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PR BamH [ # EcoR 1 BSYIN S R E R , A B MBI RKEIRF R IAZE pFAST BAC HTB |,
BEHMEEFRREER S BREENENFREL, RETYE SDS-PAGE /&, B8R 5HHEH 31 kD K/MEYI&
M, B NG AR A S BTG 25 R Sl & HU, LR 5 T2 IR B AR AT 78 R R AR A R
FTRREREGREN, BEEQ VP31 5SAKREAIEDRENERERX IR ENERETREEEEEM,
R RET; ABSSIERE; BEERS VP31, R sinidn
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Relationship of white spot syndrome virus envelope
protein VP31 with precociousness of WSSV

WANG Yong-jie, PANG Ting-shuang, LI Yan-he, SHE Lei
(Institute of Fisheries, Anhui Academy of Agricultural Sciences, Hefei 230031, China)

Abstract ; White spot syndrome virus{ WSSV ) is a devastating viral pathogen of cultured shrimp worldwide. In
this paper, two primers were designed according to the sequences of envelope genes, VP31 of white spot
syndrome virus( WSSV) in the GenBank. The DNA fragment about 783 bp amplified by PCR were linked to
the BamH | and EcoR I restriction endonuclease site, then cloned into pFAST BAC HTB and expressed in the
5th instar larvae of silkworm. The molecular weight of the engineered protein was about 31 kD, which was
identified by SDS-PAGE analysis. Antiserum of envelope protein VP31 purified by Ni** column
chromatography was prepared for immunizing New Zealand rabbit. The VP31 antiserum was used to neutralize
the WSSV infection on crayfish by intramuscular injection. A neutralization assay with this antibody
demonstrated that envelope protein VP31 is involved in WSSV infection and that VP31 might play a key role
during this process.
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HYFRAF AL 5 A8 T AR B e, T E BRI KRB IOBE e, e £ 1T S4ER , AR R E B4
SRR RS BATRE U RS SEE T EF RS S, HERATSF AT, FEE WSSV &5
A FFI AT, WSSV fITF5R B 24 A S EE AR, 454 AT A8 2 B A9 4397, UL R B0 HLER 1Y
BF9E, & BRI WSSV BIF i S . 78 LA R R BUR Th R I BT 9t b, 3R AT (9 B0 98 5 AT
T 30E, FEAT AR (e R B R T OB B BRI 2 I e 5 S BB ERC ", B B R
( Proteomics ) 3\ g S BF 73 T RE £ [B 41 2 07 T —FhAG R 7 1 , BN F T WSSV #4507 H OB SE
bo Tsai &5 H—FE R 5 RE R WSSV B/NR SR 4T 4y B KB B R 1, XK R
BHTEWEAMNLEE  LERRESBEANLE . HATCIRE 39 i WSSV 45 ESRE T
Y 5E 5K il Western blot MG SR AR KIE DG 6 Fh2 SRR RIEE /X, 41 VP28 VP19,
VP39 VP36A VP36B Fl VP31 &1°°! | ABI5Y BIEEF BIFRHE (BuNPV) RiX RS hRIAMBEEE
1 VP31 2, LRBE G TS5 VP31 BEES ., B N ARSLI%E S, aREsmE 2 K H Rl &
LTIETIR . MIROKTL RIS i E 7 AR WSSV #4T  AIVE IR . X TR s
H VP31 TREMIBTSY, LI BT A B A DR B A 7= AL BB B — R 28 IR R, t R R B R
B4 THLE B A B & 1 i S e TR BT SR 6L T 4 BBl

1 ARk

L1 bR

FLEREEAR 2006 4F 4 A B &Kt BT, PRt R MEANS S . RE
 \SEZHEE 60 LKIRAE , BN /KIEFARSR 10 ~20 HIKE R 20 ¢ /64,7628 CAB T E#MAE 3 AL
to

Tag DNA G T4 DNA %8G 5 IR DBy TAKARA 05 7= &, PCR 4lifk B0 &
S bR G BRI B s A T, RIB B R KA T B A = /A7, His-tag S5 R ZATHEM B Novagen
N FEMMIEIREE YR KA T EE H %y GIBCO AR =&, HE Ryl g i
ETHEYTERERAT,
1.2 SRE MR A R A SRR A ) 2%

PR EARRIE T 2004 LA L X B BELE AL ZFAE IR AR B A9 N L5782 [REE IR, AL =
R, MR @ R IR & T S 30k 101,
1.3 BmNPV-VP31 FRikH AR Rk
1.3.1 J&#fi pFAST BAC HTB-VP31 EEHES5 L E

