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SR P45 B 2 (white spot syndrome virus, WSSV) &G54 BRGHEF
FRFENV I B TR IR — o Bt R AR ORI AR ER
WRDNA S g, HATMEG Ty, BUtH e, MERAIR A BT Bz,
REMEAZ Y 2 T ST AN BN, Sk RV RO I PR 5 A4 J3 T 77 o

AR AR 5 A TP SR . XA R T 2 2 i R b i 4l
ML, I Ay 5 A 57 B 7 v 7 A T R o ST LA 322257
RSy (1) AL VP33 FISEE o B AR IR Tk 6o 50 s 2 11 45 44 B 1 2k
4T SDS-PAGE HLIKMITT % %5 7€ J5 , 455 A AR AI LLAT 704, CUfiE VP33 WSSV
RN ORF wsv2b4 Gt o AL HAE £ coli XLi-Blue M £ coli
BL21 (DE3) rh ik 4tk T M5 6 X His 1 GST Fikhr2S A VP33 1, IFfeseal
IR B ((His) e VP33) S/ BORARe 2 e bk, =
J5i» A GST pull-down 2347l Far-Western 0 #ridiE W] 1 VP33 5 & LU
Ly — A B VP24 Z [aAF AR S E AT AR o (2) REX; WSSV 42 5L DA
YR HT, AT T ORF wsv406 (1) DNA 241 . ASOH wsva406 4231 3 ]
TolE B AK pGEX-2TH, FFAE £ coli BL21 (DE3) i THIE, 153U RA LR
FAAE AT E RS R o AR JG 2 R S AT AR 1, /N R O
AN L7 IR,

JBRA] . XTI B SRS ST B ;. VP33; ORF wsv406.
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Abstract

Shrimp white spot syndrome virus (WSSV) is a pathogen causing heavy
mortality in shrimp farms throughout the world, which is known to be the
most critical shrimp disease known until now. Virion is a rod—shaped,
tightly covered with three—layered envelope and has a tail-1like appendage
at its end. The WSSV genome consists of a double—-stranded DNA estimated
to be well over 200 kb in size. This virus has an extremely wide range
of potential hosts, infecting not only shrimps, but also other decapods.
The cumulative mortality of diseased shrimp can reach 100% within 3 - 10
days. White spot syndrome (WSS) affects most of the commercially important
shrimps and causes serious economic losses to the shrimp farming industry
worldwide.

This paper is concerned about the structure proteins. Two main works
are included as below. (1) Functional analysis of an envolope protein VP33,
the product of the wsv254 gene of WSSV. It was reported that VP33 (VP281)
in the virion was identified as an envolop protein using western blot
analysis and the transmission electron microscope immunogoldlabelling
method. In this study, the wsv254 gene was inserted into the pQE-30 and
pGEX—2TH vectors and expressed in £ col/i XL1-Blue and £ coli BL21 (DE3)
as (His)stagged fusion protein and GST-tagged fusion protein
respectively. The purified (His)sVP33 fusion protein was used to immunize
3—-4-week—o0ld Swiss Albino mice for the purpose of antibody preparation.
Far—-Western experiments showed that VP33 interacted with VP24, a major
envelope protein of the WSSV virion, and itself. GST pull-down assays
further confirmed the interaction between VP33 and VP24, as well as the
interaction between VP33 and itself. (2) In this section, full-length
recombinant protein encoded by the wsv406 gene of WSSV virion was
expressed in bacteria and used as an antigen to generate antibodies in

mice. The recombinant plasmid, pGEX-2TH-wsv406, was constructed and then
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transformed into £ coli BL21(DE3) to express the target protein with a
GST tag peptide at the N-terminus for detection. Cell lysates were
sonicated and loaded onto a nickel affinity column, and recombinant

protein was eluted with 0.25 M imidazole.

Key Words: White spot syndrome virus; VP33; wsv406.
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1 MIFEARESERE (WSSV) RESTFEMEMR
1.1 ARG SERSTRER
111 T AMGESERSHI AT GA

[ 20 A0 70 FFAR, B AN LOUPRH R e, 78t 5GP H LT X
URFREEH, $] 80 AFARK, A LFRFEATUF LAy K P b i B AR S =
Nz —, BRI, e B L 2 B R R A A R R IR0 ) . 1992 4F
FEC S 75 [ SR AR R AR 4% 8 R — PO IR % i, AN 10 s A 4t 5725 R 8
FFRGENY o 120 H AR g PR R e Y B 0. 5-2.0 mm K/ FIEBRE R
BLEZ 5y T, RIRRIZN IR B ER AT . BRI, I B SR A RE NS
URLE— J& Y FET 26 ik 90-100% ", 1l FLER T 46K 2 B (KX iF 2 4, iR
RR 2P RS, S KRS H SR s By e
R TP LR G RAEAN G5 IR FRIENVIE BT BRI G %, il v AR S Pty >k
T B MR, AR IREERUK P IR 2 A5 T IV B KRR R

