'-:.-de. 
ar-.ticue:rpos.- contr~a '~/:cf--¿~:;_::;~h:t:.i'~'~,i~~~:-~_.-H-::~·-,.:o~ ce'i: -íj,~·~:--)F.-i-~-~~b-~=:: t-aP1dá,. -

sene i n • Y • C~ie~: :_,ll;~ f_e~~fi:O{ ffc~2=~- e__ t~do5~~~~~-t:A41_ 95?: ,Y• 

febriles", 

ser1s i'l:·i l id~d , ~r1t=;_~~ ;;,e i:i\~;;~O:~!-.~~y:, ~'§i"(i;i~:-·-,·er1 té"·r·ia-as·_~¿~_- -rico· -:.-_:~-,~dé-~n:-'i-~-~·~- ~-'-'< Lebr,g,. 
- •io· '' .:::_:¡{- '-~·-_:;;;,_;·. • .'c'C"° . '.=_o,".:_ • -.~ce· .·,~::-': .~::.-"':~:'::-=~- •···'co..~·' ------- - -·- -- "~ ,_-· :- ' 

i 9s.:.-f ~--- S-i·rr.~ }'~~ib~t~:;;¡;;--~, ·~'.-tte;-n~-:-=~·1· ·~fr'art '~:r;C;~¡n-Ué'hfe~t~-tde-=--nci;- Ser-
-_,·,~_.:o:,c ·"._'-;o ~:(;:·· ~' ~--:~,-' ·i·~-~':.,:-':;_-:. '-.",;'--,>-:"<--'..'. __ 'i-'_:'·-_-_; .. 

.;~pee i t 1 e& ri i s·e_n_~·i_tl_~-:~---.-~n._;::~·t.~:a_~-t;_·e~·:~~r~i.;~·s·~_-.. ,- .E~--. :~?_ét6d¿; _-: d 1 i\9-i-l6St:i ce•· 

con el que rneJ'Oréi ~~·i~~:-¡--~~~,~~~-·~e :-tJ;~~ ·o'~'.~~;~~:~o-~_ . .-- ·~-~~~-~:·~.i -.- ;;{~-i:~-~~-:¡:-~~~;; '. 
·:ie §!ª'l!!!S!Ó~!lª ,iiietii,~'~¡~--~-cµ'1;t-i V~~_.-;~C;b:'(iriU~~1:;',~~~~~:_'Ci~'.~ ~a:s~-i ;~-a·do-~-:"dei-:_~m-·edu·1 a 

----;-';" 

L. p • ~ 

el 

¡~ toma 
::- : '---.-----·,-
·,·cc:.·r~.; ·,_d~ 

~·1ernoo::•.~ l ti ve• es más_ cornlh-. -~._ · ·:~~~~-~:"" '.s1.i' --=~"p~c i f i .:::::¡_d~d. no-. '_e_i 
;<>-

mayor a1. 

clini·cO·'Y ·poca~. vece~ complernente.-t: e:.l 

laborator~i·o confi.able~·~ en:etapas 

t.empranas. de: li- ent.?rinedad~ en hÓSF·it.ale:~ con· poC"C:•S r-ec1.~rsC•s. 

Intereses de nuestro grupo de investigaci6r1 

est-L1d10 de la FT, 

s1...~f1c1.:nt.e a t.:nc i é.in. 

lc:1s mecanismos de resist.Encia-~·ai s1.1ero .. .-Y:, a· la 

fact-c•res nrS:ce:sat~ios .. pat~a:-

y le•-=:. mecarrismos de. inrn1.1nidad celular y 

Lc:•s conocimier1toE c:1t:•te1-,1dc•s con el 

. 5-



e:=:t.udio de esta~. éreaz para el 

enfermeda•::I: se c.1...ienta" 

act.1.~c lmer1t.e, 

la FT, Permite 

la. opc•rtunidad_-·d~ -_et~->--di-fer-~rite·s 

~:"- ~:~t:,;~·t (~_aC_:_ · =c:o;~-:-~.--~~.;,~-- ~ .. ~i~~t.-~t:.~~ 1_~-~ l_ar_ ~- ·· 
. - .,-_-.. 

-_. Nuest.ró 

< . .-.. -::~~-._:·::-~:::.' :-
o;-o,::- -,.- ___ _ 

·'. ':\:-. 

i r·rt.eresado - ·:;~et-~:'t\~~~1º-.'""-ezt:udi·O- ,-_de 

_, 

J 
- e"st.dc 

9enerár _c6nocimiento bd.-=:-ico 

de ·§. -~~~b·i_t;c.:~ r;~·;_::~~6--i,~;;~-~~~;-:· e·1.:: ;~~:-~~ó~"i-t'o'--_-d~ 
·-ét~ ~ -~i:¿:-1b~i-~-- i~:;·i·-~~¿-i:a ~ ~.-. .·'·' .: -._-- . ' 

sino·:tamb1én 

j apl-:ica1·li:• et~ e1-. Ca~-J~·-· ::~:~--i:.:·.,-_ '. ,~'.¡,~~-~~~-i~,i~~<·~·-~ P P~_~•~_-,i:~ ~>(i z. 

J" -enfermedc.d. 
. ' :- - . .-_:·-· . 

,Has :t:.eo_·~·e 1- .. -,_m~in'Ei~.-~~;-; '-
. . . 

_·;··eri';~er · -~:a8or~t~1-·1-o: 
.-, '.,-'. --.' _': - :· _- . :· 

genes para :.-) ~:~. pr.ot.e'ir1aE -de· ··rr1erñt:;·,:.a1~i·a--e-xt.et·na (p;.ME J 
:<··: _--.,.-. •" 

1:tmpF y ¡:i~1c;E-\i.·'5e; ha.--- :;b~·r--a~:t.,~-~-i-~-~~o '-~-. S-eéuer1C.1adc• el <:;h::r-1e 

·'1_~87) -. 

y se la -:nt.erotoxina <.SE) 

Por 

ELISA, . q1..~e pacient.e:s CC•r1 F1 

et. .;..! Abst.r·. 

la capa•=idad de ind1..~cir el desarrol ler 

de h1persensibi l idad retardada, reflejo de la !t·un•.n1i.dad celLilar 

- b· 



' .... 

i -

La membrana ·ext.er.na 

§ªl!'.!!9.0~!ls -· j;:~ebi. es •.~nei' bacteria grarn-negati va. ESt.e gri..~po -
/ 

de enterobacter i &-:! t."fenen --._~na- c.1 .. ib.i er~ta- •=ef• .. tl s.r q1..1e e~ta •=o::•rnPLtesta 

F ig. 1 

Prole1ño cola1izodoro 
específica, difusión 
focilHodo" 

Lipoproleíno 

<ME>~ 

Peptidogticono 

Modelo esquemático de lo membrana externo de Escheric/Jia 
coli y Solmonella tr12./11inurium 

íObt..::nida de Nikaido~H~ y Vaara,M. ~ 19:3~d. 

de 

- :-.:;..-.,:-.' -

- :¡ -



un_ papel rnuy 1 rnPc•rt.apt.e: 

en la 'fisic·logia -de: '.la·~' t.•aO::ter i'as -;iorarn-t·1~9ati vas·i:. PL4eStC•-. q1...1e 

°fc•i-rne- una ba1·t~era muy __ ef"ei::t.iva,- q1.~e: Pr;~ .. t-~j~-::'..c.-" :~í'~:~.<i~;~-~4-J~s ·-d".:~ 
a.::c ión detergen.te de ·::1as -~-al.~~ .. 'b:i .{-_i·~'.-~~:~::_:· ·-;-~,.-----~-~-::_'.-,:1a ----~~;~~~-cl~c:i·-~~1> de 

ié 

enz1 rna~. rn1smo=--· :'-es· 

car acter i ;.tic:o --.:fe 

• - --_;: -· .. -~ :· -,,,',<"\ 
·q1...1e. ·s~.;~t'_i\~t:"á'i~~-c -pe1 t" a<:·o:t.¡.;;a-s-;:-~; c;a·¿tér°i a:s.:-;;-

. :1] póp;:.·1 fs'aC:~ú~-ídC«:' .- :_-:~:[~-$;):_;,;/'<: .:t_~?~~p6;;ént.e 
._.. . ~_::~_-_,;_;_\:"::,~~J\ __ -;\ 

: m':"rnbra~:;a°'·.C-' --·-e>~tert-ía;-'. ~-;</·2~~~~~-~-:-c~. ·co'nf er-i r 

Se 

desct· i t.C. que· 

· ·;;-e-'.:- ·-,--,---,;:,;,-:'o'-. ·-· --~·--. - '·",'.~·:::_-·,:;~-e 

res i s:.t.eY•·= í a á:-::-coj~p _l_~rnet-;.1tO :o~-: :_~_,_º_"_·-;:a~_-';fagoéi~t._o_~'LS:_~"'.Y;:.-ol:;~-t:-~~~:,i::~:.f~t:'ió_iri_~t)o~ "-de -

respt4e.Sta:-: 1nmune·: (S.ei-fért·:-et- a i. ~>:-198_$-:• ~-:;~-~·~,~~:··~-~:-.:_-~,¡:-~-. 
contextc•, . a· ias .:Pc··r íf.C:~ ~-~e·-~> -iiie::'bi:;: --·s_e :·r~·s_·~ha· :~f.r ii:uÁ_i.dO" un 

.,_:.--__ _. 

el pur1tei · de vista 1n,n-;_;·r10-r¿,·g't·co -, __ 1·a·--· -ME-, de:.' i·as 

fu:~-d~rn~;,.;;'~-i ·er1 ·1a . t··esp~es"t:a 

con Entre 1 os_-

de Sl.4Perficie con lcis la 

inforrnac.1ór1 se 

f 1 Et';;le i. ar 

rep1·ese1·1tadc• pt· i nc1pa1 mente PC•t" e: 1 

• 
-- c_.o 

i nrn1.~no•:.:ién i i::c•, y 

·:< .. _"-':'--_:_~·.::--- ~::·i"-- '->__ '. 

indl,ce at"tt._ic_Ue~:Pc•S: :éstos 1·10 

Sé: ·ha c•:·m·i:-r:obado . que e 1 Hg Vi 

Ezt.o difierE:-

el iinin~ la c:ornp~t.enc:1c:. i1'lrnuno9én1·ca. (Tsang et- al, 19f:)7). F'o1· C•i:-rr:• 

-~ -



al Ag O ó-LPS, _e:xist..er1 mlJCh&E_- cc:•_nt.t"'._overs"ias 

atlíos en re::la'ción a -.-f~--~t~tur~-·ie~~;-:pr._ot·~:ct.o~~ 
tAcs> -it~d-~~-ldó-so ·-s~·-·: -~~ 'v·s-s~q: --~u~- ,':-<e~-~6~ ··. AcS 

. . :; :-¿ ~-'- ' ;' -;-

C:•:>rrel ac:i Onan bi·en--: :con 1nfe'cC1'on'e·s·-.- >:pr_eV:ias."~~ -p~-t~O---_. r;o ---sor1 

pr c0tectoi- e:; cc•nte. <'< ~S!l!!l>!ci!i~,J;i\¿ ~~n¡c·~'.~0.))"~:a•};." · C:c;rn6 ~ti. rat.•:>ties 

<Is i t:•as f · et_. --;~-1 ,\.',~- í'=9-É;~~~-:-~:_j'.~:li ~,; '>.:"'· .-.,_._ '."'.,, --.-·,,:, ~-:¿-:_., '.::::/ · - .- :< .. ';_-:~- ;_ 
- -- 'z-~- :· _;,~'~\ ~-~~ ~~~~:-:;c;_{{~~~~:~i~~:~:~~~,-~~;~·->- "~-~t:¡ -i,:. 

p rote i n~s- --d~ .:: i' ~-·~:-~~rri-~it0~~~~1Ut~:J~~Af~;f~,~~i'i~H~i,:;-Jl,~ .. : · -;.,-
., --,· ,-,:\,~;; ".::~-;;;· -~_-::;;,, - -, ~ _:1.,., 

u1 t :iina.rn'~rit·~ .. ~:~\ h~ ::~áádó:-;.n·,q~-6.·~;J{_~¡~po~:.t.·á-nc·i'a· a, :las_-proteit1ai ·de . . 
_ext.err12._:--

' , . , -- .- ., ,-,,:::/· ,;·;e~ . .,,.,, .. , 

º-('Pi~ME'ff'- ::de·_;_~~~~:~-~s-~.'.; t~~c~~r~i as'· no sólc• rnernbrar1a 
-~s': -:~·¡~~~· :.::,~·o.V 

impl icaCi'o·~;~/i :é~~ et1 y~:¡caº~·:-pat_Og'er.ii'a",-· .---. <-Is¡;bersi- · __ et--· ~ 1 .. ,1_-987; 
. . - -. . . 

Coi-nelis e't__. al~ 1 9~';.;·; o :'.:~·¿[~j;~~~-f~'-[§~~::~ : ~-yu·a·n ~t.~ a 1 ·, s:: irio---;·comi:·--" 

. ' .. ,. 

H.(I Y !='Or 

" .. ,, :·: •' .. -._ -:. - .. 

las porinas ·;de .. ,,~ _-§g'i-m2t:!~ll's q,~~:-- io-~. t.i ti.~los ·de: 

Ult.imos ~U-t:'~;~~~-~-; 

Tambiéti 

ha compr.obaClo', ademáS de: s_et~- i'r1muf-iOgéñicsts 

son capaces ·de '..':.;-~~~·r'~r i_.r 
<Isibasi et. 

y _el: --~d~~~:~"~~-:i-ib'-· ~-de 
',;: 

al: 1988),. ias _po~~ir1as 

d1.~r ader ei. ind•~cir hfp~rsen~ibi l idad 

retat·dada, una 
e _o.;_;~-

mat"l Í fe:sfaci6r1 '-dº~~-='~'-='"i~·~i-~~----iniñúti""ídiid celul.:0.1· 

Mut.hUkka.'Y.1.~~p·:;~~~' ~·' <~·:,~t:·:-: __ : -~··;87a.; UdhaYakumar, V • .. -,,,. 
':;,:;:- .. ·.:.', -~-;,-_· 

V. R. , l 9S7i:• )--;.,e ·.~.;¡ ;. 
:·· 

Al.9•.Anas de las PsME, com.o es <:e'l' ·;:;Caso de OrnpA, . ,., 

- '~·=-·-,.::;, 1 -



y de mól~culas pueder. ser 
- .. _,_ . 

pot.enc i al rnent.e daFíi nas. · Las·. por· il'"'las. qi..~e ··'RiáS se·· han·-··estl~dia"dc• SOt"'1 

el pr·oduc~o de i·c·~·: .. 9et~1es- .·Qm.eº'·, ;·:---e~·Q·~·:\ 
OrnpC y omPF: ·s;;;.;: _: -~-r~f~'i.,~~~:;j·~¿~;~;:~~~:·~·::·.'. ... ·-:-.:¿iSr~-o-~-~-egU}-:~t~;·- Pf·;OE -·se 

. ---·-;·, ~ .. :- . 

~as ó_ P6~ 2:; .. ~.;,:_ :t'.i~¡-~.1~~~( l;,·.¡~'.~,;·-¿~t.i::_t~'.t~~-k~-; ·t:·~ i-~-éi2.:i'c'a 

·.· q"" por· ~stL•d]i;.it¿~f·J~~l.'"f•hi~;~~~~f'}~ . 
19S5) • 

1·~79)-~ 

(Nakae· et 

_ ""==lect.t"ónica y 

·~ ,;._, '" • •,.! • .- '•• v'- • -•-' ,. - --• 

recon:.~t.rúcció_t~-: -.=-de·-~'~-0 íirie:9"~¡1:;~~'~:se·;-"h'a·.:::o-Ob7S~é~t~·-.J~td6:.~:' -~"=:¡lie - pr-eS'et.;·tat~-.. .t::r~-~ 
. ._.' .;- -" -- _:-:_ -.. _-_ '. --:·:;··--~---~ ''/-}-<~ >"-~-,-.:,-.-:·-

0::1r i f icios --s.:parádo·5·:, en- :';'·la: -:-c:'St:~pe-fi'f i--;::·i'e'.:·f.~>~t.err1a\--. . que forman _·. 1.~n 
·. _,_._ ',.. ,~.,,-•' --~:2-, .,.,_,,.- ¡~-- __ ,,_ '-, -- '-.- . _- - -_-

caria l óniCc· cer_ca -de-:~~ia-, 'iili·t:.-ad:~>é1~-:;;-·ia:~.--.m,embr·a¡\a·~-:-~E'r,gS1 ~t.. al-~ 1·:1:35>. 
----=- ~ ;~-~:_,¿_~·-·~;:> ·-~~,-- "-f'.:. . --- '°' ----

' -Ac-t·L~afmente -e>.-1st.e _-_.ut1 '-~~-mo·de1'6-~'Por<-1-~---cl~~'i :se. _p~opo_ne_. ~orno_ 
.• e_; .. º;.:¿·· -··-- '-.'-.'-.'= 0-,o...:·-c- ,. - --

cada 1nC•nó_rne:rc• :d~·-. ·Ln)-~·-' P11E-'i-:-S'~:~ it~~-'~·~i~: :\~~-~L:;{ a'./-M~;~: '.de t.al': fc·t·rn'~, '-ci··~~e l~··. 
i::ruc~ Var·i as vec:es· •. ---SE: :_:Si=tb~:.:- cú.'.;e:<;¡-~-~'. ·-:~~-¿~e·i-~~'s: de membt""ana·.·eXt.er-na. 

cL~enl;an cot~ -r-egi C•t1es.: ,-:·h·¡.:J:i:::~,i~.~~~:~'~~~~.:_ ~;:-~6:;:~~~,Et~:-;·- ·;~~·~~,~·e . SOtí 1 e<s - pa,. tes. . 

1 a'_ 

memt•rana. Las porir1as 

y esqLle 1-=.to do: la 
. . . 

F•ro+..e::ití& (Fis.2> las cúales C:orr'~n er1 se:ntioo at1t.1F•eralelo er1 el 

t.ransversa.l al pla:~o~de la rnembrana. 

