
Aeromonas hydrophila Ah

1 2

3

4

Outer membrane protein OMP

4 5

5 6

OmpA
OmpA

34~36 kD

7

Ah J-1
S HEC

8-11

J-1 OmpA
OmpA 8

OmpA

1

1.1
8 1

1989 2006
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A. salmonicida
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  210095
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1 OmpA pET32a +

948 bp NCBI

93.1%~95% 4 pET32a-OmpA BL21 DE3

57.4 kD OmpA 50% J-1

Western blot 57.4 kD Ni-NTA
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1.2 PCR

GenBank AF146597 primer5.0
1

P1 5 -AGTCTCGAGTGACGACATCTACTTCG
GT-3 XhoI P2 5 -
CCCGAATTCCTTCTGAACTTCTTGTACG-3

EcoRI
J-1

PCR 50 L Mg2+ 
5 Prime STARTM Buffer lot CN601BA 5 L
10 mmol/L dNTPs 2 L P1 10 pmol/L
P2 10 pmol/L 2 L Prime STARTMHS DNA 
Polymerase 0.25 L 2 L 50 L

94  5 min 94  50 s 56  1 min 72  
1 min 30 72 10 min 1%

90 V 30 min
PCR

U-gene
1.3

PCR pET32a +
XhoI Lot CK501C EcoRI Lot CK1552A

T4 Lot CK3101A
E.coli TOP10

1.4
pET32a +

pET32a-OmpA E.coli BL21 DE3
2 mL Amp LB

37 1 100
100 L/mL Amp LB 37 

OD600 nm 0.6~0.8 - -D-
IPTG 1 mmol/L

3~4 h
5 min 1 min SDS-PAGE

12% 5% 100
3 h Western-blot

1 500
J-1

1 2 000

DAB
1.5

Novagen Ni-NTA His.Bind Resin 

Sigma
2.5 kg

0.4 g/kg
15 d 1

2 10 d
J-1 OMPs

OmpA

ELISA

HRP-  IgG OPD-
H2O2

 SDS-PAGE PVDF
HRP- IgG

Western blot 

1 8
Tab.1 The sources of 8 stains of Aeromonas hydrophila used in this study

 Strain  Host Isolation location  Isolation year

J-1 Carassium auratus Jiangsu 1989 
BSK-10 Carassium auratus Zhejiang 1990 
TPS30 Parabramis pekinensis Zhejiang 1991 
SPS104 P. pekinensis Zhejiang 1993 
AH9617 Hypophthalmichthys molitrix Hubei 1996
DF850P Carassium auratus Jiangsu 1997 

L316 Anguilla japonicus Fujian 2000 
Y-65 Carassium auratus Jiangsu 2006 
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2  303J-1 OmpA

1.6
9

2

2.1 OmpA PCR  
J-1 PCR

948 bp OmpA
1 OmpA

pET 32a + XhoI EcoRI
948 bp 5 900 bp 2

pET32a-OmpA

1 OmpA PCR 

M DNA Marker 1 2 OmpA PCR .

Fig.1 PCR amplification of OmpA gene

M Marker 1 Negative control 2 PCR product of AhJ-1 OmpA gene.

2 pET32a-OmpA  

M DNA Marker 1  XhoI EcoRI pET32a-OmpA

2  pET32a + .

Fig.2 Restriction endonuclease identification of pET32a-OmpA 

M DNA Marker 1. The XhoI and EcoRI digested pET32a-OmpA

2 pET32a + vector without the inserted fragment. 

2.2
DNAstar ClustalW

J-1 OmpA 948
316

34.8 kD ATCC 7966
GenBank CP000462

MOMP Major outer membrane protein OmpA
95% 55.2%

95% 55.1% PPD134-91 Ah-1
ML316 OmpA

92.3% 94.7% 94.6%
94% 93.4% 94.3%

12 1 3

NCIMB1102 OmpA I
89.1% 87%  NCBI

Blast J-1 OmpA
Escherichia coli

Klebsiella pneumoniae Shigella
OmpA 25%~30%

2.3
AhJ-1 34.8 kD
pET32a + 22.6 kD

57.4 kD
SDS-PAGE

57.4 kD
3 OmpA

50% SDS-
PAGE PVDF Western blot

J-1
57.4 kD

4
2.4

J-1 OmpA J-1
OMPs J-1

ELISA
1 100 OMPs

OD492 1.0 OD492

0.110 OmpA

1 12 800
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3 SDS-PAGE

M 1 pET32a/BL21 2

pET32a/BL21 3 pET32a-OmpA/BL21 4 IPTG

pET32a-OmpA/BL21.

Fig. 3 SDS-PAGE analysis of expression products
M Molecular weight marker 1 pET-32a/BL21 before induced 2

pET-32a/BL21 induced by IPTG 3 pET32a-OmpA/BL21 before 

induced 4 pET32a-OmpA/BL21 induced by IPTG.