R #E GenBank | WSSV % B H 5 HE FH VP31 F %, K it 3 & B 5 ¥ (Pl
5'-CGGGATCCATGTCTAATGGCGCAACT-3";P2 5'-CGGAATTCCTCCTCCTTAAAAGCAG-3") £ ¥y 5’
1 3343 5000 BamH 1 (EcoR 1 BEYIAL A0 2 NMRIPIREL . LA WSSV R B IR BN , F SR E
DNA R4 BT PCR, 854 PCR ¥ 5ifE %] pUCH-T Zff L, F BamH I \EcoR 1 F§Y] pUCm-T Zifk
-VP31 BefEE A M sk, B ik B 0 B, B E #5144 BamH 1 (EcoR 1 E§Y] ) pFAST BAC HTB
ik b, 5% 1L E) DHSa H, PCR % i E FAME SR .
1.3.2 EZH Bacmid A TIEFREH M (Bm)

1 3o % EE 2 AT IR B Bacmid/ VP31 E R 48 IE 4 Bacmid, #E4 Bk DNA/BE AR &4, TR
A 73 5| B Bacmid/ ZEMEEE B (5 ~ 10 pg) , IDATGIMTE TNM-FH b R FRZE 100 pL; W B BUK KR
8 pL,INA 92 pL FifiE TNM-FH, K A %R B IRS), ZIRHE 15 min, BUEK RIFH Bm 4
ffL, FATC I s TNM-FH 35355505 2 ~3 ¥, A 800 pL TCI 5y TNM-FH 32505 | FEANAME & 1T 1 iR
Ri DNA/ g &%) 200 WL, 28 CHZEEFR 2 h /5,0 1 mL &4 20% 75 /) TNM-FH 485235 5% ,
28 CYkZrtEsF 60 h J5 , WA MR AE . 4RMIL NI B2 )5 , RN 3 s E 4 BUE KRTHIRY Bm
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1.3.3 ZBAFTRZFAR BmNPV EREHFRIA

KA EHRS LERERARES FEAREEARNAEREKANEE, 25 CEFRAER
Z= 4 d J5H:ER, 5 R EVK B WCAE I K, 10 000 x g BS.0> 10 min, 57 FH PBS Bt 5 15/, AR
TR EREGE IR ZAR , B 100 CH 3 ~5 min /5,10 000 x g #5.0> 10 min, FH4rit His-tag EHZHTE4E
1055, B it1T SDS-PAGE HLJKEE .
1.4 ZRBEHLRH &

FaifbE E 200 g 5SEEFAIE 23 RIETIRSR REH U= KA %, FR™WJE B A 200 pg &
F1hnaE Fe— Ik, IR PR . TERJE— NSk — & J& , 303N B i 4 &Pt id
1.5 FRFERS T

BRI 4 AOARBIC LR EFME T =), 0508 2 57 B9 M 3E # A4 . PR X
HRLH AT BB I T VS ST BB AL . 2 R BR OB LS T RIZE P TS TR S WSSV ML W% 14
FURA,26 CTIEMA L h 5,5 RS WSSV BRI (RENEFAER PCR 28,40 1 x10°) , TAI%K
553 I VR R P bV S R BT PR 4 - WSSV BLIR ) PBS W% 1 45,26 °C F A /A
1 h J5 ST YR (R BR 7E FCES R ; BAPE X FR A (@R IR R IR MK 26 C THEM | h B ST ERE AR R IE %
IMIEXT R 4H . f IE 3 M iE S WSSV MR EMEIRS,26 C FEA 1 h G ERER, THE
0.15 ml/ B, 4 20 B, WA EEIRKGE, £ HRSRE(18 ~26 C) WA TIRIMBE S B EFEFE,
BRI T AR IR, I R EFE T B O o

2 GREE ’
2.1 BEEARERA VP31 Bk 21226 =R o
PCR 38 H B9 & K VP31, K/ 783 bp, 5148
PCR [a] Yit i 3 & Bl W PCR =9, H B HwE A 3530
pUCT-T ke B fl K BT B DHSa, 3615 € 4 18 o
JKERER, BamH 1 \EcoR | BEYI TR % 2 H E#% 1584
BT, SRR 1 FR. L
2.2 PCR %% Bacmid/VP31 R[N 5 E &
i) B 1 pUCm-T VP31 fymgy) e
Bacmid E 41 fi 4 i B U0 5 HE UKk R A, (R AT Fig.1 Restriction analysis of pUCm-T VP31

