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Z: A|F RT-PCR 7 &4 3 B IPNV-ZYX 2 Btk £ £ 44 % 5 VP2 # & £ (L X Z (616
bp), 44 H IPNV VP2 COE, # ¥ 7 % 5| pCold TF # 1k # f& # # 22 & 41 i 41 pCold TF-VP2
COE, % K 7 4F & BL21(DH50)& % A % ik, % SDS-PAGE ® ik 947, £k & &% 78 ku,
BEFFERMENESMAZE A, Fl &k, [B# ELISA £ R & &, IPNV (ATCC VR-1318)
4 fa S 5 B4 VP2 COE & & i & A& Fe e PR BL, B8 12 12 800; [6] 48 % 0% K L 4
R E 7, B4 VP2 COE ME T 5 & 4 T % % 37 0 40 R 4t IPNV b1 48 FF 40 40 7= 4 s e iy o7
Kk, U EFBEFELM, £k IPNV VP2 COE EHEHRBTWAEEREE R MY, ¥
IPNV 43 77 3% B9 2 5L R o 4 & R R 3R

g IPNV-ZYX 4 # #; VP2 COE & B; FE# kk; #xbk

FESZS: Q785;S941.41

& Ye b B AR YR HE 9% B (infectious pancreatic ne-
crosis virus, IPNV)sRJ& T X RNA JGEERE, KA
B RNA JaE)E, &g R EERH 28 BAR A5 RS2
JE AR T R I AR AR Y 3 B0 IR i S | A et
JRERR IR BEIG I —Fh Stk . B ik A% e, Xt
14~70 d (fEta 5%, BOEHER L 90%!", 1957 4F
Snieszko 7E 3 [ ] ¥ (Salvelinus fontinalis)fig 44 N
Iy ESfS R R, 1964 4F Wolf X 2 FUERENE T4
HTEAROESE, HENZRIEILSE . Fse . B . 1
WA AR R 2 AT 20 40 80 4RfR A,
ZIRFEE AT E, TLHEME 1989 4 p ik o155
IPNV, T3 [ a6l 55 58 AU A R B4 K LA
J i 18R Gy g, AR R E AL =4 L 1l
AR CIITE BT | H A S B VS SR B RN, S
K7 SRR M B KR .

A eV J R TR B0 95 975 5 18 L - Fh TG A
AT EEE AL B NERUUE RNA 7 T4,
BN 50~70 nml, A BERERIR/INR 3097 bp, 1

ks BHA: 2012-01-04 &R BHA: 2012-02-23

SCBRAR S A

A 2 A EZ I SEHE(ORFs), /)N BEHE S i —
A 17 ku ZHK VPS, HAEAE TR Aifurh, 76
KR bR S G i VPSP R B 3 E g A
pVP2-VP4-VP3 AN 2 R E AR, 75 Fa K/
106 ku, TERSEERZART, pVP2 #E—HTE L IPNV
AN T VP2(54 ku). VP2 ZE & IPNV i £
BRI PEBUE, O A 00 B T2 00 LT B AR
P JF P TR A RE A 75 S O™ AR oAbk, iR
SR P APUAREML DT A% PNV ARG,
Petter Z:'V3 47 IPNV VP2 $iJE A7 T 153~330
IR .

TR 2k B R 1 B A e i
B HWEHEFRKE R BRI . BriEYehg
JIRR SRR, R AR AP o AR 7 fel
Fe) IZ R R gl o S I B R A
RN, BE R RITHESREH
G RIE . AEm ARk . AR | A R
FIR ARG, MG RIB A pET R4,

RENTIA : HZPHL ¥ (2012BAD25B02); R Je VLA 2T RHEIH (11541019)

BIRAEE x| i, E-mail: liumin-707@163.com

http: //www.scxuebao.cn



11 T, S A Yk AR R ST B 43 B bk VP2 B R IEER L X Rl G ek K S R 1Y 3B 1771

pGEX %, RBHEMARMWIAE Z, HEFESEN .
WA AT R KRB ENIRAE, EHE 2T
LR IR AL VP2 COE HE 1, FURKARIAE,
1 pET 51 }2 pProEx HTb ik # A3k HIWE A
PALIRRIE AP AE . pGEX-6p-1 HATIHERIE, (AF
ki BRI

A BE 5T A R 2 38 AR pCold 3 ik
IPNV-ZYX 4tk VP2 & AP0 X HH (616
bp), IRIGE A AES [ pCold TF-VP2 COE, 4%
Pt VP2 COE @& I, HeEirsm & Er
VP2 COE (Wi ek fp e e ik, i VP2 &H
TE IPNV 2RI S B 6 5 TH A7 25 JEfi
U BRIk
1.1 SKIg#a

