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#EE: 7 H RT-PCR H 4 7T IPNV S Ak % VP3 By & H 615 bp, o VP3 RE %l
ER ¥ &% R4k pET30b, 2 K #7 ¥ BL21 PR3 T K&, #if SDS-PAGE 47 % ¥, &
BEFREREATHHANL0OKu VPI B, SERAMF . 2HZ OO RAEHE
HREETEHARE W 30% .. HERTEFEMEALTEREY VP T8, fHl &4l
o Western-blotting £5 R 877, VP3 & 15 7 ¥ AL IPNV R M 3§ 38 51; (4 ELISA &R B R,
IPNV @ fRE skt A 0, R0 VE3 & & i W Rk 1:25 600 B, B/N >2, Hit % 7 5
IPNV &% & £ & BN, D E AR W, 5N VP3 B i3 5 R4EH PNV VP3 g - R
FRRANGEE, BRAHREREARA ARG TEHERLT IPNV VPR3 8, @6 BB MUT

BWUBAFE GHE T HERN R TR,

KW AR ERBAANR R, VP LB RECRE Yl

5 kKS .S 917

TR Be IR IR IR AL R B AR B MR IR IR AL
(infectious pancreas necrosis virus, [IPNV ) 5| & #f
FHah g —F m SR AA RN SRR
. EEUERA RS E FRESFHN TSRS E
HILAFE R RRRE . R EEEET AT
FrFHAY T A6 37,20 FEE LA Y 0L B 8 i B O B
K, V2 ] 5| S g A B AR 90% DL ERYFET
RIPTIPNY 383 Rk R B R B SR R
F70%"™ . FERREATEE, KRRt
FLETEERFI ALK OMNESRESE.
1960 4¢ , Wolf % 1 YR A Pl SR fa s r BN T
etk BEREIR e T . 1987 4F , RE M T HMH%
5 1y VO T TG A HE A BT TR A P K
ABEIT PN HFEY . BATBOREN TN E R
BB EEE, KA HEE T ERNE
Fik,

IPNV f& 5 B IR R S 35 B T X RNA ¥5
% #} ( Bimaviridae ), 7K 2£ W RNA % % &

YA H EA: 2009- 11-04 {65 B #1:2009-12-28
WEI B BT 5 RS 4 (C200837)

E R 1R 24, Tel ;13019721810 , E-mail . yijingli@ 163. com

SCRRERIRAS: A

( Aquabirnavirus) B 73, WER FATLEBEN —
+TE i, B2 60 nm"’, IPNV R FE A 4552 F
FTEEEMERK, I VP2 A1 VP3 KFEEH, VP2 &
H(50 ku) B IPNV 4K ER, S FRETE
PR ER , KBS PR ke s bR
FAZIPNV WG, £ IPNV BEFER
BT, VP3BIH(31.6 ku) B4k VR BHZE
B IPNV £ REEEMEA, —BE VP EH
SRAERFTEHNAGMEKRTEREN VP2 H04
BRSBTS, Tarrab &M 5ER VP3 B R
RESR N EERENETA TS VP3 F
7, Park " ESE T VP B E S A BEN T
=i, 38 VP3 [k VP2 AR B REERENE,

AT ] R #2ik R4 3R 1A PNV (sp) 1
BN VP3 EH (615 bp) ¥4 B VP3 EH M
8,487 T [PNV VP3 A MHLREYE, 5 VP3 &1
TEIPNV 2 WM ZEE T ENTREE T E
Hilf o
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1 RSk

1.1 #§

Ny IPNV (sp k) B B %
H ATCC, 4155 VR-1318 ,CHESE-214 411 3§
Y AR E RS HE IR EWS , Escherichia
coli BL21(DE3 ) Fi{#. pET30b 40k by 230 46 /R
Fo

FERXN /g DNA Fe [\ B0t A
BRI & B SRR T EAE R AR,
PR M E0MERY B TaKaRa 47, T, DNA 4 Hlf
W[ NEB /4w, HRP #RiC i F3 % 1eG 1 [
Sigma 7]

HE E¥E|4 PL 5'-AGC GGATCC T
GCATCCGGGATGGACGAG-3' %4 BamH 1 5
i M T #ES ¥ P2 5-AGC CTCGAG
TCGTCGTTTCATCTGTC3"4 Xho 1 BEHIf A
LAY TREFR AT AR
1.2 VP3 EFEAEE

% CHESE-214 £ fi 50 1 IPNV 41 3% 5
&, Trzol @R, VENH. FHEHERE R
RNA & Wi 5 )5, L P1 #1 P2 5| ¥ o PCR
FEY VP R B, PCRIEH&KM4 RIS T
A S min #R )5 94 T M 1 min 48 T
Bk 40 5,72 C T 1 min 30 MG, 72 THRIE
fi 10 min 4 TEILF R, £ 0. 8% IR &
karEiE, AR P A 4aRm & m Y B A B
It aiibry vP3 BH 5 pMDI18-T simple # k%
.16 THE3 h, H4L3 IMI09 BESMAMMSP .
WL ARk, 2R, PCR X5, FHEEMm2
4 pMDI8-T-VP3 , W5 A w1 .

