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1.1.2 DNA Taq DNA

DNA dNTP IPTG T4 DNA
TaKaRa Promega His 

Bind puri cation Kit Novagen
UDP-GalNAc Sigma  
1.2
1.2.1 gneJ Ah 
AH-3 gne P1
5-AGAGGATCCATGACAATAT TGGTC AC-3

BamHI P2 5-ATAGAATTCT
CACGGCTTCGCAGTAG-3 EcoRI

gneJ Ah J-1 DNA
PCR PCR

94  5 min 94  1 min 52  50 s
72  1 min 30 72  10 min
DNA

1.2.2 gneJ Ah J-1 gneJ
P1 5 -ATGACAATATTGG

CTCGACGG-3 P2 5 -TCACGGCTTCPCGGCTT
CGCA-3 J-1 MR-1

22
gneJ ddH2O E. coli BL21

1.2.3 gneJ
BamHI EcoRI
pET-32a + E. coli BL21

pET-32a + -gneJ
E. coli BL21 DNA
E. coli BL21 pET-32a-gneJ

LB 37 2 mL
100 mL LB 37 600 nm 

OD 0.6 0.1 mmol/L IPTG
37 3 h 4  8 000 g 15 min

W1
4332 W1 MR-1

19
1 Escherichia coli BL21

pET-32a + Ah J-1
28 37 LB

LB
100 g/mL  

1
Tab.1 Host and resources of Aeromonas hydrophila strains

 Strain  Host  Sample  Resource and time
J-1 C.auratus gibelio Kidney  Jiangsu 1991
TPS30 C.auratus gibelio Kidney  Zhejiang 1991
TPS49 P.pekinensis  Unknown Zhejiang 1997
MR-1 M.rosenbergii Unknown Zhejiang 2004
PBS10 C.auratus gibelio Kidney Zhejiang 1991
BSK10 C.auratus gibelio Kidney Zhejiang 1990
SPS103  P.pekinensis Liver Zhejiang 1994
SB94-7 P.pekinensis Unknown Zhejiang 1994
SB94-5 P.pekinensis Unknown Zhejiang 1994
SBS106 P.pekinensis Kidney  Zhejiang1994
HA9 T.simensis Unknown Jiangsu 1992
DF2CC C.auratus gibelio Kidney Jiangsu 1997
DF43CC C.auratus gibelio Kidney Jiangsu 1991
DF42GC C.idella Kidney Jiangsu 1991
DF850P C.auratus gibelio Kidney Jiangsu 1997
FPK-81 P.pekinensis Unknown Zhejiang 1991
CHSO0-3 A. japonicus Liver Fujian  2000
WC00-2 A. japonicus Liver Fujian  2000
L316 A. japonicus Liver Fujian  2000
AH9617 H.molitrix Abdominal liquid Hubei  1996
4332  Calf Unknown Germany 1994
W1 Pond water Jiangsu 1994
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1 Binding Buffer 0.5 mol/L NaCl
20 mmol/L Tris-HCl 5 mmol/L 6 mol/L 

pH 7.9 500Hz 5 s
4 

1.5 mL
pET-32a +

SDS-PAGE
His Taq Kit

6 mol/L
1 Binding Buffer 1 h

16 000 g 30 min
0.45 m His-Bind
1.2.4 pET-32a + -gneJ
His·Bind Resin puri cation Kit pET-32a + -
gneJ His 
Bind Resin
3 5 1 Charge 
Buffer 50 mmol/L NiSO4 3 1 Binding 
Buffer

10 10
1 Binding Buffer 6 1 Wash 

Buffer 0.5 mol/L NaCl 20 mmol/L Tris-HCl 20 mmol/
L 6mol/L pH 7.9 6 1
Elute Buffer 0.5 mol/L NaCl 20 mmol/L Tris-HCl
1 mol/L 6 mol/L pH7.9

20 mmol/L Tris-HCL pH7.9
4 6 20  
1.2.5  Western blot

16 SDS-PAGE
5% 4

PBST 3 10 min
Ah J-1 1 100 37 2 h

HRP-SPA 1 10 000 37 1 h
DAB

1.2.6 Morgan-Elson
10 17  pET-32a + -gneJ

500 L 20 L
4 g 10 mmol/L 1 mmol/L 

MgCl2 0.1 mmol/L EDTA 10 L UDP-GalNAc 
1 mmol/L 20 mmol/L Tris-HCl pH 7.9

37  5 min 10 min 10 L 
5 mol/L HCl 585 nm 3

1.2.7

20
50 g 200 L 14 d

1 1

1 32 35
0.2 mL

2 107 CFU 50LD50 J-1 LD50 0.5
105.4 CFU Ah J-1 3 d

Relative percentage 
survival RSP = 1

/ 100%

2  

2.1 gneJ
Ah AH-3 gne

gneJ GenBank DQ512488
 EcoRI+BamHI pET-

32a + -gneJ 1 026 bp 

gneJ
1

1 gneJ PCR

Fig.1 Identi cation of PCR of gneJ

M DNA Marker DL 2000 lane1 PCR product of Ah J-1

gneJ 1 026 341
BLAST

UDP-Galactose 4- Epimerase
57% UDP-N-Acetylglucosamine 
4-Epimerase  27% Swiss Model 
spdbv gneJ
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2.3 gneJ
   IPTG pET-32a + -gneJ