B, BHRAMBEK  IPNV(Sp ¥ HER
ATCC, %i'5 N VR-1318, IPNV-ZY X 43 B bk h A< 512
55 %y B ARAT, EPC 20 i IR A Bk 30 K SRy
TLEMRHAZ B, Escherichia coli BL21(DH5a) /&
Pk, pCold TF A fy AL 256 % R AF o

FERF /) DNA KEGRF & Bk
R & B Eig s ey TRARA A, R
il A UIEENA H TaKaRa 23 7], T, DNA 4RI A
NEB A, Earthox-His FR254T{& . HRP ARic 1l
FPit 1gG W H Sigma A F], FITC ARicHIFEHT R
IgG W B 2 A=A IR A W

5%  Eii#51%P1 5-GGATCCACGAACCCC
CAGGACAAAG-3 %47 BamH [ BV & AR5 |
¥ P2 5-CTGCAGTGATTGGTCTGAGCACG-3' %5
A Pst I BN . B TAYA I .
1.2 VP2 COE HEEHI=E

%5 EPC 400 EH Y IPNV-ZY X J 55 3520 il 1
585, Trizol 245, VLA . S NEAMERNG 2 &
RNA, &35, UL P1 F P2 Rgl¥dEst PCR
Ty VP2 COE JE R B o 48 0.8%B I Wi BE L
HLUK A e, A Imlfie i Ak iatm) & el H 9 B B
Ff2lifb iy VP2 COE JE[H 5 pMD18-T Simple £k
Rz, 16 Ci%He 3 h, FALF] IM109 Bz 2540 i
o, SRR BAME R, ZREY), PCR %85 . FH R Ay
%4 pMD18-T-VP2 COE, %28 /¥ .
1.3 EARIEFH pCold TF-VP2 COE Ryt

TR pMD18-T-VP2 COE HIJ5iA%FRikE,
& pCold TF J5ikr, 4372 BamH 1 F1 Pst 1 X[ 17]

Ja, & 0.8%IFNEHEER Ik 73 8505, B ik 2tk
R &Y B B H I SE L, K VP2 COE Al
pCold TF [} T« DNA iE42/i%4%, 16 Ci%4Z 12 h,
EEAL R IAFF TR IM109 JB5Z 385 R A % 50 pg /mL 1Y
ZURPUER AR, 37 CRERAEEFR . PRI TR TR 4
WUBTRL, ZMEY) . PCR %E .

1.4 F|HFRIXFEH pCold TF-VP2 COE HIEE

2 BamH | #1 Pst [ 30§11 pCold TF 1 VP2
COE JE:N#HEJ5, #4k IM109 J&%Z 25, 44 LB
W32, PEBL pCold TE-VP2 COE/IM109 FATE V%
SRR, FRBUTORL, 4 BamH 1 Fl Pst [ B4 WUl
PI% e, JEH P1AI P2 519ik4T PCR 3. 0.8%
TR HEE A FL Tk 25 SR HH, PCR P-4 FOW D) 1551
) B R B 5 WU A% R v B TR (B 1)
W25 ], VP2 COE Kk iF ff Hh 4 A 3
pCold TF #4k |,

15 BEHEAMBESRIE. aUREE

K¢ HE 4 ik pCold TF-VP2 COE ¥ AL K mhT i
BL21(DHS5a)/&Z 5401, 37 CH¥ 55 ODgoonm
{HI% 0.6 B, 15 °C 200 r/min $R % 553% 30 min, A
IPTG 244 E J 1 mmol/L, 15 ‘CiES 24 h k13
K. BIRZHB A RS, 4 °C, 5 000 r/min 5.0 10
min, #17 SDS-PAGE Z3#fr. FER &L )=
afifk, VP2 COE #HH.

