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♦T:h:e mos:t well studie,d bacterial ·me,c:h.anosens.itiv•e ion channels.;. 
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<• Ana·lysis ,of the E:. co,li genome :identified 5 additio,nal 
mechano,s,ensit:ive gen:es, 

•:•6 of the 7 predicted MS genes hav·e be,en s,bown to gate in 

11•· d- . 
re,s,pons.e to, appa·lfe, -_ tens.ion 

•!•Mses,. Ms,cK, MscM, an.d Ypi,Q gate at s,irmi·�ar tensi,ons 
•:• Point ·mutations. :in YbdG are· tension s,ensitiv•e Y nal and 

Ms,cL gate at higher pr,ess.ures, ·in comparis,on to th,e maj,o,rity 

ofMs,cS superfamily members, 
•:•Through this stu,dy, we re1ve·al •each gen,e:'s, expres,si,o,n as 

function •Of a standa.rd ril.b,o·somaI gene, RpoB, when 

subje,cted t·o varying growth con,di.ti,ons, or •Osmotic. 
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·Opens a 'small" chall!n.el :in response to, appl:ied te:nsion_ 

·Opens a 'small' chanCf!lel, K.+ activated. cbanDeL 

,Opeas a. 'mini. chanCf!l-e:I in r--esponse to, appli.ed t1m.sion. 

Not detected in stan.dard. pr--ess:w-e elecfu,o,pl:iys:iol,ogy. It is th,01.11gh.t 
to he iDvolved. in r-ecoveey :fro,m l:irypo-osmoti.c up--sh.ock_ 

Op,cns a "small' C:h.armel at pr--essure thresho,]clls sim.ilar to MscL • 

Opens a 'smaU' ,c:han1:1el. rnt :is NaCl cl!epend-ent_ 

·Opens a 'lug-e' co,nd1.1.ctanc0 C:h.an110l in. response t:o appli.ed. 
te:rnsio111_ Directly· c:01.1.pled to the memb,ra:111.e. 
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At 22°C� w,e s,ee ·upr,egulation ofY na] and. MscL. 
At 22°C the,r,e is less ,expression of·YTo d ,G. 
At bo,fu 22°C m,d 45°C, ·w,e see MscM and. YbiO 
,do,w.nr·e.gu]ated. 
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Ac-r.oss all chrume,ls ,, exp,r,essi,o,n lev·el 
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EXJJ.f.iessi,on as .ai func-tion o·f ch.m1gmg pH 
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With. high lev·els ,o,fbotll Na.Cl 
and KCl, w,e see an 
upr,egu.la.tion of M:scL. We aJls,o, 
observe do·wmegulati,o;n ,o,f 
Ms,cM: and. Yb,iO· when gr,o,wn 
in high. NaCl an,d, K:Cl 
con.diti,ons. 

llnter,esumgly� we see 
do·wnregulation ,o,f Ms.cK wbe,n 
subjected to a. potassilllm :rich 
environ.m,e,nt. 

MscL s·hows the lar,e,st decr,e-ase in 
,e,xprression ·within the isotO,JiliC -
s,olution. 
Msc:S� YbiO, and YbdG also s:how 
,d,ecrease,s in expr,e0ssi,o;n within th.e 
:isot,onic soluti,o,n, suggesting that 
th.ese ,cb.amm,els play a. r,ole iin sl!ll'Vival 
·from o,s_mot.ic d,ownshock. 

Not all Msc;S s·uperramily members 
p,lay ess,e,ntm1 r,oles iin surviv.all from 
,osmotic downshock. 
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,en gro\Vfi 1n. a.c.1 11c o,:r o'-Mifc. ,env1r,r1:runents, 
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any· charm.els, which supports how thes,e 
,chain:n,els .are only .a:ffect,ed b,y ,certain. condlitio-ns. 
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