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Cloning and expresson & OmpK gene from
Vibrio harveyi in Pseudosciaena crocea

ZHANG Chong-wen'?, YU Lian?, MAO Zhi-juan*'?, CHU Wurying"'?, QIAN Rong-hua®*
(1. Cdlege d Biomedical Enginesring, Zhgiang University , Hangzhou 310027, China;
2. Indtitute & Preventive Veterinary Medicine, Zhgiang University, Hangzhou 310029, China)

Abdract : Vibrio harveyi is a causative agent of vibriosis that infects large yellow croaker ( Pseudosci aena crocea) as well as some other
marine fish and brings severe loss to their culture. The development of vaccines against vibrio is recognized as a priority to the
complement of existing control measures. Recent studies emphasized the role of the outer membrane protein (OMP) of pathogenic
bacteria in protective antigenicity. A target of protective immunity, OmpK, is the receptor for KV P40 which is a broad-host-range
vibriophage. To investigate the possibility of OmpK as vaccine candidate, primes were designed according to OmpK gene sequence
published in GenBank, and a piece of DNA sequence about 800 bp was amplified by PCR from genomic DNA o V. haneyi
isolated from infected P. crocea. The gene was cloned into pGEM-Teasy vector and sequenced. The Blast alignment result
indicated that it was indeed the outer membrane protein(OmpK) gene of V. harveyi. After its signal peptide sequence was discarded
by PCR and the remains was inserted into E. cdi expression vector pGEX-4T-2, a fusion expression vector pGEX-4T-OmpK was
constructed, which can amply the expression of a 53 kD fusion protein GST-OmpK in E. cdi BL21 when induced by IPTG. The
fusion protein was purified and used as antigen to immunize the New Zealand rabbit, the antiserum with high antibody value was
acquired. The Western-blotting shows that the anti-recombinant OmpK serum can specifically react to the 27 kD component of
natura Omps extracted from V. harveyi. This result indicates that the OmpK may be one of the important protective antigens of V.
harveyi , and may play a role in protecting fish from infection of V. harveyi.
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[1]
(Vibrio harveyi) (2] (Vibrio
parahaemalyticus ) [4.8] (' Vibrio
algindyticus) [ ,

[6]

(Outer membrane protein, Omp)

[7]

(8] OmpK

(9]

[10]

1.1
NB1017

; Bschericia cdli

DHg BL21(DE3)

pGEM-Teasy Vector

2 Vector

Promega ,pGEX-4T-

Amersham Biosciences

1.2

(TaKaRa) , $-D-
(BBI) , PCR (

( ) HRP
19G( ) ,Sarcosyl ( ),

(IPTG)
) DNA

1.3 DNA OmpK

Zobell2216E ,28

12 h 1.5 mL Ependoff

,5 000 r- min~?! 1 min, ;
ddH,0 ,6 000 r-min~*t 4 min,

; 35 UL ddH;O BUL TZ (4%
TritonX-100, 5.0 mg- mL " * NaNs,
L 'pH8.0 TrisHCO ),-20
min; 10 min; 10 min; 5000 r- min~

GeneBank
OmpK (
A'Y332563) 1 , P
5 - ATGCGTAAATCACTTTTAGCTCTTAG - 3 ;

P
5 - TTAGAACTTGTAAGTTACTGCGATGTAG -
3 194 5 min; 94 30 s,
58 30s,72 90s, 30 , 12
10 min  PCR 1%

25 mmol -
30 40

1

5 min,

pGEM- Teasy

1.4
OmpK N , 1
EcoR Sal

P3:5 - GGGAATTCGCTGCTGACTACTCAGACG
-3 (EoR );
P4:5 - AACGTCGACTIAGAACTTGIAAGTIACTGCG
-3(sa ); OmpK ,50M L

) , EcoR Sal
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PGEX-4T-2 ,
PGEX-4T-OmpK , E. coi BL21(DE3)
, LB( Ampl0oOpg-mL %) ,
, 5 mL LB ( Ampl00 M g -
mL b ,37
, PCR
1 100 2%x YT (
1000 g- mL "' Amp) 37
ODéoo 0.4 1.0, IPTG
1.5
IPTG 0.1 mmol-L " 0.5 mmol-L ' 1

mmol-L " *3 , 42 28

12 %(v/ v) , 5%(v/ v)
15 L, 150 V 2 h,
R250 )
1.6
SDS-PAGE ,

A[50 mmol - L " Tris HCl (pH8.0) ,2 mmol - L ~*

EDTA ,100 mmol-L " NaCl | , 6000 % g

15 min, 1
B[50 mmol-L ~* Tris HCl (pH 8. 0) ,1 mmol
L " EDTA,100 mmol - L "* NaCl ,1 %NP-40]
: : 95 %, 1 500 X g
30 min, .

