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Thedobjectivedofd thedpresentdworkd isd todgaindadbetterdunderstandingdofdpH

responsedindE.dcoli culturesdanddhowdthisdresponsedmightdimpactdacetatedac-

cumulationdanddbiomassdgrowth,dindorderdtodimprovedourdunderstandingdon

thed physiologyd anddmoleculardmechanismsd ofd thed bacterium.d Ind thisdwork,

batchd fermentationsd ind ad 5dm3 bioreactord systemdwered conducteddwithdE.

coli K12dstraind todstudyd thedeffectdofddifferentd transmembranedpHd (pH 7.0,

7.5dandd8.0)dondglobaldgenedexpressiondbeforedanddafterdthedchangeoverdto

acetated utilization.d Transcriptionald responsesdwered analyzedd bydmicroarray

technology.dThedresultsdshowdthatdthedmetabolitedprofilesdweredclearlyddiffer-

ent.dThedhighestdcelldconcentrationdofd2.43 g/kgdwasdobtaineddatdpH 7.5,deven

thoughdadhigherdconcentrationdofdacetatedthandfordpH7.0dwasdfound,dpossibly

becausedofdassociateddchangesdindthedexpressiondofdseveraldkeydgenesdordtoda

thed lowerd∆pH.d Thed accumulationd ofd thedmetabolicd by-productd aceticd acid

wasd highestd atd pH 8d operationd (3.16 g/kg).d Ind addition,d smalld alterationsd in

thedpHdofdthedmediumdhaddsignificantdinfluencedindthedaceticdaciddconcentra-

tiond profilesd andd ind celld growth.d Thed presentdworkd showedd thatd improve-

mentsdindcelldgrowthdarednotdtotallyddependentdondreductiondofdacetatedaccu-

mulationd andd thatd ad changed ofd onlyd 0.5 pHd unitsd inducedd considerable

metabolicd change.d Thed integrationd ofd thed informationd obtainedd providesd a

betterdunderstandingdofdhowdE.dcoli cellsdaredabledtodadaptdtheirdmetabolism

todpHdalterations.
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ThedannotationdofdthedEscherichiadcoli genomedsequencedalloweddtheddevel-

opmentd ofd ind silico modelsd basedd ond thed reconstructiond ofdmetabolicd net-

works,d abled todpredictd phenotypicd behaviourdunderddifferentd environmental

anddgeneticdconditions1.dThedconstrained-baseddapproachdhasdbeenduseddto

analyzedthedcapabilitiesdofdadreconstructeddmetabolicdnetwork,ddescribeddbyda

solutiondspacedthatdcontainsdalldpossibledsteady-statedmetabolicdfluxddistribu-

tionsd ind thednetwork2.dNarrowingddowndthedrangedofd thedsolutiondspacedby

includingdregulatorydconstraintsdcandsimplifydthedsearchdfordthedbestdfluxddis-

tribution.dStudiesdhavedshowndthatdmetabolicdenzymesdareddifferentiallydex-

presseddunderddifferentdnutrientdconditionsdanddcertaindmetabolitesdinfluence

thedactivitiesdofdtranscriptiondfactors.dThisdexplicitlydestablishesdthedlinksdbe-

tweendspecificdmetabolitesdanddtranscriptiondfactors.dThedregulatorydnetwork

consistsdofdadlargednumberdofdregulatorydelementsdofdinteractingdgenesdand

proteinsdorganizeddindadhierarchicaldorganization.dThedpresentdstudydleadsdto

thedreconstructiondofdandexistingdgenome-scaledmodeldofdE.dcoli3,dincorporat-

ingdtranscriptionaldregulationddescribeddbydBooleandlogicdequations,danddsub-

sequentlydanalyseddbydfluxdbalancedanalysis.dThedadditiondofdregulatorydcon-

straintsd improvedd thed predictived capacityd ofd fluxd balanced models,d which

contributesdtodaccuratelydidentifydthedphenotypicdbehavioursdunderddifferent

environmentaldconditions.
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