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% Formatedehydrogenase (FDH)isoneofthemosteffectiveenzymesforNADH
regenerationandisextensivelyutilizedinthefood,pharmaceuticalandchemicalindustries.
However,wild-typeFDHoftensuffersfromlowenzymeactivityandpoorcatalyticefficiency,
resultinginlowerproductconversionandhinderingindustrialproduction.InordertoobtainFDH
withimprovedcatalyticperformance,FDHfrom @'$%&%' "(&%&$&& wasusedasatemplateand
HOTSPOTWIZARDv3.1wasemployedforthree-dimensionalstructuresimulationandprediction.
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And2mutants,P68GandQ197K,wereconstructed.Incomparisontothewildtype,theyexhibited
11% and33% higherenzymeactivity,respectively.Theimprovedactivitywasattributedtothe
replacementofthephenylringonthesidechainofresidueP68Gbyhydrogen,reducingsteric
hindranceforformatesubstrateentry,whilethemutationofthesidechainamidegroupinQ197Kto
aminobutylenhancedtheflexibilityoftheenzyme.However,these2mutationsnegativelyaffected
thethermalstabilityofFDH.Hence,acysteinemutationwasintroducedatpositionI239toforma
disulfidebondwithC262,therebyenhancingthethermalstability.Ultimately,themutantstrain
!"FDHQ197K/I239Cwasobtained,whichexhibitedremarkableimprovementinthermalstability,
displayinga31% increaseinenzymeactivitycomparedtothewild-typeanda45% increase
comparedtoI239C.ThisstudydemonstratesthattheactivityandthermalstabilityofFDHcouldbe
enhancedthroughsemi-rationalproteinstructureprediction,providingareliabletheoretical
foundationfortheefficientconstructionofFDHwithstableperformanceandstrongreducingpower.
!"#$%&'() formatedehydrogenase,semirationaldesign,!#$%&%' "()%&$*,sitedirectedmutation,
coenzymecycle
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