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92 NonenzymaticMsugarMproductionMfromMbiomassMusingMbiomassbderivedM˛‡bvalerolactonecMScienceaM2014
aMhihaMgmmbne 33.3 519

91 yombinatorialMengineeringMofMintergenicMregionsMinMoperonsMtunesMexpressionMofMmultipleMgenescM
NatureoBiotechnologyaM2006aMgiaMfegmbhg 44.5 434

90 wMprocessMforMmicrobialMhydrocarbonMsynthesispMOverproductionMofMfattyMacidsMinMEscherichiaMcoliMandM
catalyticMconversionMtoMalkanescMBiotechnologyoandoBioengineeringaM2010aMfelaMfohbgeg 4.9 200

89 ₂mpactMofMsyntheticMbiologyMandMmetabolicMengineeringMonMindustrialMproductionMofMfineMchemicalscM
BiotechnologyoAdvancesaM2015aMhhaMfhokbieg 17.8 153

88 yommonMprinciplesMandMbestMpracticesMforMengineeringMmicrobiomescMNatureoReviewsoMicrobiologyaM
2019aMfmaMmgkbmif 22.2 144

87 γicrobialMproductionMofMfattyMacidbderivedMfuelsMandMchemicalscMCurrentoOpinionoinoBiotechnologyaM
2013aMgiaMfeiibkh 11.4 144

86 wpplicationMofMfunctionalMgenomicsMtoMpathwayMoptimizationMforMincreasedMisoprenoidMproductioncM
AppliedoandoEnvironmentaloMicrobiologyaM2008aMmiaMhggobif 4.8 143

85 EngineeringMEscherichiaMcoliMtoMsynthesizeMfreeMfattyMacidscMTrendsoinoBiotechnologyaM2012aMheaMlkoblm 15.1 134

84 γetabolicMengineeringMstrategiesMforMmicrobialMsynthesisMofMoleochemicalscMMetabolicoEngineeringaM
2015aMgoaMfbff 9.7 133

83 γodularMsynthasebencodingMgeneMinvolvedMinM˛–bolefinMbiosynthesisMinMSynechococcusMspcMstrainMPyyM
meegcMAppliedoandoEnvironmentaloMicrobiologyaM2011aMmmaMiglibm 4.8 132

82 SyntheticMbiologyMtoolboxMforMcontrollingMgeneMexpressionMinMtheMcyanobacteriumMSynechococcusMspcM
strainMPyyMmeegcMACSoSyntheticoBiologyaM2015aMiaMkokbleh 5.7 131

81 yR₂SPRMinterferenceMasMaMtitratableaMtransbactingMregulatoryMtoolMforMmetabolicMengineeringMinMtheM
cyanobacteriumMSynechococcusMspcMstrainMPyyMmeegcMMetabolicoEngineeringaM2016aMhnaMfmebfmo 9.7 127

80 γembraneMstressesMinducedMbyMoverproductionMofMfreeMfattyMacidsMinMEscherichiaMcolicMAppliedoando
EnvironmentaloMicrobiologyaM2011aMmmaMnffibgn 4.8 109

79 xiosyntheticManalysisMofMtheMpetrobactinMsiderophoreMpathwayMfromMxacillusManthraciscMJournaloofo
BacteriologyaM2007aMfnoaMflonbmfe 3.5 102

78 ₂dentificationMofMtransportMproteinsMinvolvedMinMfreeMfattyMacidMeffluxMinMEscherichiaMcolicMJournaloofo
BacteriologyaM2013aMfokaMfhkbii 3.5 90

77 zirectedMevolutionMofMwrayMforMimprovedMcompatibilityMofMarabinosebMandMlactosebinducibleM
promoterscMAppliedoandoEnvironmentaloMicrobiologyaM2007aMmhaMkmffbk 4.8 86

76 ProductionMofMmediumMchainMlengthMfattyMalcoholsMfromMglucoseMinMEscherichiaMcolicMMetabolico
EngineeringaM2013aMgeaMfmmbnl 9.7 76
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75 yharacterizationMandManalysisMofMearlyMenzymesMforMpetrobactinMbiosynthesisMinMxacillusManthraciscM
BiochemistryaM2007aMilaMifimbkm 3.2 76

74 γicrobialMsensorsMforMsmallMmoleculespMdevelopmentMofMaMmevalonateMbiosensorcMMetabolico
EngineeringaM2007aMoaMhebn 9.7 73

