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SyntheticusingleRstranduDNAuoligonucleotidesuactu
asu artificialu Okazakiu fragmentsu thatu createu
insertions)u deletionsu oru mutationsu onu differentu
targetedu sitesu ofu theu genome)u simultaneouslyNu
Multipleu cyclesu ofu thisu fastu ssDNA5 oligo5 5
recombineering)u targetingu multipleu sitesu
relevantu toualleviatinguprecursorupools)ucreatesuau
libraryu ofu strainsu withu differentu precursoru levelsNu
Theustrainsuwithu theuhighestu levelsuofuprecursorsu
areuselecteduwithutheudevelopedubiosensorsN

Transcriptionu regulationRbasedu metabolicu biosensorsu areu developedu andu usedu asu highu throughputu
screeningumethodNuTheseubiosensorsuconsistuofu threeupartsLu theuspecificu transcription5 factoruwhichu isu
derepressedu whenu theu specificu metaboliteu isu present)u au promoteru sequenceu withu theu complementaryu
transcription5 factor5 binding5 siteu andu au fluorescent5 proteinu whichu isu beingu expressedu inu amountsu
relativeutoutheuamountuofumetaboliteutoubeudetectedNuTheseubiosensorsumakeusimultaneousuquantitativeuin 

vivo detectionuofumultipleuintracellularumetabolitesupossibleNuu
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Combinatorialu assemblyu ofu differentu enzymeu
variantsu inu theu pathwayu andu threeu differentu
promotersuwithudifferentulevelsuofustrengthucreatesu
au libraryu ofu centralu metaboliteu producingu strainsu
withudifferentuproductionucharacteristicsNuTheubestu
producingustrainsuareuselecteduwithutheudevelopedu
biosensorN

Plant5pathway5part58:

Theuplantu pathway)u responsibleu foru theu chemicalu
decorationuofuthisucentralumetabolite)uusesuuniqueu
cytochromeu P45Ou monooxygenasesu SP45OsFNu
Theseu P45Lsu areu linkedu tou au cytochromeu P45Ou
reductaseupartneruSCPRFuandutheutransmembraneu
domainuofutheuresultingufusionuproteinuisutruncatedu
touenhanceutheuenzymeuactivityuinutheuprokaryoticu
hostNuTheseuP45OsuwillubeulinkedutoutheuCPRsuinuau
combinatorialu manneru andu withu differentu
truncationustrategiesN
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Introduction
Overu theupastu fewuyears)udevelopmentsu inu theu fielduofumetabolicuengineering)usyntheticubiologyuandusystemsubiologyumadeu itupossibleu touproduceucomplexu
specializeduplantumetabolitesuwithumicroRorganismsu inuau sustainableuanduefficientumannerNuHowever)u theuachieveduyields)u titersuanduproductivitiesuofu theseu
industriallyuimportantumoleculesuareuinsufficientutoucompeteuwithucurrentuproductionumethods)ulikeuplantuextractionNuToumakeuthisubiotechnologyucompetitive)utheu
heterologousubiosyntheticupathwayuofuinterestuandutheunativeumetabolismuofutheuhostustrainuhaveutoubeubalanceduandufinetunedNuThisumetabolicufluxuoptimizationu
process)uhowever)uthroughugeneticumodifications)uisunousinecureudueutoutheuenormousucomplexityuandustricturegulationuofutheumicrobialumetabolismNu

Precursor5pools

A B C P45L
Central5

metabolite
Specialized
end5product

ssDNA5oligo5recombineering

Precursor5pool

pRedAEt

Truncation5and5fusion

P45L5enzyme5variants CPR5enzyme5variants

Enzyme5variants
of5enzyme5A

Enzyme5variants
of5enzyme5A

Enzyme5variants
of5enzyme5A

Three5levels5of5
promoter5strength

Varying5parts5of5
pathway

Library5of5different5production5strains

Prepeptide5.8RPM
Linker

BrechtNDePaepe@UGentNbe
LaboratoryuofuIndustrialuBiotechnologyuanduBiocatalysis

DepartmentuofuBiochemicaluanduMicrobialuTechnology
GhentuUniversity)uCoupureuLinksu05q)u@OOOuGhentuRuBelgiumu