1.3 EHRERK pET30b-VPI gy

B4 J A pMDI18-T-VP3 R # F=ik ik
pET30b Fifr , 812 BamH | #1 Xho | SIS,
# 0. 8% FE IR BE Rk B2 by Uk 4> B8 U, e [ Wi 2k 4h sk
36 VDR R W B B 1 % VP3 T pET30b
A T, DNA #EH:MEL, 16 THERE4 L BAEKE
FFE BL21 &2, A& 50 pg/mL W-RIEE
FPUMRTA,37 TR, BRRCANE %2
B R B, 284 . PCR % 2 /7 , B pET30b-VP3/
BL21 HABEHTFFME,

L4 VP ERANESFRIEREWL
¥ &l W 5% 77 1Y PH o4 = 4H B pET30b-VP3/

BL21 $21:20 35 3] LB {ypp HF,37 CHRSGEH
FFo YTEW ODgyfHiA 0.6 M MA PTG (&M E
1.0 mmol/L) 5 6 h, BARIEH | h R EHK
AER MR R BT, B RERSEEE
P )s 4 T,5 000 x g &0 10 min, FHEFFIURE
[Fl ) 3347 SDS-PAGE 4347, FIREFEM2EH
a4l VP3 B, SRR T . B R
SFELFEFENE A HNELNARERNE LB
( AE4LET) PR MPEI ( 4iik/5) #E17 SDS-
PAGE R, % 1 # 4h 73 6 Y6 BE I 2 b4k 1 4K
HER
1.5 HmmFEEEE

RFb R AR & F CHESE-214
HMHETE IPNV, S @048 (1,33 wom® ) 51 6
BEOE T dimE, dhnRESSRH
RrEefAReA b, K TERNFA=ZXEAR,
BHATEMNGRE 2 mL AR E N 2 mg/
ml, BEFVAT, R SRE KOG RN, 73 B L, F
RFAEmYE. 414 dJE, FLdRESEER
HIERIRA B 2ERNIR A A AL BIT 58 WAk
i, LUG EBRPAMREE K4 KER)aE 10
FAORER I, T 4+ & I0E , — 80 TR

VP ZaRb#FeREe XWX KEH
REMME T Z RIS VP EH, B R&T
FeFh 2 mL, B H 2R, 2 mg/mL, SRR
TR b SR S SRS , o 45
M, -80 TR,
1.6 FdiFRara#m

TRYL IPNV A9 41 f 57 9 R 3 ELISA iR, &
F.200 pL,4 Cit®e. ¥ H,PBST ¥o4R 3 ¥, &
WS min, YL A% E N —
B, R R, 4L 100 pL,37 THEH 1 h,PBST
ViR, HRP FRICHFHi4e oG S8 —41,1: 5 000
¥, 4L 100 pL,37 THEH 1 h, PBST ¥4k
OPD 37 CE £ 15 min, 2 mol/L H, SO, ¥, &
FL 50 pL, 21 R e 51 204 BEdRAY B OD g,
B, [AJHE ELISA A IPNV FLiniEL 4.
B A4i{k R VP3 H L E H S ELISA 4, 81l
100 pL, BAEHKEE R 2 pg/mL, HHL VP3
T B U7 A1 G BRI O —3n, R A T e
VP3 HARMERM. ERHAE: Y P/N=(H
ealliR A OD 4900 HE - ZFHA OD s000m FI1E) / (BH
PRI T OD jo0m B {E — 25 AL OD o HIE) >2
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A, W4 DL 395 Py A 8 B B g I B AR o
1.7 VPI ERNEMEER

¥ESIE 8 VP3 R H % SDS-PAGE )5 ¥ B!
PIHIRA K £ NC JEF 5% Mo AR FLEE 1,4
CiA. K H,PBST ¥iff, HEHWERL2HE
5 R —F,1: 1 000 ¥ ,37 CTHEF 2 h; HRP 47
TR AR % TG 4, 1:2 000 #%,37 T/
A2hje,F4-E-1 -ZEBHEYRAHFRTER
15 min, PR EEHFE. Western-blotting 574 5 il
VP3 EAMTTRE .

