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Orthogonalitym inm them functioningm ofm them

antiDmmmmfactorsmismshownmasmactivityFofFtheFFFFF

factorsF inF absence/presenceF ofF theF

anti-FFCmSmfactorm4jm8mandmWmactivitymcanmbem

fullym repressedm whilem inm them conditionsm

testedmmmmmmmmmmmmmtestedjmothermmmfactorsmonlym

showmmmmmmmmmmmmmmmmmshowmpartialmrepressionC
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MicroorganismsFasFmini-factoriesmcanmconstitutemanminterestingmenvironmentalF

friendlyF alternativem form them synthesism ofm variousm MbioVchemicalsCm SyntheticF

biologyjmthatmutilizesmengineeringmprinciplesmtomdesignmnovelFbiologicalFsystemsjm

maym contributem significantlym tom them transitionm tom thism bioDbasedm approachCm Tom

constructm controllablem geneticm networksjm well-definedF partsm arem requiredm thatm

enablemindependantFandFtunableFgeneFexpressionCmThismworkmcontributesmtomthem

expansionm ofm them syntheticm biologym toolboxm form them modelm organismm E. colim bym

creatingmorthogonalFexpressionFsystemsFbasedFonFheterologousFsigmaF PF F )F

factorsCm 8urthermorejm specificm inhibitionm ofm m m factorm activitym ism obtainedm bym

introducingm them correspondingm antiDm m factorCm 8inallyjm orthogonalF promoterF

librariesm werem generatedm form threem m m factorsm tom enablem genem expressionm fine-

tuningFforFmultipleFexpressionFmodulesC
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4acteriam possessm am singleF RNAF polymerasem MRN/PVm thatm consistsm ofm am

coremtomwhichmdifferentFFFFFfactorsmmaymbindCmThemmmmfactormdirectlymbindsmthem

promotermtomselectivelyFinitiateFtranscriptionCm/mbacteriummgenerallymhasm

severalmalternativemsigmamfactorsmthatmfunctionmasmglobalmregulatorsmofmgenem

expressionCm Somem m m factorsm dom recognizem eachm other2sm promotersm butm

othersmaremveryFspecificmandmshowmnoFcross-talkCmTheymaremorthogonalCm

Sixm m m factorsF fromF Bacillus subtilism togetherm withm naturallym occuringm

cognatem promotersm werem analyzedF forF orthogonalityF inF E. coliCm Mostm

heterologousm m m m factorsm functionm orthogonallym towardsm them hostm andm eachm

otherCm Upm tom fourm ofm them m m m factorsm assayedm canm bem combinedm tom controlm

differentmgenesmindependentlymwithoutmanymcrossDtalkCm

Thismresearchmismfundedmbymtheminstitutem8landersm+nnovationmImKntrepreneurshipminmthemframeworkmofmthemPh5mgrantmofmMaartenm
Vanm4remptjmasmwellmasmbymthem8ondsmvoormWetenschappelijkmOnderzoekmVlaanderenm[LCU•:GCG•NmtomMC5CMCjm5C7C][mandmthem
LhentmUniversitymSpecialmResearchm8undm[4O8GHR+OPRUPUmtomMC5CMC]m

Publication&

coreFRNAP
E. coli

B. subtilis

4

E. coli

NU

Phigh P4:

B. subtilis

8

P8•

B. subtilis

W

PW:

antiD 4 antiD 8 antiD W

Sigmam8actor
Toolbox

Species Dfactor 7onsensus 8unction
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Tom enablem tunabilityjm promoterF librariesm

werem builtm form threem fullym orthogonalF F F

factor-promoterF pairsCm Variationm inm

expressionm levelsm wasm obtainedm bym

introducingm 5N/m sequencem randomizationsm

inm betweenm them Dspecificitym determiningm

boxesCm /fterm cellm sortingjm am discreteF setF ofF

promotersm wasm selectedjm MpartiallyVm

retainingFtheForthogonalFfeaturesCmm
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