Y Pt IR A B A i P8 B A — P AR AR 2, S AT AN
SOZIREBEREAT T 2088, IF& BT T s . HARZE W5y B B 2 fir 44 A H
AKPURFERIF BE (RV-P) ,  H [ 2 5 OS50 Ao WP R BEAT o B2 A 905 - 40
BT 24 0 BN AR GE A SURBERTARE TR (HHINBY) , B2 ds 2 A
L REFIR IR BE (WSBV) , 2 [ A B B2 R B i st (5 AR 20 rh IR 2 1 2 23
H ) AT ST AZ I A2, TR 73 8 BT 05 75 i 44 DA R ek VR S AT oo R S
Wi si (SEMBV) o S HARIE S B LR ARZ, M &R, BT, A
BE 100 A X S 2 A2 ] — Pl 25, (0SSOI ST 45 RGBT 1K S /e 15 T Ay
iE s TRTFRIRATR R0 R, R ER AL IR PRAEIR o PCR. AZ R PRE A I 45
7 T RATABIYE, PRI % 20 AR ORI [ — 2R e R A 5, Lightner S54d
VORI 5 1587 1N iy 44 0 (1 BESE B ESi 5 (White Spot Syndrome Virus, WSSV),
WA 3 T WA
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1.1.2 NIFERESERSNESEHRELEYE

WSSV &1g4> Ay 1k IR B R W T MESh 0w 8, B 28 40 2K 28 514 (ICTV)
55T ARSI WSSV JiAE L IR R (Nimaviridae) (BT B8 (Whispovirus)
WSSV SME AR, AN EAGETE, BN ETE, AR AT
A KR COR R, SRR THPOR R R, T4 18-30nm, K2
340-700nm, REEZWH REANE. HHURE, R KRR, e
PR B AL IR AR K L5 LU g R Bk P IR e o0 i B
1R IR fiE % (Nucleoprotein core) , AMHIELZE— J2 Y (U RH MR 1K 8 F1 UK 52
(Capsid or Protein sheath) 3L [FZH B #% 4K 5¢ (Nucleocapsid) , Hehhz= A IEXL
JE 2N (Envolope) o B4R IR BERL T 7EAZ P TR BUREE ARIRHES Y, (HANTE ik 2
2 A1 AR BB A K (Occlusion body) « S (95 kL T AU 3 WUZ FEM
AR AN o] WL o AR LA TR 9 23 (1 BE AT AN R L 1K 2R B R e i L RS
AT IR BE BT AT, R L A5 KA B, 1 R EOBURE AT ), 4
[T WA BE B 20-26nm e A7, HH P 4% AT IR R e — 4 i [y 2 A, AF VIR A 5t 5 1) o
A7 F A I B v 1 A T G RORE AL — A (R UREAG B, Bk 1L e ASE T P i A —
SHER TR G544, WRPIR S5 M 22 T84T 13-14 PEIACFEHENE . ANIR] 950 BE MRAAS 7] (14 73
F, WSS RES KA. RIEH WSSV W8 KN —, HAEM
65nm-152nm N2, KM 260nm-404nm N2, AR 58 KM KA,

WSSV X FABEHIHEHT I AR, X LWEFT 56°C, 30min AbERABUEK, 1 i 20
TR 28-32°C ik 4 h JEmh 2k 294 J), {0 Yang 2548 H 2 25 7R AR
A A IS IS TR AT LU 2 4. M EHASKTIR 2> B WSSV 7E 1 X 10°M [ NaC10 4k
B 30min Jon] 2, WEEANRHE] 5X10°M I, ALEE 10min B W] fF WSSV 253, i
MBS 0N 23 B () 28 AR WSSV P 10X 10°M AbBE 30min 4 AEfd e 3% . WSSV &
FIEHR 9X 107 (WWs) /e’ (1) UV H] 60min J5 584 0%, il 55°C 40 FE 90min BY 70
‘CHEER 5min HREEAE WSSV K LiE k. [N, = oMK (pH 1. 0) 4b3 10min Y
pH 3.0 ALBE 1 h) BESRHH (pH 12. 0 4L 10min) M AESE 4 fd WSSV 2k ke 7. 14
K Tem PIFET-BEFOIR 28°C T4, HABA ) WSSV 7£ 50 h Ja kR EiEME. P
Ub, BRAME . ARVEARSERA) . SR RIR. RO, VR WREEAEXT WSSV G
WA AN RIREEE (RS, I HLASIR) WSSV 43 B kRS 410 Fi R 25 5% i P RS 1 7 T
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1.1.3 W ABLR S AER B A LR IR FRHER BT 12
WSSV (R AT 3 ANHrBL: 403, UMbl sh, fHer, (/R K FH,