73 yonstructionMofMnewMsyntheticMbiologyMtoolsMforMtheMcontrolMofMgeneMexpressionMinMtheM
cyanobacteriumMSynechococcusMspcMstrainMPyyMmeegcMBiotechnologyoandoBioengineeringaM2016aMffhaMigibhg4.9 66

72 EffluxMsystemsMinMbacteriaMandMtheirMmetabolicMengineeringMapplicationscMAppliedoMicrobiologyoando
BiotechnologyaM2015aMooaMohnfboh 5.7 62

71 γodulatingMmembraneMcompositionMaltersMfreeMfattyMacidMtoleranceMinMEscherichiaMcolicMPLoSoONEaM
2013aMnaMekiehf 3.7 57

70 GeneticMtoolsMforMreliableMgeneMexpressionMandMrecombineeringMinMPseudomonasMputidacMJournaloofo
IndustrialoMicrobiologyoandoBiotechnologyaM2018aMikaMkfmbkgm 4.2 54

69 TranscriptionMcontrolMengineeringMandMapplicationsMinMsyntheticMbiologycMSyntheticoandoSystemso
BiotechnologyaM2017aMgaMfmlbfof 4.2 53

68 EngineeringMEscherichiaMcoliMforMproductionMofMyâ��â��byâ��â��MpolyhydroxyalkanoateMfromMglucosecM
MetabolicoEngineeringaM2012aMfiaMmekbfh 9.7 50

67 yomputationalMRedesignMofMwcylbwyPMThioesteraseMwithM₂mprovedMSelectivityMtowardM
γediumbyhainbβengthMFattyMwcidscMACSoCatalysisaM2017aMmaMhnhmbhnio 13.1 49

66 wnMorganicMacidMbasedMcounterMselectionMsystemMforMcyanobacteriacMPLoSoONEaM2013aMnaMemlkoi 3.7 48

65
StructuralMandMfunctionalManalysisMofMwsbFpMoriginMofMtheMstealthMhaibdihydroxybenzoicMacidMsubunitM
forMpetrobactinMbiosynthesiscMProceedingsoofotheoNationaloAcademyoofoSciencesoofotheoUnitedoStatesoofo
AmericaaM2008aMfekaMfmfhhbn

11.5 47

64 wMmetabolicMpathwayMforMcatabolizingMlevulinicMacidMinMbacteriacMNatureoMicrobiologyaM2017aMgaMflgibflhi 26.6 44

63 FreshwaterMdiatomsMasMaMsourceMofMlipidsMforMbiofuelscMJournaloofoIndustrialoMicrobiologyoando
BiotechnologyaM2012aMhoaMifobgn 4.2 44

62 RevisitingMmetabolicMengineeringMstrategiesMforMmicrobialMsynthesisMofMoleochemicalscMMetabolico
EngineeringaM2020aMknaMhkbil 9.7 40

61 ReassessingMEscherichiaMcoliMasMaMcellMfactoryMforMbiofuelMproductioncMCurrentoOpinionoino
BiotechnologyaM2017aMikaMogbfeh 11.4 39

60 SyntheticMbiologyMstrategiesMforMsynthesizingMpolyhydroxyalkanoatesMfromMunrelatedMcarbonM
sourcescMChemicaloEngineeringoScienceaM2013aMfehaMknblm 4.4 39

59 wrtificialMrepressorsMforMcontrollingMgeneMexpressionMinMbacteriacMChemicaloCommunicationsaM2013aMioaMihgkbm5.8 35

58 RNwMSequencingM₂dentifiesMNewMRNaseM₂₂₂MyleavageMSitesMinMandMRevealsM₂ncreasedMRegulationMofM
mRNwcMMBioaM2017aMnaM 7.8 32
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57 ₁ighlyMwctiveMybwcylbwyPMThioesteraseMVariantM₂solatedMbyMaMSyntheticMSelectionMStrategycMACSo
SyntheticoBiologyaM2018aMmaMggekbggfk 5.7 32

56 βightboptimizedMgrowthMofMcyanobacterialMculturespMGrowthMphasesMandMproductivityMofMbiomassMandM
secretedMmoleculesMinMlightblimitedMbatchMgrowthcMMetabolicoEngineeringaM2018aMimaMghebgig 9.7 31