FRIERZ: PNV B4 BT HE 35 4 el ik ELISA #7,
L VP3 | AR —5, 12 400 Fgiir
LA #E . HRP 370 1034 % G 228 =4, [/
# ELISA {420 F VP3 AL SREM R
i

2 HR5H

2,1 VPIEBEHYMESHARENEE

Iz sl PCR =47y, #4k PMDI18-T 84k, %4k
JMI109, 3K 453 FHH T 4 iR pMDI8-T-VP3, &
BamH | f1 Xho | BN EEH) K PCR % F, K45
WX HB B 615 bp, M F S REN B
RT-PCR AR AT T Vo3 HRARE(F
ZERAKER) -
2.2 EHERERE pETWL - VP pI8T

£ BamH | il Xho [ T ES 17 EY pET30b F
VP3 EREE G, 4L BL2L, 36 LB PR R
J& . #BE pET30b-VP3/BL21 BEFEIR & 557, €
B Fiki, £ BamH T # Xho 1 B LB %52, 30
P11 P2 5| #1347 PCR 43, 0. 8% BRAS¥HEENE
LIk &5 R, PCR =Y s U148 B89 H B9 F
B 5N BRI (B 1) . TS
R vP3 EE#E#HHE A D] pET30b ik I
(MFFERERR) o
2.3 VPI EOAMESFARLGWL

2 SDS-PAGE rth Al 5 X B FHEAR
# t,pET30b-VP3/BL21 EHH & IPTG #9 5
1~6 h K T A/ DRRLSED VP3, 754
X4 FIEE30~35 ku B T REMHKED
i (F 2), 5 DNAStar 3 4-Fi B 3608 30 ku
A, H—EEENEEESNRNER , RiEE
B TESF 4 hNREEER. SHEH
BaMEHWES4 W EEE SBEAE

Fi 30%, BB NAEET)AEE, & SDS-
PAGE 434 , Bk E S FIULIEF HE BERE AN
B, ) AR 1 LA AT s R R AT
(E3), SERKESML, TEEE A at
BER, HAERAEAEE. £REFEAR
Bkt rI ¥ VP3 BH, B8 R —aifki) H 1Y
HA,EMOLETMERAEE SN 3 mg/mL
(FE4),

12 3 4 5 4 7

2 000 be
L 10D bp
730 bp
53 bp
230 bp
1K bp

E1 EHEN pET30b-VP3 8t ,PCR B EE R
1. DMA marker DLI5000; 2. BamH 1 1 Xho L SEHT; 3. Xko 1
HF§Y]; 4. BamH [ 3K§40 ; 5. DNA marker DI2000; 6. PCR
MELR; 7. PCR BT,
Fig.1 Restriction map of pET30b-VP3

1. DNA marker DL15000; 2. BamH L'Xho I; 3. Xho [
4. BamH 1; 5. DNA marker DL2000; 6. PCR product; 7. PCR
negative control.

1z 3 6 T &
116.0 bp— ]
66,2 bhp—
450 hp—
45.0 hp—
.0 bp

18.4 bp— 5 An ha B

jﬂii‘i .;

B2 A pET30b-VP3/BL21 REFH
SDS-PAGE EE4£E
1. B marker; 2. 28 5Hj: 3~8. 185 1~6 h,
Fig.2 SDS-PAGE profile of expressed protein
1. Protein marker; 2. uninduced bacteria; 3 - 8. products by
inducted from 1 h to 6 h.

2.4 HmERMHIE

W A B0 ] B R R 2 N 3 RIS VP3
B SRR P T, 40 3% 20 B S O I B 4
REAYE LT, B F AT LR R, T
ELISA %, W@ 45 R =W PA S E 5
MBI B R A, 3% 2 P/N >2 /i, I
BB A4 B2 1: 102 400 F1 1:204 800, Hi
i &R PT-EREIN TE WA VP3 BAH ME
B (S AE6),
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ku 1
116.0—
0.2 ——

5

P | .