535 B9 VP2 COE #1117 SDS-PAGE i
VKT, UL Earthox-His FR&EPLIE T, #H1T
Western-blotting 4347
1.6 HMFHNHE

W alifb i & 5 R R 3k RS2 A RN A 3L
fk, HEWEE ST 6~8 JEiE BALB/c MR, A H 50 pg.
AT B F KT BRI, 232 a3, A5 A B i
H. B 14d 5, MaifkER 5ERMIERATES
e FNR A AL HEA T8 R e e Fh, LA BEBE oY
JETmaR S —ak, 3 AR A 10 K EUIRBKCR I,
W53 B I3, —80 CLRAF
1.7 AR R REEERN ST

JHEZ VP2 COE M8 ELISA i, ¥t
VP2 COE #& [ IfiL i Fl BB PE I35 i —Pt, HRP 4
IEMILERT R 1gG /B8 —HT, OPD o Z5 5L 1) :
4 P/N=(FHHE M55 ODago nm FIE — 25 F14L ODagg um
A/ (B I ODago nm HIME — 25 F1FL ODagg nm
FRE)>2 B, H A I TR ) 5 AR 8 B Ay i 37 47
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36 &

A
[} RS % IPNV Sp(VR-1318) I 21 5 5524
{38k ELISA #it, FIRIFER %% VP2 COE &
PU LG 50875 HY B
1.8 [EFERERE(IFAEN 2ER M
Z: JSCHR 210 48 1 8 5 3l 6 EPC HLZ2E
J, 12 h J5 350 IPNV Sp(VR-1318), ##)5 24 h 43
SIELHH HEE 2HC Fy o 5 ) & G i B2 R IC e F 2B
VT W37 B AU PNV T 68 T 2H 2 fod e [] B
4%22 58 W B 25 YL 1) 4 30 min, PBS 2% MR BRI 3 1K
0.3%I1) BSA 37 ‘CEF4] 1 h, PBS ZZ ik 3 IK;
A B$T VP2 COE & [ 1L i F1 EUBAPE IR, 37 C
YEF 1 h, PBS ZZ iR PEV 3 ¥k; A FITC Fricid
FEH R 1gG, 37 “CHEFH 30 min, PBS 2% mPi vk, ¢
DIRTA L GR K 2ot
2 ER500
21 VP2COE EFEMRIEREHRIMEE
BEPLPEEUCA TS T 5 mL &4 2 SHirEm LB
WK SR, SRECE A OR 5 R T H . AU
YETEFT PCR BEE, 0.8%35 IR Wi EE I HL Uk 25 R R 1,
PCR J=Hy e | BTS20 B i Bey 5wl
KNHIRETR i BOARIF (616 bp), T 45 S 587 3
3R1S VP2 COE [ (Z5 R HR)o
2.2 EHFILFAL pCold TF-VP2 COE L E
L JFkL pCold TF-VP2 COE . XU M
PCR )25 0.8% B IEHiBE L UK 3B 5 PO Y H
)R BRSBTSk (E 1),

| 2 3 4 5 6

bp

8000

5000
3000

2000

1000

750
500

250
100

1 FHEFTIEFRRpPCold TF-VP2 COE
EEYIFIPCREEZE R
1. BamH I #Pst T AUEFY); 2. Pst T 5i§Y] ; 3. BamH T HfGFY);
4. DNA marker DL8 000; 5. PCR% 5E 45 L ; 6. PCRBAPEXT HE
Fig. 1 Restriction map of pCold TF-VP2 COE
1.BamH I /Pst1;2.Pst];3.BamH I ; 4. DNA marker DL8 000;
5. PCR product; 6. PCR negative control.

23 BEAEAMBSRIEIGURETE

% SDS-PAGE 43#7, pCold TF-VP2 COE/BL21
(DH5o)HE A R £ IPTG 5357 78 ku 4b i B 2
f H B E S50, 5 DNAStar B0 100 593 E
78 ku AAFF, (Rl IR SCER B GRBRCEEA T RE P IR,
B0 E BO IS FTEE 43 4T SDS-PAGE 431,
ZPORERUIE EEP HEANERKR, MilEd
AR ENER, U HEMEA TS IER
KiB(KE 2).

ku 1 2 3 4 5 6
e —

66.2 _—_
45
35—
25

184 __
144 __

B 2 ZELAFIEFRKIpCold TF-VP2 COE
FESRIESDS-PAGEL ELR
1. #EFMarker; 2. PES10; 3. HSJa; 4. MF LI, 5. RS
¥E; 6. 4lifk VP2 COEE .
Fig.2 SDS-PAGE profile of expressed protein

1.protein marker; 2. uninduced bacteria; 3. inducted products; 4.
supernatant after supersonic; 5. precipitation after supersonic;
6.purification of VP2 COE protein.