55 wnaerobicMproductionMofMmediumbchainMfattyMalcoholsMviaMaM˛†breductionMpathwaycMMetabolico
EngineeringaM2018aMinaMlhbmf 9.7 30

54 wpplicationMofMTwβEsaMyR₂SPRdyasMandMsRNwsMasMtransbactingMregulatorsMinMprokaryotescMCurrento
OpinionoinoBiotechnologyaM2014aMgoaMilbki 11.4 29

53 αineticMmodelingMofMfreeMfattyMacidMproductionMinMEscherichiaMcoliMbasedMonMcontinuousMcultivationMofM
aMplasmidMfreeMstraincMBiotechnologyoandoBioengineeringaM2012aMfeoaMfkfnbgm 4.9 29

52 SolventbenabledMnonenyzmaticMsugarMproductionMfromMbiomassMforMchemicalMandMbiologicalM
upgradingcMChemSusChemaM2015aMnaMfhfmbgg 8.3 28

51 OptimizationMofMzsRedMproductionMinMEscherichiaMcolipMeffectMofMribosomeMbindingMsiteMsequestrationM
onMtranslationMefficiencycMBiotechnologyoandoBioengineeringaM2005aMogaMkkhbn 4.9 27

50 wMroadmapMforMtheMsynthesisMofMseparationMnetworksMforMtheMrecoveryMofMbiobbasedMchemicalspM
γatchingMbiologicalMandMprocessMfeasibilitycMBiotechnologyoAdvancesaM2016aMhiaMfhlgbfhnh 17.8 26

49 EngineeringMphotosyntheticMproductionMofMβblysinecMMetabolicoEngineeringaM2017aMiiaMgmhbgnh 9.7 25

48 wMtranscriptionMactivatorblikeMeffectorMVTwβEWMinductionMsystemMmediatedMbyMproteolysiscMNatureo
ChemicaloBiologyaM2016aMfgaMgkible 11.7 24

47 xacterialMproductionMofMfreeMfattyMacidsMfromMfreshwaterMmacroalgalMcellulosecMAppliedoMicrobiologyo
andoBiotechnologyaM2011aMofaMihkbil 5.7 24

46 FreeMfattyMacidMproductionMinMEscherichiaMcoliMunderMphosphateblimitedMconditionscMAppliedo
MicrobiologyoandoBiotechnologyaM2013aMomaMkfiobko 5.7 23

45 wMtranslationbcouplingMzNwMcassetteMforMmonitoringMproteinMtranslationMinMEscherichiaMcolicM
MetabolicoEngineeringaM2012aMfiaMgonbhek 9.7 23

44
FunctionalMandMstructuralManalysisMofMtheMsiderophoreMsynthetaseMwsbxMthroughMreconstitutionMofM
theMpetrobactinMbiosyntheticMpathwayMfromMxacillusManthraciscMJournaloofoBiologicaloChemistryaM2012aM
gnmaMfleknbmg

5.4 22

43 FluxMxalanceMwnalysisM₂ndicatesMthatMγethaneM₂sMtheMβowestMyostMFeedstockMforMγicrobialMyellM
FactoriescMMetabolicoEngineeringoCommunicationsaM2017aMkaMglbhh 6.5 21

42 RegulatoryMToolsMforMyontrollingMGeneMExpressionMinMyyanobacteriacMAdvancesoinoExperimentalo
MedicineoandoBiologyaM2018aMfeneaMgnfbhfk 3.6 20

41 GeneticMandMgenomicManalysisMofMRNasesMinMmodelMcyanobacteriacMPhotosynthesisoResearchaM2015aM
fglaMfmfbnh 3.7 18

40 ₂nsightsMintoMtheMindustrialMgrowthMofMcyanobacteriaMfromMaMmodelMofMtheMcarbonbconcentratingM
mechanismcMAICHEoJournalaM2014aMleaMfglobfgmm 3.6 15
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39 ₂solationMofMimprovedMfreeMfattyMacidMoverproducingMstrainsMofMviaMNileMredMbasedMhighbthroughputM
screeningcMEnvironmentaloProgressoandoSustainableoEnergyaM2012aMhfaMfmbgh 2.5 15

38 wMdesaturaseMgeneMinvolvedMinMtheMformationMofMfafibnonadecadieneMinMSynechococcusMspcMstrainM
PyyMmeegcMAppliedoandoEnvironmentaloMicrobiologyaM2014aMneaMlemhbo 4.8 15