25- 70 110 

20 34 60 75 103 116 

NHz 

Espacio perlpló=-mlco 

F:ig. Dis.tribución 
m-=mt•rar1~ externa y sr.ls 
al , 1 •:,i:::E.) 

hipot.éti~= do; la 
:=:1t1os de inserci.:•r1 

154 

145 159 

~·t"ot.o:ín=. ClrnF•A o:r-1 la 
(C•bte.nida de Fre:1.1dl et. 

- IQ-



mode l C•· . si= ha en 

X, ademé.s de." las . . . - . 

predicciones d-=· >e~+..t:~-~~úr;_~: __ S;-~c~.t~~a-t: ia '/tch-c·~· .. é~::- -:--B.1-~. :_::1 '!178) Y_ dEi 

Jos pet-filez· ::de~.:h·i\d~cifi-:1·-'i~1:d-~-d-~· :E-~t~ ·mod·e·i·:t ::se ha:-~·p_i-~~~~,; par~· 

la por i ~~ · '-'(¡~~iF:;:;: d-~-~:f:~::_-:;:. ·'.-~2li~::~-~~-;;·:~ ~-:Ji:;,_. ~'t; ·.a_l' =-::\·;--8~';·.:.~:- ~-_,:-_' ·;: 
• «;-~ _._ ': • : - . . 

En ~¿~~'.~;t.g--:_.;~:;:o-mpf4-::~--'.·~¿:)~;~J-"~~-¿;.~~-~tt'~-a ·-' -:-e~tr'ü·2t·u:r·ái-~-.ete: · si~b~!:is:t:il.ª 
~-''-e ''··' ----·~--:;::~"';.-,,_ ·,- ':.~_:· -~--· 

· ~'i!l!.,-__ ' , __ Se'- ·. ¡~,~~·:· ·'-JiCu:t1d6;-. -;;:;éte;~6i~:'.r~-~:» ~'~:-~i..~e~·:_ ~-a-~-gü;~a~;;- -:·ae :~-1 as:- - t~"~'S,Í\bf~e-s.· 

~-1idrof t·1.i~~-:~~-j'c;-:::~~~¡~~~~~-~~;:;~~t~~ ---en~;-- ----i'a:~ ~~:~-;~¡~e--r-f-i-c1"e-:_'-' ·'.:;:;~-t-err-.a de -1 a-~ 
.<Frei.~dl .-._et: ..... a1,· ·19€15>:-~ ,.E5~.-~~ .-:_:;-~ei~r:.~~-:~-a~:·i~:; .. :s-· .se han ba<ctet·ia 

j logrado Pt'." irt~ipa_lr:n~!'."ie 

PSME"°--: ~· i-~~-Ven<com~· -C~~~~ke·;-.¡;.;;~-~~'; .~-~-'. ~:~~t:E:t~ i~~-f·ag~-5-_:_ ~~ _:¿'O'i~:i'cfrl~S •'"e 

cc•n Ornp?:! de ot.ra.s. tres d1-f_et:entes -~act.er ,i,aS '<Fr~.-~·~dl --et.' ái ;: · 1.9:33) , 

podido obs:ervar, . ademá:i ,_- de :~;~~:~-~':-.,-el - ··mi_.S~o· .F'eso 

tienen regiones 

hidrofílicas~ ,alguria$ de las cuale-=. 

cier·tos fagoE. -y- colicinas. Se hEI 

pero. r1c• F'ara K-:J o --Tul!. OmpA de §~.!!!!!2!::!.§11~ 

recept.ot~ -par-a el 

Con este traba.Jo~ Fre•.1dl 

las esp~cificidades 

de lo:= fagos estat:•_io.n dada~.:._pO~:. cambios a nivel de la ~ec•.~encia 

- 1 \ -
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. . 

cc•di fica· para .. · el 
. -:·:-- --._. - ' •': 

:se· hari. :·r_e·F:-ot-:t8d0 ·:·l_~i-or~~;i·~~-i:-~s-:·:de, OmPA-; 
-_.·_,· - '_/-_ .. ,·_:;>: _-_:,: 

al.., _._:~_1_ t:i~'=·-~',_~ 

~roec~ptc·~~·~-

hasta· del 

¡.,_. 

:.· .. -~ • ••. >.;-'.-'.:":-_:; --~~:-::· •. ' ---~.~-.:-:·;_ 
-,· . . . - - --- '-.'..-'• . ,_.' -;,c:-"o·_ ~----- ''/.-•' 

· Siguiet'.•d°o ~ste ·m,1srno inodei6 ~~}~.~ 'di~?Si?~'~Í~n ··de.·las PsME. 

E- tt· avés --__ de ';;_-1"~ -~. ,· memt;i.:_a_·tjs;::~-=:~,~'.:_rc~~ ~:~;_;~t.:__er~'§[¡~.e:, :~~-;¡:ha·::-: es~a_ci•;< ·~-~~-~a-:¡- ~t'l:~-~. 
<me de 10.i .;.~.~ci~a1;,,~<t°~f;~;; ;;.,,g1~~l!~~t-~~fh~~J~ilii~i~. <I'"~ par .. ce -

estar 
0

invoÍ~~-i::-~-ad-~--::·-~~i0~:~_: f&;-_. a_;~~-~7;-~~~1-~:~~~i.t- lctS {;'~él~;-laS': :-H.:Li-.~ ---~'.-.Se- ·,:~ha 

dernoo;t.-adc· que esta · ~_..e>~."'}~.~·-,<;; L~~z 1rr; ... _ .. ~~" "'"¡,""'"'; ,, .. e; ... 1 .. 

superf i e i e ex1:-ern_a_. ,. ,'-·E-;,¡f:~~- _:, ~~, ~:~ff~j~f-~:i~~--§~'.~,-,_'-d~-~-~"';~-?~~---· _.-_.taf-1to con· 

estud1 o:; de se:n~i bi l ·i-d~-6-L :,.~ -::-:;:~. ~~f~'-i':~~.~fi.á:~-~-~Ui_c_l~~~Súj~: ~{C~:--'~~1f:,é1c--lon~--J-e$ 
<Ac:srn>. Cor1 base en lá seCU:~~~:C1a:-·_.r;J2-i~Ot.:id:í'c:B -~:~-- ~-S:~-~- ~-t~-.~te--~-n~ 
prc•ve1·11ente de cepas 'de -di t~i~~~i:~-~¡~;'i~~~~b('.-j-~:bs·,-. 

' . . . 

.se he.> ob~é1-vado _que· 
!a proteína esté muy conser·~'~:~·~:~.c .. /:S!i~'-,~~;:~S~r~go·~ -·sl-·:_h_~·;:~.·t-~·~o~i~di'd~,·' 

-.- .• :, . .,.:~~-~:--~·;:;':_:· :;·,·.<·>:.:.-, :.-.. --,-._,._,, -~ . --_' --· :·.· _ _-._ "·::. --- ,_ 
cuat1-c• re9ic•1·1es var i_ab_l es . .-qífe, >~ PUedet-i'.:->· s:-~',:>esp·ecie-espe:-~1 f i-¿aS·,,-:: 

s•~t·especi e-especí ricas o· -Sl~~-i~~~i:~:~i~~~~2·{~fi'.c~S·· .'-~-~;~~~~-_-'._:~~---_: ::i:-, 1'98;~ >-'~ 
. p6~1-d'6 ___ ~::'.,~~e-rno~:tr:-aºr·:~ .,:_que···· ·~S'tO'~-, ': ~·-=·~·'Ji·.·~~:or'.-iº 

<Baer1r et al, ·-1·;-~i-~::{_ •. ··.,: ... >·/ j' ·•··.·.· ;{ •; 
·, ·--~·. 

, .;{,_:;:\':~::.•:e·; :;~_,:· .. -: ..... 

l adc•, se ha 

prcd;,.o:ctores 
;' .. ; 

~-·: ::·~ .. _: "'.:):'i_<>:/:~: -:·;·_~:· __ -,.-::-:;_-. -' ' .. 
que. esta· Pf'l1~·- t~~"ii a",J~::e.giOt-'ie'.$_- _hi drof i l icas 

l ds ella les no estabañ eh· ·ompC 
-.•:" ',_' ·:. 

la gr-at-. hornc•lC•·:iia ql~e ex1st.e e:r1tt~e_-e.1.las . . . . . __ ,. . 

Además~ uno d~ los anticuerpos monocl~na-les reconc•cia y blc•r.¡1.ieaba 

E< l del fag.:. TC45, eSPE!ciflcci para 

hallazs:ios interesantes reportado, en este trabajo ~s que las 

- \'1-



enterobacteriaz~ ya 
. . . 

reconc•cieron E-. la Pl-"10E de:: otras. ei-1t.erc1bact.er·i·ai.;· 

a nivel r·1uo::leo"tidico cc•rno 

s•.tger1dc1 •.n'1 origen evol•At.ivo común (Miz•.tno -.et a_l~ 1'~83>. 

sucede .::.n ~. 

la prot.eínc:o mas apar-entement.e e>tF•resa 

_¡ COt"l l·a ·secuer1cia 

r1ucleot.íd1ca del gen€: QWE:C 

perm1t1dc• ider1tificar 

las cuales 

1·e91one~ hior·ofílica~ la 

superficie de <Ver APENDICE Il. Se ha propi.test.o 

pr ev 1 arnent.e ló 1~ti 1 i:zacif!.n de o l 19or11.tcleó"tidoz específicc•s para 

el e;::t;.ud1c• do::: la variabilidad de CJrnpC y s1,.1 <Cs-.lva et al 7 

esta ra:zon r1os t·1~1nos plarite;;.do 

1) ...:..sc•n regiones hidrc•f:i lica: er1 OrnpC~ 

c.:-ract.erist.icas de especie?;: 2> /...son caract.er istio::as de séner-c•? 

y :)J ut.i l izadas para 

-0-



i 
~ 

.., 
' ' 

El aná 1 i Si S. -mu l ti er1z i rn;o.t i CC+ ha demos.t.r ado ser 
-. • .'.e· 

•.~ti l idad obtenciót:"i dé fnforÍTlac1ót·1 sobre 

F·obl aciones-, e:n .-· e•-'c~r i·ot.e·~:'.- y ·.-p,~¿:,car {otes CSelander, ~t. ai, 
- ' .. -- -, .: :'.,' -- .'-':.>,-. ·-. - , ' :~' '' . _--

r ef E: ret-'ic i as_ den_tr"-~/_ de·,:- éSt·a:> ~~~-a her-ram_i~t~t--~:- m~-t-~do·l¿~·i-~a :s~--~i_a·~~ -
aplicado_: p'a1~a·:··i_·a-'·_-c1·a·s-i_f'.l.c_aci_ón· -de, -di_fe1~e1·1+ .. es ·g_1·up~·s de-· ~;~:~·t':~,~-1-a-s·· 
y para: ·eSt-~bí_e~_er:.· ·1~1 '-~-~l-~cior1_es : __ fi_lc•gené+ .. icas __ que 9~~:~-f-~~~."-:~,:;;~'~:~ · 

(Sel &r1de:r. "et.·_ -al_~ 198f::'} • Er-1 e5te Cc•ntexto' re.;';f ~~~t~'ióe~~~t-~-~::·:~-~¿¡;-~·s<·

rea rizaro0n- ';J~t aná{i ~-;{S :, __ ~'~Y1:-l 0~r;·±:¡mé~~:~-¿~f-_-p_á-r.·á·,·::~~é l: º---" -c

E.r-1 . e$t.e e:_st.L~dio se de1nost.ró ::_:_:-;:¡~~t~--.-:--'}·_~;: :._;&;:~--~~;~i:-c-
al (1'3'88>, 

··:'.':· 
de §. t!::::'.e.bi prot:iadas~ provenier1tes de_· distintas-·:;'pa·r-_·:¡;:es·:.·:-cre1-::,:nl~~t-iCfo:0< 

rnos-t-raDan •Ar1 tii=·o electrofc·t·ét_icC! .-idé~.-;-~~~,,-: __ :;, ·1·c·:-:';.d-(;~~iF.;:·::-~~~~~{~:;:;~-~:, i,;¡¡;¡ 
- -- . - - - . ' --- ~ ~' i:'- ,.-.,---~ - ·:'--:;:( :-:::l:-,~- ;:..;;'·~- ,: ~;. 
(-Ree~es: _,·_-~-i; ::_~ i'; ::--:i'9~{\:'~;; )~:'~:_': :·:; ·" ___ ,. 

" . _-.::.:.-_:·-·-.:·-·: - ·--e/:_)~--.·~;-:· 

r-¡L1e · · . h~~¡:.; ~:,-~·ido' :;~~-'~'{i ¡--~-~b~·/-:¿·;u~d~~ "ser: 
-.:.~ '.'""': -->>:: ·0f' ;:~_¡.¡:;.\' ·-_,.,_, 

de 

l-::¡enes de t:!::::'.ebi; -

genética de 

en la 

CF'LFRJ, cuales 

difererit.e:s cepas de 

coJnF•lementarios 

e.orne• sucede pueden ser 

L~t-i l 1zados para ese gene entre 
. '- _. .. 

diferentes ¡::-otila.ciones (Calva -~t:.a.1-~ 1988). 

. \4-



OBJETIVOS GENERALES 

Anal izar l~ va.t"iabilidad gerlética do: 

. ; OB,TETIVOS ESPECIFICOS 

1 _, 

l 

j 

j 

1.- Re•=oroocer laz··regiones no cornpart.idas--.ent.re:.,los:.gen~~-·de Q-!!!E'f-

' - ·_ ' _-·, -- --:. 

2.- Viseñar· ol ig~t·_1uc:leót~-idc•s a __ par~ir.: d.i:: -~s~_~s-:_;.,a·,;i-i~ne:.~ 

. -·-, ' ' ·: 

• .:j. - Arial);:ar si r·eg_ior1es_ variabl'es ·e-r:it.r~.:·_.QIDE·~~ 

!:9li se -er1c1...ier1trarl· ccit-1set·Vá9i:..s:-.-~er-¡.- i:~,z:·_ai·~-ledC1S: 

4.- Analizar ~i estas regiones se con:=ervadas er-1 

~ .. -
si hay pc•lirnor'fismos er1 Qffi2g tanto dentrc• de las c-:pas de§. 

15-



MATERIALES Y METODOS. 

- ' ·-··· .. . .. ' -

CEPAS.BACTERIANAS 

. . . 

cepa __ ·: J:MSS, '1 ·=º~d~.;~~;:2_9}_\_~~C{t~~-:¡:~r?.:;:~-;~~-]._--~ -0::~-~l.H~ ~' a·i-SI.-ada': de 

pacier1te C:c•t:r' ~--~-~~~:~.~ '..-;ti,_;,~\f~~-~:~-:~;., ¿f~:-~~::·_~r1-~ij~_Utó -::·~-~Y.1~~~6 
La 

.~ ... - ,_.,-. ··-;-,-- -·-·- -·;-. - - '·' ~ . 

Soc:ial <IMSS) ¡/. •>'·:;r:·:, .•. •::<:.\ .,. •\<( ·. ····•}':· :_. \;: 
La -·ce·pa ,,--Ty2 -:;;~~-~'.-~g/¿;~·-¡'~6:; ~-,~{i~,;--d:]~:~}i\2~-~ ~~.Jn:a:,_~-'.¿:;'~~p-~'~- á~·;;:~,~-ie:~~--e~.-c::i a

de i Arn·e-r i. c:·ar-. ·--:rype /CU-¡ ~U r-,¡::_~¿~ io-~~t:I~tri:;·:-_~;Ai;~s-~~::;~~- -,,i_l'.Am::~?::it~crii ~,-~'.~-~---~'"' ., 
b) 

e: _1 Las cepas 

- ~- -'·_<; --
MKO 1 :o :r,1K2S·:~-:~> MK'2·~- :_:_~:¿-~~6-n:·:---~-is1 B.das .de Ml<12~ MK20, 

di terent.e$ c:1.~ad~-~.~·-;_~i·-i·-~,--{~-3~ ._~dG:-:~ : .. ~"-~~!:._,~ ;~-C~b;i~~:'3_~_-~!~ .. ~~:. :. c_1 > 

y (4) 
··-,-. 

'•-' 
el ~-epa~~a.ffien7tfi_: ,.,. ~~-: :,.:j~~,~:st'·~) O.a i a .'·de: 1 

Inst-.. it.uto Nac1c·nal de l.:o. Ni..Jt.ricior ... 9·a1~~-a6:t;· -z'U-t:.-·f·i--~·t-i;;_· :-·trN--~-sZ> ~ .=.. 
·:-:/_;'--· 

·=ar··;io del Dr. 1:;1,.~1 l lermo M. -----. -.-- ,. 

cep~ de · refe-r·e~~Í-~;- _'.ii6~t ::ful~'.~ · -CDC65f6 
-~ .. ;: -,,;'._i~'_:·:~~j-~:'.~) _ _:-~·~:;';.-:.:_r -: _,, ~-·· 

.,._ i s lada- -de-, ·u·;..~-"'.:PS:é:'i0e~f1-tª'~"""Cle1. -~-;iNNSZ ~ -__ 

aislada de ur1 Pac{8.nt~- -;--~.~:¡~~~}~;N~~~~-:~:, ,.--:~e.r:~~neé: i ente 

al gr1.~i=··=- e~ dentro del cual se: enc:uer;t.~'a'.A';~;~~:~:-": -·f¿-.· :::_Sb!2.l~rsi~Yi~.:.. § • 

et a 1 . 1-~~~~-(~'~:. -w. 

de K-12, descrita por Karn et al~ 1980. 
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' ' 

· f:t:~~!!}ffi-, · · C 2 ·~e;;pas'): /(SuS:~i.Q~~§.S!St: -~l9éi:éS: ( 1 cepa) , 
-- -"-;·--

1.fls:t!~i§:lIª-. - e:n§_9-0020l.~~--;:;:f_(2·-- -·---~'~?~~:--~,.-~- !!l~ú:S!~6§!!."€:--.-ID2'i:.~ªb.i · lz --c_ep~s> I' 

E:t:9~~!dá ···mii~~;l·i~ff: ,·.;;·_~:·¿-{:' ;¿-~-~:~:j:J\\ :\~~:¿~f;'~~''·' ~-~-¡9~!:i§·_ ~ l .cepa Y, 

-,:::_::.:~~¿~~-i~Q~~\; ,-:;:f~ ,j:,;_~~:~%~.:~~f:;!_ --~Y::i~-dá~S ·::.~:~s¡.-~~-;-. cepas 

aisladas d-= paciel'otez ¿i:r• o:li'~/i;,f:\,eff ~~;; INNSZ'/ 
.-'.-~ - /::·;. - 'º';. ,.,.~-, 

,, ',;, ;;¡<' 
. ~ .:·-~>:~ ;• .. 