A % SDS-PAGE #5EI B NC JIE |, 7
b Earthox-His FRE&FUAIMTE 125 000 FiFeEM,
Western-blotting Z5 R 4N 3, 17555 A9 A2 10
4lifk %) VP2 COE %K FH7E 70~80 ku &b H L T B .1
FesbEaalr, HEOW A& —, X 5 SDS-PAGE i
LR 1 H A0 A AT o T B R 28155 5 1) T 1A
A JCk P24  Western-blotting 2% Hh1d I 8 41 5
EIREZY B E 37N

. 78 ku

3 FiZBRIEBE/IWestern-blotting#:
1. FigetE HMarker; 2. B30 3. BF5 .
Fig. 3 The identification of
expressed protein by Western-blotting

1. Prestained protein marker; 2.uninduced bacteria; 3.inducted
products.
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24 GENRMBEREKTERBERENSHT

WA S 1 £ 1 BB VP2 COE 25 A IR/ My
PR M3, foie B R BRI T 7 R BRI, S
VP2 COE & I Adle, ##17R4% ELISA 155 . 45
R, P 5 AHN BT REAT BR A R b, T
A& PIN>2 B, I B KRR EE 4351k 12 51 200,
B A4 19 BB VP2 COE 3 PSS (3 1)

FHIERYL IPNV Sp(VR-1318) Y41 1% 75 W 40 1
ELISA #z, FIE3T VP2 COE & [ L5 A BHM: if
B, SRR AT R I 1 B v, AR Ay
FefiBe, JEATIA4% ELISA 5256, 259K 4. 4k
JRATLIFE Y, $T VP2 COE & Y B I5 i BB
1 : 12 800 i}, PN AT 2. Uil & BT ig 5
IPNV Sp(VR-1318) 45 470 Jit & AE B0 i 4 5 7k
S, $10 VP2 COE £ 1 A S8z 1T R i R3] IPNV
P, RELE A S RIBNE DA RIFMa
REJFEAE, AT LA /N B AR 5 KT Y G e 2
JLIN
25 BEEEEXAENEEREYE

LU IPNV Sp(VR-1318)f4 2 it F1 2 41
&Y IPNV I8 2H 2R di)s, BBt VP2 COE
B VI VE > BH P I s, e 72 T BRU A i 3 4 A 19
PRI, ST R oo tse s, S5 RaK 5. M
iR AT LLE Y, WA PS5 EHAT IPNV Sp
(VR-1318)¥ [ i, I Gk s kl, R Bt
VP2 COE M IMIEFFrkoR, FHRERFFRIANE
AR L HAT FURSR B 1 —FF 1 S Sk

3 g

e Qe B R SR BT s S — b B B K AR S
BEVESONE, SET- AR, 45 M6 i R AR Sk B K
(¥ 2 A e LT3 Ao e T HEA T 0 B 2 TS A4
B 1 T2 B, T AT A A T R 0 D
SPERFEREERE DT TE o I, HEAT A et R IIR IR A
TR T2 AR R ) 18 SR B S 2 T T

WEFE, X R 2 1 S B A TAE U B,

VP2 EEHEN IPNV [ EERGTEHEA, ke
EHBEMN 62%. VP2 HAMHLATASXH 150
A2 FE TR 2H J.(200~350 ZA HE IR ), 60 75 o3 75 14 1L 775 7Y
FALAPEFRATY, Heppell Z:11f1 Blake 251
FE VP2 ZREAMEA X AT 183(243)~335 &I
Mo [RIE, VP2 B R4l P i w5 15 0 R N 4
Mk R R IR RS IESE, VP2 )
217~221 HIEFRIEFE 5% # d kA %Y. Petter
NS IPNV VP2 LR B 2 R AT 1H 3 58 R 40
H, A SR FRIE VP2 R Y TR SRR
FI ML BEAR P, 7EZ S A 2] T HT IPNV Y
PifA; Labus ZEPO 4 T HRAE R VP2 JERIZESNTR |
FERE . RN L AR s VP2 B i S i
P, BAR 4 RIS [R R IE R G5 S P B2 AH 1
(1, (B Treme: . Il sh Y i E Rk
VP2 L TR i i e itk . Rk, ASE
BSVEEL VP2 B PR R A A R 07 X, )
MARKBITFHEERGER D REMEEA, JFE
BALB/c b il&huiid, PAHZREAE AR 5k
FEPERE KSR IPNV VP2 I, I IPNV-ZYX 535
B VP2 JEHZEH S IREMIIRANFSE . A7 IPNV
P IE FE— 2B BT IPNV VP2 28 1 9 e i
PRy E SR AL AR

