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1 pMDI19-T Simple/tdh2 pMDI19-T Sim-
ple/ompU DH5a,
11 37C LB 12h LB
FYZ8621.4
DNA,
, TCBS , Vitek 32
PCR )
(bioMérieux, Marcy I’ Etoile, France) API 20E (bio-
Mérieux, France) 16S rDNA ’
1.3 tdh2-ompU
’ (Luan et al, 2007) pMDI9-T Simple/tdh2
W-1 pET28a(+) BamH EcoR ,
’ BIOLOG tdh2 pET28a(+),
( , 1999) 28 T,DNA ’
Zobell’s 2216E pET28a(+)/tdh2 DH5¢. |
DH5a BL21(DE3) Novagen , 37°C oh DNA,
Luria-Bertani (LB) PCR ’
pMDI19-T Simple
Takara ; PET28a(*) pMDI19-T Simple/ompU
Novagen PEGFP-NI1 pET28a(+)tdh2  EcoR  Xho ,
ompU pET28a(+)/tdh2 ,
1.2 tdh2 ompU DH50 DNA PCR
GenBank TDH2 ’ pET28a
(AB112355) OmpU  (GU230132) (+)/tdh2-ompU DH50/pET28a(+)/tdh2-
(t1 t2) (ul wu2), tdh2 ompU
BamH EcoR , ompU 1.4
EcoR Xho (D DH50/pET28a(+)/tdh2-ompU
FYZ8621.4 W-1 PCR BL21(DE3)
PCR 1 94°C 5min; 94°C Imin, 30pg/ml LB ,
tdh2 58°C Imin (ompU 53°C Ilmmol/L IPTG 28 6h
Imin), 72°C Imin, 30 ; 72°C 4°C 10000g 25min
10min , 12% SDS-PAGE
PCR BL21(DE3)/pET28a(+)/tdh2-ompU
), pMDI19-T Simple ) 8mol/L (20mmol/L PBS,
#1 AMRPERANIIMZEERRFT
Tab.l1 The nucleotide sequence of the primer used in this study
tl 5'-CGCGGATCCATGAAGTACCGATATTTTGCA-3’ BamH
2 5'-CGCGAATTCTTGTTGATGTTTACATTCAAAA-3’ EcoR
ul 5'-CCGAATTCATGAACAAAACTCTGATTGCTTTAG-3' EcoR
u2 5'-CCCTCGAGGAAGTCGTAACGTAGACCTAGTGCT-3' Xho
toel 5-CGCCTCGAGATGAAGTACCGATATTTTGCA-3' Xho
toe2 5'-CGCGGATCCCCTTAGAAGTCGTAACGTAGACCTA-3’ BamH
rttul 5'-TATACAATGGCAGCGGTGTC-3' —
rttu2 5'-TCGCCTTCGTAGAAACCA-3’ —
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0.5mol/L NaCl  8mol/L , pH 7.4) R 1.8 RT-PCR tdh2-ompU
30min, 0.22pum
Ni-NTA , 4°C 7 2
24h SDS-PAGE , TRIZOL RNA
1.5 PCR(RT-PCR) cDNA, RT-PCR
(1.8mg/ml) Yang (2009) cDNA ,
(1.8 0.9 0.45mg/ml) 48 tdh2-ompU (
4 , 0.3g, tdh2  ompU ) rttul
20ul, , 14d rttu2 (1) PCR PCR :94°C
5min; 94°C Imin, 45°C Imin, 72°C
1.6 pEGFP-N1/tdh2-ompU I min, 30 ; 72°C 10min
1.9 Western-bolt tdh2-ompU
tdh2-ompU
pEGFP-N1 , 7 2
tuel tue2 ( 1) pET28a(+)/tdh2-ompU ) Iml (100mmol/L Tris-HCI,
PCR , PCR :94°7C Immol/L PMSF, 6% SDS, 2% B- , pH 6.8)
5min; 94°C Imin, 46°C Imin, 72°C 2min, 20min, 4°C 10000g 25min
30 ; 72 10min PCR 503 5x (250mmol/L Tris-HCI, 50%
Xho BamH PCR , 10% SDS, 5%p- , 0.5% , pH 6.8)
, Xho BamH , , 12% SDS-PAGE
pEGFP-N1 T, DNA , Western-blot
pEGFP-N1/tdh2-ompU DH5a , OmpU
, DNA PCR , (1:1000)
1.10 ELISA
1.7 pEGFP-N1/tdh2-ompU (ELISA)
TDH2-OmpU Yang
180 , (2009) )
200L , , (1:64 1:12800)
20°C 3 ,
50ug/ ; 10pg/ IgM( , 2008) (1:1000) HRP
: 50ug/ IgG( )
0.1ml/ 450nm ob ,
3 , ODys0 0.1 oD /0D =2.1
, 1h 4°C , 10000g ,
10min, ,—20°C s 1.11
4 , SPSS
0.3ml 7.5x10° CFU/ 0.05 )
FYZ8621.4, P<0.05
0.1ml 4.2x10° CFU/ W-1
14d 2
, (RPS)(Amend, 2.1 tdh2-ompU
1981) FYZ8621.4 tdh2
RPS = (1- / )x100% W-1 ompU PCR
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BL21(DE3) ’ LB Fig.2 Detection of the recombinant plasmid
1 M , ODggo 0.6 pEGFP-N1/tdh2-ompU by double digestion and PCR reaction
-l , A. pEGFP-N1/tdh2-ompU
57kD 66.2 . .
3 i lmmol/.  IPTG  28°C M. DL2000 DNA Mraker; 1. ; 2. ompU
45 6h B. PCR
W TkDa ’ pEGFP-N1/tdh2-ompU M. DL2000 DNA Mraker; 1. :
= ~— ’ 2. tdh2 PCR  ;3.ompU PCR
SDS-PAGE 4.tdh2-ompU  PCR
—— 57kDa
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e TDH2
_mm—— OmpU DNA 7 R
. RNA RT-PCR 500bp
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Fig.1 SDS-PAGE analysis of ’ 2.6 Western-blot tdh2-ompU
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: 11."DH2 OmoU: M. Mark ’ , Western-blot 57kDa
-OmpU; M. Marker kD 1
S7kbat D ( 3B),
2.3
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20l 2.7
, [ 4
14d , 4 ’
2 )
2.4 tdh2-ompU ’
tdh2-ompU 10pg  50ug
pEGFP-N1 , pEGFP- 1:1024
N1/tdh2-ompU, PCR , 1:2048
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2.8 pEGFP-N1/tdh2-ompU
FYZ8621.4
1 2 9.25%<10" CFU/
W-1 1.26><10° CFU/
7.5>10° CFU/ FYZ8621.4 4.2
<10’ CFU/ W-1
DNA pEGFP-N1/tdh2-ompU
4 50pg  10ug
" ' 100%
v ,A b ’
3 RT-PCR(A) Western-blot(B) 83.33% S0pg  10pg
tdh2-ompU 85%  65%,
Fig.3 Detection of the expression of fusion gene tdh2-ompU in 15% 35% ( 2)
turbot muscle by RT-PCR (A) and Western-blot (B) 2 100%
A: M. DL2000 DNA Marker; 1. tdh2-ompU : ’ ?
2. pEGFP-N1 ;3. ’
pEGFP-N1/tdh2-ompU B: M. Marker; > >
1. pEGFP-N1/tdh2-ompU ;
2. pEGFP-N1 3
?2;2 - [ 50ug pEGFP-N1 Esg DNA
- 1536F 10ug pEGFP-N1/tdh2-ompU Eg Kumar (2007)
< C : ; S .
5 1280 [ S0ug pEGRP-N1/1dh2-ompU ™ OMP38 DNA (Lates calcarifer)
5 1024f R v L b
2 760k ] ::::t&: 55.60% Liang (2011) (Vibrio
- o] o] . .
512} i ::::Esi §§E§ alginolyticus) DNA pcDNA-flaA
26r - R A3 S e , 4 RT-PCR
, 88%
Sun  (2010) (Edwardsiella tarda)
4 PEGFP-N1/tdh2-ompU Esal  DNA | (Paralich-
Fig.4 The titers of antiserum against fusion protein in turbot thys olivaceus) 721 49

