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Construction of Novel Recombinant Escherichia coli
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PCR Escherichia coli 1.16 kb 1 3- yghD
pEtac pEtac- yghD JM109 SDS-PAGE
43 kD yghD 37 C 1.0
mmol /L IPTG 4h1 3- 120 u/mg 0.5 u/mg
dhaB 13- yghD IM109

IM109 pUCtac-dhaB  pEtac-yghD 1.0 mmol/L IPTG 50 g/L 38.0 /L1 3-

13-

13- 13-
Q78 A 1000-3061 2005 04-0743-05

Abstract The 1 3-propanediol oxidoreductase isoenzyme encoding gene yghD from E. coli was amplified by PCR. yghD
was inserted in pEtac to yield the recombinant expression vector pEtac-yghD. Over-expression of yghD in E. coli JM109 was
achieved with pEtac-yghD. SDS-PAGE analysis showed an over-expressed recombinant product at about 43 kD consistent with
the molecular weight predicted from gene sequence. Compared with E. coli JM109  pEtac the 1 3-propanediol
oxidoreductase isoenzyme activity of the recombinant E. coli pEtac-yghD reached 120 u/mg protein under the induction of
1.0 mmol/L IPTG at 37 °C for 4 hours at similar conditions enzyme activity of E. coli JM109 pEtac was only 0.5 u/mg
protein. The recombinant E. coli JM109 pUCtac-dhaB pEtac-yghD was constructed. After induction with 1.0 mmol/L
IPTG the recombinant strain could transform 50 g/L glycerol to 38 g/L. 1 3-propanediol under aerobic conditions. This work

demonstrated firstly that the 1 3-propanediol oxidoreductase isoenzyme could show high activity under aerobic conditions.

Key words 1 3-propanediol oxidoreductase isoenzyme recombinant Escherichia coli 1 3-propanediol
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1 3-
PTT !
1 3-
2
1 3-
PPT
1 3-
1 3-
3- 3-
1 3- 1 3-
13-
1 3-
dhaT  dhaB
1 3-
1 3-
1 3- 6.3 g/L.*
1 3-
13- 3-
1 3- 1 3-
5
1 3- 3-
1
yghD
yqhD
13-
yghD pEtac
JM109
JM109 pUCtac-dhaB pEtac- yghD

1 3-

1
1.1
FEscherichia coli  JM109
pUCtac-dhaB ®  pEtac’
JM109 pEtac-yghD
JM109 pUCtac-dhaB pEtac-yghD
1.2
1.2.1 1 LB g/l 10
5 10 1.5%
50pg/mL 100pg/mlL. 2
LB 3 ' g/l 50
K,HPO,3.4 KH,PO,1.3 NH, ,S0,2 MgSO,- 7H,0
0.2 FeSO; 7H,0 0.005 CaCL0.1 B,,0.015
2mol/L KOH pH 7.0 121C 15 min
50pg/mL
100pg/mL
1.2.2 (1) 50 mL
15 mL 37 C 200 r/min
24h (2) 250 mL 25 mL
10 % 37 C 200 r/min
1 mmol/L. IPTG
IPTG
1.3
EcoR1 Bgll
CIAP TaKaRa T4 DNA Taqg DNA

Gel Extraction
Mini Kit PCR Purification Mini Kit

Promega
1.4
DNA DNA
DNA 9 NCBI
ATCC yghD
PCR
5'-ACCGGAATTCATGAACAACTTTAATCTGC- 3’
5’-ACCGGAATTCTTAGCGGGCGGCTTC- 3’
EcoR |
DNA PCR 95 C
10min TaKaRa Taq DNA 35
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EcoR | 1.16 kb
pEtac
1.5 13-
1.5.1 1 3-
JM109 pEtac
JM109 pEtac-yghD LB
50pg/ml. 37°C 24h  500pL
50mL 50pg/mlL LB
37°C Immol/L, TPTG
4h 3mL 0.035mol/L
pHS8.0
1.5.2 10
1 3-
25 C  NADP® NADPH
2 mL 0.6 mmol/L. NADP 30 mmol/L
NH, ,S0, 100 mmol/L. 1 3- K, CO,-KHCO,
pH 9.0 340 nm
3 min 1
lu 1 pmol 1 pamol
1.6 SDS-PAGE
5 % 12 %
R-250 "
JM109 pEtac
1.7 JM109 pUCtac-dhaB pEtac-
yghD
1.7.1 dhaB 1 3-
yghD
JM109 pUCtac-dhaB  pEtac-yghD 1
pL JM109