Todas er1 c:a·j ez do: 

e~:~~~~ i't:;;: _-:::~~:;;· ·c~~M-~ri { ~;t~-i~. ~-{i ~-t';:·.-·-:--a~ ;·-
· - ::o,·.-·: __ , _ _ 0·-;,..:_:;- • • ___ ----·~;::~'.~- ·.;.··--- - .-

Una de las:·:~-0-'l~-ni·~~::·;:fl~~-~'-·;;::·~·~·2-t~:~ ·et1'·'-2rni-"·'.-~-~í'.~mí-_srn'O-

rico),, <1982) ;; <medio 

medio 
- .': _., ., . ·-·~o->·_-:'/·· -- . ···~!,' ¡; 

'L~~" ~:¿~,~~~~-. ·,f·üe:"t1or;~,i·C't'-1eCi·d~'~ -~a - ··:37;--: .. g_r~ --e-

1..~ri·_,rnatraz 

del mio=:;mo:• medio. 
-·: -_" ~~~:::_·-, , . -~:·¿:· '-:x{"'- ~<---., ;,,:~:.- :.-·~-- ., --·:,::_- .·_::'/ '.:-',-

d1.,1 r ant.-= 8 a 12 r1oras.. ·''-S·:·--.-,,··_·'.''.".'-~;:;·---· >·--'.'./::." :-~,, 

La e:>~trac"=ión de DNA- fue _:_r_·~~-i-1'.~'.~~'~f:~J~-'·,~,?_--;;;~~~~'.·á6-::~_:(·t~;:_:._-' "teCn-ici -de 

repc•rtada por Bet.lac:r, Y, c:O'i--:~:;.j.,~~t~7i-~:';,'~~~.:;;.-. .-~~{:-: .':.;~;~:-i~\-,, 
_-,-~·:-.. .-, ., .Y:Z~ ~-.i .-::.~:;;" -:</~/~--_:'"' ·,.(:'·· 
';'·::;:::·-;. !;:;_. :.:~;;:~'.' 'i, .;,,,- :'~'.-.::~~::~ 
... ,_::-e:::- .,,,. ·",-;«· --.-.' 

-:'-'..'-< :,¡, ' .. ¿.,:··_' 

.: .. º'.··;~~i:i;;~i~~:~l;~'.-;::!~::.:~~: '·.•.; .. , ·:·:~é;' 
.',····, -.. ,,.~;;.:~z~~i~;·_;,t¿;éc:~ ,,. , 

PIJRIFICACION DE :PROTEINAS,•,t•E\MEl~BRANA .'éi.TE~NA •:.(f:~MEl , 
... -;~:-' > :-·'_·, ·:·<:,:_.'.t,i-:' :::1,;:.-·,' ,_. . -; "--~, 

.. -<t. -_;_ ~:.::::·; · · .. ,,_ -_ ;_,::- ·'i--:~,;~Y~ 
:;;~:~.::~t· 'e\·: ·;'' .·;_ 

Las c:-=pas fueron cr--e:~-i~~~-- e"'b--~ 2fr1:1:>:·Ci_e:"~·:·me:dio·.-,.A_", de:scritc1 por 
-::,.-

Maniatis e:t al <1982) 

de medie• "A". 

Las te:rnpet·aturas que se- el -crecimiento fueron 



de 37' gra.· e, .Pei-_~.-

20 . 9t: a·· c. -y . ~c: 0= ~-¿_'.gr.a i:; ~ · ·. __ Po·~;~'~·i:;;-~~--~-~t~t--e,--:s~ . 
_t.arnbiéh 

gr¡.:-, e_,. 
ut i l iz6 1 ~ .t;éc:nica. pelr a, ·ra /~u;:::if·i·~~~i·-_-¿-,.,-- :~e·:.\i i:¡.: :~;z'~'~-.":~~~,:~¡;-~--~-~-:·'.:: · pO_t~ · 

Mats1.1yama et · ~. l :::1·9~~-r~-·-:, . 'E6:~,~------~cit;·~¡:-~-t-~- -·breVE:ment.e·::e~n·' : '.-{-~~~-j:-· :~_:~;:: 
- . '"' .. --. - ·. ···-;.,i.-; . - <~-- ,:."' 

vec~s ._, · et:-i. --~:~-~~~ij-~·94 -~:.1~9rhM, . · :. ~-6;~,-~<,:_:-~i~~ ;~;~::_:~-~~;·t.·,;;:·i·'f-~~-9'¿~·;-t;n. 
' ' . • -•• ""' •'' -.·\"','. "'·• ' ' "'e·\ -• < ~- V .•,_,,."' . '•, ::·:~-C 

El. r:~-rri-~i~-i-ei~t . .;.::·ce 1~(1-·a{r· · ~~-: .:1·1ev~:.·--~a;;_Ca8CL:;·po·r~:·:. ··médiOY de 

do:: 

, _.,., · _,. '-~- .,.-ci>' ::~:·-~:·>· 

$Ot1 i i::ai::.ión . t~-1-et.e-·-:~~'1_'~-~,~~;\ oe~ ~i\:~3~~;· :?~~·\l~-~<~~h.tti:~:¡{·~~:v~-i};~;~.,~~ '~:4·!ii'~-----~-~9·J·'.~ -'-

Poster iorrne11t'-' se cint;;.1fL;g.,i .;.¿b~j¡;·_)~1~.~.[~~;',z·~.;¡;d~~~~~·4.s · 
t t" a t.a t" e 1 · 's C•t• t~- ~t-1&d~r .. c~. ' . E i-t~ '. $t:'°'~~i~1:t:_-;-~:r~-n~;~=;~~~-;t16::;;~~~:8'&~~~~;~i~:f:d'l'rt~·~ot:e'.. -.: 
media hora. : y' ·~·os~ér_-i o.rm~ri~~.-_ .:::_1--~~-:_·- ~:·7~·~r~~}.;1~:~i~~?s;_-e:: ~)~~~~:t-~-·-~~;/ co~- --~x¿;·;.-_:,_-·da--

-_ -,; '-;:,;: '"~; ·.·.·.--.;:'.,.:-;; :;';;: ,,::~~~~::. _ .. ,,_.,_: ·:· ··')"~'., •'. ' -

t.r i tt.n i(-1 oci~ ·ge ir1cL~b~·' ~3,-9~~;-~J~:~~-'?~7<·: .;ii:.:·s.,·0:c~,--y~~;s:e-:c:et1t-~-if-ijg-a .·k:>~:tt.~ 

ve i oc i dad • Fina i mente~- -~le~ :_-t·~-;;~~{~:\ ~S~;¡t.;:';~~-~~~~t~:;~_;_-~:;f0:'.~~~~-~~-84-~<- ~:e 
r.:er1t.t· i fuga ~ 4C• ~ oo (1 rPrn •. -:.··~~-~- ·---~-~'~t~i i:l~~:· ·-5-~ '.:'.-.·-:'i--~~u·.~·p·~'h_d~··:_ en ·una 

' '_, .. ': _- --: '' " - ; .-.. -- .. -_,, ·." 

s•-::•lt.i·=ic.•n amc•i--ti91.¡adora con u~a-0 c6n~~ncr·aci'ort. f1·n~1.;·\:fE::'.::ix> SDS~ 1:-; 
• ' ,- ' '· '·'; '. \-"-•_;- _-.:·_;;,. - ·.·:·: --- <' ;- ··-,,-.' :- .. 

B-mercai=·tc•-et.~nol y 5/': de urea~. L.;.k -·Proteir1a.s-;_,-~-~-~~-O~~-:-. -~ep~t-~d~~- et·1 

desna'l:.•.~ral i::antes de pol iar.:r1 lamid·a eri · 

9eles de i=·c·l1Ei.crilarnida a.l l(ti':/7M urea.-

t-IIBRIL)ACION TIPCt .SOLITHERN 

con 

WI, USAJ. 

Los frc-.grnento::; de 

t:iNA fueron ..::e¡::·arad•:is mediante electroforesis en 9eles de ag;:..rc•sa 

- \ 'ó -



- . ' ' ., : ' '.:'. . - ' ' . _, .- - ~-~-

al 1 ;..: e• 1._5;.;, --co~~,- .. ~~nor.~:~gu'ad~r-··, 1·r is-bo;at.o;;:, -ar_:: ·1~;-~ a -~O .·vo l.ts: PC•t· 

hr s. :·s~ ':·-~:~-¡-!i'-¡:~-~;:~r~·'_,_·:5 m·i cr_i:1g ·--'de·.· UNA·,,- POY.-'- c:Etr:r i i,~ : ·POst:er _i'or a 
• -- --- - - • -,!· o ' • - - _- ' -- •••• ~ 

10 

1~~--'-'.:f1-~-~i~~~~~:¿·~:- ·_-de·:. <·'D't~A ·.~-~f~·~:•~'J~-~' ~t~-~r~~~~f~-~~- i:_-~~:~--~~---; y - ,:'f i j &do==· -~ 
·o··~ ',•::_: ·,-,.-".-.· ...• ,, __ ; .-..•·• .._,_,.,_,--- '.,/.' '\-~::;_ • ·'-·::-, .. - ' . 

f i i tros _- ~-- -d~t-· n~i~~:r:~~.::_:~}~~"~·:~s-~:· ::~::-<~~;-:~ ,f \i~_¿-i_~ir:0.~.e~~~ ;:~~;~-~;:~f s'.--f/- ',:it:=~~~-¿-': ~-L-~a:bo··.' 
rnedi ante ~e~ e_>tF·os ici6~,, hdel f f~.1.t,,-'6;~·~ür~Etf~I' •i. i-'iri i1> ····~- · > luz. LIV 

( 1<har1dj i'.~ri·~ _.:::·0 19.87-)~:,_ . __ o ·_óiedi ·~t-.i:.é::·'.·Sf.'.Cs~:c·~-dO"::~d.~.ti >fi ftJ:~:;: ~:~~~::i-~--?~.;-,;~~ . .;-_--B-' --
. -"-~---- --<.-~_-,._~~---.::.o~- ___ .--.-,, -;):-:·_"-:·:»· _,., :~:~--'.':i:C;:: .. ;;-.. ,. __ , ._-·._.·-o,_:: __ 

gr a , C ·-c·o·11ó_; V ~Ci_0·:·5:~l; ·-· - - ~>~_-::; 0~~~:-~_.: ;·; ;if'h::_;: ·-.'~.::/¿'.:~2:-~.-~~:f~ ,-e·:--~~,- ··- _ :-;;. __ _ 
< ... -,;~'-· ' ' -- -- , ·f: _, ,. '---~,-,:) _.,' . "- ,. ·- '·"º'' ' , : - - - ,' - -.-- - -- -. 

se d+..i 1 i-=~:-~_Or~ · _'i.'ó ·¡;;rnc.i:es· '.-:-~~-- -2~d~:_,·--,- 1.ino d'~-:~({:6~ .. ,;:¡:i-~ó~;¿c-f~ótidos -

par-a el -rnarcej~' ,_-- t':adiOa6i1-~6-'l> -~~--'::~~~~·i?í::-{~~~:~,-~~.{:;et ·a'.-'::1-;b:_-~--j~.-·~:~-~~,0~1:·:'-de' 
~--·:-·· 

1 o .. ~t~,-fdá·de·i:~"de·:_.. pofi'núC1é6t.1do -· ci'tia:Sa" ~\N'éw-:·:.-E:ri9-fa-hd 

es.t.o, 

8(1 

gamma ATF'-32P~ 

et al, 

--'._-~-- -- -- -- .. ; ·- ' ; ._ - . '. ... 
aeve.r rY MA. ,. ': t.i'~A-> ~n-' ~~d·a--._,--~-~-a~¿i·¿.~~,· .. ·2_ó -:-r~··x c·.~'o-~:~ 

Lá. m~H~~a·: ·~~·:_·~-'-nc:;:,'r~~~ac:I~ -.se·.,:separ.ó pór'. me~_iq .de_ Una. 
__ .. __ .,-_. "• 

r~iC-t~~r:'.·de>-a1c;,~-G~1~:'-p;b_~: _-:co~~~.~'~,'i.da-.- er;, ·~~n,· E-~~~~~~~f, _ 

Bic•labz 

col urnr""la de 8(1(1 

•.tna c·e-ntr·i t:•.'..iga :_~--,-e i-:íniCa~·:· é~la~'f at·rs :.et. -.ar~, -19s2,_. 
i~·~.:---,-~·~·t;.t-ad'or -_-_de:' ~ente l l e6: 

Se 

la 

cpm/m1crc•9·, 

El filt.ro prehibridad6· dur.ante:,-'3._ hrs 
.... 

cott u1..,a solu.ciót·_,_- _d~_~:,~~~:.~~::~,ET :·· <O~'.":IM --N~C·1,_ imM' EDJ_A_. 'y:·. 9ü~rilfi--.;.T,-.\s.'.~_Hci. 
(o ;.·-1x· ---~e .· .--~ico·1~-.- Pc··i _i_~-i-~'i;:i"r~:;¡: i'don·a 

, - .. ,-.-- - . - - - --

si.ter-O b~·v·¡ ~~> ; __ ' 

DNA de· ,-t;.i~b --~~ :. tern~:~~:. -, ~·L-a:, ~~:6-i:uci6n_, de 

alt11.'unina de SDS, 

pH 7.5)~ 5 X 

1 o;: 

Y 0.1mg/ml de 

fi.te la. misma q".-'~ se 
.. _ .... ,,- ___ . ' 

el DNA de t.imo de_. ~-erner~-.· _,.· 12.·~.- ~;:~_·.~:.~i-.~.~:-=·i~Ón·:· sE!-:·i1eV·6 a 
--~ 

cabó cOr1 O.~· -1 >~ 1 (1 exp6 '.c:prn de'i:,;_.--C,i :i'í~i'6.~:_:ffi~-r·Cad~o:,pc,r-'.-·.:: carr i 1. La 

temperata.tra de hit•ridaci6n fue. 
•..• ,' -:.·" J-',~- '·''.'.'· ·~·.'7 .. '·~---,. ~_,: 

9en'erá1'men'te.:<·de·:_'-65> e durante :20 

hrs, e:>(cept.c• pare,.. el 19arnerc•, c1.tya temperatura de •1ibridación fi.~e 

- \Q\ -



El·,·, laVadc• ~-=··los fi lt.ros se .l levéi ·a· cat11::• 

en de SSC . desde · hBst.a · 6:(. y C!esde- temPera_tui:-:a 

-~:·~;;St~\~· ~:~.r r~~-r.~.e hasta,_ 42 · gt~a·;. C~' 

ir1trodL~ci dos· en L1n _.c_a_sset-~.e. -~j-~~·~~-. .-.~-~t~;·-._--'.L,:na-:·:~la.~·a · _-d~. 
lo~ 

C•t:•t.enel" L'r1 a1...1t.C1rrá'ci":i_·9~·t_'~f~~. .-E_st.cis _-pr~ocedi rni_er1t.C'•E est.-ár-. d°escf~ 1 tC•S 

eri e 1 rneo.nual -d~~:'- ~a~_.:-i:~.i.{·:~--':- et._ ,al :~::_(·-1'982>~-:· 

',--: 

- ;..; ;: ... --:-.-:-: _-:- . 
o;.·---:..=,=~'-

• ._' · __ · :---C:-:<.-~ :.:~.'_-,_:~·1::-_;-:,-_:·. 

ol 1g-or1•...1cr~:ót~idO's=-~--~; f't.:~~~_-;:,t.,. sit1tet.izados. ,c:-en la-'- Unidad de 

-~~~/~ ~:¡: :_:·-, ~·~n+.: ~~ C• 
Síntesis d<> Macr'orno i~~J"j--~-:: 

Genética 'y -- 8i·dt'.~;g-~;1·i;b~:i- ~\· 
Sc•berór1. 

sólidc• (Nielsen at-c- ai.:o·: ::_:-:r9·g2;-·_·,;~ ·:: :'L..c;-s"-~ 01-i:9b~ __ ·_f~1er_on_ 

las. t·esriories:.· ¿~-~~,1·:~~-e~-'.· ~;~tr~- ·1¿;g" get1es ·2.m~c:. 

El ol igi:• 1 "'" 

~<avier 

secue.t1ci a 

del t1L~C l €-ót. ido -- +l:'.:lb 
-·.-;::::_ ,_,, -'· .. -,_.,. 

al - +15::-(· -_de~ _,_,._-.-ge_t"•~t:=~-eit't~i'C~t:ú~-a-f- y do:l 

25 el 

E. l 

, :-¿ '" e'.'/: 
:3(1 de la Proteína ·madura-.· 

'-"' li> 

GCl::.iCCGTf.\GCCGTTGCTGAT ~ corresPondient~ a la 

r~gión e~tructural 



_¡ 

l 

.. 
El oligo:o Ni:.arn 3 es .... u~-¡ · l S'a.m-:rci·~ .·r_e916r-. ne• ·abarca: . la 

es+..r1..~c:t1.1ra1.. 'i:n{C-ia: c:i_ncc:• :--._ ri~-Cci.~Ó~vid~s-'.;.· · d~~~-~~-é~:_.." · d_el< ':¿od_~-n--
~e·:i·de·.:'.::e.]:,>~l;ú~--i; ~¿l~i-:bo ·'._;¡--~---1~~-~-- Ja. i:~:.· . .- r.¡-5·~:, :Y;_ ti _ene 

TTTAl'Í.CAAC~TCTTTT~éT.:· 
,ia --.. s·f~Ufen·t~-. 