TRUF SRR, R, SRS R S i T, HAGKRER B, Hoe bR
0. 5-2mm (1 FIBE"" s S5, SRRSO ROR B, K2 MRS, BT
W& T, R AR AN B, 3-10 RAFETH &k 100%. WSSV XFT-RFK AR 2 A
HR 2 AU 1A AL AR AN 4 3 RGN 2 PERR, b B S VR 1l 41 4
TR TFAR G 1) S B, I SRT R e 2 B 1 b R A R R 1 B 4 iz ek
TRTE, R LR A i R 4t A 4 23 B L e K 45 4 2N WSSV U AR R
T EikgL g,

PR TR I B CT AN, AN VBRI N TS AR 1A, R RERL T 4 T
B ARG S G, TR (Envelope protein) /S (i 2 ZEM 515 - 40 i
RS ER NG, 7E B i e rh, ARG a g Al 3 7 DNA Jd i
FALIENTE AR e, 99 88 DNA ZEAN A% P IR S8, AT 35 (0 412
T TE DNA B 5 IR G B Vi 2k, 5 1A AR MR 3G O, 03 2 11 T A8 T 1L T A
B TR L A A H ) KA TR G, X2 NE TR AR R A 7, A5
BB A 5E, e I Dt NS, MR S UG, B
(Envelope) 7ETF i, T8 F R 25 01 1 Tl S, I A IR R 11098 2 R
TR, 0 PR TAR I 8 TSt 5 7 L PSR R A o o R R 1 B e 1 AR A
RN BT, I e 0 b AT

1.1. 4 MEFEBLR S AER = R IERE

TP AR XS U A BREER A A 75 (0 L 2R et X 58 2 M1 BV AT
B WRMTERN . N LIRS IR, WS B, BRI =Ry Ry he
I WSSV IR G, b B A B R k. AEXTENIRIEI N, WSSV il
VoAt 4, BRCLIRE A O B A N A8 AR, 3l G B N 7K A& 8 o 17K
PR R RE I AN Sy, NI 3 KRG, DAL s S R v s 4 i
JEXLEIANTIE T TG EPE RGP A8 . 1993 52 AN KR AR T 1 5t DALt
T R AR 5 | N KAl 25 AR ETRR S R 100 53— N IR B, A5G A
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LA TR 7 IR IR GE ORI [ 5K )1 /N R e WSSV kg, HEDI mT BB 14 S PRI
W WSSV IR (1R HE 111 s it 0 IR A 56 1 G, 2B A0 n el R mh RS 5 WSSV IR IR AN P
Ky MNEIRE T T A IR /NI AE A AR, SR A 25 S AR T A 5

FURT, SOTIR US55 E 9 B 15 AR 0 ok AR SR I B R4S JLE AR, 0
BAHEW. Lo ZFia H] PCR MG, Z A8 O ARKG I WSSV BEGL LA B, AER AT o
YRR, e R AR /INES AR 1) 45 A LR R g WSSV 2 5, ZEMERR 17 5 3
Hh, OR[A R B B B SN LA e WSSV 4R 4L, {EAE K B AR BR 40 P e A
T WSSV, TSR ARATTHEN 4512 G 1) 4T 2 91 B 40 A % 7 P i #2 vl WSSV 284 it
Y. FEHFARABUE L™, 70X RS 5555 U 545 A 5 2 23 3 A 0
WSSV, Al bt ph X S 21 VRS FS03 BEAL I Gt R I 40k 1) T A% 36 A7 AE — 2 I ]
Rtk Rl Maeda S5 H WSSV S H ASGTHRIK BN S Js A4 PdbAT /4y, I WSSV
(K193 2L 1 RE A6 12 SR AR AN e L M 5, O AR 4N A% P9 R IRAT K R 1R 9 B R A7
1F o AHIXESHFFTES I BAT KT WSSV 1) Tk B AR 475 In) B2 it 5 i Ay (el , 475
AT Z IF T T AR