.i -

45,0 ——
3.0

1B+ ——
4. 4—

H3 SEHEERSKEREE LEN
LI SDS-PAGE 4317
1. # 1 marker; 2. BE30T; 3. 895, 4. EFE LF; 5. EFN
¥E-
Fig.3 SDS-PAGE supersonic of expressed protein
1. Protein marker; 2. Uninduced bacteria; 3. Inducted products;
4. Supernatant after supersonic; 5. Precipitation after supersonic.

ku 1 2 3 4 35 6
160 — §

668 —

5.0 i

N — T - — —
250 —

[ ‘ L

4.4

E4 VP3 EQ4i SDS-PAGE EFEHER
LS 2.9 5 3 BSR4+ B EASRER
;5. A Marker; 6 ~9. 4k VF3 R

Fig.4 The identification of VP3 protein

purification by SDS-PAGE
1. Vnindwoced bacteria; 2. Indocted praducis; 3. Praducts afier
suparsonic; 4. Proteins wacomhbined with Ni lon; 5. Prokin
Merker; 6 —9. Purificarion of ¥P3 protein.

=l
Lr-q]
p=]

2.5 VPIEEHEMARA

4145 £ SDS-PAGE ¥ EIF| NC & |, &
SERE & - IPNV MIH 101 000 fRfEy—
$I,HRP - F 54 G 1:2 000 FRIE N 41,
Western-blotting Z5FUE 7, #SEHEEEH
Fahitbhy VP3 HEAE 30 ~35 ku 4RI T BHEH)
ReRMEARE, BRIV KR —, X5 SDS-PAGE
HELME T B B X RASE TN
F iR E A LA =4, Western-blotting 453 i} 1
FRILM VP3 & AT # bl IPNV FHE M F R A,

#iAH VP3 EHEA RFRPiIRE,
2,6 VP3I ERRREMARN
FRE: IPNV B 40 M55 77 6 5% BLISA 4,

‘ﬁﬁﬁi V3 P RBEIL TR, SRR

- MEEFREH, §1 VP B E Ry & M E R
1.25 600} ,P/N AR AT 2, A &M%
SemBhEE SRR R R i VP K
HERR M F B LS IPNY 3, VP EH R
H R R,

— [H{L:A#F positive scrum
= MHENTRF negative serum

- -

3

2

52;:'33:t=.

1:400 1:1600 1:6400 1:25600 1:102400
J[[R=g oy

serum dilulion ralio

0D, B YEAFL
absorbance

E5 [E# ELISA gl SRE DA G R
Fig.5 The result of purified IPNV
infected rabbit serum

— Al positive serim
- BHFE M i nega Live serum

E:it:m.

1:400 1:1600 1:6400 2: 25500 1: 102406
’ﬁ-‘%ﬁ'ﬁ’

serum dilution ratio

4fitluim'}lﬁ{ﬁ
absorbance
= bl L e

ap

6 [E# ELISA £ili VP3 ERKRMERMNER
Fig.6 The result of VP3 protein
infected rabbit serum

- 1 2 2 . 4
18,0 ——

w0

s0.0— O

30— | .

WO

19.0 —

H7 %#=iEBE1E A Western-blotting &30
1 REY marker; 2.E%0; 3. 595, 4. fLEA.
Fig.7 The identification of expressed
protein by Western-blotting
1. Prestained protein marker; 2. Uninduced bacteria; 3. Inducted
products; 4. Porified VP3 protein.
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®1 MEEELSARAFESER
Tab.1 The indirect ELISA result of inspection

VP3

i AR 1: 100 1:400 1:1 600 1:6 400 1:25 600
serumdilution ratio
FHHE 3 positive 1.664 £0.033 1.430 £0.039 1.199 +£0.028 0.467 0. 040 0.304 £0.192
A I 7 negitive 0.238 £0.012 0.106 £0.017 0.062 £0.003 0,052 £0. 004 0.042 £0.008

B P/N = (P OD o FIE — 25 ATl OD jopnm I/ ( FAHEI & ODsgqnm i — % 3L ODsonor HIE) >2, IS IB7 S5 1
Notes: P/N = (positive OD gy — blank OD,g, )/ ( negative OD, g —blank OD o0} >2, it s positive.

3 e

R G R IR IR SRR B — RV E B KA s
TP, FETO AR i, S5 LRI R R B K
MZwimst™ . BB X R B R,
TERIFHB 0T, Milne 4 R4E VP2 K
Vg VP2 B E 5 206 bp F B335 4, B
HuEESr T IPNV RT-PCR-ELISA # I 7 3, 3% #p
FtkREUTAEGEIAF) 1.5 x 10 PFU, Ana %'
443 IPNV VP2 E[FE) DNA 3 1 50 0T i, 7 55
Z:H IPNV DNA %19 n] 38 & 8 7k 4 F R4 &
% R, McKenna < 04 415 IPNV ZEP A B
Bt (VP2,VP3,VP4) 53 35 [ B gepk pi B 72 ik 40
th I, ¥ 2 BHK 40K, 323% 144 141 % [PNV VP3
BTERERU AT, I ANEE 2 E I e A
FPRpE R R Rg Y Ee" S PNV
EETHRES HRRUNENEE TEES
FEUT 85 W TR R P e . MRS AR
%o i & A 2 0 R AR B R T 7 v, s A
ELISA A EfRiCEBRIFE , RT-PCR 55 51L&
ST AR B RER D PNV B 7 M) g
IPNV (4 0 50 IPN A #0175 W 4240 T oI S 4K
o

