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AWEIELL K. oxytoca HP1 AE N2k, Ry T ARV 25 3044 pTA-Str F
pLDH-Tro FJF WP 6 XASHe [ B, K JTORE pMHEG 487 1) 22 5546 4 B 1 R 7
R MR (Aminoglycoside—3’ —adenyltransferase, aadd) 45k F5
(& 17 JA3hT, aadd HilidAE, T4 Lk E RUE N B2 08 W40 M g (k2 7
it U 2R (5 S0 T 22 S ot S v ) SN adhE +868~+-869 X (adhE
ECURGRIIHE Ry + D)7 65 o FELEIERE ERUTORL pTA-Sir 5 A, oxytoca HP1
adhE Ml ARIG, R4 T RABER RN adhl RRARK . 8RBT VERK
pBR322 L5 MU IR i PEE 1L A (tetracycline resistance protein, tet)
INRRIEEFS) (& PL. P2 JHBh T, tet HifiBHE) E 4N 252 A B 40 i e (0,
LRI EBESE K] LOHa +518~+519 X ( LDHa HRgmtSHE S + )07 5 b 7F
MR ELUFRE pLDH-Tr /0% A oxytoca HP1 LDHa WIHENIGE, 345 T BHA
VUSRI LOHa 275 Hk

AR S S RN, ARV SAT T, adhE RASH LGB AR B 7 4
BT 16.07% LIS R N T 70, 47%; LDHa 587 RRLLETAE B M= A Rt
T 20. 35%,
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ABSTRACT

The low bacterial H,—production ability would be the choke point on
the development of bio—hydrogen technology. It is a potential method for
enhancing H;—production by using molecular biological technology. Ethanol
and lactic acid are the main byproduct of anaerobic H,—producing
fermentation in A/ebsiella oxytoca HP1. This can be effectively solved by
blocking the pathways leading to the byproducts that are of no benefit
to Hy,—production.

In this study, the homologous integration plasmid vector pTA-Str and
pLDH-Tr were constructed using A oxytoca HP1 as host cell. The adhE
genes, which encoded for acetaldehyde dehydrogenase and alcohol
dehydrogenase, were cloned into plasmid pMD18-T to generate plasmid pTA.
By inserting Aminoglycoside—3 —adenyltransferase (aadd) cassette into
the coding region of adhf +868~+869 into plasmid pTA, the homologous
integration plasmid vector pTA-Str was constructed. The amplified DNA fragment
5" —adhE-aadA-adhF-3’ {rom pTA-Str was transformed into A. oxytoca HP1
and the mutant strain adhE  was sceened.

Using the similar strategy, The LDHa genes, which encoded for lactic
acid dehydrogenase, were cloned into plasmid pUC19 to generate plasmid
pLDH. By inserting tetracycline resistance protein (tet) cassette into
the coding region of LDHa +518~-+519 into plasmid pLDH, the homologous
integration plasmid vector pLDH-Tr was constructed. Mutant strain LDHa was
screened after pLDH-Tr was transformed into A. oxytoca HPI1.

Compared with the H,—production of wild type A oxytoca HP1l, the
hydrogen yield of the mutant strain adhE  increased by 16.07% and ethanol
concentration decreased by 77.47%, and the hydrogen yield of the mutant
strain LDHa increased by 20. 35%.

In this study, we obtained A/ebsiella oxytoca HP1 adhfE and LDHa

mutant strains. They offered platform for future research on high
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bacterial hydrogen production.

Key words: Alebsiella oxytoca HPl; adhE; LDHa; anaerobic Hy,—producing

fermentation; insertional inactivation
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Fig. 1 Process of photo—hydrogen production by photosynthetic bacteria
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Fig.2 Process of hydrogen production by cyanobacteria
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Fig.3 Electron transfer pathway of biophotolysis hydrogen production in algae
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Tab.1 Substrates and hydrogen yield of common hydrogen-producing bacteria

ikl A2 Feib s
Enterobacter cloacae IIT-BT 08 #ﬂﬁﬁ ‘{E#ﬁ ; 2.2 ol /el WERGHE 26 MEDL sl
ki N iR 5.4 ol fmol. £F4E Rl
Enterobacter asrogens HO39 —_— _ . .

Enterobacter aalag;nes E. 82005 fis ﬁhﬁﬁ 1..58 ool jrocl. it

Clastridium 5p strain no 2 FPER TR 205 ﬂDLﬂDL ;Fﬁ
AHEE AEE 2.36 ool joel. #EEE

Clastridium paraputrificum NE21 JUT i MR 1.9 ool focl. QeMNAc
Clostridinm butyricum RIHHE b 2.3 ol ool Hi%GEE

ZAER MBI AR DL, S e B BRI T 2L AT W AR e s, SO 1
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KALE 2molHy/mol HiAGHE . =261 KA, Kumar MR IH-HE P oy 215
F|— ¥k BV W FT 1 Enterobacter clocae IIT-BT08,7F 36°C Al pH6.0 4514 1, 2351
B KA HR N 29.63mmol Hy/g drycell-h™, IR 5¢ [ 5 145 75 Bl 5 K o 7
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2HY +2e—22 5 H RN, AR T4
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SRR S K Jo P B, DB A A A A R o A IR AUk
Y, K ORI TR RR I B R TR S 5. 24 KIEAEY 1 p 1
fift kN PR 1118242 =454 EMP (Embden-Meyerhof-Parnas) i#&4%. HMP C(hexose
monophosphate) i&4%. ED (Entner-Doudoroff) #4241 PK (phosphoketolase) %
7 4 Fho NERRZ KBGO R NIRRT IRECFLIRS: . ELASNHT,
HPFB 17~ AR FEA A T IRk, TR E i fed, Hilg
NAD '8 NADP' #3201 (M2 W) 5, JEHI) NADH 8¢ NADPH A
Reid i WAL R LA . AR, ZERUEDPR A, HlilE NAD™ (80 NADP")
MERARRE, Frel, A EEAREE R AR#E1T T 2%, NADH (8 NADPH) 4
A AT o R IRAN A (R IX — PR AR AR T, 020008 B T 0458 AT I I X A 1R 1 7
AR AL S AL B CRIBAERD HLBIRTE R HH 140 B A 2R 22 Frf
FRAEVE AR S A 4 R T A A 2 AN R R R R 2, R AN [ R AR
BRI NADH (8, NADPH) [f1F54 .,
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Fig.4 The metalbohc pathway of H2-production fermentation route
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Fig.5 Mix acid fermentation route
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Fig.6 Butyric acid fermentation route
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