4 Western blot

M 1 OmpA 2 .

Fig. 4 Western blot analysis of the fusion protein
M Molecular weight protein marker 1 Purified expression protein 

OmpA 2 Negative control.

8 1
OmpA

Western blot
35 kD 5

5  Western 

blot

M 1 OmpA 2 10

 AhJ-1 AhY-65 AhTPS30 AhL316 AhAH9617

AhSPS-104 AhBSK-10 AhDF850P ATCC4197 OMPs.

Fig.5  Western blot analysis of OMPs from 8 strains of 

A.hydrophilia and one strain of A.salmonicida using the 

antibody against fusion protein 

M Protein marker 1. purified expression protein OmpA 2 10. OMPs 

from AhJ-1 AhY-65 AhTPS30 AhL316 AhAH9617 AhSPS-104

AhBSK-10 AhDF850P and A.salmonicida ATCC4197 respectively.

3  

J-1

J-1 OMPs
J-1 OmpA

J-1 7
35 kD

OmpA
GenBank

AF146597 J-1 4

8 3
20 90

O 9 Ah9617
AhTPS30 O 5 J-1 BSK-10

O Ah10501
M316 12 OmpA

BLAST J-1
OmpA NCIMB 1102

OmpAI
87% 89% Western blot OmpA

ATCC14174
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2  305J-1 OmpA

OmpA

OMP
5 7 13 OMP

OMP
14 15 16

MOMP OmpA J-1
OmpA

94.6% 94.3% 1 3

J-1 OmpA

OmpA
OmpA

1 . J .

1991 14 4 87 91.

2 . J .

1992 16 3 282 288.

3 Altwegg M Geiss H K. Aeromonas as a human pathogen J .

Crit Rev Microbiol 1989 16 253 286.

4 .

J . 1995 35

460 464. 

5 Maji S Mali P Joardar S N. Immunoreactive antigens of the 

outer membrane protein of Aeromonas hydrophila isolated 

from goldfish Carassius auratus Linn.  J . Fish Shellfish 

I mmunol 2006 20 462 473.

6 Rahman M H Kawai  K. Outer membrane prote ins of 

Aeromonas hydrophila induce protective i mmunity in goldfish 

J .Fish Shellfish I mmunol 2000 10 4 379 382.

7 .

J . 2000 21 2 35 39.

8 . J .

1992 32 6 432 438.

9 .

J . 1993 16 2 69 73.

10 .

J . 1995 18 3 88 93.

11 . S

J . 1996 36 144 150.

12 .

J . 2004 24 6 78 81.

13 .

J . 2005 29 3

285 290.

14 .

ompTS J . 2001 25 6

552 558.

15 .

ompTS J . 2002

18 3 300 303.

16 .

J . 2006 30 4

566 570.
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Expression and immunogenicity analysis of the fusion protein OmpA from 
Aeromonas hydrophila strain J-1 

JIANG Wei LIU Yong-jie LU Cheng-ping 
Ministry of Agriculture Key Laboratory of Animal Disease Diagnostic & Immunology Nanjing Agricultural University Nanjing 

210095 China

Abstract Aeromonas hydrophila is a significantly important pathogen for freshwater fish and human. Outer 
membrane proteins from Aeromonas spp. have been identified as suitable candidate for vaccine development 
in fish.In ordor to express the outer memberane protein A OmpA  of A.hydrophila strain J-1 and examine its 
immunogenicity primers were designed according to the gene sequence of OmpA of A.hydrophila published 
in GenBank. With the specific primers the coding region of OmpA gene from A. hydrophila strain J-1 was 
amplified by PCR method and cloned into pET-32a + vector. The recombinant plasmid pET32-OmpA was 
transformed into E.coli BL21 DE3  and induced with IPTG. The sequence analysis revealed that the cloned 
gene had 93.1% 95.0% homology with the sequences of OMPs from other strains of A. hydrophila and lacked 
4 amino acid residues in two sites. SDS-PAGE and western blot analysis showed that the target recombinant 
protein with the molecular weight of 57.4 kD was hyperexpressed in the form of inclusion body. After purified 
by Ni2+-affinity chromatography the protein was used to immunize the rabbit. Antiserum was collected and used 
to detect the specificity of recombinant protein. ELISA result showed that the titer of antiserum was above 1
12 800. Moreover western blot result reveded that the antiserum reacted not only specifically with the purified 
recombinant protein but also with about 35 kD OMPs from 8 strains of A. hydrophila involving 3 major serotypes 
in China and one strain of A.salmonicida. The result indicates that recombinant OmpA has the same immunity 
epitopes as natural one and may be the common protective antigen in different Aeromonas isolates. Journal of 
Fishery Sciences of China 2008 15 2 301 306
Key words Aeromonas hydrophila fusion protein OmpA expression immunogenicity
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