H pUC/M13 iE 61 5| #pi#47 PCR, fH K E A 8, M. Lambda DNA 4} FE#5#E; 1. Bacmid/VP31/EcoR T + BamH
5 Bacmid 5 pFyg B, HTB-VP31 2 % 4 T & 18979
48, FRIS K BE R iy 2 430 bp S EiRAKEF KL 783 bp, 611K 3 213 bp, HARKETHSYRKEN
300 bp, KL RBIRTE 3 213 bp MR — K B H 7 B, R HEFEH Bacmid/ VP31 ZEREII(E 2) 6
2.3 VP31 #£EEHRIME S 2L

B HBHR Bacmid/ VP31 IL5 YL Bm 4], ABMBIREHTEARELE, DHMETIUEE
HIRERYH Bm N AR MR, BWEHARERBREMRE, WEMMKE LFERE 10% SDS-
PAGE B33k 47, A K L 359 £8 Ni** His-tag SERZATAE S04L IS I B UK A3 HT, R BAELY 31 kDa A0 B — 4%
S (E3) . FERMEAFREIITMER—2, £ VP31 BT S BAEERNFR T N EHH
=ik,
2.4 ZREHAXNEENSAER

TESR 15 ~22 CHISIE T FRAE04E R 7R, LB T RIGL LTy, X 15 d, FET=% K 55% . i WSSV
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FHIR MU S F FHE X BB 4H LTy, N 6 d, FET- R K
85% ; HRIEH WML IEXT AR LT, R 7 d, B FHPERT BB 4H
TR BT B4, (AL T- R A8 T 80% ; B M R
20 BN RRAT A SR IR S 4 — R TS 1R ,20 d R
AR EFTHT(FE D),

3 e

B AT RN R RG-S R IGFF B B & FI
FLAYAMRBRGE RN T BRI TR UL
B4 NREBRG. BRIPRREREBERSERE B

K2 E2H Bacmid/VP31 fy) PCR K F
Fig.2 PCR products of Bacmid/VP31
M. Lambda DNA 4> F & #5#; 1. Bacmid/VP31 f§ PCR =4,

BT ABIIRA DA ER B A RIEB R G, BB 2. Bacmidiy PCR =4

FRRIKEET) (E e G RAR R Z B
ARBR, B HUERIK RGEXTHE 5 W0 7= 4 RE IE 5 0
T, SR BEERARAMIL, HREFYAEE
IFRRREYESE", BRKEEREEREZ
WA AcNPV SRIKRGE, AcNPV BRF EHERS,
BB/ 28 TR HL, X Sf21 .S J& TnS R R4
ARG BERGR SRR ER R MR, R
I, MELLE S LA A ER, REE—FK
HAFHETTR K, ZE BnNPY RERFAEF
AcNPV FaR RGIMIL ., FOMR T H Bk sk &, JF B
A UEXBRANETEHENRE, AEEE
BmNPV FIARG IR T EB R AE R R Z et
HEM RS, REHE R & G A A = R ESR
AR AERREES M S &R, £ SDS-
PAGE 734, 25 53R B, WSSV-VP31 R [H e X E RN
BEITRERE, FREFHFRDEITHHEL—

kDa

94 -
67

43

3 SDS-PAGE Zp#fr 58 Ifi i B2 R IK 724
Fig 3 Analysis of the expressed product of 5 th larvae
haemolymph by SDS-PAGE
M. @B FRERHE; 1 MR, 2. T4 VP3L HEH T

B, #0031 kD, XA T AR B KN gk is > RN VEIER
WAMREE . WSSV HERHE S VP31 Gt THI & O B B —E 0 AR S AIRE ), HLIS R AT AR

BB REEARREIURENLTEE L, WEN
ABHERESHMERE Z RN SIS S, T
FEZE B R LR SRR T 4 A BB TR
SRS, BT RS R AEA, A
BFFT B4 P RN B 3F 503K — 5, 2 F5 9 BRI L 1 7
hRIZH A A B R o FC AT £ B T 0P 2 4
e EF 20 d [FAET-RA AT 55% , LA BEIETE
VP31 5B S IE RS RS — S X R TER

®1 MEERREREAFIIFENER
Tab.1 Result of VP31 antiserum to neutralize WSSV
infection of crayfish upon intramuscular injection
o x| TR/ 528k 20 d AFET-R LTy (d)
2 FEWREIIH

LR 22/40 55% 15

BA i Xof BB 2H 34/40 85% 6

[Ghechag: i) 2/40 5% >20
SRAEH M X BRZH 32/40 80% 7

BRRABTAREEEZEM. AR TREBEEREQ SHWEZRE XA KEERVIEE A F it
— I (ARSI S 45 RAE L PR B H VP31 e BB h e Al
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