JM109 pUCtac-dhaB pEtac-yghD

1.7.2 JM109 pUCtac-dhaB pEtac-
yghD
A n=20 2°=1.05x10°
10°°
20
. 2 mL
LB 37 <C 24 h 20

100 20 1

LB 100

1.8
1.8.1 50 g/LL 37 C 250 mL
1 mmol/L

IPTG IPTG
1.8.2 13- ?

1 3-

1490 2 m
3 mm GDX-401 110

250 °C 260 °C 260
C 5pL
13- 2.6 min

1 3-
2.1 1 3- yghD
pEtac-yqghD
DNA
PCR
DNA 1.16 kb pEtac
JM109 50 pg/mL
LB
1 pEtac-yghD 2

1 1 3- yghD
PCR
Fig.1 PCR amplification of yghD and enzymatic digests
of recombinant plasmids
1 A DNA/Hind|ll markers bp 2 pEtac/EcoR1 3 pEtac-yghD/
EcoR1 4 yghD/PCR 5 DL-2000 DNA markers bp .

2.2 13- yghD
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BLAST

pEtac-yghD
6779 bp

2 pEtac- ygh D
Fig.2  Construction of recombinant expression plasmid pEtac-yghD

2.3 SDS-PAGE
3 JM109 pEtac-yghD
50 pg/mL. LB
37 C 1 mmol/L. IPTG
4 h 1 SDS-
PAGE 100 C 5 min
10 pL. SDS-PAGE 3
43 kD
BandScan
35.8 %

3 SDS-PAGE
Fig.3 SDS-PAGE analysis of proteins in whole cells
1 protein markers kD 2 E.coli ]MIO9 pEtac control 3 ~5
E. coli IMI09 pEtac-yghD  after PTG induction for 4 h.

2.4 13-
JM109 pEtac-yghD

LB IPTG
10
JM109 pEtac
JM109 pEtac-yghD

120u/mg 0.5u/mg
240
2.5
JM109 pUCtac-dhaB  pEtac-

yghD

5 JM109

pUCtac-dhaB pEtac- yghD
100 JM109 pUCtac-dhaB pEtac-
yghD 91% 87%
1 JM109 pUCtac-dhaB pEtac-yghD

Table 1 The stability of E. coli JM109 pUCtac-dhaB
pEtac-yghD plasmid

pUCtac-dhaB pEtac- yghD
Generations
Amp + Kan - Amp - Kan +

20 100 100

40 100 98

60 98 95

80 95 92

100 91 87
2.6

50 ¢/L.

JM109 pEtac JM109 pEtac-
yqghD JM109 pUCtac-dhaB
1mmol/L IPTG 1 3-

JM109 pUCtac-dhaB pEtac-yghD Immol/L

IPTG 1 3- 10.0 g/L
38.0 ¢g/L 100
3

1 3-

1 3-

3.
3.
3-
30 mmol/L NAD"
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dhaB
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pUCtac-dha B
JM109

1 3-
yghD

1 3-
1 3-
1 3-

1 3-

1 3-

yghD

1 3-
NADH

JM109

JM109
1 3-

dhaB yghD

pEtac tac

BamH
pET28a  lac |

pET28a

tac
pET28a  T7
T7 RNA

1 3-
yghD
pEtac

7 16

pEtac-yghD

GPD1

EcoR 1

pEtac
lac

pEtac

DE3
tac

tac

JM109 pUCtac-dhaB
1 3-
6.3 g/L

GPP2

3.

1 3- 1
PPT
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