~en ~:-cfi r.ec-c-t ón :-.;~--~i~~-:·;-.:~_~,-~~~ ::<: 

El e:· l 19c· N1~rn -. 4 :~~:'--~~--'._: __ ¿r ... _ ... 2úar~·e·t~)~¡_/{- ·_- ~-.=.:.-~:i~·esp·b~~dé ~·-:a:::·úi~.,~-: :-'~ r~;_s~rC:iói-. 
- ;: .-~~:. __ ,: __ --':_··_' ___ ' _--_ - --- - _.:_/__--i-

szene de _§-~ -- .- ~~E6i · ,-::_qüe: ·n-~:::~~z-€.;.::_:'.•ir¡··_:---~_í_,~;:g·er;~-~--:·~~-;'~:X~;s¡~bg-¿_i~5i-E{-- sºl"lo· 

Abar ca -· 1 a -- ": r-~g i:Ó;¡é~- ~:~-~ -;, ' -· ·:. ~~~¿-i--~~i-~-d'~~f~~--i:~-o-~:;.' -~:~~~~\~i~_t'._;~-~-_í::~;L d_~_l ·,. ~9~_ne _ . 

estr1.,Cturcfl: Su- Seci..lencia ---~~-:'.:aG.$TTG-cTBC'cá·T~AGA_6_¿·~I~--- ~:~i;-,:-:~-~-;~-,~~-~~-¿r.1 __ , 
5. a :3'. La re9'l'on··r.:i-e-~ ani'i_~fóáé:'fdOS·c':~qú·é,~>re-,.;:·c·'.?ft~~~p-ond8 ·.va '.'dei_._--:246 

~l 

El oligo Nt'.~m 

direcci6r-. 51 

-. ~,- º:o_/:. ;;_~::~ ~:~~e~~ ~/ ,~:." ,:'.~2:L:_.~_~ - __; '-~·---' 

5, •=on la 2~:L1eri~Ú. C;GGTCG'cc~~~G~TGGCGC, en 

3' -~a:rn~i--~~;-.· ,~~- · ,: l~!\' ·-~O~·~=--;~C:F. que· correspi::•nde 
·;,_- . . . 

parc1alment-e a Lrna ir1s.erci~n p;.·~-~etit~-:-_·-en

lr1·=lL1ye los ni.~cle6t-1dc;;; .+953 .-.¿:·~-1:-:'_+~-7~:. }~_ · 
siene.,_ ·.'d_e_·:.·a~-, :t~eb!· 

los_- aioir1oacidos. 297 al 

L::-~ tablas 1 y 2 las. pr1ncÍpales_ ca"·ract.eristicas de lc•s 

-'21 · 



¡ 
J 

J 
-¡ 
J 

o 1 io:io;t. s·e·cúénc1a c.. 

1 ( 1 ::.: ) .· &ACGACAAAG1;1CA6CG~C +136 

2 (:::o)- -----:~ GC1:.iCC13TAGCC1~TTGCTGA"T: +937 
-

? ( 19) TTTAGC.:AACATCTTTTGCT _+114(1· 

4 (20) 6GGTTGCTGCCGTTAGAaGT +802 

e -· (20) C.iGGTCC-1C:CATAGCT6EtCGC-- '-+9'e"·8 

b: 
1'•'" _.- '-. 

e: lc•z arnir.c.¡;._cldc•s c-c.d1ficados"· por- _l~.,.?~_:e;;J~_~r;:~-:~-~~~- ab~._rc:;:. el c•l1so 

Et"'l el caso:• del c•liSIC• N.i.:1m: 3~ _no- codifi'cá.'pe\ra ··r.{r1si.on aa, F•orq1..ie 

cc.rrespc•t:1d-= a- la re9i~n ext.ra;én°i_-~~-----~>;:,_·_ :;~~~~~-~ t"lft-~,- -del 

- '/.. '/..-



TABLA 2. Carac:t.eriz"t_ic:as· pt·iricipales de. los oli9'or'1Úcle6:tidos. 
- .- --· 

diseñad.:-s a par·-t-ir :de_ 2m~t;: de· ~simQO§f·1~:_ 1:=!::'.ebi·· 

1::i1 i9on1..~cleótid'? 

.· . 

i.J¿m,.--·d~' ,,d{·'~~-~r i ~ Tm 
:~ - '· .. :~-- :;· .: ' -. 

~~d-~s~~ cctt-~,_-:--s·~:s;;2i-.!. 

(11 igo lt 1 18 5::;: 

O 1 igo #2 20 10 ,72 

01 igC• #8 19 _15 e:;o 

(ll igo lt4. 20 20 70 

01 igc• ~e. 20 15 68 

Trn:temperatura media de.fusión. 

BU'3QUEDA EN EL "GENE BANI<" DE SECUENCIAS SIMILARES A LOS 

CILIGONLICLECITIDOS 

•=1nco ol igor1•.1cleót.1do::•s en la base d..:: dat.c•s "GeneBar1k 11
• La 

5 • -3' t.ant.c• er• la cadena ce.di ficadora come• en la cader1a 

la secciór-1 de bacteria~ er-1 el t•ancc• de 



- / 

RESULTADOS 

1: Esi:-•...idio y-' c_O~p-~~-ar.:i-6h-- -·_de -~'l·a~,:~-~~~tein~ :·ompC. de diferente$ 

ai ~ 1 a::: :::·::e:: ... d:l~~t~:::;~$i~i en •geles oesr.atural izantes de 
;::-c•l ia·cr il _a·f!i-fd~.1:.sD_S;:;·, ~~-~ern~-~-- ,~:~-~~~i~-ir;~~~-~ <=h.f~ -~\--~-_;:~··p·t~:~-~~í·t: .. :~ ·,_¿m~-C d~: ª· 

. ~~0-i ~~~~I-=~'' ::;~:'tj~:- ·: ,~;~~~~~~~--~:¡¿~~a-; ___ -\r~~- '~-~~pre:: a 
. . 

conztitUt_ivarÍter1te ··er1 

ínC•rnet-t1::o--- ·-y -_';~~'Ll:-·::_;'~ ~-~l~ .. i-~~;~:~;:~:--~~~~;? ~de_~_,;~~~-~S-¡~-~n~é~,: e)<tert-.&. m~~
<Fig~ 3J. -~:_._---~_:i:_:''J~~i-ó~;} :·m~~te¿'.~~-{·a-~:-~:d::·0l';;:;;~J~·::~~-: p_~re~e zer 

l"ias;ta el-

:;·-·· ,·:·:,">):,·o:::~··. ·, k-- -· - · 

e1-. _i' a_S d1-tet-:et)t.eS0-:éep'a·s~,-e~t:U·d·(adas; .. , ·s~' .. :.-;a-- obset·vadc• 
·_,;._,_;-;-... :;-: ::_::.f:' "·--:->_·-.y 

abundat-·1te 

rnuy simi,l iat· 

que: i ndepen-diii!ntérne'r,t.e.~-:de\_-'i'ai:'~ºC'Oríd-:fCi On~~·;;_-¡¿é··_'C'r:ec-imient..o de i as 

sal rno1·1e la~~ ~ -~- :,_~-~~~--~-~-~. ¿·,r1- · --~;-~-~-~:):ci~~:~¡j\~;.;~~~ ~~~~~-\;·-~~:-!~~-:~~~t~~ti tuti va. Pó r a 
,,__.,,_ ~-; '' )~;'_;:; '.';~';:;e:;:~~~~:--.·'. ·:·---~-- "' •-. -.~-, -_. 

cU1't'.,-ivo~ -como el lo _anterior_ ze han'·:--pr_ob-a-dc;.-.0:di f.-i:t":erit_i=i.s-;:.medi-ciS': 0'.de 
'--. ., :,,-_ ·, .. ; .• ·.. . -.-o' ;·., :>':" ·;,; - .-- ' 

toed;o, minir-n6' y ~:j:·~i¡~·~I~:~ -~~di·~.-~~:: i~:i·¿=,;~r (LU't-:f-¡-2' ·;_;_-yT_-:.-_ Medi·o A y suet"c•> ; 

-t:.emr:iera.t~~....-a-~ de·5 gra·.-6:~.'.-;-'._ .. 20·-9ia:·;·c:}' :~+:-~--g:~-~-'-:.~-;;-_=.-~ 4¡;1. 9~a.C <Fig.~); 
dif~t--en~.~~<.:o¡:~no~f~,-.i·d,~d~~~ ·:d::¿:;~:r_'.}t ~-it~;::;_;_~~~~~~,~:S~: y cot1 -10 y 20~; 

.. -_ : .. -- . : · t" 

&.ltas -Y bejas. ::-·~6~c·e!'\t~-a~.i_o~e;-s· de ·fierro- l it•r-e. de 

úl t.im.;. se de cult.ivc• 

t.ransfert· i na t-iumana como a ·una 

2. Omsi/ml ( A. Verdugo-Rodrig1.~<:z:o- .cOmunicac16t·1 persot1al). 

El de la prepéo.raci61-. de PsME, mediante geles de 
pe• l 1 a•=r i l arn ida /SD~:, a di feret·1c1a de la Porine< OmpC 

saimonellas, otr~ de los PzME, 

cepas estudiada5: 

( cepa Ml<2'?l <Fi-;i. 3, carriles 3 y 4). 



--, 

' 

kDa 

/ 

38.5 - ' ~ as as - -
-~~ 

'--
... -- ~ __, --

1 2 3 4 5 6 7 8 9 

FJ9. ·3 Pet·fil e-le•=trc•Torét.1ci:• de pr.eparac1ones de prot-eir1=.:=:. de 
rnernbrane, e>~t.erna 't-et=aidr:• cc•r• az1.~l ·de coornaz:ie, separada.:: en 
pc•liacr·11am1da 15?:10.1:·~SDS. Carrile:::: l y 2: ~· !~Eb.l f'H='20~ 
ca1·rile:::: . .:~ y ~= ~. :t~Etli Mt<29; carri·l 5: rnarcdc•re:~- de r:·ez•:• 
rnr:•l.:·=1.Jlar~ cart·ilez t. y 7: 2· 5.:t.E:b! MK12; carriles:? y 9: 2· 
:t:tE:b!. MI<.:::;.:~ ci:lr1"1l 11.1: §. !::t.E:bl. lMMS-1. Las preparacione~ t·1..~ero1·1 
de b~ctct"l?= crecidas ~ 41 gra e <l. 3> 6 y 8). a ~ gra e: 
(2, 4, 7 y 9J y a 37 gra C <10). La migración de OmpC, con peso 
rn•:•l>:ci.~lc.t· éo.Pe<.rent.e d..: ~1:?, ~· kl1a. se ir1dica en el rn¿¡rgen. 
inm-=:diatarnent.-= abaje• rn1grc.n OmpF y OmF·A, respectivamer1t.:. 

. ;.15. 

--
-10 



l 
. 
! 

y" obs.;orvarnc•s:-. .;·caf~b ~:c·~--.--.~~t.a°l:• {-~~ en · CLÚ:irrf:.o. a 1' pese• 
' . . ; . . . . ' 

.fa:·_,:;~o'~i'2-d-~á ·de··,:·e:a·r.;ra:: de ·1a 
:.:·· 

rnolo:!c1~lar 

_-.- . ...· 

;:·d~Ci"d .i-~1-0s:-: :L~t,l,11Zá~ 

Prot.e1 t"•8 para-._ di ~-t in9ui.r~- -:Si· úínP:G-::'v·a-r·i--a~a-~ · __ , L~:-~,_~.e~~\7·a~-:i"ót:1 _:d~ - la~ 
. -- """ - - , - ·. ..~--- . ; \" _. ._- ~-:;~ ~ 

se.- ';-F~-~~-:i'.i·~ ;::- ---~~~-e'cf:ta·n_te~i:~~F.; .. -._·~é::-~'.-~~tror¿~:~~f~ ~'.-~- e!!,· :-.~e1ez 
dest1~t.ur~ l ·i ;ar;t.~;~_.: -~-~d~~'.:·· ~-~g~~~;j-~~A't-21~)·-¿·í~;i:~·-.;~: :~;?(cii::;:~e~~-i-t,-~·d6·~ revelaron 

:~:::::::~~f J;~~~r=¡~f ~!~~!~~[~;:~::::::: 
e1ect.-c·fo•-~~:1~6~1·:rztªz;:&'.ztc~@:~,1i~i'.~fc~!fif' ·_; :~ 

:"-~--~~~·;-e;·~:-~-- ::~y-., .:~:1:;; :~~::~~:..·r~~?t~{ :;-~~-, ~~~;~;;-.-~~;::" --~, ';~~-~~- -~~.' :
s~sq~~-eet·a··- de:- s.ecuen_fi~;;:.~,-- n1.:1c-1·e~.-i:'.~i-dICa's :-~-'i-~:f:{~:~-es·· a··-1a .[ I: de' los 

.. -¡ ';/ ,/· ... : ·:";-.· ":·i." --:{: 
ol i9c•riucl e•!•t.idO~ · di'señadC.i. <a-; ~-p_a~t. __ :C_t~~~::·:_: __ d~~(.:¡ .. ,rei9iOr1eS -~!iP·eci f i·c~s del 

•3ene 2ffie~ d~ §~i~~t.1~-ii~-:'. ;~·~b{~t~;i ~~;::,'.::.::.~~~. :i :/ <<. · ... :~~;:-: .:" .. · :·:,~'.·;·).:.::·., 
' ·::-:_.·:~<:.:~~/); <<.'~ .·i'.~- '· :.:''.- ::· 

• . ;;~ •_: :-·;·:· ,..,,_.,_, ·:.--,·,4C: '" 

Todos !os 

-- :, --,- ·_-_:: '::',':.<·-!:~;" ·_:.'.·_: ----;_<_,'--{~·-·"' ;.,- ~-:-_·;-· ···.:~ .. ----· >"'' '-_,:-.-:--·:- ·'-: 

o-1 i ·¡¡onúcleótldOS':-. --:-~~:,,~~~:i~.~·~·=µ_¿~-.:: ~-ri·, i·a ~-¡;-ase 

-c•bt-L~V ~- ~r~;~ ':.-¡·:~ ~~:. 2uat,;·er¡t.i'l;-_,-s¡,-~;uet1c ica s-, 

similares 

·/ _: . ·:' 

géi):rcas 

a 1 a de loS- Ól ii6~-~ "El: :_~:b_~-~·~:{¿-¿-:::_:.~'.~.:; ~ eSt.~{ ··:'?(~sque_~-~- f.Lle 

la sec\.~enc1.·~- :_e·~,_~-~ i·~·~, .';~¿· . ·., -~-~;/-~-?;'~Ot~:~(~-~-b;a\,;'_;~i 
·d~!i~ -~~: i t¿s-~- ·.. :, :_1'·~;_:~;~{q~f~~,~--~l~a:·~ e?_a ~-:9~D~~-¿-~_,:(<~- ~'.~ ·~;·:~:c1s ., 

,.,,----.--0,,0- -·--"--- -

·pos j t_i v~·s .: ._\_A·r.-i ffii Sín6,~-· ·~<~~~-~ '_jF,_f~;_r:rriá·;::-:i~f.:;_;~·rio$; 

la~ t:~m~e~-~~Uras a . ·i'~:::_; ~U.e .. ·-.-~~- :-p\od~ i'ii~: _.:{~¡-'.é0~r, .~-. 
-,,_·:·:-::·- :~:.-.:/·::' ».'.~:_-,_._;:;_ 

azar 

Se: 

.fecha 

- e,_li.ró __ fnár_:. l"e1 

En la Tabla 3 resumet1 

Co1nal izaror1 y las ent.e:robact~t:ias c:on 

sjrnil1t.L1d. 

-2b-
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-

... 
1 2 

-

1 2 

-

3 4 

3 

--Ompt 

--OmpF 
OmpC 

-~-OmpA 

OmpF 
OmpC 

Fig. 4 Pe:rfi l elect.rc•fc•t"éticc• de preparaciot-.e~ de prc•teinss de 
rnernbrana e)~terr1a tet!:iido cot""i az•...tl d.: cc•orna-zzie.~ s.;;:paradas er1 
poliacrilamide. io~;/8M \.H"ee-.• (A): Carril 1: s. t.:¿ehi IMMS-1; 
carril 2: §. i~E:bi TY2; c¡;¡t·r11 ~: §!. t~eb.!. M1<12 Y ca;:ril-4: r1~·.20 .. 
<B>: Cat·ril 1: g. !~~bi !MMS-l;car·ril 2: §. ~~E:bl Ty2~ car1·il 3~ 

§;. !.~E:bi Ml<29. 1 oda~ las beo.ct.er la~ Tuerc•r• •=ro:·= i d¡;..z ci ;_~7 91· El c. 



TABLA 8 
a. 

N•:~mero de dispat· idades -enc;:it-1t.r~a.:las er1 di fet.erites g,an~s de- las 
-- _- -_ ·,' ·- . ' 
si siúi-et"l't.és ·ent.erc:•t:•act.et·.l as: 

Nl.'.~m __ 4 

¡;;;. ~:2!i 
. b .·e 4i.46) 4<56> 4(4ll) 5 (52) 

t2 - ~~ebirn!J.t:i.Y!ó 3(46) 
d. 

5(54) 5(50> 

t:. E!:.lf!!JID20.ÍÉZ 4<48) 5 '5(1) 5(401 6(48) 

E· ª~r:!J.:=.l!JS/~É: 61.4€.) 

a) 

disp2.1· idades 

enterc•t:•:-.ct~r "i a: e 1 n1~merc:1 representa. a:~ l.~n"_---solO gene. 

e1i•=uer1tra ent.1~e: :~~f.,ér1~:~:~i s 

rnedi a de t'usiór1 <Tmi para es.a secL~'e-_n,~i_a·. · 

dJ -: t· .. ::· =-e obt..1Avo 1·1in91.~na secUet1C'l-a"-

Núm 5 

5_(50) 

5(5é) 

7(48> 

5<54) 

-1'0 



Ill: Estudio de la 

de no re:v-=:ló 

~.se·-,h-1zc·· 1jr¡ eS"t'.~ldi.::• roa:: detal.l adc• de: l ger·1e 

rn.:diante: __ :· :-~i~. _ ·,-·~-·~·-._:·1i';~:cior·-· de - o 1 i goru.Jc l et:•'!;. t doz;. 

rea-1 i==-r !--1_i~··r--1d_so-ci1=ine-~{·_: con ·1ooy. r1orn61ogoz al 

de· l c. c.::p¡:._ l_l"'~-=:s- ::._. 

l'lATERlALES. Y l"IETObOS 1 ablc-. l y APENl1lCE 1 F isi. ~I, 

base: e:n e: 1 

se utilizaron corítr-01es. Ezt . ..:"·s 

<pMY l ll > y g.--- t:~É:b:i (pVF;-27J:. 
-_' - .- ,- _.-- . 

