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E. coli adhB pde ADH
pde adhB E. coli
Q78 A 0001-6209 2004 05-0600-05
adhB E. coli
/
FEs-
cherichia coli 1
CO, H, 1.1
pUC18
pKK223-3 NOVOGENE
Zymomonas mobilis pEtac v
CO, pKK-pde pKK-PA pEtac-adh pEtac-PA
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pde Rogers
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P
pet operon *
>0 Beyotime Biotechnology
70 pet Pro-
P, mega
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Amp Kan
100pg/mL 50pg/mL
LB 37°C Z . mobilis
100g 2¢ NH, ,S0, 2g
KH, PO, 1g MgSO; 7H,0 5¢g 30°C
1.4 DNA
Z . mobilis DNA DNA
PCR
DNA DNA SDS-
PAGE 12 DNA
Beyotime
1.5 pdc adhB Ptac-pdc PCR
NCBI Z. mobilis  pdc adhB
GenBank M15368
M15394 pKK-pdc
pdc 5" GGGAATTCATGAGT-
TATACTGTCGGTAC 3’ 5" GGCTTCTG-
CAGTTATCGGTCAAGAGCCAGCC 3"  adhB

5’ GGGAATTCATGGCTTCTTCAACTTTT 3
5" ACGCGTCGACAATATTTTTTGTTTTTGC 3" P, -
pde 5’ GCGTAGAGGATCCGGGCTTA 3’
5’ CGCGGATCCGACCGCTTCTGC 3" PCR

Tag DNA Biometra PCR
1.6
pKK-pde pKK-adh pKK-PA
pEtac-PA E. coli JM109 LB
pH
6.5 French Pressure Cell Press
213 PDC
TPP MgCl,
ADH Sigma 1
1pmol
NADH NADH 340nm
Ao
Bradford " Sigma
B AAy, x VI 6.22 x b x
W =U/mg AAy, 340nm
\Y ml. 6.22 NADH
ml/cnr mmol b em W

mg
1.7 SDS-PAGE
5% 12%

R-250 2
1.8
37°C 250mL
20mL
200°C

140°C  2m 3mm
401 N, 0.2Mpa H,
0.1Mpa 0.2Mpa

2

2.1 pdc adhB P,.-pdc PCR
Z . mobilis DNA
Taqg DNA PCR

200°C

pdc adhB
1.95kb 1.3 kb
pKK-pde PCR
2.3 kb
2.2

Pmc'pdc

pKK-PA  pEtac-PA
pdc
pUC18 PCR pde
EcoR1 Pst 1 T4 DNA
pUC18
E. coli IM109
LB
pUC-pde  EcoR1 Pst |
pde
pKK223-3 pKK-pde
PCR tac pdc
BamH | BamH |
pKK-adh E. coli
JM109 LB
pKK-PA
Z . mobilis DNA PCR
EcoR1 Sal |
pEtac

Ptu('-pdc

pKK-pdc
Plu(‘-pdc

adhB

pEtac- adh

BamH |
pEtac-adh

BamH |
E. coli JM109
LB
pEtac-PA
pKK-PA  pEtac-PA
pKK-PA pFEiac-PA 2.3 kb

A BamH 1 )
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P..-pdc pKK-PA  Sal | pEtac-PA E. coli IM109 pKK-adh 40kD
Pst 1 8.1kb E. coli IM109 pKK-pdec
9.2kb 60kD E. coli IM109 pKK-
pdc  adhB pKK223-3 PA  E. coli JM109 pEtac-PA 60kD  40kD
pEtac EcoR1 Pst 1 pKK-PA
pde  adhB pdc 2.4 PDC ADH
adhB EcoR 1 PDC  ADH
5.5kb 2.6kb Pst 1 6.55 kb E . coli JIM109 pKK-pdc PDC 10.5 U/mg
1.55 kb pdc  adhB E. coli JIM109 pKK-adh ADH 3.79 U/mg
EcoR | 7.6 kb 0.5 kb E . coli JM109 pEtac-adh ADH 3.17U0/mg
Pst 1 3.7 kb 4.4 kb E. coli ]M109 pEtac-PA  PDC 6.95 U/mg
EcoR [ pEtac-PA pdc  adhB ADH 3.29 Umg E. coli JM109 pKK-PA
6.9 kb 2.3 kb PDC 12.5 U/mg ADH 4.17 U/mg
8.7 kb 0.5 kb E. coli IM109  ADH 0.3 U/mg PDC
pKK-PA pEtac-PA  pdc  adhB 1 pde adhB
pKK223-3  pEtac
2.3 SDS-PAGE
B A0mL 1 PDC ADH

E. coli JM109 pEtac-PA  E. coli JM109
pKK-pde E. coli JM109 pKK-adh E. coli JM109
pKK-PA  37C

10mL pH 6.5 3 French
Pressure Cell Press
20pL SpL 5 x 3~
Smin 15l E. coli IM109
SDS-PAGE 1 pdc  adhB

60kD 40kD
PDC 60kD ADH

40kD E. coli ]M109 40kD

1 SDS-PAGE
Fig.1 ~ SDS-PAGE analysis of recombinants’ protein expressed in E.
coli IM109
1. Molecular weight marker 2. E. coli JM109 pEtac-PA 3. E. coli
IMI09 pKK-pde  4.E. coli IM109 pKK-adh 5.E. coli JM109
6.E. coli JM109 pKK-PA .

Table 1 Specific activities of PDC and ADH in recombinants
Specific activities/ U/mg
Enzymes  JM109 JM109 JM109 JM109 JM109

pKK-pde  pKK-adh pFtac-adh pKK-PA  pEtac-pA TM1%
PDC  10.5 0 0 12.5 6.95 0
ADH 0.3 3.79 3.17 4.17 329 03
2.5
LB
E.

coli JM109 pEtac-PA  E. coli ]IM109 pKK-PA E.
coli IM109 pKK-pde E. coli JM109 pKK-adh

E. coli ]M109 LB
37°C 200r/min
1% VIV 37°C
200r/min 37C

2.0 1 ——JIM109(pEtac-PA)
—x=IM109(pKK-pdc)
—&—JM109(pKK-PA)
15 F—x-IM109(pKK-adh
—O-£.coli IM109

c(Ethanol)/%
=

05

0.0

2 E. coli J]M109
Fig.2  Ethanol formation of E. coli JM109 and its recombinants from glucose
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Novel Recombinant Escherichia coli Producing Ethanol from Glucose and Xylose

SUN Jin-Feng XU Min ZHANG Feng WANG Zheng-Xiang"

Research Unit of Molecular Biology —School of Biotechnology —Southern Yangtze University and Key Laboratory
of Industrial Biotechnology MOE  Wuxi 214036  China

Abstract Genes pdc and adhB encoding essential ethanologenic enzymes in Zymomonas mobilis were amplified by using
PCR technique. Recombinant plasmids pKK-PA pEtac-PA were constructed in which genes pdc and adhB were placed
under the control of tac promoter respectively. Preliminary ethanol fermentation using the E. coli JM109 and its recom-
binants was carried out. The results indicated that introduction of adhB alone could not widen ethanologenic pathway in
E. coli JM109. Introduction of pdec converted carbon flux to ethanologenic direction which was presumed to result from
combined activities of pyruvate decarbonase from Z. mobilis and the native E. coli alcohol dehydrogenase. Introducing
both pde and adhB ethanologenic pathway was successfully constructed in E. coli.
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