37 ₁ighbyOMRequirementMasMaMγechanismMforMtheMyontainmentMofMGeneticallyMγodifiedMyyanobacteriacM
ACSoSyntheticoBiologyaM2018aMmaMhnibhof 5.7 14

36 GrowthbcoupledMbioconversionMofMlevulinicMacidMtoMbutanonecMMetabolicoEngineeringaM2019aMkkaMogbfef 9.7 9

35 zirectedMEvolutionMRevealsMtheMFunctionalMSequenceMSpaceMofManMwdenylationMzomainMSpecificityM
yodecMACSoChemicaloBiologyaM2019aMfiaMgeiibgeki 4.9 9

34 ₂nhibitionMofMyyanobacterialMGrowthMonMaMγunicipalMWastewaterMSidestreamM₂sM₂mpactedMbyM
TemperaturecMMSphereaM2018aMhaM 5 9

33 βeveragingMsyntheticMbiologyMforMproducingMbioactiveMpolyketidesMandMnonbribosomalMpeptidesMinM
bacterialMheterologousMhostscMMedChemCommaM2019aMfeaMllnblnf 5 8

32 xiologicalMsynthesisMunboundeducMNatureoBiotechnologyaM2015aMhhaMffinbo 44.5 8

31 γetabolicMengineeringMofM˛†boxidationMtoMleverageMthioesterasesMforMproductionMofMgbheptanoneaM
gbnonanoneMandMgbundecanonecMMetabolicoEngineeringaM2020aMlfaMhhkbhih 9.7 7

30 GenomeMsequenceMandManalysisMofMproductionMstrainMβSkgfncMMetabolicoEngineeringoCommunicationsaM
2017aMkaMmnbnh 6.5 7

29 γachineMlearningbguidedMacylbwyPMreductaseMengineeringMforMimprovedMinMvivoMfattyMalcoholM
productioncMNatureoCommunicationsaM2021aMfgaMkngk 17.4 7

28 RewiringMyeastMmetabolismMtoMsynthesizeMproductsMbeyondMethanolcMCurrentoOpinionoinoChemicalo
BiologyaM2020aMkoaMfngbfog 9.7 7

27 zistinctMandMredundantMfunctionsMofMthreeMhomologsMofMRNaseM₂₂₂MinMtheMcyanobacteriumM
SynechococcusMspcMstrainMPyyMmeegcMNucleicoAcidsoResearchaM2018aMilaMfonibfoom 20.1 6

26 γicrobesMpairedMforMbiologicalMgasbtobliquidsMVxiobGTβWMprocesscMProceedingsoofotheoNationaloAcademyo
ofoSciencesoofotheoUnitedoStatesoofoAmericaaM2016aMffhaMhmfmbo 11.5 6

25 ProductionMofMfboctanolMinMEscherichiaMcoliMbyMaMhighMfluxMthioesteraseMroutecMMetabolicoEngineeringaM
2020aMlfaMhkgbhko 9.7 6

24 OptimizationMofMsyntheticMoperonsMusingMlibrariesMofMpostbtranscriptionalMregulatoryMelementscM
MethodsoinoMolecularoBiologyaM2011aMmlkaMoobfff 1.4 5

23 γodelbdrivenManalysisMofMmutantMfitnessMexperimentsMimprovesMgenomebscaleMmetabolicMmodelsMofM
ZymomonasMmobilisMZγicMPLoSoComputationaloBiologyaM2020aMflaMefeenfhm 5 4

22 StepwiseMgeneticMengineeringMofMPseudomonasMputidaMenablesMrobustMheterologousMproductionMofM
prodigiosinMandMglidobactinMwcMMetabolicoEngineeringaM2021aMlmaMffgbfgi 9.7 4
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21 EnhancingMphotosyntheticMproductionMofMglycogenbrichMbiomassMforMuseMasMaMfermentationM
feedstockcMFrontiersoinoEnergyoResearchaM2020aMnaM 3.8 3

20 GenomebWideMwnalysisMofMRNwMzecayMinMtheMyyanobacteriumMspcMStrainMPyyMmeegcMMSystemsaM2020aM
kaM 7.6 3

19 ₂PROZdbpMyomputationalMProteinMzesignMToolMwllowingMforM₂nsertionsMandMzeletionscMStructureaM2020aM
gnaMfhiibfhkmcei 5.2 3