Nin9i:..in.:i d-=: l•:is' olisior,1..1cleótidos. detE:Ct6-_:.1a bary".151_-·--=tu_-.= .. '?=or'i:e:sP6rcéi~ a 

El 

~2li : .. <F_i9 •. -- ~-Á_~- _y::_--~~-{-. 

C• fl 9Ótiüc l e 1!+t.1dc,··---NÚúi,-~ l :·~d4-~-~~~~,- ,, ___ úh~--- t:.~·t;·d~.·~:_::_ ,:;c,t~ --. ~~;1 
tc•das ·1as c~pis ·.,d_e 

<_:· .. :_::: _ __ ;'._ ., 

" i·os··.· a:·i.Z'l adoS. e l·,ini'~ciS~~ ~~;=;~i~·,_.:¡....a_b_l~·n :~S'fdO ,,b 
l d~t"'lt.1 fice-da~ ----t~E:Di;:., le~ mismo 

·,".:._ :.::-:·<·-;'.,'· -
. ·'c.•Cu.- r_.1·6·: §: • 

. 50i~t:.it;¡·á~á;:, ~"i ._.· ZF' y et"l § •. ~slli..Dª.!:YID 
"·_,.:.':._ ··'..-._ ... :. 

§:. ( F i g;,.. · '='' 

7, 01.1 go .. r"lo- ·~::-de·t:e·c·t'.:. . o;d:. t· as: e.t""tte1·c·bac-t:.e:1· 1 as 

anal iza.das: <Fig~ 8) por. 

sténe:ro-espe.:: l. "f i .::e•. · 



A 
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2.0- ---
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B 
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kb 

2.0--- •• . . 
·.t! . . 

'·. \ ._· 

.:~ . 
~ ... 

. ... 

/ 

-.......... 

.. 

' 
• ••• ~· 

2 3 4 5 6 - 7 8 
2 3 4 5 6 7 8 

Ftg. 5 (A) Pat.ron electrofc•rét-1•=c• de DNA seF•ar·ado en gel d-=:: 
c.·:i<:<t"C•Sñ c-.l l"" y tet:;idc• cc•r1 brom•...irc· oe .:,.tid1c•. C:at·i-11 1: 5(•(1n'2 do:=l 
F·l~~rni·j•:• pMYltt; carril 2: 500n·:=i 1:::fel p!ásm1•:IC• p•JF:?7; eart·11 3: 
6C10ng d•.= larnbda/HJndll1; carr1l4: lOr1g ¡:;:.f"ll'lll~ c~rril t'·; lün·3 
i=·VF27; carr1 l t.: ;;;;:¡;::;;¡ ls..rnbdaltJioQIII; carril 7: 51.~;i ¡;-. s2!il~SQRV 
y ·=ar1·11 :.::: 5•A9 §::. !.i2bi lMSS-1/~si;:RV • ~B> A•.1torr~.dio·3ram& 
t7•bt-en1r::lo d.: ! :o ~-1ibr idación tipc• Sc•lither·r1 rr.c•stradc• en <A> cc•n el 
•:·l 1gc•t"11.~·=leótidc• N•:~w. l rn;;..rcadt:• ra•:llciactjvamente con 32-P <vet· 
MATE:F:IALES Y MET0[)(1:3i. 
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kb 

2.0~--
' 

• 

• 

F~g. 7 f--'!1.rt.::irrz..~iogra-.ma de 
c0_l 1•;ionucl-:·,:.t.idc• _N1:1rn.1 tver 
~·adfoact1vame-nt.e con 32-P. 
Fig. 6 

-
/ . 

.... • . , --- .. ....;;~-
--.·~ 

• 

• ... • 

.. 
1 2 3 4 5 6 7 8 9 10 

la hibride:1c1ór1 +.:.ipo S•::i1.1thern c:ot1 •.=!l 
ma_t.erial_e:s: y m4t.odos: t.abla· 1) ma1_-cado 
Lo::: carrile~ corre'.!por1der1 a los d~ la 

- 32-
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e 
Ollsro# 
S.-~ 

o -

_, 

S. tMp\i.!muri.um 

.s._. err\.cñ..lldif> 

.s_. sp 

..5..- ga.U\n11.rum 
Eo'lerobadcrias 
.E,. <.o\i 

j_ 4 
+· + 
+ + 
+ + 
+ -
+ -
- -
- + .. 

2 - s 3 
-\- + + 
+ + + 
+ -1- -1-
+ + + 
+ - + - - -
- - -

F1si. :;_: t:•ic.g1·ar11e: e=:·=11.iemat-1cc• d.;:. lc•s c1ligc1 1·11.J•=leót1d•:·~· (C•lisioi do: 
S!!!)E:C y rez1.ilt.ad·:•s de ~-.ibr1daci..:•n. ~A> El ·::rene f:.•WE:C: de ;?. !:·~E·!::1j. 
S.: i r1d i •=ar1 1 c•s e:,~i::-rernos ~·' y . .:i' ; en'l:-re 1 f.;•s corcY1e-.:.es es1=.a 1 a 
región e~.i:ri..ictural; la t•ar-1·a cc•n d1agc•nale:=. reF·t·eserita la región 
·=·: .. :ii f1cadc1ra del ~·éF·t.::.do s-=:t-.al; lc...s bar·r·as vacías represer.tan laz 
re·;:'l1 •:w1es cor·resi::·c•n 1.:l1 entes a l •:•s c•l 19•:•=: ~ cuyc• nr~Hnerc• se en-::lJent-ra 
ert la parte StH=·o:::r1,::-r. L•:•::: 1:.ligos 1,4,2 y 5 cc•t·respc•nder1 a !as 
reg1c 1nes ~-.1dt·of .. l l i·=~s a, f Y ·=i (ver B). Lc-.s c•:•C•t"•jenad21:: de cada 
c•li•;i•:• est:.~1n ir·1dicadaz en 1~. Tat•la 1 <ver MATERIALES y ME"TODOS'). 
<fi) Perfil hidt··:•F·?t.jcc• de la p1·.;1tei11a ürnp(: do:§::. ~~E;bi· Le•-=: 
r1(JrnerC•$ •=or·r·es:p•:•ndet·i a le•:: amínc·~·=id•:•;. ; las t•2rra:: llenas la-g) 
•=•:irre::F·•:•nder1 a reg 1•:-nes var 1 ar:•les er1tre ~. !;:~E?b.!. y ~. ~Ql.1 ~ver 

AF'ENr•ICE I F1g. 4J. (:) Hibt"id21ción do: los •:ili•3C•nl~·=leót.icios con 
diferer-ot.es er,1';.eroba·=teria$. Lc•s si-:inos indican la presencia ~+) ·=• 
aL~ser·1c1 a ( - 1 •:le hi br i dac i C•n; =•=111 ngLH"1a de las hi bt· i daci C•t1es 
i=·r-eser1i:.•:!> p·:-l1rncrrfisrnc•s en la longitud de lr:•s fr::.gment•::OS de 
re$t.t·1cción (F'LFR>; :t::t: la hibr1•::laciót1 do: o:::ste c•l1g•:• cc•n ~. ~S!l.i 
no cc11·resF·c111de ~-1 9ene QffiE:C:• Lc•s det.al le:: de las cepas se 
en•=uent;. r· c¡n ei-1 lt'JHTERIALES Y METCli)O~-. 



• 

El . ol igon1.~cleéot·idó .Nu.m; ~ 

{fig. 8). 
-, ._ .. .. 

El o l 1. 9C• Núm ·_8·,- o:at:~,;,·t~ -·, ~- .:··-i::::.d:;;,}k_1.'.t,'~,'~.H~Yo -::a§·1ffig~:;:ilª ·y·-. he•~: de_tef_t_ó a. 

n1 r1g1.~na ent~r-c•t:·a·~-t~~_.1'":1:~ /(-F>C9·~ ;-,-~;·.:}!/: 
El ol igo NCHn i::~·~:r;~:i-~-ii:-~·l:; ~:_~--~~o~0~·<_-.1-~s- .- a f"-?:1~ad•:t5 ~-, Ci_-¡_~'i'~os 
~~E:bi <F19. 9-> r- %!·- _, __ ~~~bi.-ffi~:~i~~ -~.0 -k;~:-§-~~~:-"- ~-D~~·!:iil·ª¡~·,~~- ... ·P:~-rc/ __ -~;:. ,~--.1 El 

2ª1WQt:!§:lle SF· y §~ .. ':a-ª::!lit:!ªC!::H!!.'.-' - CF,1g~ 1(1 _y-~--~~-:~;:';-~_-_-~N•.=• -'de·;e¿t.Ó' -e:·::-ias: 
dern,:¡i:; ente1·c·b~c:t-.er.ia~, ·cF.19,·,_:. 12 - y: 1:..;f~ · e~_-.:c:épti::• ·ei· ~. s;:Ql!.·· La 

9JQ~C~-·~ ye-- ~~e::·:~l-- c;l·~i·~~I:~~:;:h,i~.J·i_d~• :'Cot~• el 

C..-:•n e 1 o l i 90 Nt:1m 5 · obtúv irnos señal c:on todo · e 1 

8>. NO <_se 

rio erci. 

La Fig.8 

ente1·c•bac:tei-1as con los: cit"ICO:• oligor11.~_c_le6tidos, 



kb 
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. 
2.0~-- - --

, .. 
• 

l 2 3 4 5 6 7 8 

Fig. 9 Ar.~t.c•r1·ad1c•grarna de la 1·11brJdE1ción t,jpcr Soi..~t.her·r1 CC•t"• el 
•:.• l isiwn•.~cl e•:!•t.1d•:• i-f•.un • ...¡. <ver 1'1H TER.if-ILE:.S Y J'l'lETOf•OS T.;..bl =-. l) rnarcadc• 
1·a·:1lC•act.1va1t1erii;.e •=•:•t"• 32-P. Los carrl les cc•rt·espot"'"!det1 a lc·s:--de la 
Fig. 8Fi·;¡.. E: Electroforesis .::n gel de agaro::::a ~l 1/;. Los 
carriles cc•r-resperr1den a l•:•s de la Fi9. 6 
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1 -6.6 

-4.4 

' ' 

- -2.3 - -2.0 

2 3 4 5 6 7 B 

F19. 10 F'at:.rón ele•=r..rc•f·:•ré-t:.ir.:•:• d.;:: DNA separad•:> .;;r-, gel de agarosa 
al 1% y t.et.1do cc•r1 brc•m•.H"C• de et.1dic•. c.:arril 1: 2• !;;~E:.bi l1'1SS-1; 
ca1·ril 2: ~· 't":i~b.!. Ty2; cart·il ::-e: ~ .. 't~ebi.m!,.H.:l..~!"1H c.?r1·1l 4: 2· 
ent..;;,t·itidis; carril ~i: § .. sp; carril 6: E;. '._2allinc-.r1.nn; car·ril Sr 
~:--~QlI:--El I'l\IA de todas l ~s t.acter i as fLJe di9;;;-dC:-CC:n ~~QRV .. 
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1 2 3 4 5 6 

Fig. 11 A1.~t.c•t"t·adic•sirarna de la hibt"idación t.ipo 
DNA rnostradc• en la Fi3 10, cc•n el crligon1.h=leéotido 
cc•n 32-P (ver- MATERlALé.S: Y METODOS Tabla 

.. 
-

7 

Sc1ut.~·1err1, del 
l'~Qrn. ·1- marcadc• 

1>. <Al E) 
aut.c•rt· ad1c.gra1n~1 ·=.:•r·r·e:::;ponde =- 1.Jr1 f i 1 tro la vade• en c:c1r1d ic ic•r1e::-. 
relajadas y (B> cc·r·rezpc•nde a 1 .. .u-. filtre• lava.de· en c•:1nolcl•:•t·1.:.s 
estri•=t.;o.s (ver t"lATERIALES Y METODOS>. 
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-9.4 

-6.6 

-4.4 

-2.3 
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¡¡:, -~ ~ ¡¡;;. 
"'='"' ' t: ¡¡;, ·- .. 

-2.0 
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1 2 3 4 5 6 7 8 9 10 11 12 

Fig. 12 Patrór1 elect.r·c•fc•t·ét1c.;1 de DNA separadc• en gel de a•:u:1rosa 
al 1X. Carri 1 1: h=.!it:QQ.éf;~§.t: f.!::!E!dD9.i 1; carril :2; ~.1.it:Ql;!Sf;i~.t: 
f.t:~!:J!}gi 1455; carr i 1 3: bl5:!2~i!5!.!S E!::!!d~ID:2!J.!.Sf: 1; carr 11 4: 
!:;'.;!~!2~i§!1S! et:!!d~ffiQt:!iª~ 14€.6; carril 5: !:!.!!2t:S~t:!S!l!-ª !!!Q.!::SS!:ri 1; 
car r i l 6: t!JQ!:SSt:!§!.!S !!l.Q.t:SS!!:Ji 1446; carril 7: E.t:Q~S!d§ mir:§Qi.!.!~; 
carril 8: E!:2~~!:J~ Y!:J!SÉ.t:i:e; carril 9: E~!E~92m2DS $§!:!:!Si!J!2~s.; 
carril 10: §:E!Il.!QD~!!E ~e; carril 11: ª" :!r::tE'!:li IMSS-1 y •=arril 
12: marcador de peso mole-::1...ilar lambda/!::!!ns!III. El DNA de todas 
las bacteria~ fue dig.:ridc• cc1r1 g~QRV. 
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Fig. 1.-,, Aut.orradiograrnsi de: la t·aibridación t.ipo Sc•ut.hern ccor1 e:l 
c1l igoni..~cleót.ido Ni.:,m. 4 marcado ccrr·1 32-f.' <ver MATERIALES Y METODOS 
TC\l:•li:!. 1). Los carri·lo:s co:•rres:ponder1 a lc•s de la F'i·;i. 12 



' ' 

Es 1 mpcortar.te ·. recal~a~ ;;,~'7 las P:iME de. la"' ent~r:b~ct¡ria~ se 

e)~presar1 . at:•u-nd~nt.~-~~r;-~e-:~~:;~ <,:~F'.-ró..X :~:m-~·~_arri·~·~:tG _'._:;~¿:'.{:·;. ~~;~-~: ----~~::.:,~.;~pi ~:S- ·- p-(:,r __ · 

cél•.•1" CNak~.e .. "ti}A;2yÍ;~~.út~~~'t~'f.~}uí~ii~~;·.~~·t'.~if~s,~b~i.rvado, 
ha!;; ta e i ·morn_e·t~:t.:;;~<~ >ir•Pf~~~,~-~- Cil~~: j~a-_ ·.t:;pr~~\:~=i~~'a!_~;,- Orri·F:CA:;~¿¡·e 0:§~~~\:;¿~·ii.€! 

''• ~o ¡,;,-.-,·r • ~:;?'·•,-"'-<•e_,-. ., -,-~ 6-"'·-· 

:::~:si:: .. d~,,~ci~:i :.:~:;~ ;~~~~~:.~b~~:~:~~~~¡;~:~·~!~J ... :::;;:•¡:::: 
§"ªlro2ofi11ª. :·~~~bi;·:-"--· ,-e·:i_>.'fnt~re·sant.Ei~;··,1·a-:;;ob¿~~--&~c-i6ri·o'.= que ,ffi·ientras 

-:~.:> " .. ·, -- . 