gneJ
26%

59.7 kD 3
 pET-32a + -

BL21 22.5 kD
His

59.7 kD
22.5 kD 37.2 kD 22.5 

kD His
BL21

Western Blot Ah J-1
59.7 kD

gneJ 4

3 339
1i3kA UDP-Galactose 4-Epimerase

60%
2.2 gneJ
   22

19 Ah
1 026 bp MR-1 4332
W1 gneJ

Ah 2

2 Ah  gneJ  

Fig.2 Distribution detection of gneJ gene of Ah strains 

Lane M DNA Marker DL2 000 lanes 1 24 ddH20 E.coli BL21 4332 W1 PBS10 BSK10 SPS103 SB94-7 SB94-5 MR-1

J-1 TPS30 TPS49 SBS106 HA9 DF2CC DF43CC DF42GC DF850P FPK-81 CHSO0-3 WC00-2 L316 AH9617.

 3 pET32a-gneJ  SDS-PAGE

1 Marker 2 E.coli BL21/pET32a 3

4 37 2 h 5 37 3 h

Fig.3 Analysis SDS-PAGE of pET32a-gneJ proteins

lane 1 protein standard molecular weight marker lane 2 E.coli BL21/ 

pET32a + induced by IPTG lane 3 pET32a + - gneJ recombinant 

before induced .

 4 pET32a-gneJ Western blot

1 E.coli BL21/pET32a 2 3 4

Marker

Fig.4 Western blot of recombinant gneJ protein

lane 1 E.coli BL21/ pET32a + lane 2 Western blot of purified 

pET32a + - gneJ protein lane 3 SDS-PAGE of puri ed pET32a + - 

gneJ protein lane 4 protein standard molecular weight marker.
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3

Rocío 7 AH-3
gne

gne
Ah J-1

gneJ

UDP- -4
LPS

UDP- UDP-GlcNAc
UDP- UDP-GalNAc
LPS UDP- -4

LPS

Ah

ELISA

ELISA
PCR

PCR
Ah gneJ

gneJ Ah
PCR

Ah

Ah
  

   gneJ
60%

Ah J-1

gneJ

2.4
   1 Ah J-1 pET-
32a + -gneJ

LB Gal  GalNAc 
4-epimerase Rocío Canals Ah 
AH-3gne GalNAc 4-epimerase

gne GalNAc 

4-epimerase 10 gneJ
UDP- -4-

2.5
  Ah J-1

2 107 CFU

60%

1 AhJ-1 pET-32a-gneJ Gal GalNAc 
Tab.1 Gal and GalNAc 4-epimerase activities in cell extracts of AhJ-1 and recombinant gneJ protein in E.coli

X SD

Strain Carbon source
-4

Gal 4-epimerase activity
-4-

GalNAc 4-epimerase activity

Ah J-1 Glucose 90.7 1.4 22.7 2.1
Galactose 34.3 1.1 14.8 0.9

pET-32a-gneJ Glucose 90.1 1.2 25.8 1.7
Galactose 32.6 1.7 12.5 1.1

 
2 Ah J-1 

Tab.2 Relative percent survival of immunized and control mice challenged by strain Ah J-1
 Trial

CFU/ n
/

Death nos.
/%

Relative percentage survival
107 10 4 60
105 10 6 40

PBS 10 10
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Cloning and expression of UDP N-acetylgalactosamine 4-epimerase gene from 
Aeromonas hydrophila and characteristics of the enzyme

GONG Xia LU Cheng-ping YAO Huo-chun
Key Laboratory of Animal Disease Diagnostic and Immunology Ministry of Agriculture Nanjing 210095 China

Abstract The gneJ gene was subtracted from SSH between high virulent strain J-1 and low virulent strain 
MR-1 of aquatic Aeromonas hydrophila strains. It was highly homologous to wbpP gene of  and 
gne gene of Ah AH-3. Full length of gneJ gene was ampli ed by PCR and its distribution was detected. Then 
it was cloned into plasmid pET32a +  and transformed into E.coli BL21 induced by IPTG and expressed. The 
results of SDS-PAGE showed that recombinant protein molecular weight was 59.7 kD. Enzyme activity assay 
showed that the recombinant protein was a UDP N-acetylgalactosamine 4-epimerase which could catalyze 
the inter conversion of UDP-GlcNAc and UDP-GalNAc. So the gneJ gene was identified to encode a UDP 
N-acetylgalactosamine 4-epimerase. The result of recombinant protein Western Blot with Ah J-1 antiserum 
revealed that gneJ recombinant protein had similar antigenicity to savageness protein. The mice were immunized 
with the recombinant protein then challenged by Ah J-1 strain 50LD50 showing that the relative percentage 
survival RPS  of recombinant protein to the immunized mice was 60%. The research suggests that gneJ gene 
commonly present in the pathogenic Ah and play an important role in pathogenesis. Journal of Fishery Sciences 
of China 2008 15 1 106 112
Key words Aeromonas hydrophila UDP N-Acetylgalactosamine 4-Epimerase cloning and expression
antigenicity analysis
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