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Abstract:KlebsiellaoxytocaHP1isapotentialH2-producingbacteriumwescreenedfromahotspring.Inthepresentstudy, metabolic

engineeringstrategywascarriedouttoconstructethanolpathwaymutantsbyhomologousrecombination, inordertoimprovehydrogen

productionyield.Metabolicfluxesofthewildandthemutantswereanalysedandcompared.
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　　KlebsiellaoxytocaHP1
[ 1]
isapotentialH2-produ-

cingbacteriumwescreenedfromahotspring.Howev-
er, theyieldofH2fromglucoseofthisbacteriumisless
than2mol/molglucose, whichisonlyhalfofthemaxi-
mumyieldofdarkhydrogenfermentation.Forindustri-
al-scaleH2 productionbyK.oxytoca, enhancementof

itsH2 productionabilityisneeded
[ 2-3]

.
Inthepresentstudy, metabolicengineeringstrate-

gywascarriedouttoconstructethanolpathwaymutants
byhomologousrecombination.

1　Experiments

TheConstructionStrategyofthehomologousre-
combinationplasmidpTA-StrisshowinFig.1.Anin-
ternalfragmentofK.oxytocaHP1 adhEgenewasam-
plifiedbyPCRfromgenomicDNAwithdegenerateoli-
gonucleotideprimersdesignedfromconservedregionsof
adhEgenesequences.ByinsertinganaadAcassette
intothecodingregionofoperongeneadhE+694 ～ +
695districtinpTA, thehomogeneticintegrationplas-
midvectorpTA-StrwhichwasusedtotransformK.
oxytocaHP1wild-typestrainwasconstructedandamu-
tantwithresistancetoStreptomycinwasobtained.

Fig.1　Strategyofvectorconstruction

foradhEgeneknockout

MetaboliteswereanalyzedbyHPLCandgaschro-
matograph

[ 4]
.
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2　Results

PCRanalysisofthegenomicDNAfromconstruc-
tedmutantsindicatedthattheappropriatedeletionand
insertionindeedoccurred.Batchcultureswerecarried
outtoexammetabolicengineeringoperation.H2-produ-
cingmetabolicnetworkofK.oxytocaHP1 isshowedin
Fig.2.

Fig.2　MetabolicnetworkofK.oxytocaHP1

Thedeletionmutantdisplayedsimilargrowthcom-
paredtothewild-type.Biomassandmetabolitesformed
werelistinTable1.Comparisontothewild-type, eth-
anol, acetate, lactateandH2 ofthemutantwerede-
creaseby69.9%andincreasedby56.5%, 105.9%,
9.4%, respectively.Itseemedthatthereductantsaved
inethanolpathwaywasnotcapturedbyhydrogenaseof

K.oxytocaHP1 forhydrogenproduction, butredirec-
tedtolactate-producingpathway.Ethanolpathwaynode
maybearigidnodeforH2 productionofK.oxytoca
HP1onglucosefermentation.

Tab.1　Metabolicfluxesofthewildandthe

mutantofglucosefermentation

Metabolites Acetate Ethanol Lactate H2 Biomass

Wild 64.68 107.48 25.64 13.2 178.4

mutant 101.2 32.4 52.8 11.2 195.2

% 56.5 -69.9 105.9 -15.2 9.4

Theresultsreportedhererepresentasteptoward
usingmetabolicengineeringtodevelopingstrainsofH2 -
producingbacteriawithhighyield.
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KlebsiellaoxytocaHP1乙醇脱氢酶基因敲除对产氢的影响
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摘　要:KlebsiellaoxytocaHP1是从温泉筛选得到的很有潜力的产氢菌株。为了进一步提高产氢能力, 应用同源重组技术

构建了乙醇途径缺少菌株, 并分析和比较了野生菌和工程菌的代谢流量分布。
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