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1.4
12

Omps Omps 3.2 mg /mL
Omps 400 g /mL

Omps

100 g/ 14 d Omps

10 d Omps
3 3 7 d

20 
1.5 pGEX-4T-1-OmpU

pMD18T-OmpU
BamHI EcoRI DNA

OmpU
pGEX-4T-1 2 1 E.coli BL21

Ampr 

pGEX-4T-1-OmpU 5 mL 
LB

PCR
1.6 pGEX-4T-1-OmpU

PCR
100 µg /mL Amp LB 37 

OD600 0.6 IPTG 1 mmol/L
37 3~4 h 

SDS-PAGE
pH 8.0

63 mmol/L Tris-HCl 1 mmol/L EDTA 200 g/L
10 min 12 000 r/min 10 min

150 µL
pH 8.0 50 mmol/L Tris-HCL 2 mmol/L EDTA

100 µg /mL 30 15 min
2 150 W 10 s 10 s 13 000 

r/min 2 min

1.7 Western-blot
pGEX-4T-1-OmpU

SDS-PAGE 10% 5%

PVDF 10% PBS
1 200 Omps

1 2 000
HRP-IgG 3 3 -

1.8
pH 7.4

0.01 mol/L PBS 3 30 mL 
A pH 8.0 50 mmol/L Tris-HCL 1 mmol/L EDTA
2 mmol/L DTT 0.1 mmol/L PMSF 20 

3 4 12 000 r/
min 5 min

50 mmol/L Tris-HCL 100 mmol/L NaCl 0.5% 
TritonX-100 pH 8.0 2 30 mL STE

10 mmol/L Tris-HCL 150 mmol/L NaCl
1 mmol/L EDTA 2 mmol/L DTT pH 8.0

15 g/L
150 W 3 min 12 000 r/min 5 min

0. 01 mol/L pH 7.0 PBS 
48 h PEG-6000 Folin-

0.1 mg/ mL
1.9

60 4 15
1 GST-OmpU

2 Omps
3 GST

4
GST-OmpU Omps

GST 400 g/mL
1.4

7 d
50 X LD50  5 108 CFU/mL

14 d
= 1

/ 100% 2

2

2.1
pGEX-4T-1

pMD18T-OmpU
pGEX-4T-1-OmpU PCR

1 038 bp 1 DNA
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1 5
2 DNA 4.9 kb 1.0 kb

1 4 pGEX-4T-1 1 2
OmpU 1 5

 

1 PCR

1 DNA marker DNA/Hind III EcoRI 2 pGEX-4T-1 3 pGEX- 

4T-1-OmpU 4 BamH EcoR

5 PCR 6 DNA marker DL2000.

Fig.1  PCR analysis  and restr ic tion enzyme digestion 

identification of recombinant plasmid

1 DNA marker DNA/Hind III+EcoR I 2 pGEX-4T-1 3 pGEX-4T-

1-OmpU 4 pGEX-4T-1-OmpU digested by BamH I /EcoR I 5 PCR 

product 6 DNA DL2000 marker.

2.2 OmpU 
IPTG

SDS-PAGE 62.9 kD
2 5 OmpU

36.9 kD GST 26.0 kD
GST-OmpU

62.9 kD
2 2 4

26.0 kD GST 2
3 OmpU

2.3
pGEX-4T-1-OmpU

SDS-PAGE 3

GST-OmpU

2 SDS-PAGE

1 2 pGEX-4T-1 3 IPTG

pGEX-4T-1 4 pGEX-4T-1- OmpU 5

IPTG pGEX-4T-1- OmpU.

Fig.2 SDS-PAGE analysis of expression products

1 Protein molecular weight marker 2 pGEX-4T-1without induction

3 pGEX-4T-1 with IPTG induction 4 pGEX-4T-1- OmpU without 

induction 5 pGEX-4T-1- OmpU with IPTG induction.

3

1 2 3 4 5 6

7 .

Fig.3 Expression of fusion protein in prokaryotic cells

1 Soluble supernatent of recombinant BL21 2 inclusion body of 

recombinant BL21 3 4 cell periplasm protein of recombinant BL21

5 recombinant BL21 with IPTG induction 6 recombinant BL21 

without induction 7 protein molecular weight marker

2.4 Western blot 
pGEX-4T-1-OmpU

SDS-PAGE
PVDF Western blot

62.9 kD 1

OmpU Omps
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3

OmpU
OmpU

OmpU

GST-
OmpU

3

1 4~1 8

1 GST

4 SDS-PAGE A B

1 2 5 pGEX-4T-1- OmpU 3 4

.

Fig.4 SDS-PAGE A  and Westernblotting B  

1 Protein molecular weight marker 2 5 pGEX-4T-1-OmpU with 

IPTG induction 3 4 pGEX-4T-1 with IPTG induction.

2.5 GST-OmpU
Omps

GST-OmpU GST
Omps

1 32 GST-OmpU 1
4~1 8 GST 1 4

Omps
9 6

60% GST
1

OmpU

1
Tab.1 The result of immunoprotective trial on experimental mice 

Group Antibody titer
CFU ind 1

Challenge dosage
Challenged number Survival number

%
Protective rate

GST-OmpU
Immunized with GST-OmpU

1 4 1 8 5 108 15 9 60

Omps
Immunized with Omps

1 32 5 108 15 15 100

GST
Immunized with GST

1 4 5 108 15 0 0

Control
5 108 15 0 0
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2

pGEX-4T-1
GST OmpU

OmpU 

GST-OmpU

GST
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Prokaryotic expression of outer membrane protein U gene of Vibrio mimicus and 
its immunoprotection

LI Xiao-fei LI Jin-nian JI Jing-jing YU Wei-yi 
 College of Animal Science and Technology Anhui Agricultural University Hefei 230036 China 

Abstract Eriocheir sinensis Vibrio mimicus is one of the most common 
epidemic diseases in Anhui province. Exploiting outer membrane protein vaccine against V.mimicus is one of the 
most effective means to prevent the disease. At present the domestic and foreign scholars have expounded that 
the outer membrane protein U OmpU  of Vibrio cholerae is a protective antigen. Our recent studies indicate 
that four isolate strains of V.mimicus in Anhui all carry OmpU gene and homology of the OmpU gene is high 
between V.mimicus and V. cholerae.To construct the prokaryotic expression plasmid for OmpU of V. mimicus 
in this study the OmpU gene was inserted between BamHI and EcoRI sites of pGEX-4T-1 after cleavage by 
corresponding enzymes. The recombinant expression plasmid was named as pGEX-4T-OmpU. The fusion protein 
GST-OmpU with molecular weight of 62.9 kD by SDS-PAGE was expressed in E. coli BL21 at 37  after 1.0 mmol/L 

to the recombinant OmpU which suggested the recombinant OmpU retained antigenicity of natural Omps of 
V.mimicus. In order to determine the immunoprotection of fusion protein experimental mice were immunized by 

one positive immunized with outer membranz protein of V.mimicus  and 
twe negative controls immunized with glutathione s-transferase GST  and non-immunized  were set. After 
three times of vaccination mice were all challenged by V. mimicus isolate strain HX4 with 50% lethal dosage 
which was about 5×108 CFU/mL to mice. The mice immunized with Omps all survived.The mice immunized with 
GST-OmpU beared protective rates of 60%. The mice immunized with GST or non-immunized mice all died. All 
these results indicated that OmpU of V.mimicus may be one of the important protective antigens to V.mimicus for 
animals and it may play an important role in developing genetic engineering subunit vaccine of outer membrane 

Journal of Fishery Sciences of China 2008 15 2 307 312
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