DIFERFE R, IRk VP2 HAZ A
WARTE A2 HF R AT BB TR R 7K
FAFF i AR RERS AT S . RS BEIE RO | S
FE A A IERE T LS A FRBIAE R i R Rk
i R R . pCold fIGIR F iR EARREAS AL HF — i
B IERZS A, Bk SR ATE, pCold DNA
R — Rk B KB FFE A S AR S
AW espA Jash T, IERIAFFRLE 15 CIRIR T %
INEAE A, FBF, 7E cspA JAsF 0 FiiF, A Lac
BT, TR PSR T, AROh A T
FEATEER LUt HE A LTS, St

#* 1 [EEELISANIVP2 COEEALR
Tab.1 The indirect ELISA result of inspection

¥t VP2 COE Z& [ i s 5 )4

serum dilution ratio

1:100

1: 800 1:6400 1:51200

BAPE I3 positive
B IfL 7 negitive

3.5523+0.0234
0.0503+0.00186

2.9480+0.0847
0.04733+0.00067

2.5537+0.0383
0.04367+0.0003

0.5137+0.0147
0.05167+0.00233

PN =(BH‘I$E[H§ D90 m FIEL-25 F1FL. ODago nm E"J{E)/(lzﬂ‘filﬂl{ﬁ OD 9 nn TH-25 F1FL. ODugo m B"J{E)>2, TULH R B o
Notes: P/N =(positive OD4gpnm-blank ODuggnm) /(negative ODagpnm-blank ODuggnm)>2, it’s positive.
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£t 36 &

Tk Illlu—; positive serum
IPEILY negative serum

OD oo A1
absorbance

0.5
0 &
\‘?9() \‘a-“‘QQ \_\@Q \ﬂ@ \-@""@ & S «\“@
NN N
I35 FE1E serum dilution ratio
4 [EFXELISAKITVP2 COE

EARMERERMELER
Fig. 4 The result of VP2 COE protein
infected BALB/c serum

(a)

&5

B 4% S R AL ML VP2 COE
EHRMELER(400x)
(a) BHPEMLEE TFA 2528, (b) BATEMYE IFA 2528 (o) YR
IFA F6; 58 £B 55 0L S8 s (d) BRI TFA 6 56 S8 55 e 6
il 1o
Fig. 5 The IFA result of the antisera against
VP2 COE protein (400x)
(a) the IFA result of positive serum; (b) the IFA result of negative
serum; (c) the IFA result of testing liver samples of rainbow trout
naturally infected with IPNV by positive serum; (d) the IFA result
of testing liver samples of rainbow trout naturally infected with
IPNV by negative serum.
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FNE U o TRV B, ) ) 42 G2 2 T i DA 28 Uk
Ye IPNV UL 68 4121 A6 21 PNV i 880 F 177
1E, ik, VP2 COE & A EA IPNV B2 i),
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Prokaryotic expression and analysis of a recombinant fusion protein of epi-
tope of VP2 gene of isolated strains of
infectious pancreatic necrosis virus

WANG Jian-nan', ZHAO Li-li%, LIU Li-yue®, LIAN Ke-xun?, LI Yi-jing®, GE Jun-wei’, LIU Min""

(1.College of Animal Science and Technology, Northeast Agriculture University, Harbin 150030, China;
2.College of Veterinary Medicine, Northeast Agriculture University, Harbin 150030, China)

Abstract: Infectious pancreatic necrosis virus (IPNV) is a major viral pathogen of salmonid fish and caus-
es serious economic losses to salmonid aquaculture. We amplified a 616 bp epitope of the VP2 gene from
recent IPNV-ZYX isolated from farmed rainbow trout (Oncorhynchus mykiss) of China, and cloned into
pCold TF vector(designated as pCold TF-VP2 COE). The expression of recombinant plasmid pCold
TF-VP2 COE in E. coli BL21(DE3) was induced and detected by SDS-PAGE analysis. The predicted mo-
lecular weight for recombinant VP2 COE protein was approximately 78 ku and this was confirmed in this
study. The fusion protein was purified with ProBond™ resin from the suspension centrifuged and the anti-
sera against VP2 COE protein were produced. The prepared antisera reacted specifically with IPNV(ATCC
VR-1318)antigen by indirect ELISA. The antisera against VP2 COE protein had OD values at least twice
that obtained for the negative control serum at a dilution of 1:12 800. IFA showed specific reaction of the
antisera against VP2 COE protein with liver samples of rainbow trout naturally infected with IPNV in
Heilongjiang province. The results showed that the expressed VP2 COE protein was immunogenical and
antigenical which was the same as the natural IPNV VP2 protein. All this work established a foundation
for further study on vaccine and rapid diagnosis of IPNV.

Key words: IPNV-ZYX isolated; VP2 COE protein; prokaryotic expression; antisera
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