Om-pc ·-·_ -~-:'.:~_-;<~~'.-'. ··o·n;~F-: ·_ ~-~- ---6~ir10~ egu i ab i e~ 

la 

en 

en 

expresl-óri' de 
. '-' ':' :.-·.,--:'.:.--- _,_ .. 1< :/_. ·:.:·--~·- .-:<" -.·: -_ ,. 
<e-~F7're_~-~.?'.~1/: }1}.: efe",-:-~ ompc -,'.-. 

er • s:. la 

la es apárenterner1te 

con:::.t1 t1.~t '!.va; lo presenta 
' .. • . " -

similar a1 _de.~ct=r_t._o·· <.Pa.,:a ~· 

contes"t.ar Sl ez.ta caract.er í ~·~:{~,"~:~-- ~Ljd-'i ~~a se~~ 

viat:•l l idad de la ba.cteria~ -'· -~'~:~:i~~-~c~:-~ntemente 

t:•:Hf'IF·.;,o•·;=.tlirc.s ql~e van desde.:5 21_·:42 gra C; alta y baJa osmolaridad; 

Nikaido y Va.ara (1987> han la relación de 

OrnpC./OmpF v,;..1· í s-. corno probable me:canismo d.;: 

la vida l. ibre o der1tro de 1.~n 

los poros formEodos pi::.r-· ürnpF permiten el 

lo cual podría juga1· un pape:.l 

de vida libre donde le. bacteria 

OrnpC~ por Sl~ dar una 

. ~J. 
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l 
.; 

J 

J 
J 

ventaja selectiva a la bacter. i a: ¿;;1. lirriit.ar--: la :di fu!i-ión de 

Por otro 

dos 

la-

no la 
3>,';.·.·· 

-- -,,~---- -

Las _.::;ep·a.-z--.~-_ci'e'~ §-~- /~iE:bl:~;:rf_~~-~~-otr 'CrJ~'fdS:s::-.=-~á~1: ;co6d-i·C'i_;;n~-~-~ lo. mas 
simi lar·~s. p~;i·_~-·Í:~:~--:- -~;:··;~-~;-~~}*-~-~:Q'.~L~:~~- ,-'·4'.~-~'.:~~i· t s~et:ci -<~-'~¡Jin~~·¿:;'· ·es ~~~;~'¡~;·>_-
er1 u1·1 rriedic~ -- r i:~~:~~ ,:·., ¿'C:!~¡\_-~i t_~::_:--.3.~r~:~--~·-:at<f'di·di--~- \'f i-~r-r-¿ _:;·?it.í~~/~·-1':~·r_n_i·:~~'~o :~_:y' -

-==··. ; '· : _: 
temper~d:.U_r-~_ de~_ ; 37 --;:._,;.41.:: ,-g·r.a·-, C-~\.:::~~Lo-s<r·e--sUftá'Cio'S· ~--~'d

0

~in·~~itr:~, .. : __ q~e,. 
i ndepend i er;temeht:~· ·'de:· ,_,;-,~~-~:_;~~-~:-~:i~:Í Oi~~'~- :-e ~~~·t'i·:i-·;;~~~S:{:-~~-~--6-~~,~ -·--es __ la 

F·roteitia de ~~mbr·ana i=)<t~-~;¡~,:~.1:: ·~~i·~~i':~h}~¿d·~.~~·~~,-:_::-::;. i~:<~-~i·~l·~ .. ::~¿-~,i~re_ ql~e 

OmpC 

2-c·t-.'~i:·¡.¡:;i~~}¿:~i~~·;~:;-t; .'~¡~ _,_:--§~'-; '.}-k~8bi~ E i ---.ar;··~'i-i:~.i-z·-· d~ , i a 
_de :· ---drt~~~~,~~¡~.'ei·~~~:i-5:'.l-ad~S:.-_~-·~dti::; ::~~·' -~.i~~bi:.:··:·--.:&: ~-'~-1:eS de 

.--.;_;.- ,,-, 

poli acr i'l ami da/urea,.:: -~Ü.;i'f~f:_~Y!~i:.:q~~e~~'_Ef~,t.é~-~,i~ú-~ .. -~c·~-~~$~~·~vád~_;- -ya que . r10 

~-11-~t:·c• camt•ios apre~i·~b'ij~~{~:¿~;i:-:;'{~:~~:~~~f-l{~:~;~_·_: d-~-:~:~--~-:~_-p_~-~-t·~:ina ~ Como se 
··,'<. ,.,_:;-· 

:~:::t:::::var p:·~·.·· 1 :ª~~r2-~Zí~~~~~~i,Wf~:~!r .. f: /;t:F:rev: :'::·~:e :: 
::: ::~c·:u:::ª.má~~:~:~t?i~~~~~i~~~i~\ta~·· p:::Cd~·;.i:,~:~ t::o .:: 

'--.-.-,- :,-. __ , 
esf~-;-.:-'.,'_; ·~-~óte·i~,~-; er1 .-de diterentes 

. . 

ad~j:.t~Ci6~: .... ~l .huésped~ 

- l(L-



Exist.en antecedentes ir1teresar1to.:=s ac~rca de. la. -.espE:c:ificfd~d 
-·- .. ; .. - . . 

o::iue cr.:•nfiere 1Jr1a. de las proteir1a~- princiP-ales de mernt:{Y..an9::.~-eXterr-.a 

en la 
. - .·- _,:.. -,,, .. 

so:rotipos~. ·Esta clasifir.:a·ci6n se ha hecnc.-.. ,·- cor..-~::::·t,-a·~~--:'.-~-·:eb·~:e_s-ta-

p1·otei,,a, Ya qe<e a(u-1 siendo tat~ có;r,iterv~~a~l~:~)i~s;;};~ic~~~C:E;t6~;-
se ~-1an rer.:onocido·.·4 regiones muy __ ~iat-'.·1abfé"S-;\:--~-ql~e·_-:;:i:fot-.\,faS-=c·:~que"'. re 

-- --- .:. "·"=1-~;~;,..;·-f"·"'····---:-,_~.' .- __ 

cor1 f i-ét:~,;, ,-_;·~-~p~c f f i ~ i d~d--_- a· -~~t~O't-~-p-c; ~;·, --~,_,---~~-i-:-_¡;-g;~~i.'.iP'=é;:~~~::j~~'.i~ijFf~c-fe~';· C'.Yüa·f;, 
"" .- •".l. {',:",-~¡~~>:~f.¡~; ;<~~~¿::1~~/_-·,1_--'~,j -:-;.~-. 

et a. l, .' --19-~:9_:-y~:·e-á-.:r1r- '.=.t---: a i·=;-19ef:l r~:::.::'i~~; ,e:~ --·~-.L-':. ~-;·-: ..:-::."' ~-- -~ -~.,,,;""·--'-=-··, "';¡··-------. ----- ··- --·-

Crernc;s """ es.·~ mpeoi-tante ~"~liza;:Jffü'~~fJ~tF~YJf:~fJ:¡r~E:~~na. 
t•acter i a, C1.~y_a: __ -_c;:-1 ~zl. t:i-~~~_1_-?t-i'_;_;~~~-:· ':¡;¡ao;~,~¡·~;~C~íb~h;Có·n-:'_-ba"iE; .:--_·er, ::. el .-LPS, 

F''-'d {et-a- t--en~r·_--. ._,na · pr-ot.éi8a<- ~'~dé' ~nr~~~/~'~J~~~-;,~i~:~~¡Ph·a,:q~~~ -,\~-~m~i ér:~--1-~ 
CC•t"tf i t" fer a eSPécie-eSpeCffi c~8~d-~ ~\~~-:~:.~·~i:~~:~ :¡~:;~; ¿0 :7 ~/,~:c:·--' 

' ' ·-,-·--''.-:.- .,._ ,,,_ 
Se r.a· pt"OP•.Jes~oi_ que_ -~~n~-"i :.-~'i:S'1.~:dOs de ª·- f::!Ebi pLiedan ser 

cornc• sondas-· ~n·, :;¡:1<'"';es·fu-dio._-_,de genética 

ut i i i :ar1dO l'?_z---:, .-f~_b:~ ~-~~:~:i·i:~-~º~ 

clasificar 

geogr~fico o biet1~ a 

El objetive• 

·"·,C.'' ._.·-

.. · '_:'. \_/__'.;-::'. ·_; 

dife'r·ent·ez·,··- ceip_as -de 

F'ara esto: 

del gene. 

ero la longi t.1.Jd 

act...~erdo 

de -los 



variables entre _lc•s s·.:n"es' .. QmeC -_d·e __ ~~ f;Qli' y::~.-, .. ~~eb!:··_e-r,an. :~éne-ro 

y/o espeéie espec:1 fié~i-~ l~~-~-:-__ -~·i·i·g~-6~~~te~tj'.~6:s_: ~:am-~i'é~ -~·-=- -p~~?b~~o_r.--·_ 
- .. º ·~ ,· : ,' 

otra$ ~-riter_~bacte;:.·ias\P~tó;er;~~~'::! ,. -o-· -- . ·{ · -:~-' 

Et1 cuanti:• a· ~ 8 ·_-,~~~-S4'~.i-~~~a --<é~-t~-~~~'~-i~ t~:~~·{j::~~;- ;:?_;~~:- ;--~:{~ ::_~!-~~~~.;{-,a_~~1 __ k~!~i-~ 
con 

: ; .- -_- -.· ·<' ·,,,~ ;_.·::<~". .);;:_::_f;;.';): !/~;.'·_';f.>_·:;,~<--':\·_':_( ,_)~f:-:·~~'_;··_-)·;/'_::r:\:.-:._~;~. :·:;{,':_~'- .'.•:";', .;_·_, 
tuve• el obj et~- d:=-- · c:or,ie.-ser ·:;_: .. _ ~_1::_~.:.1.o:i·.; ó?,--i~_~·_riuc1·~ó:t'id_9S--:~ct-~·::l':·~<-:_s:~_:'.:)jab·1 an 

:::::"': .. :.:::~;;!~~;~~i~iijjj§ji~~iP~.: .. 
l•:.is ge:nes de laS- enter,obacter,.:iaS~;-:tjUe'.1'.se\_(Yl'ci_Cal:izar:'ori?:·;r-\con'.'.'cier_ta 

:cu::_·::_-~-~'~:_:: __ • e~:.t.--,.~~t-~b.:.: ... ~.11~11.tR.~Ett!t.'..'.Kilif f~~11~:: 
...., F' ·-- rr- ~ ,_, '°' _, :(,O_:_;•,:;;: · ·· - :-f:~c;·. -· ,;" . .'?•;-' 

cc•n -base en-· le\:·-:~~~-~~~¡~~-;:~_·_,:- -1~1 ;_-;_'.~'~':~b~': :;x::~: ~6:~-6i--~~~i¡ a: 
--- -· :!... ,.,, 

nos indicó las 

~xper i mento:;:. 

{~-~:--2:' 'C:t·~r~-~ :t .. se. ___ -te11 i a_ . ~que_· ·-.-·11; é:vS..1·-

:d'e!-: h:L~:~--~-~-~~-i-~~e~--.; Por ej_emPlo: et"1 la tabla 

O::L~ya Tm era de 

54 gra ¿-·. 

de hib1·idación fuerot"l rec-liz<:'ldc•:: 

.<TA>. 

Los re:si.~lt.ados anteriores sugieren que las cepas ·=on las que 

se se;:ia l do:: hibridación cc•n lc•s ol igos~ p1.,.~d1eran tene1· 

F·Ocas disparidades en re•:iión correspondient~ al 

las cond1.::iones de severidad la de l--1i br idac iór1 

do::pendiendo del grade• de sirnilit.1.~d. ~e este rnodc, si 



j 

1 
,¡ 

. . . 

de las ce:p_as_ e'st'-~~~~~~s., - ·las var-iacic•t'les ·. ~-r1 -·se~er"idB·.~ p~·ob~_da~.-f 
>"r-~f=i~ .. j-~·dci <~:orn-~ _:i_~.:¡i~-~~er~~-.-~:~- :·i~ñai·~i: Y'_·t-.o .. como-deberían d~ habe~-s~---

•_• t;odc•"' oº:~~-~~-~-~---·:-.~~. ·_-.'.E'.~_;_'.~- dec1 t·, -,< ~;:~~:~)~~ :;~~_,· __ rn-~?:br ft-1-~~;ll~;;.~,: , d-~ efect.o 

di sF·ar i-d·acde·s-- 1·á·; __ 's~r;a 1 :' i;f;j._ -.:::a·.fb~-:i,-~ ~-~~ .-, :_,.;·-~,:_::~- --~~-~:~·e'f:·:~:;~-~-á;¿!!'.~~~-'i da~~nt;; .. 
ci..:.·r.e,...11...; .. ~~.5 .-.Lino::ii . '°':'·· obüiyiú{~''; ·~ ~"'".ª" ci~ haber. Este tipo· 

F· t"obadc•~~ -d-( f '7r ~t~~¡"-~--- :.-i-{j;cir,d·I,C·i'~h~-s:ª~--::~~?;t.:.;;~:~: ¡d~~:~ :.:..-~-{i.bf.7_1-.::í'ac:·:L"óry:·; ~-~~~¿:_; -de 
. ~ 

i ~vadcis~------ __ En: -_,,-:·.~~,;'ót-,_~-~st:~-/\~;-~1_as:_;_<_;~~!€-P.~S~~1-· aé; ·., ;/-ªªitó'QO-iillª.-: 
--''--'. ,:~. -_;:.,;_~-::;,:~~:-~-- - ----,o:.c= 

SP~ _§. 

- r~,~ ... ,t~~~~,..;-;..::~de_f~-¿~~-d~~ -~~:r_;'.:~·;--'.:· o"I-isic;·: __ Ni:un~·-4 "~-·c·F-i9.- -1'-1Ft>. 

~ ... ~-:-_ei-- ·,: --~-1 i.-g-;:.:-· ;.'.~~~--~,-~· >-:::·r,·o -d·et:ect.6 ~~ni"é:Elment·e· a1_:·-2. 

r1c< ·-sabernos , si _-:-;-~·;;/.~/ --c:~-~~·_:f_~{:~-~-=-~~: ~~-¡ ~ ]~d-a~------- \:~e-,-'~ .. l~t:. i_et~· ~ _· 

C:abe:- sE=.t'ialar 

Es i nt.e:resat1te se?;S..lar ~iert~~ c:ondic1ones 
- ' - - . 

~lán~a-·--espé·t~ada <F1g. 

1 lA _l O:t"1 i:-•:<da-=. la:=: salmonel las; sin embargo, c:uandc• ze -·alnnent.a e 1 

-tiempo del la.vade•, 

dez.apc:<~ece cornplet.amente CFi9. 118). _Et1 _Co_nt_ras"!:'.e,_ el c•l ig•:• 

condiciones relajadas hibrida ·c:on- varias 

todas las salmonellas neo y rn~s·t~ad~-~--j;/·;·-.· a~~n 

( 1 ~- .-b~J-~'~-~:. :;y~~-- 2.0-Kb de 
·:::, __ -,-,__ 

partir de la rn1sma región variable __ <Ve_r_. APENl)ICE I 

Q!!H::C 

decir· q•.~e el oligo N.:~m. 5 sobrélaPa ·.tre·~-nuc:leótidos de la región 

del col i90 Nl'Hn. :2. ya que el ol igo Nr:.im. 2 -=.i 

. ~5· 



; 

hibrida con Nl.".lrn.5. 

Prc•bablernente se: -__ det:iá' __ a: que ·e:1, 61-i'gC(" N·¿r·n-~,:{· -5 6c.-~~~~ei~6ride a 1.u·1a 

región de inse~¿:¡·¿,~·-.-e-i-"I' ~ --~~-Ehi '- ·_--,_ · . __ ;,,_:- :\·_,,:--· 

c,;i:,.,, :;~.;~1 ~~ ~:,'..~. ~=z =~ Igoz ~k1ni;A
0

;~X ~~m'. 5: e:i:i~l;,s,;<¡nden a 
_~·_.:: :··: .:, .. ,_. -.-. _.. :. ~-,,-,_'.>:·-- ;,, ; ·-·-·· --

re9'i 6n :·d·~--: ·.~• --:.:_'.'.;t_.--·:-~·E!>j_'~_fy ~~-~~/:-¡~b'.;~-~t-i'~:tz:~;:\;:~~:.:~~i':::~~~f;·>?:. -~~-,~_:·E·~.{:~-~;-{ i\. 
- '' ' .. . --~·----'_,·-_.: ·.···->.C·' .--·- ., ·- ._~,._., _.,,.- ,-,,~ __ ,,_ .. .- ,. ·:·,·r,; .-:...,';;·.-'.~ -.,/;:-' -;-:,-,-,·"· -/: . ..: :·. 

:::::::t:::r0~:~~~~~f¡f ~~~i!~if :~::::: 
Sin embargo,-, ._á·deffi~d:i.; _de'J:.9erier:ar,~:' s~er1a.r:·/.C..ot1 -~o_traz·~c._SS fmót'.'ie 11 a.~, 

una 

el 
o-"-~-~--'~-:';¿:'"''-' 

;5'.~':_~~i:9:~,_-. ~'·C~t-. --}~ 

cinco 

1..~na gran Y1<:•mología con 

LO:•S 

est.~ 

"' .. -
PC•S i tol ernent.e ejerce petra la 

c:ons-=:rvac1ón de la 

Es-t.o podría dar· corno consecuencia 

aminoácidos en estas regiones hidrof i l ic:as q1.~e 

prob~blernent.e Ne• Sl cambios 

- 4b-
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p•...idierar1 dét-errnin~t: · una d1:ferent.e Cat~'act.ef·l:St.-ic.a funi::.ic•nal~ de 
1 a prote i-~1~ · en -:;:é~t~\;;;--:-~.~~:~,¡,;:~-~-i- ~-~·,.:·:, .. ·::·c:.;mo. ~- por;_ .--~-j ::-r~~\-o ·: servir 

r·ecept.c•r p~r:-a ·:d-1Jet~e-1,te$ -_-k;:~_¿-~~t~:i-~tf~'3o_-~ -- o· pat:~. 6-t·;~-~:~:- t:;:~ ~\~l-?-s .. 
de 