VP2 B VP3 B R IPNV [ T B HE
M. &4 Mk, £E%HE 3 VP2 FH S
IRESEAT T B Xt VP3 B A BRSO AE T
b, —BIKA VP2 EHE PNV B R B R
R, &8 FERPURA &, VP3 B HAE N IPNV
HNKEEES SRER TR, HH Moon
4B PNV VP3 I VP2 Z B A5 KB
SR G pEiT i, 8 ok ELISA FlIFR A8 M4
R o U B I TE BT ARSMY, IESE VP3 TR EHE VP2
EREAEEHHRREREE, X5 Park %" gFF
REFRHTE. BivAEiER ve3 EH 0
SR, R HEEE, SR VP ERSHRE

IHREMIER AWISE ., i sr IPNV ({32 0 ik F e —
HWFEH IPNV VP3 & i fr 44 4t
WK

VP2 f1 VP3 EHEMN [PNV & EZH R,
MEZZREN V2 EHZUAREERXF
7 b R, AREHENER RS
BHRRGERIEN VP EOLWBRAE, 55
aifh, b E AR A -MEAMBENED.
if Western Fl [i] 42 ELISA {3 % VP3 EHEHT
AT 4T, AR/ VP EH W R
BL PNV FH I 78 VR B, 505 4575 B — , i B R ik
B VP EARE R R REE. W, Rl
il & Mt VP3 RAMMLE Y 5 PNV (5B R
B, #H VPR3 - HA RATMEE R, Ak
Y e SHRE B, (H A B A B SHU R TE
B, HOBA R TR A B e TR A,
MR, ERENRFE, REREEN
WBE, MATZRH&EN VP RARNREEXH
Fhete, BV A PR, Bk, VP RO EN
IPNV 1R MBI, [F 0 0] 555 sh Wil e 7= A e
Sk BB R A8, TR T LAAE MBS IPNV S {R
PEBETRER, B4, VP33 BEHEZ2 A
BeRmh SR TRsEE, ReadsE
BT 2, X3 T IPNV 241 a3 5% E B AR,
SR A EEEANRER L, RRBEH
& T W SR DL I R ST A Y SRR IR
FEIREN LT B IR B T AL
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Prokaryotic expression of VP3 gene of infectious pancreas
necrosis virus and antigenicity of expressed product

ZHAO Li-li, LIU Min, HA Zhuo, LIU Wei-wei, ZHAO Yong-xin,
GE Jun-wei, QIAQ Xin-yuan, LI Yi-jing"
( College of Veterinary Medicine, Northeast Agricultural University, Harbin 150030, China)

Abstract ; Infectious pancreatic necrosis (IPN) virus, the etiologic agent of infectious pancreatic necrosis in
salmonid fish, causes significant losses to the aquaculture industry. The gene for the viral inner capsid
protein ( VP3) was amplified by RT-PCR method from IPNV, and cloned into pET30b vector. The
expression of recombinant plasmid pET30b-VF3 in E. coli BL21( DE3) was induced and detected by SDS-
PAGE analysis. The predicted molecular weight for unmodified r-trunc VP3 was approximately 30 ku and
this was found to be the case for E. eoli protein. The amount of expression made up 30 percent of the
bacteria protein total expression by thin layer scanning analysis. The results showed that the VP3 gene of
IPNV can express successfully in E. coli BL21. The fusion protein was purified with ProBond™ resin from
the suspension centrifuged and the antisera against VP3 protein was produced. The pET30b-VP3 fusion
protein can be recognized by the positive serum of IPNV by Western-blotting analysis. The prepared antisera
reacted specifically with IPNV antigen by indirect ELISA. The antisera against VP3 protein had OD values
at least twice that obtained for the negative conirol serum at a dilution of 1:25 600. The results showed that
the expressed VP3 protein was immunogenical and antigenical which is the same as the natural IPNV VP3
protein. In this experiment the IPNV VP3 protein was expressed successfully by using prokaryotic
expression system. The expressed fusion protein was active and the antisera against VP3 protein were
produced.
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