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Construction of Novel Recombinant Strain Harboring
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Producing 1 3-propanediol
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Abstract The dhaB gene encoding glycerol dehydratase and dhaG dhaF gene encoding glycerol dehydratase reactivating factor
from Citrobacter freundii were amplified by PCR. The temperature control expression vector pHsh harboring yghD  dhaB  dhaG
and dhaF gene was transformed into E. coli JM109 to yield the recombinant strain E. coli JM109 pHsh- dhaB- dha G- dhaF-
yghD . The results from SDS-PAGE analysis show that the recombinant product was consistent with the molecular weight
predicted from gene sequence. The fermentation result show that the yield of 1 3-propanediol was increased by 28 % compared

with E. coli JM109 pHsh-dhaB-yghD .
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1
1.1
Citrobacter freundii AS1.1732
Escherichia
coli  JM109 pHsh-yghD "  pHsh-dhaB-yghD "
pHsh
JM109 pHsh- dhaB- dha G- dha F-
yghD
1.2
LB g/L. 10 5
10 1.5%

100pg/mL
LB
2 g/l 50 5.0
KH,PO, 7.5 B, 0.05 NH, ,S0, 2 MgSO,
7H,0 0.2 FeSO, 7H,0 0.005 CaCl, 0.1 2mol/L
KOH pH 7.0
100pg/mL
LB
50mL 15mL
30°C 120r/min 24h
5%
500mL 50mlL. 120r/min
30C 42°C
5%
5L Co. Ltd KF-5L
3L 2501/ min 0.3
L/min pH 30°C
42°C
1.3
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Neo | CIAP TaKaRa T4
DNA Tag DNA
Gel Extraction Mini Kit PCR Purification
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Promega
1.4
1.4.1 PCR DNA DNA
DNA 13
NCBI dhaG dha¥ dhaB

PCR

P1 5'-TACCTCTAGATAAGGAGGCCATAACTATGTCAC
TTTCATCACCGGGCGTACATCTGTTTTATCACTCACGCT

GG-3’
P2 5'-TAGCGCGGCCGCTTATTITATCTCGCTGAAGGG
AAGAACTT-3’
P3  5'-AAGCGCGGCCGCCTAAGGAGGTTGTATGCCATT
AATTGCAGGGATTGATATC-3'
P4 5'-AAGCGCGGCCGCCTTAATTCGCTATCCCAGCCA
AAACCAGCCC-3'
P5 5'-GCCGCCATGGCTAAGGAGGCCATAACTATGAGA

NAGCATEAAMAGEATRCGAAGTGETTCCCOAGEGEEE3! o



13-

843
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E . coli ]M109 pHSh 5% Fig. 1 Construction of expression plasmid
12 % pHsh- ygh D- dha G- dhaF- dha B
R-250 : 1 2 3 4 5 6
1.6 E. coli JM109 pHsh-yghD-dhaG-
dhaF-dhaB
30C
14 G.Okh —=
1.7 2.3kh —=
1 3-PD 14 T
=—.5kh
600nm 0D
2 pHsh- ygh D- dha G- dha¥- dhaB
2 Fig. 2 The enzyme identification of the recombinant plasmid
pHsh- yghD- dha G- dhaF- dha B
2.1 pHsh-yghD-dha G- dhaF-dha B 1.ADNA/ Hind [l marker kb 2 pHsh-yghD- dha G- dha¥-dhaB/ Not |
and Xba | 3 pHsh-yghD-dhaG-dha¥-dhaB/Nco I and Xba 1 5
pHsh-yghD/Xba I 6 DL-2000 marker kb .
Hsh dhaB
2.2 dhaG  dhaF
dhaG dhaF 1 3-
PMD18-T-dha G PMD18-T-dhaF
yghD Hsh
pHsh- ygh D- dha G- dha F- TG 10050 dhaF
dhay 1 ? 1800b BLAST n
dhaG  dhaF dhaB P
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dhaF 99 % 28% 1 3-PD
36.5¢/L 72.6%  1.30g/L/h 4
E. coli IM109 pHsh-dhaB-dha G- dhaF-yqhD
2.3 SDS-PAGE
E. coli ]M109 pHsh E. coli E. coli JM109 pHsh-dhaB-yghD
JM109 pHsh-dhaB-dha G- dhaF-yghD SDS-
PAGE 3 3 1
67 61 43 21 17 16kD Table 1 The recombinant strain colonies in plate
61 21 16kD G . pHsh- dhaB- dha G- pHsh- dhaB-ygh D
o senerations dhaF- ¥a AD Amp _ Amp B
DHAB 67 17kD
20 100 100
DHAG 40 96 98
DHAF ! 60 93 94
43kD 1 3- YQHD 80 %0 92

E.coli IM109(pHsh-s¢hD-dhaG-dhaF-dhaB)
—— 1,3-PD —&— OD,, —8— Residual glycerol
E.coli IM109(pHsh-s¢/B-dhaD)

<0 —H— 1,3-PD —— 0Dy, —< Residual glycerol

40 f

3071

20

1,3-PD,Residual glycerol/(g/L)

2 () ll() l.4 1 8 2I2 ZI()

th
4 E . coli JM109 pHsh-pghD- dha G- dhaF-dhaB
E. coli ]IM109 pHsh- dhaB-yghD

Fig. 4 Time profile of batch fermentation in 5L fermentor

3 SDS-PAGE using E. coli JM109 pHsh- yghD- dha G- dhaF- dha B
Fig. 3 SDS-PAGE analysis of proteins in whole cells or E.coli JM109 pHsh-dhaB-yqhD
1 protein markers kD 2 E. coli JM109 pHsh control 3 E. coli
IJM109 pHsh- dhaB-dha G- dhaF-yqhD after 42°C induction for 4h. 3
2.4
E. coli ]M109 pHsh-yghD- dhaG-dhaF-dhaB 1 3-PD
E. coli ]M109 pHsh-dhaB-yghD 13-
5
1 3-
100 E. coli JM109 pHsh-dhaB-dhaG- By,
dha¥-yqghD 87% E. coli ]M109
pHsh- dhaB-yghD 90 % PCR
dhaG  dhaF
2.5 pHsh-dhaB-yghD
50g/L 5L 13-
4 4 E. coli JM109 pHsh-yghD-dhaG-dhak-
E. coli ]M109 pHsh-dhaB-yghD dhaB
E. coli M109 pHsh-dhaB-dhaG-dhaF-yghD DHAF-DHAG

24h 1 3-PD WA s ok ST S BB htto:// journals PR,
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DDRB
150kD DHAF-DHAG
13-
DHAF-DHAG
- ’®  DDRA-DDRB
. 6
Saccharomyces
cerevisiae 3- Darl 1 3-
Gpp2
dhaB
orfX orfZ
yghD
B,
1 3- 129¢/LL
349 ° E. coli JM109 pHsh-
yqghD-dha G- dha ¥-dha B 1 3-
36.5¢/L 72.6%
B, By,
3- IPTG
13-
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