:· . • é:. "·. :~E·~ ~ E·;;'·L·'. ~ .;e; •·• ··~···· 
co·r1_ ~e~'='.P~S_t_o-:::· a}~';·~~t:,Y.,ói--t: ·.de(~ r:~:-tr. i-~~ci ón\:de 1 ;:_:;,-' Dl';IA~ :c:t"i.9er.~_;CÍ6 ~, o::on · 

~~~':e--; --~bs~it~v 6 .... ',-:-~91~e.~~~- ;i',~";~~~:-~~;{~'.g·~;'.';¡~~~~~~~~·-¿;:$.í't~~-~~{:'i~~~~~-::~~~::-~,\- -e--~t:~ 
. '-,;_,_, .;..'. __ --:__ __ . ;_~,;,;~:· -:;-;<>,-- ' _,_._,,.,,-_·.,,;.,;-•. :··:'(:· 'Ó_,___ -

:~:::::: cr:j~~[$·~:~;~~nj~~r~{~~~Í'~~~~~~.~~?~#~!~~~$~;~;r~::: 
., ·- -·''' '.•- •.- " ;,'º• 'Ce:_,. - .. ,-¡,, __ . et; - .. - - , ' 

.::::: i ~:~ o::•:o ~l1J~~iS1~ '.~~:ot·i~~~~t~~~/~t¡a~t·~;~~~i~·,",u::e:: . ::: 
pr1~ebas b ioGu i micas: -- -p-r-esent.'C/ "Ur,"- ;.~-;~-.¡;;¡;~~--,-;¡·;-;~{é)i ·i~~:.~--~~;-~~-i-~-~-i Ón rnuy 

di ferer1te al que habi'~·~, :pt-e.se~;~~~-~ :.;:~;d~~:-' ;_Í:·j}{:-! d'éffiáz §§!!!tlQ!:!~~l§~ 
- - ·--- . -. . ,' - :--· 

lr1clus.o pot~·-_estudios .de· hi_.b.r··1-daC-i'6n· é:c··n l.:•-z ol 19.:.:; se 
· .. 
P6steriorrnente se 

bic1quirni cas., MK01 

iderd· ... ificó como 

Lo mismo s.t..~cedi6 para todas las. demáS cepas; lo interesante 

Por ejemplo: se 

pat.rories idént.icos et"I _las 'dos -::epas 



kb 
/ 

-23 
-9.4 
-6.6 

-4.4 

.. 

.... -2.3 
-2.0 

.. 
-· 

2 3 4 5 6 7 8 9 10 11 12 13 

Fig. 14 Patrón electrofc•réticc· de DNA ::zeparadci en gel de agarosa 
al 1;·:. Carril 1: g. t"ie.bi IMMS-1; cat-ril 2: 2,. t~e.bi Ty2~ car.ril 
3: En!:~!:.2!2S!!:'.!::~!.: ª~!Qt!!~!:.ªD§; cat·r i 1 4: MK 12~ cat·1- i 1 !;•: M~::'.2(1; 
c?.rt·i l 6: Mft'.28; carril 7: M~~:29~ ci:lrr.fl 8: @. _ :t~e.bire!dt:.i.~~.!·i; carril 
9: 2_. ~O!:§:J::.itiS!i~~ carr1l 1(1: §.. sp; carril 11: §.. '=ªll.!t:!.ªt:!dm; 
carril 12: g. ~Q!i y carril 13: _ - rnarcadc•r de peso mole:c1...ila..t· 
larnbda/l::tiaQIIl. 
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dos: 

!!:!9.!::~ªai preset ... ta_ron p·atrot.1~_s_·~-d~: ~e-~t,·¡.. i·-:c2i.!;t~ -.. :.dl.--ter~ent.eS"-~ ai.~r,~1.~e -si 

comparti'an a191.ina·s. baridaS'.,- ··-· ': 

En c•.lan-to ·_a·-:~~:-- 1_¡¡i·i~i~ac~-6~: -d,e'. --~-~:~~'i- ~á:1~:~-~~~ :;~:i~bi-.;-~- .corno·. SOñd-as 

rnolec1.~lar-es e~~~-~~ '.f="¡. ~-~ .. ;~·'. P a;~: :\:·'1·~/'i.: a-~tj:~~~:~·'.i;~~t:. ·. dé:· _·PL_F_R ,-:~~--· .'~:} __ ,,-; Use• ·dé 
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ser gran utilidad en 
principalmente por.:¡(¡e -_t{ene 
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faci lit.~· 
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. ,.:., .. 
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i=··~blacic1nes~ e¡:oidemiologia molecufa'r- y clasificación de ceparios. 
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. CONCLUSIONES 

l} P. d l feret"ICi CI de iO ·=11.,e· Sl'céde en ~§.Sb.g:t:iSbi§. s2l.i1 
·_: -~ :, . 

todos lo; 

& i $ l ecdo:•z e 1 :i ni coS -:;, ·d.~/.-.~ _· _@-~'iffi.9o~!!~ "t:tE:bi. pare•=en 
. . 
exp·i·es~.t· 
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:·'-·-.':~ -_,-< ; __ _._ ' '::·. -:.· 
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La prote.i na 

~imilit.t..~d 
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SUMMARY 

The nucleotide· (nt) eequence of the gene encoding the 

Salmonella typhi OmpC outer membrana protein, end ita deduced 

amino acid (aa) eequence are preeented here. The .li· tmhi mru;¡¡; 

gene consiste of an open reading frame (ORF) of 1134 nt, 

corresponding to a. protein of 378 aa; with a 21 aa signal 

peptide. This protein is 11 aa longar than Escheriehia "2.l.i OmpC, 

but it has an identical leader peptide. The mature OmpC eequence 

shows 79% similarity for both bacteria at the aa level, and 77% 

similarity at the nt level. Seven main variable regions in the 

OmpC protein were identified. Five of them correspond to 

hydrophylic regione and contain aa obeervéd moet frequently in 

turn configurations in soluble proteína. Thie suggeete that these 

aa stretchea could be on the exterior of the outer membrana. In 

arder to probe into ~he genua and species specif icity of the main 

variable regions, we have constructed complementary 

oligodeoxyribonucleotides (oligos). The uee of one of them, with 

a emall number of DNA eamplee is illuetrated here; no restriction 

fragment length polymorphiam (RFLP) nor nt sequencc 

heterogeneiety could be f ound between .s_. ~ and ~. 

typhimuriu~. 
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INTRODUCTION 

The Escherichia ~ outer membrana proteine OmpC, OmpF, and 

PhoE, have been well characterized. They are preferentially 

synthesized at high·osmolarity, low oemolarity, and low phosphate 

laboratory conditions, respectively. They form trimeric 

structures that constitute pare channels (Nikaido and Vaara, 

1985). Their respective genes have been isolated and sequenced. 

Both at the aa and nt sequence level, these three proteins and 

their genes share an approximate 60% sirnilarity (Mizuno et al., 

1983). 

we have previously reportad the ieolation of an ~-like 

auter mernbrane protein gene from Salmonella ~' the causal 

agent of typhoid fever (Puente et al., 1987). Interest in outer 

membrana proteína is partly because of their potential role as 

inmiunogens in diagnostic assays and vaccination (Kuusi et al., 

1981; Calderón et al., 1984; Udhayakwnar and Mathukkaruppan, 

1987a, 1987b; Isibasi et al., 1988). We have especial interest in 

the ~- ~ outer mernbrane protein OmpC because it is 

synthesized and incorporated into the bacterial envelope both at 

low and high osmolarity laboratory conditions (Puente. et al. / 

1987). This result suggests that it might be preeent on the outer 

membrana not only during free-living conditions, but aleo during 

infection, eince oamolarity of human serum is equivalent to the 

high conditions used in the laboratory (Nikaido and Vaara, 1985). 

If indeed this is the case, OmpC appears as a candidate antigen 
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for diagnostica and vaccination. 

We have reportad that the ~. ~ Q.IIlll.C;-like gene is preeent 

in all of seventeen different clinical isolatee that we tested; 

showing no RFLP with restriction endonucleaee .agJ._II. In addition, 

it hybridized with. E. ~ Ql]llll; only under non-etringent 

conditione; which indicatee that both genes are eimi1ar but muet 

differ in sorne regions (Puente et al., 1987). 

Our interest is to characterize genus- and species-specif ic 

nt and aa sequences, by a comparative analysis with data from 

other enterobacteria. In order to probe into the structure and 

variability of the ~- ~ ~-like gene, we determined its nt 

sequence; which is reported here. In· addition, we show the 

comparieon of thie nt sequence with that of the E· =ti ~ 

gene, as well as the comparison between the deduced OmpC protein 

aa sequences (Mizuno et al., 1983). 

We have previously proposed the use of specif ic oligos for 

studying the variability of Ompc and ita gene (Calva et al., 

1988). An example of this approach on a small number of different 

clinical isolates is illustrated here. 
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MATERIALS ANO METHODS 

a) Btra~ne and p1aemi.de '\ 
\ 

The following Salmpnella l;¡a¡hi (serotype 9, 12, d, Vi) 

etrains were used. · IMSS-1, a Mexican reference strain kindly 

provided by Dr. Jesüs Kwnate and collaborators from the Instituto 

Mexicano del Seguro Social, Mexico City, Mexico, isolated from a 

patient with typhoid fever (Isibasi et al., 1988). Several 

clinical isolates frorn the MK series, kindly provided by Dr. 

Guillermo Ru.1z-Palacios and co\'lorkera frorn the Instituto Nacional 

de la Nutrición, Mexico City, Mexico, isolated from patients with 

typhoid fever presenting a variety of clinical syrnptorns (Puente 

et al., 1987; Fernández et al.,1988). Reference strain Ty2, 

obtained from the American Type Culture Collection (No. 19430). 

Salmonella typhimurium refetence etrain CDC6516-60 was frorn 

the American Type Culture Collection (No. 14028). ¡;;. &2l.i JMlOl 

was described by Messing et al. ( 1980) ¡ ¡;;.~ Q359 is that 

described by Karn et al., 1980). 

Plasrnid pVF27 (Puente et al., 1987) contains the Jl.l;Ja!hi 

~-like gene in a 3 kb Bgl.II fragrnent cloned in pBR322 (Bolivar 

et al., 1977). 

b) DNA sequencing 

Severa! restriction fragmente frorn plasrnid pVF27 were cloned 

into vectors Ml3rnpl8 and H13mpl9. Dideoxy chain-termination 

reactions were carried out according to the method reported by 
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Meeeing et al.(l9Bl); ueing a commercially available kit 

(Sequenase; USB, Cleveland OH, USA). 

e) Nucleotide and protein sequence analysie 

Nucleotide aequence analysis wae done using standard Pascal 

programe fer an Apple J:I computer, deecribed by Frietensky et 

al., (l9B2) and De Banzie et al.(l9B4). Hydrophylicity and 

hydrophobicity profiles of the protein sequence were done as 

reported by Hopp and Woode (1981), using a window size of seven 

amino acids. 

d) Oligo eyntheeie, purification and hybrídization 

The oli9o used in this study was synthesized on salid 

support using automated phosphorarnidite chemietry (Nielsen et 

al., 1986). It was purified by preparative gel electrophoresis,' 

32p-labelled at the 5' end with polynucleotide kinase and [.}" -

32p] ATP to a specific activity of 108-109 cpm/4g, and separated 

from unincorporated substrate with Sephadex G-50 1 following 

standard procedures (Matthes et al., 1984; Maniatis et al., 

1982). 

Bacteriel DNA was ieolated according to the procedure 

reported by Betlach et al. (1976). It was digested fer 18 h at 

37°c with 5 units per .A.{9 of restriction endonuclease ~RV 

(Promega Biotech, Madison·WI, USA). The resulting fragmente were 

separated by electrophoresis at BOV fer 8 h through 1% 6-mm 

thick, 20 cm long, 15 cm wide, slab gels in T8E buffer (89 mM 
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Tris-borate, B9 rnM boric acid, 0.2 rnM EDTA, pH B). Southern blota 

were prepared by trancf.oring the fragmente to nitrocelluloee 

membranes following established procedures (Maniatis et al., 

1962). 

The Southern blote of ~-~ total DNA were hybridized with 

0.5-1 X 106 cprn per lene of radiolabeled aligo at 65ºC far 20 h, 

in 6X NET (o. 9M NaCl. 6rnM EDTA, 90 rnM Trie-HCl pH 7. 5)' sx 

Denhardt's solution (O.l\ each of ficoll, polyvinylpirrolidone, 

and bovine serum alburnin), 0.5% sos, and 10% dextran sulfate. 

Pre-hybridization of the Southern blots was for 3 h at 6SºC in 

the sarne solution plus O .1 rng/rnl calf thyrnus DNA, and in the 

absence of radioactive probe. Post-hybridization washes were 

twice in 2X sSc, for 5 min at 42ºC. The blots were subjected to 

autoradiography at -7oºc far 2 to 7 d, using Kodak x-omatK film 

and enhancing screens. 
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RESULTS ANO DISCUSSION 

(a) The coding region 

The .s.. Ul;!hi l21llJ;!.t:-like gene, from now on referred to as 

QIIII!.C, was sequenced .following the strategy shown in Fig. l. The 

nt and the deri ved aa sequences of l2lllJ;!.t: are shown in Fig. 2. 

Nwnbering adopted far the .s.. typhi nt 

according to Figs. 2 and 4 of this study; 

~is according to Mizuno et al. (1963). 

and aa residuea is 

the nwnber ing in .E. 

The eequenced M!!RI-Afil!II DNA fragment contains a single ORF, 

the Q1I1I!.C gene, of 1134 nt, corresponding to a protein (OmpC) of 

376 aa These resulte are consistent with our deletion mapping 

data presente
0

d befare (Puente et al., 1967). The ¡¡;. coli OmpC 

coding region is slightly smaller, containing 1101 nt, which 

correspond to 367 aa (Mizuno et al., 1983). The nt and aa 

numbering eysteme presented here are based on ~.~ ompC. 

At the nt level, the leader region (starting at nt +l) is 

92% similar in both bacteria. The nt sequence corresponding to 

mature ompc shows a 77% similarity with ita ~- coli counterpart 

(Fig. 2). There are different types of non-similarities at the nt 

level. There are 86 single nt changas that result in a conservad 

aa; whereas 17 such changas result in a different aa. There are 

two-base discrepancies in 28 codons, thus resulting in as many aa 

differencea. Three-base pair discrepancies are found in 14 

codons; 13 of them result in a different aa. 

There are aleo differences in the DNA aequences that are the 
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reeult of either deletione or ineertione. In comparieon with the 

E_, s:;QJ.i gene, s. ~ ~ lacke eix codone between nt 543 and 

544, and has additional one, three, nine, and four codons, at nt 

610, 685, 802 and 955, reepectively (Figs. 2, 4). 

(b) Predicted amino acid eequence and predícted eecondary 

structure 

The 357 aa of the deduced sequence of the s.typhl mature 

ompc protein (calculated Mr of 39,215), revealed a 79% (262/357) 

similarity with ~ . .kS2li mature OmpC. The leader portien consiste 

of 21 aa (starting at aa -21) and ·is identical in both 

microorganiems. In contrast, the leader aa sequences of ~ . .kQ.l.i. 

ompF and PhoE"share a 63 anda 29% similarity, respectively, with 

that from OmpC (Mizuno et al., 1983). 

The hydropathy profile of OmpC (Hopp and Woods, 1961) 

(Fig,3), is similar in both bacteria. 

In Fig. 4 we have boxed seven segmenta, a to g, that vary 

(are non-conservad) between s. ~ and E.. =.l.i. ompc. They 

range between 4 and 18 residues. With the exception of the boxea 

comprieing aa 181-188 (box d) and 245-259 (box f), theee variable 

regions have a high hydrophylic profile and contain aa (gly, pro, 

asn, asp, ser) that are observad most frequ~ntly in turn 

configurations in soluble proteína. Thus they correspond to 

regione that might protrude on either eide of the outer membrane 

layer, away from a hydrophobic transmembrane zone (Paul and 

Roeenbuech, 1965). 
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Interestingly, aa 331 to 349, which correspond to a highly 

variable segment between i:;.. ~ porins OmpF, Ompc, and PhoE 

(Mizuno et al., 1963), are conserved between ~. ~ ompc and 

¡¡;..~ QmpC. Whether this region participates in determining 

particular propertie~ of. OmpC is unknown. 

(e) The s• and 3' end regione 

The nt eequence of the 5' upetream region shows differences 

between ¡¡;.. s;p_li and ~· ~. The 194 nt at positions -1 to -194 

(Fig. 2), upstream of the putative N-terminal ATG, ahare 91\ 

similarity with the correaponding region in ¡:;_. .!;.QJ._1. These nt 

encompaJ3S three putative tandem promoters, equivalent to those 

deacribed for" the ¡¡;..~ ~ regulatory region (Ikenaka et al., 

1966); and part of the binding site for the ¡¡;..~ ompR 

transcriptional act,ivator (Norioka et al. / 1986; Maeda et al., 

1966; Mizuno et al., 1966). Slight differencea around the P2 -10 

and -35 sequences are observed. In contrast, the next 139 nt, 

immediatly upstream at positions -195 to -333, show only a 61\ 

similarity with the equivalent ¡¡;.s;Q.li region. They correspond to 

the region containing the promoters and s• end coding portien of 

the ~.@11. mkE. RNA (Mizuno et et al., 1984; Andersen et al., 

1987). It remains to be seen if theae differences have any 

relevance in gene expreaaion. 

The sequenced 3' end. region, encompessing 99 bp. downstream 

from the termination codon, shows a 64\ similarity between both 

bacteria. A conservad portion corresponda to a poeeible ~. ~ 
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rho-independent transcriptional terminator (Mizuno et al. 1963). 

Nt +1156 to +1163 and +1166 to +1175 correspond to inverted 

repeats that could form a stern; with a loop cornprised by nt +1164 

to +1167 (Fig. 2). In between the terrnination codon and the 

putative terminator líes a non-conserved segment between ~. typhi 

and ¡;:. ~. 

