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MetabolicO engineeringO effortsO haveO mainlyO focussedO onO pathwaysO locatedO inO theO cytosolO ofO productionO hosts4O HoweverSO metabolicO crosstalkO andO lossO ofO
intermediatesOstillOposeOsignificantOchallenges4ODuringObillionsOofOyearsOofOevolutionSOnatureOhasOevolvedOseveralOwaysOtoOminimizeOthisOcrosstalkOandOtoOseparateO
pathwaysOfromOeachOother4OThisOisOclearlyOseenOinOeukaroytesOwhichOpossessOseveralOsub2cellularOcompartmentsSO i.e.Oorganelles4OOrganellesOformOspecializedO
compartmentsOinOwhichOtheirOpathwaysOandOmetabolitesOareOphysicallyOseparatedOfromOtheOremainderOofOtheOcell4OFurthermoreSOtheyOeachOhaveOtheirOownOuniqueO
physicochemicalOenvironment4ODespiteOseveralOadvantagesSOorganelleOengineeringOisOnotOasOcommonOasOengineeringOtheOcytosolSOmainlyOdueOtoOdifficultiesOinO
proteinO importO andO transportO ofO metabolites4O RecentlySO efficientO importO signalsO wereO constructedO toO redirectO proteinsO toO theO peroxisomesO ofO theO yeastO
Saccharomyces cerevisiaeOBNC4OByOusingOtheseOenhancedOtargetingOsignalsSOthisOresearchOfocussesOonOtransformingOtheOyeastOperoxisomeOintoOaOproductionOsiteO
forOtheOflavonoidOnaringenin4
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Figure 15O SchematicO representationO ofO theO redirectedO biosyntheticO pathwayO forO naringeninO fromO fedO p2
coumaricOacidOinOS. cerevisiae4ORetargetingOofOcytosolicOAccNpOprovidesOtheOpathwayOwithOmalonyl2CoA4O
StrategiesO toO eliminateO acetyl2CoAO removalO fromO teO peroxisomeO andO improveO itsO concentrationO inO theO
peroxisomeO areO indicated4O β2ox5O beta2oxidationSO ACA5O acetyl2CoASO MCA5O malonyl2CoASO PCA5O p2
coumaricOacidSOCCA5Ocoumaroyl2CoASONC5OnaringeninOchalconeSON5Onaringenin

Figure 25O ObservedO naringeninO titersO afterO EWO hO ofO growthO inO theO differentO constructedO strains4O BothO
strainsO withO theO pathwayO locatedO inO theO cytosolO andO inO theO peroxisomeO wereO constructed4O AdditionalO
engineeringOeffortsOwereOmadeO toO increaseOnaringeninO titersO BindicatedObyO theOAC4ODataO representsO threeO
biologicalOrepeats4ErrorObarsOdenoteOstandardOerrors4OPOp2valueO=O84N8SOPPOp2valueO=O848:
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NaringeninOproductionOwasOobtainedObyO theOconversionOofO fedOp2coumaricO
acidO BNO mMCO throughO theO consecutiveO actionO ofO *2coumaricO acid2CoAO
ligaseSOchalconeOsynthaseOandOchalconeOisomerase4OBothOaOpathwayOlocatedO
inO theO cytosolO asO wellO asO aO pathwayO locatedO inO theO peroxisomeO wereO
constructed4O RetargetingO ofO theO naringeninO productionO pathwayO toO theO
peroxisomeO ofO Saccharomyces cerevisiaeO wasO achievedO byO addingO
enchancedO peroxisomalO targetingO sequencesO toO theO differentO enzymesO BNC4O
SinceOnoOmalonyl2CoAOisOpresentOinOperoxisomesSOadditionalOretargetingOofO
theOcytosolicOacetyl2CoAOcarboxylaseOAccNpOwasOnecessaryOtoOprovideOtheO
pathwayOwithOthisOprecursorOBFigureONSOgreenOarrowC4O
AsO expectedSO naringeninO synthesisO wasO severelyO affectedO byO peroxisomalO
locationOofOtheOpathwayOgenesOdueOtoOtheOabsenceOofOmalonyl2CoAOBFigureO
WC4O TheO lowO naringeninO titersO detectedO inO thisO strainO areO mostO likelyO aO
consequenceO ofO cytosolicO activityO ofO theO pathwayO enzymesO beforeO
translocationO inO theO peroxisome4O AdditionalO importO ofO AccNpO inO theO
peroxisomeO restoredO naringeninO synthesisO toO levelsO comparableO toO theO
cytosolicOvariant4

ToO furtherO improveO pathwayO efficiencySO additionalO effortsO wereO madeO toO
increaseO intraperoxisomalO acetyl2CoAO levelsO byO blockingO theO exportO ofO
acetyl2CoAOformOtheOperoxisome4OThisOwasOdoneObyOdeletingOtheOCITWOgeneO
whichO convertsO acetyl2CoAO toO citrateO forO furtherO conversionO inO theO
glyoxylateOshunt4OSinceOtheOstrainsOwereOgrownOinOmediumOlackingOcarnitineSO
theOreactionOperformedObyOtheOCitWOproteinOrepresentsOtheOonlyOside2reactionO
consumingOacetyl2CoAOinO theOperoxisome4ODeletionOofO thisOcitrateOsynthaseO
resultedO inO aO significantlyO improvedO productionO comparedO toO theO pathwayO
locatedOinOtheOcytosolOBp2valueO9O848*0CSOhoweverSOnoOsignificantOdifferenceO
wasOobservedOcomparedOtoOtheOperoxisomalOpathwayOwithoutOtheOdeletionOofO
CITWOBp2valueO9O84NN7COBFigureOWSOStrategyONC4
InO aO finalO effortO toO increaseO intraperoxisomalO acetyl2CoAO levelsSO aO secondO
strategyO wasO executed4O ThisO newO strategyO clearlyO resultedO inO improvedO
naringeninO synthesisSO evenO comparedO toO theO pathwayO locatedO inO theO
peroxisomeO Bp2valueO9O848EWCO BFigureOWSOStrategyOWC4OHoweverSO combiningO
thisOnewOstrategyOwithOtheOdeletionOofOtheOCITWOgeneOdidOnotOresultOinOfurtherO
improvementsOofOtheOnaringeninOtiter4OThisOmightOindicateOthatOacetyl2CoAOisO
noOlongerOaOlimitingOfactorOinOthisOstrain4

BNCODeLoacheSOW4OC4OetOal4OTowardsOrepurposingOtheOyeastOperoxisomeOforOcompartmentalizingOheterologousOmetabolicOpathways4ONat4OCommun4OE5NNN:WOdoi5O
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