vaccinated with the recombinant plasmid pEGFP-N1/tdh2-ompU , 3

% 2 EHFRH pEGFP-N1/tdh2-ompU 3t K 2 87 /9 R /& IRIP R
Tab.2 Protective effect of the recombinant plasmid pEGFP-N1/tdh2-ompU on turbot

(%)
(d) RPS(%)
( / )
50ug/ 83.33 (15/18) 2 —
lopg/ 0 (0/18) 14 100
50ug/ 0 (0/18) 14 100
50pg/ 100 (20/20) 2 —
10pg/ 85 (17/20) 3 15
50pg/ 65 (13/20) 4 35
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CONSTRUCTION AND PROTECTION EVALUATION OF A BIVALENT DNA VACCINE
CONTAINING tdh2 OF VIBRIO PARAHAEMOLYTICUS AND ompU OF V. ANGUILLARUM
ON TURBOT SCOPHTHALMUS MAXIMUS

LIU Rui', ZHAO Ming-Jun', YANG Hui?>, CHEN Ji-Xiang'”

(1. Key Laboratory of Marine Genetics and Breeding, Ministry of Education, Ocean University of China, Qingdao, 266003;
2. Faculty of Sciences, Northwestern Polytechnical University, Xian, 710072; 3. School of Petrochemical Engineering,
Lanzhou University of Technology, Lanzhou, 730050)

Abstract
which Vibrio parahaemolyticus and V. anguillarum are two most common pathogenic agents. In this study, a thermostable
direct hemolysin (TDH) gene tdh2 of V. parahaemolyticus and an outer membrane protein (OMP) gene ompU of V. anguil-

Vibriosis is one of the most prevalent fish diseases caused by bacteria that belong to the genus Vibrio, in

larum were inserted into prokaryotic expression vector pET28a (+) successively. Then the gene encoding the fusion protein
TDH2-OmpU was used to construct bivalent DNA vaccine. The protective efficiency of such vaccine against V. para-
haemolyticus and V. anguillarum was evaluated in turbot Scophthalmus maximus. Fish immunized with a single intramus-
cular injection of different doses of the tdh2-ompU DNA vaccine showed significantly higher serum antibody levels after
vaccination, compared to fish injected with the control eukaryotic expression vector pEGFP-N1. Four weeks after inocula-
tion, turbot vaccinated with the bivalent DNA vaccine were exposed to V. parahaemolyticus and V. anguillarum by intrap-
eritoneal injection and intramuscular injection, respectively. The highest relative percent survival (RPS) rates, 100%
against V. parahaemolyticus and 35% against V. anguillarum, respectively, were recorded. Furthermore, humoral immune
responses and protective effects significantly increased at higher vaccine doses.

Key words Vibrio parahaemolyticus, V. anguillarum,
Turbot Scophthalmus maximus,

Thermostable direct hemolysin, Outer membrane protein,

Bivalent DNA vaccine, Immunity