(d) Codon usage and ami.no acid composition 

Codon preference is very similar between R· .ty¡ü¡..l. and ¡;: • 

.l<.QlJ. ~(Table I: A). This presumably reflects the availability 

of the corresponding tRNA molecules required far the synthesis of 

an abundant protein, auch as OmpC (Ikemura et al., 1981). 

In addition, for moet aa, codon preference in ,S..:tY!lh.i ~ 

resembles more the ~-~ than the ~.typhimurium overall use of 

codons (Table I : A, B) • · 

(e) Oligo hybridization analysis 

A 20-rner oligo, 5 •-GCGCCGTAGCCGTTGCTGAT-3., cornplernentary 

to the nt sequence located between bp +937 and +956 of the coding 

region (aa +292 to +296), was synthesized (see MATERIALS ANO 

HETB.ODS, section (d) ) • Thia nt sequence is variable, or non

conserved ( 10 out of 20 bp), between R· .ty¡ü¡..l. and ¡¡;.~ ~; 

and it codee for a putatively expoeed OrnpC region. 

The oligo was radioactively labeled and incubated with 

Southern blots containing DNA frorn five R· :tl'J;lhi, one 

a.typhirourium, nnd ene ~-.c.21.i strains. As can be eeen in Fig. 5 1 
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the oligo hybridized with the expected .E.!;QRV 2.1 kb DNA fragment 

from ,S..~ IMSS-1. The same hybridizing band was observad in 

three ,S..typhi ieolates (MK12, MK2D, MK28), in a reference etrain 

(Ty2), and in one reference ,S..tvphimurium etrain (ATCC 14028). No 

hybridization was seen with ¡:¡. coli (Q359) DNA. 

In thie experirnent the intensity of the hybridizing banda 

wae roughly proportional to the amount of ,S..~ DNA present in 

each lane (see Fig. 5). The intensity of the ,S..typhimuriurn band 

wae leas than expected for a perfect match, considering the 

amounts of DNA per lene. Therefore, the Salmonella strains used 

in this experiment appear to have a few, if any, bp mismatches in 

this region. No RFLP was apparent. This preliminary result 

requires further etudies using a rnuch larger number of clinical 

isolates frorn diverse geographical locations. 

Control experimenta (not shown) using 3 to 200 ng of either 

the ~RV 2.1 kb fragrnent containing .l>.·tl'!lhi ~ (Puente et al., 

1987), or of the HindIII 2.7 kb band cornprieing ¡:¡.&Ql.i. ~ 

(Mizuno et al., 1983), revealed hybridization of the oligo to the 

,S.. :tl!l;!hi but not to the ¡:¡,.Q.Qlj. gene. 

(f) Conc1uoiona 

We have identified seven variable, or non-conserved, regions 

between .,S..tvphi and ¡:¡.~ outer rnernbrane protein ompc (see Figs. 

4 and 2). Most of thern, however, bave retained a hydrophylic 

profile (Fig. 3; boxee a,b,c,e,g); and all contain aa that favor 

alpha helical turna in proteins (Paul and Rosenbusch, 1985). It 
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is tempting, thue, to propase that sorne of them might be surface 

exposed. Intereetingly, these regione correapond to segmente that 

aleo vary between E..s:Q.l.i outer membrana porin proteins OmpC, 

QmpF, and PhoE (Mizuno et al., 1963t. 

Several authorp, using phage-resistant and pore-function 

mutante, as well as in vivo-constructed chimeric genes, have 

identified sorne ~.~ OmpC domains. ~ . .kQ.J...i residues arg (+37), 

arg (+74), asp (+105), and arg (+124) have been proposed to be 

involved in pare function (Miara and Benson, 1988). In a_.~ 

these residues are conservad at the same positions (in segmente 

with a low hydrophylic value); consistent with the notion that 

the porin amino terminal third portien is involved in pore 

function (MiBra and Benson, 1988; Benson et al., 1988). Aa 

encompassing the first third of the protein (+l to +120) show an 

66\ similarity. 

~ • .!1Ql.i. OmpC residues gly (+62), gly (+154), and leu (+250), 

are thought to be part of bacteriophage receptora (Miera and 

Benson, 1966). They lie within regions comprising aa +142 to 

+267 1 and +229 to +268, which have been suggested to determine 

specificity for ompc bacteriophages (Tommassen et al., 1965;. 

Mizuno et al., 1987). Xn ~-~ both gly residues are conservad, 

but a leu residue substitutes the tyr at position +257. 

~ • .!1Qlj. ompc residues +155 to +169 have been implicated in 

the formation of an ompc~specific structure ( Tommassen et al., 

1965). Nevertheless, the equivalent region in A·~ lacks six 

aa, which otherwiee would be located between residues +160 and 
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+161 (Fig. 4); Thie obeervation suggeete that euch epecific 

structure ie not shared by both bacteria. A region that appeare 

to code fer a corrunon ompC-specif ic structur~ is that conforrned by 

~.typhi aa reeiduee +330 to +351; eince they are highly conservad 

with reepect to ~.=U OmpC, but not with reepect to OmpF nor 

PhoE (Mizuno et al., 1983). 

Zaror et al. (1988) isolated an ~.typhi Ty2 gene encoding e 

36 kDa porin. Venegas et al. (1988) reportad the nt sequence of 

the corresponding ORF¡ which appears almost identical to the ene 

ehown here. Their sequence is different in aeveral respecta: it 

containe a codon far gln instead of leu at aa -16 in the leader 

sequence; it has a silent third-base nt substitution (A f~r T) at 

nt +788 1 reeUlting in the conservation of ala +242; and lacks 

cedan +341 . (ala). The fact that both nt sequences are very 

similar suggests a high degree of conservation in ~· Whether 

the differencea observed are relevant to gene evolution, should 

be a matter of future etudy. 

Further investigation ehould shed sorne light on the 

signif icance of the variable and conserved regions between OmpC 

proteine. One approach to thia study ie by hybridization with 

oligos, that correspond to euch varittble regions, againat 

Southern blots of different enterobacteria. Lack of hybridization 

would indicate eufficient miematch in base pairing, reflecting 

divergence in a confinad eequence. Furthennore, positiva 

hybridization could reveal RFLP (Calva et al., 1988). The oligo 

hybridization experiment preeented here (eee Fig. 5) suggeets 
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close eimilarity between B..typhi and s.. tvohimurium ~' at a 

region that cedes for a variable (non-coneerved) portien between 

¡¡_. ~ and ¡;;. J<l2l.i ompc (aa +292 to +298). J:t remaine to be 

seen if euch epproach will be ueeful in molecular epidemiology. 
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Fig, l. Sequencing strategy of the ~. ~ ~ gene. The figure 

·shows a map of the restriction endonucleaae eites in the l. 6 kb 

lWJ;¡I-AIU.lII fragment frorn plaernid pVF27 (Puente et al., 1987) / 

ueed for eubcloning into Ml3mpl8 or Ml3rnpl9 phege cloning 

vectors. Eech arrow represente the direction and extent of each 

eequencing reaction. The horizontal eolid bar indicetee the 

location of the entire coding region for OmpC; the daehed bar 

corresponda to the putative leader peptide. 

Fig. 2. Complete nucleotide eequence of the ~.~ 2lll!!k gene. 

Nt nurnber 1 denotes the beginning of the ORF¡ nt s•upetrearn are 

indicated by ñegative nUrnbers. The deduced aa sequence for the 

·ernpc protein is ehown irnmediatly above the nt eequence. Aa nwnber 

-21 to -1 correspond to the leader peptide. Aa number 1 

corresponde to the N-terminus of the rnature protein. Nt and .aa 

that differ in E..~ are shown below the nt sequence. Gaps 1 

indicated by daehee, are included in both ~.~ and J::, S1l2ll 

21ll.e.Q 1 in arder to obtain the best fit comparieon between both 

genes. At the 5' upstrewn regían, Pl, P2, and P3 are tandem 

putative ~ pramoters; boxea correspond to their respective -10 

and -35 regione. The region between nt -158 and -183, bracketed 

by two arrows, corresponde to an OmpR-binding site. Two promoters 

for mkE: RNA are aleo boxed. At the 3 • end of the gene, the 

in verted repeats correeponding to a rho-independent 

transcriptional terrninator are depicted by two arrows, downetream 
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of the end codon. The aeeignrnent of the leader sequence, the N

terminue of the rnature protein, the P,rornotere, the OrnpR-binding 

site, and the tranecriptional terrninator wae done by comparing 

with ¡¡;.=1..1. .Ql]JJl.&; ( Inouye et al., 1963; Ikenaka et al. / 1986; 

Andersen et al., 1987; Maeda et al., 1988). Whether these 

featuree are functionally equivalent in s.:tl!l;1hi remaine to ll!> 

elucidated. 

Fig, 3. Hydropathy profiles of the S.~ and ¡¡;,5<Q.J..i OmpC 

proteins. The heptapeptide profile was done according to Hopp and 

Woods (1961); the hydrophylicity valuee are plotted versus 

position along the amino acid sequence. Gaps are included far a 

best fit alignment. Salid bars correspond to the eeven variable 

regions boxed in Fig. 4. 

Fig. 4. Amino acid sequence of ~-~ OmpC. The conventional ene 

letter a.a coda is usad. Aa number -21 to -1 correepond to the 

leader sequence. The putativa N-terminal aa·of the mature protein 

is nwnbered as l. The aa that differ in ¡¡;.J<2.li are marked below 

the sequence. Dashes / indicating gaps, and extra sequences are 

included in the ¡¡;,.l<QU protein in order to obtain the beet fit 

aligrunent. Boxea show eeven regione, a to g, that vary between 

.s_.j;y¡¡hi and ¡¡;,J<2.li. The sequences with a high hydrophylic profile 

are underlined. 
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Fig. 5. Autoradiogrmn of Southern-blotted DNA from: .s_.typhimurium 

ATCC 14028 (a, 5~g); j¡,~ MK12 (b, 4 A_g) 1 MK20 (c, 2-"{_g), 

MK28 (d, 5_.L\,g), Ty2 (e, 5-M_g), IMSS-1 (f, 5,q_g); and E . .i;Qli Q359 

(g, 5 h\. g); all cut with reetriction endonucleaee ~RV and 

hybridized againet a radioactiva 20-mer oligo which is 

complementary to nt +937 to +956 of the .s..~ ~ gene. Thie 

nt sequence encompasees one of the variable (or non-conserved) 

regions boxed in Fig. 4 (box g;aa +292 to +298). For experimental 

detaile eee eection (d) Of MATERIALS AND METHODS. 
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-404 
HspI 
CCGGTTGAAATAGGGGTAAACAGACATTCA 

-lOmlc -35mlc 
-374 GAAGTGAA'l'GACGGTAATAAATAAAGTTAATGATGATAGCGGTCAC'I1A>TTTTÑ;TTGCGAATGAAGATT~ 

A GAGT C G G T 
-lOmic 

-299]jA.TCATTCAGTGCTATGAATTTCATCAATTTAACCCGTTGATTTTAAAAGTTTCG~TTTGTCTATTT 
GA G C A A T A GAA GTTA CCT GAAT - T TGC ATGT AG 
-35mlc ~ -35P3 ,..._, 

-223 ~-TTTACTTGATTTTTGCTTTAAAAAAGTTCCc;frAAAATTCATAT'Ifí'TGAAJ'\K:ATCTA~TAGATAA 
TCGCCA CCGCAA AA e T e TGC T e GC 

-35 P2 -10 P2 -35 Pl -10 Pl 
-149 ICTGflíAJ\t::Añ::::TTAAAAGTTTTAQ'í'ATCA'ÍiATTCGTc;fí'TGGA'ítrATTCTGTATTTTTGCc;t:;AGAAit;GACTTGCCG 

A A 10P3 C G 

-74 ACTGGTTAATGAGGGTTAACCAGTAAGCAGTGGCATAAAAAAGCAA-TAAAGGCATATAACAGAGGGTTAATAAC 
A T T A 

-21 -1 1 
HETLysValLysValLeuSerLeuLeuValProAlaLeuLeuValAlaGlyAlaAlaAsnAlaAlaGlulleTyr 

1 ATGAAAGTTAAAGTACTGTCCCTCCTGGTACCAGCTCTGCTGGTGGCGGGCGCAGCGAATGCGGCTGAAATTTAT 
e AA ACT Ge 

Val 
20 

AsnLysAspGlyAsnLysLeuAspLeuPheGlyLysValAspGlyLeuHisTyrPheSerAspAspLysGlySer 
76 AATAAAGACGGCAACAAATTAGACCTGTTTGGTAAAGTTGATGGCCTGCACTACTTCTCTGACGACAAAGGCAGC 

e T AC A e T A ATGTA 
Tyr Asn AspVal 

40 
AspGlyAspGlnThrTyrMetArgileGlyPheLysGlyGluThrGlnValAsnAspGlnLeuThrGlyTyrGly 

151 GACGGCGACCAGACCTACATGCGTATCGGCTTCAAAGGCGAAJtCGCAGGTTAACGATCAGCTGACCGGTTATGGC 

226 

301 

376 

451 

T e T T T CT e e 
Leu Thr 

60 
GlnTrpGluTyrGlnileGlnGlyAsnGlnThrGluGlySerAsnAspSerTrpThrArgValAlaPheAlaGly 
CAGTGGGAATATCAGATTCAGGGCAACCAGACTGAAGGCAGCAACGACTCCTGGACGCGTGTGGCGTTTGCGGGT 

e AGCG AAGAA A e ACA 
SerAla AsnGlu Asn 

80 100 
LeuLysPheAlaAspAlaGlySerPheAspTyrGlyArgAsnTyrGlyValThrTyrAspValThrSerTrpThr 
CTGAAATTCGCTGACGCAGGTTCCTTCGATTATGGTCGTAACTACGGCGTAACCTATGACGTGACCTCCTGGACC 

CAGTTG T ce TGTT AT 
Gln val Val 

120 
AspValLeuProGluPheGlyGlyAspThrTyrGlyAlaAspAsnPheMetGlnGlnArgGlyAsnGlyTyrAla 
GACGTTCTGCCGGAGTTCGGCGGCGACACCTACGGCGCTGACAACTTTATGCAGCAGCGTGGTAACGGCTATGCT 

A A A T T TT C TC G 
Ser Phe 

140 
ThrTyrArgAsnThrAspPhePheGlyLeuValAspGlyLeuAspPheAlaLeuGlnTyrGlnGlyLysAenGly 
ACCTACCGTAACACCGACTTCTTCGGTCTGGTGGATGGTCTGGACTTCGCGTTGCAGTATCAGGGCAAAAACGGC 

T Te e A T TGT e T 
Asn Val 



526 

583 

658 

733 

808 

883 

958 

1033 

1108 

1183 

160 
SerValSerGlyGluAsn------------------ThrAsnGlyArgSerLeuLeuAsnGlnAsnGlyAspGly 
AGCGTGAGCGGTGAAAAC------------------ACCAACGGTCGCAGCCTGCTGAACCAGAACGGCGACGGT 

A CCATCT GG TTTACTAGTGGCGTAACT A 'l'GA GCA CGT A C 
AsnPro GlyPheThrSerGlyValThrAsn AspAla Arg 

180 
TyrGlyGlySerLeuThrTyrAlaileGlyGluGlyPheSerValGlyGlyAlalleThrThrSerLysArgThr 
TACGGCGGATCGCTGACTTATGCAATCGGCGAAGGCTTCTCTGTCGGTGGCGCTATCACCACGTCTAAACGTACT 
GT T TA e ATTA --- T GG A T G T GC e 
Val lle AspTyr--- Glylle SerSer 

200 220 
AlaAepGlnAsnAsnThrAlaAsnAlaArgLeuTyrGlyAsnGlyAspArgAlaThrValTyrThrGlyGlyLeu 
GCCGATCAGAACAACACCGCTAACGCTCGCCTGTATGGTAACGGCGATCGCGCCACGGTTTACACCGGCGGCCTG 

AT e e G T T ATC--------- e T TGAAACC T T T 
AepAla ThrAla Tyrlle--------- GluThr 

240 
LysTyrAspAlaAsnAsnileTyrLeuAlaAlaGlnTyrSerGlnThrTyrAsnAlaThrArgPheGlyThrser 
AAATACGATGCGAACAACATCTATCTGGCAGCGCAGTATTCTCAGACCTATAACGCAACCCGTTTTGGTACCTCT 

e T e T 'l' CA e e T CG A ------
Thr Val ------

260 
AsnGlySerAsnProserThrSerTyrGlyPheAlaAsnLysAlaGlnAsnPheGluValValAlaGlnTyrGln 
A.ACGGCAGCAACCCGTCCACCTCTTACGGTTTTGCCAACAAAGCGCAGAACTTTGAAGTGGTTGCTCAGTACCAG 
--------------------- CCTG GG G A C CT 
--------------------- Leu Trp Ala 

280 
PheAspPheGlyLeuArgProSerValAlaTyrLeuGlnSerLysGlyLysAspileSerAsnGlyTyrGlyAla 
TTCGACTTTGGTCTGCGTCCGTCTGTGGCTTACCTGCAGTCTAAAGGTAAGGACATCAGCAACGGCTACGGCGCC 

e ce AA e GG TCGT A ---
Leu AsnLeuGlyArg Asp---

300 320 
SerTyrGlyAspGlnAspileValLysTyrValAspValGlyAlaThrTyrTyrPheAsnLysAsnMetSerThr 
AGCTATGGCGACCAGGACATCGTAAAATACGTTGATGTCGGCGCGACTTACTACTTCAACAAAAACATGTCCACC 
--------- G A T e G T T T T e 
--------- Glu Leu 

340 
TyrValAspTyrLysileAsnLeuLeuAspLysAsnAspPheThrArgAspAlaGlyileAsnThrAspAepile 
TATGTTGATTACAAAATCAACCTGCTGGATAAAAACGACTTTACCCGCGATGCGGGCATCAACACCGACGACATC 

e e CG e e G e T T e T T TA 
Asp Gln Asn 

357 
ValAlaLeuGlyLeuValTyrGlnPheEnd 
GTAGCGCTGGGTCTGGTTTACCAGTTCTAATCAGCAAAAGATG'M'GCTAAAGGG!JfTGCGc¡¡>CCCTTTT'l'TCATG 

T TCG TTGATATCGAAC - T 
Asu II 

CCTTATTCCGGCGTACAAATACGACGTTTTGATATACGCTTGCGTCCATTCGAA 
GT 'l'CA--- CT AGTT G G T A G C 
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TABLE I. Codon usage and amino a cid composition fer ~-:tl'!!hi OmpC 

--------------------------------------------------------------------
A B e A B e 

ªª cod. St Ec Strn Ec St Ec ªª cod. St Ec Stm Ec St Ec 
---------------------------------- ---------------------------------
Gly GGG o o * so 48 Trp TGG 3 4 3 4 

GGA l o * End TGA o o 1 1 
GGT 18 29 * Cys TGT o o o o 
GGC 31 19 * TGC o o 

Glu GAG 2 o * 8 11 End TAG o o 
GAA 7 11 * TAA 1 1 

Asp GAT 12 9 * 33 32 Tyr TAT 14 5 * 31 29 
GAC 22 23 * TAC 17 24 

Val GTG 7 2 23 25 Leu TTG 1 o 
GTA 5 9 * TTA 1 1 
GTT 9 12 * Phe TTT 8 2 * 20 19 
GTC 2 2 * TTC 12 17 • 

Ala GCG · -12 - 3 • 31 29 Ser TCG 1 o 23 17 
GCA 5 8 * TCA o o 
GCT 9 18 * TCT 8 6 * GCC 4 o * TCC 6 8 

Arg AGG o o Arg CGG o o * 12 13 
AGA o o CGA o o 

Ser AGT o 1 CGT 8 12 * AGC 8 2 CGC 4 1 

Lys AAG 2 o * 18 17 Gln CAG 20 20 21 21 
AAA 17 17 * CAA o 1 

Asn AAT 2 o * 32 32 His CAT o o * 1 1 
AAC 29 32 * CAC 1 1 

Met ATG 4 4 4 4 Leu CTG 23 24 * 26 27 
lle ATA o o 11 10 CTA o o 

ATT 2 o * CTT o 1 
ATC 9 10 * CTC 1 1 

Thr ACG 4 o * 27 24 Pro CCG 3 1 4 4 
ACA o o CCA 1 3 
ACT 4 12 * CCT o o 
ACC 19 12 * ccc o o * -----------------------------------------------------------------------

A) Codon usage comparison fer:;;_.~ (this study) and ¡;;_.~ (Mizuno et 
al., 1983) ~-
B) overall codon pref erence fer _s.:t,:tghimui:ium and ¡;;.~. based on the 
compiled average reported by A o ta et al. (1988). Asterisks indica te the 
preferred codon(s). No asterisk indica tes no olear preference. 
C) Amino a cid cornposition Of :;;_.~ (this study) and ¡;; • .@.li (Mizuno et 
al., 1983) OmpC. 
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