1.1.5 M ARESIERSHO BEL

SR 1 BEERGr R 25 (K 73 B Al AR AT I BRLR G RERT I . SR A6 97 T
WTHIHER . 1995 4F, GIERMEKEARIE T WSSV 1rEsaifh ™ . W
JE YL WSSV IR B 6 R rp 23 B bk 45 21 WSSV IR Bk 1o JFB#95 7% DNA I Sa/l
YIJE, SOBER|FOR pUCLY Y, FIEEAE WSSV JE K 4 DNA SCI%E. WF9T & i 5k
WU DNA, Z/045 22 A Hind111 BEI07 A, K/ 150 kb, {H2Z 5 #eiiEsepr
ARAFIEE DNA JRANTEREN . 1997 45, FRAT1SER & g@iar | —Riodi A e i
4lifk, WSSV %A 5 S FL 5 BESE AL DNA (157755, s dpalifh o B AR B IR
GG o AR T Z B EEAF AR ), AERIE OS] B R T Al S
R EERE 4L DNA, K/NZI2k 290 kbo 2000 4F, van Hulten 25™* g B 11
SR B (1 M35 T B0 43 B B SE B R, AR T N P e T3 A R
[¥) WSSV Z5 ka1 (VP28 VP26, VP24) , JEAEAAZ G RI I IRIRE (¥ 7572 K G0
T (1 50 [ IR L3 v 2 i B S B KR T RL 1, %80 T 994 2 45 2L WSSV &
A (VP19. VP15) ™,

W2, FORICT, g, T BAGRE T oA S8 2 (K 40 Y5 o) (i 75

7
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Sy B TR T WSSV MR ISR LI RERTR TAR TR . Jaok, A
185 P () 52 J05 0 7 125 5 P o PR B 0 o 225 S 40% A B B
TR 3500 M A BB P L 43 130 BB A R R T o B 1 PR S R T
A/ 13 445 . van Hul ten ™ @it 20-45% 8 HHR L 210070 B 1 0% 7%
BT 50T i 3 e AL T P AR o (R ply T 2R 3 o o s T i
ol R 10002 B TR ATY TEAE A O R A AR I A, PR I T3 0 1. 8 x
10° / 5 ml (3% . Hi2 i T 2R i b KR R, R R
VK L e 2 ) AL 4% B S PR B 2R 146 (T2 KDa)

2005 FEASLE Xie SR T 0] AR MR BRSO B4R
HR S Ao S T K0 77V o VAN T R S A I B B B, L
S0 0 2233 3500 3R T LA 8K R R0 2R 1o 7 FL T SR O, o T
BENLE M e, R A VKR WSSV A 23 K REINGMEA. AR
PCR MIER A, M 10 g FORERZZUT T LUIRAEZ 10 AN i 1 324
IRERL T8 SR (R B0 TIE ST 3R LA A1 3R 1K R 1 o K i 2 -4l
T I HEST KRN T WSSV Ik et B L R 5T o

1.2 FIFTEAREFERSN D FEYFERRHER
1.2.1 WNIFERESERSHEEEERR
1.2.1.1 FTAMESERSEFEASEH

JUEAEARI I ANE 1 1E i Re s B BIANIRIE WSSV 43 bk, fH WSSV
FEDRIZH B 22 AN, R K /NEE 300kb 2247 FRIRUEE DNA, 2 H Rif & 0L 5 Pl 20
RIS TR — o B H AR —=AN 255 Bk (WSSV-TW. WSSV-CN. WSSV-TH)
(R4 P BRI R /NG i 307, 287bp (JF 4115 : AF440570)
305, 107bp (3415 :AF332093) F1 292, 967bp (JF415 1 AX151396). FAI0
W] WSSV-CN ERRIZHAT 531 ANHLS BT BLHE (WSSV-TW 2y 532 />), Hir 4
fith 50 AL LA LB (G FF IS 24 (ORF) 45 181 A~ (WSSV-TH 24y 184 4D,
FEIX 181 A~ ORF o 80%(1) M FF41 511 poly (A) BBfi S (AATAAAD. WSSV LR ¥
A1) 55 A O %0 10095 5 BAE PR A1 RIS PEARAR, 7R3 181 A4S ORF H XA 18 M5
HAb CAnFERFPHIAE 40~68%HI[RIJEYE . FERANIENY R, 44T 9 ANFPEX
(homologous region, hr), CAIAGMLEH, FAFYRX SH KL 250bp K 1K)
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