18
OptimizationMofMaMTmbRNwMpolymeraseMsystemMinMSynechococcusMspcMPyyMmeegMmirrorsMtheMproteinM
overproductionMphenotypeMfromMEcMcoliMxβgfVzEhWcMAppliedoMicrobiologyoandoBiotechnologyaM2021aM
fekaMffimbffkn

5.7 3

17 FunctionalMgenomicsManalysisMofMfreeMfattyMacidMproductionMunderMcontinuousMphosphateMlimitingM
conditionscMJournaloofoIndustrialoMicrobiologyoandoBiotechnologyaM2017aMiiaMmkobmmg 4.2 2

16 EnZymylasspMSubstrateMspecificityMpredictionMtoolMofMplantMacylbwyPMthioesterasesMbasedMonM
ensembleMlearningcMCurrentoResearchoinoBiotechnologyaM2022aMiaMfbo 4.8 2

15 EnablingMcommercialMsuccessMofMindustrialMbiotechnologyccMScienceaM2021aMhmiaMfklhbfklk 33.3 2

14 ₂ntroductionMofMNwz₁bdependentMnitrateMassimilationMinMSynechococcusMspcMPyyMmeegMimprovesM
photosyntheticMproductionMofMgbmethylbfbbutanolMandMisobutanolcMMetabolicoEngineeringaM2021aMloaMnmbom9.7 2

13
wcceleratingMstrainMphenotypingMwithMdesorptionMelectrosprayMionizationbimagingMmassM
spectrometryMandMuntargetedManalysisMofMintactMmicrobialMcoloniescMProceedingsoofotheoNationalo
AcademyoofoSciencesoofotheoUnitedoStatesoofoAmericaaM2021aMffnaM

11.5 2

12 yyanobacterialMGrowthMonMγunicipalMWastewaterMRequiresMβowMTemperatures 2

11 ProductionMofMFattyMwcidsMandMzerivativesMbyMγetabolicMEngineeringMofMxacteriaM2016aMfbgi 2

10 RenewableMlinearMalphabolefinsMbyMbasebcatalyzedMdehydrationMofMbiologicallybderivedMfattyMalcoholscM
GreenoChemistryaM2021aMghaMihhnbihki 10 2

9 StructuralMandMxiosyntheticMwnalysisMofMtheMFabrubactinsaMUnusualMSiderophoresMfromMStrainMykncM
ACSoChemicaloBiologyaM2021aMflaMfgkbfhk 4.9 1

8 yonstructionMandMOperationMofManMwffordableMβaboratoryMPhotobioreactorMSystemMforMSimultaneousM
yultivationMofMupMtoMfgM₂ndependentMfMβMyyanobacterialMyultures 1

7 γetabolicMengineeringMstrategiesMtoMproduceMmediumbchainMoleochemicalsMviaMacylbwyPpyowM
transacylaseMactivityccMNatureoCommunicationsaM2022aMfhaMflfo 17.4 1

6
₂nfrastructuresMforMPhosphorusMRecoveryMfromMβivestockMWasteMUsingMyyanobacteriapM
TransportationaMTechnobEconomicaMandMPolicyM₂mplicationscMACSoSustainableoChemistryoando
EngineeringaM2021aMoaMffiflbffigl

8.3 0

5 xybpassingMtheMrefineryMforMproductionMofMhighbvalueMxTXMderivativescMBiotechnologyoJournalaM2013aM
naMfhmkbl 5.6

4 zirectedMEvolutionMofManMwdenylationMzomainMSpecificityMyodecMFASEBoJournalaM2018aMhgaMkhecl 0.9
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3 ProductionMofMFattyMwcidsMandMzerivativesMbyMγetabolicMEngineeringMofMxacteriaM2017aMfbgi

2 ProductionMofMFattyMwcidsMandMzerivativesMbyMγetabolicMEngineeringMofMxacteriaM2017aMihkbikn

1 yomparativeMfunctionalMgenomicsMidentifiesManMironblimitedMbottleneckMinMaMstrainMwithMaM
cytosolicblocalizedMisobutanolMpathwayccMSyntheticoandoSystemsoBiotechnologyaM2022aMmaMmhnbmio 4.2
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