C[50 mmol-L " *TrissHCI (pH 8.0) ,2 mmol-L ~*
EDTA ,100 mmol - L ~ ! NaCl ,0.5 % TritonX-100 ( v/

v) ,2mol-L " * 1, 1
500 X g ;
D[8moI-L'l , 10 mmoI-L'B-
, 100 mmol - L ~* Tris HCl (pH 8.0) ,2 mmol
L 'EDTA ] 30 min,1
500 x g 30 min. , TE

[100 mmol - L~ Tris HCl (pH 8. 0) , 10
mmol-L " "EDTA] , PEG6000 ,Bradford

1.7

, 2504 g OmpK,

, BLISA )
1.8
[11] , 8 000
Xg , 20 mmol - L ~* Tris'HCI (pH
7.2) : 10 mmol -
L 'EDTA ,8 000
xg ,45 000 X g 90 min,
0.5% Sarcosyl 20 mmol-L " ! Tris HCI (pH
7.2) , 37 30
min, 45 000 % g 90 min, OMP,
ddH,0O ,- 20
1.9
PGEX-4T-
OmpK pGEX-4T-2
OmpK ,
,SDS-PAGE NC 5%
4 ( GST-
OmpK ,1 1 000 ), TBST[20 mmol -L " *

TrissHCI (pH 8. 0) , 150 mmol - L ! NaCl, 0. 05 %
(v/ v) Tween 20] (HRP
IgG,1 1 000 ) ,TBST ,
TMB Membrane Substrate (amresco, Ohio

USA) ,
2
2.1 OmpK
PCR 800 bp ,
pGEM- Teasy , PCR
, BLAST ,
OmpK 99 %,
OmpK ( 1
801 bp (ORF) ,
266 , 29.78 kD,
Pl 6.764
2.2
OmpK
) EcoR | Sal |
740 bp , PGEX-4T-OmpK( 2)
2.3
SDS-PAGE ,

pGEX-4T-OmpK IPTG 0.5
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1 OompK
PCR(B) (©
Fig.1 Cloning(A) and identification by PCR(B) and
restriction enzyme digestion (C) of OmpK gene
from V. haneyi
;2,4,5:0mpK PCR

(A),

1,3: DL2000 DNA ;
6: pGEM- Teasy-Onmp K
Ladder mix

; 7: GeneRuler ™ DNA
1,3:DL2000 Marker;2,4,5:PCR products o OmpK; 6 :restriction
enzyme digestion result of pPGEM- Teasy-OnpK; 7: GeneRuler ™

DNA Ladder mix Marker

bp

— 800

— 500

1 2 3 !

2 pGEX-4T-OmpK
FHg.2 The determination of the recombinant vector
pGEX-4T-OmpK by enzymerestriction

1: OnpK;2: pGEX-4T-2;3: pGEX-4T-OmpK  EcoR | Sd |

;4: GeneRuler™ DNA Ladder mix

1: OnpK; 2: pGEX-4T-2; 3: the resut o pGEX-4T-OnpK
digested by EcoR | and Sal |;4: GeneRuler™ DNA Ladder mix
Marker

mmol-L ", 5.5h, 28 42
pGEX-4T-OmpK (
) Quantity1 ,
67.4 %
( 3) ,
5
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4T-2(

) ;2. pGEX-4T-OmpK (
) ;4. pGEX-4T-OmpK ( ) ;5.

) ;3. pGEX-

1. pGEX-4T-2 (before induced) ; 2. pGEX-4T-OmpK ( before
induced) ;3. pGEX-4T-2 (&fter induced) ;4. pGEX-4T-OmpK (after
induced) ;5.low molecular protein marker

2.4 HISA
, SDS-PAGE,
( )
Bradf ord
. 6.810M g-pL "’
96 ,
0.68M g .1
500 , )
, HRP 19G ,
(OPD) 1

64 000 ( 4
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