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SR B 2554 7 745 (white spot syndrome virus, WSSV)&—Fh B FEK , 5
AR AT IR T XS IR DNA 99 2%, Nimaviridae J& Whispovirus F A e — ¢4
ol AR A TN R TR B D 1 e e

HATFAT A 9¢ 322 H 58 WSSV W [T DI Re T REWFIT. 12 PR A # 4 1
S5 NESH . AE EA RN . HSE— RIS, AR i
THEZEMM,

ARSI R LA F PN 53

(1) itk & DU 85 I8 11 VP32 /& ORF wsv198 [H14ifih /4. FAITME T
Rl 2234 84k pGEX-2Th-vp32 F1 pMAL- vp32 314 JI{E E.coli BL-21 kK%
it T GST-VP32 A1 MBP-VP32, il AN IHTILT . 383 western—Dblot
SPMTHE— PR T VP32 J& TR S A o S b o8 A s A AT R I R
JiE -, Af 2757 0.1% Tween-20 FEUAL BLBENL S , S8 (7 /s HALF-07 T4
B 0%t oA R Th BRI T (B B O I AR T T &3] T
BH 7y, HEMEREEC) GST/MBP 5200 1 VP32 [IEHIHT &, ToIEIB BRIk 2 ik
%o

(2) WSSV ORF wsv 001 gt #2 i it 21 F (collagen-like protein,CLP)
A& WSSV WiFE — A AR MR A G, 1684 NEIERAL R, Tl 771k
168.2 KDa. £&HF 505087, % H & H — B 2RI I i 1741 (Gly-X-Y , 161
—1327 aa), (EREEPRIZFA, W FE I FATEIUZE F 1 N i,
1P, € i, J3BITE Eccoli BL-21 WA RIAE A B IRl Al ik, B
Jri western—blot Al 190 7 8 IR R - AL ZAP (0 0 A, RILEA — & 7 etk
I H C i A B A s S AN, IR A TR BT ). DA RO E—D
WFFCRE A DD REFI N TR a5, IS TR T kAt

KRB WEFAEER A RE; R E FI(CLP); VP32
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Abstract

White Spot Syndrome Virus (WSSV) is a large, rod-shaped, enveloped
double-stranded DNA virus. The WSSV has been classified to be the sole species of
Whispovirus in genus of Nimaviridae, and the main pathogen harming shrimp
industry.

At present, our research mainly focuses on the main proteins of WSSV. These
proteins play important roles in the formation construction, invasion, proliferation,
etc.

This paper has two parts as below:

(1) Identification by mass spectrum indicated that VP32 is the production of the
ORF wsv198. We constructed expression vector pGEX-2Th-vp32 and pMAL-vp32,
and expressed and purified GST-VP32 and MBP-VP32 in E. coli BL21(DE3)
repectively, and then anti GST-VP32 serum was prepared. By using western-blot, we
confirmed that VP32 is viral envelop protein and immune-gold microscope (IEM)
further approved it. When treated with the detergent 0.1%Tween-20 mildly, we
found VP32 apparently located in the inner of viral envelope. The tag of GST/MBP
might exert influence on VP32’s folding to correct native state, which made against
further research of VP32 function (mainly protein interaction aspect).

(2)The collagen-like proteins (CLP) protein coded by WSSV ORF wsv 001 is a
really unique envelop protein of WSSV which is consisted of 1,684 amino acids and
the predicted molecular weight is 168.2 KDa. Research showed that protein has a
particular collagen-like sequence (Gly-X-Y , 161—1327 aa) which is rare in the
virus. We chose N-terminal, middle, C-terminal sequence and expressed them in
E.coli BL-21(DE3) respectively, then the corresponding antibodies were prepared.
We detected the distribution of CLP in some tissues of infected shrimps and a certain
difference was disclosed. The weak signal of the western blotting in C-terminus
indicated the degeneration might occured.All the above laid the foundation for

further research on this protein’s function.

Key words: White Spot Syndrome Virus; Collagen-like proteins(CLP); VP32
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1 FIFEREEIERE WSSV) RES FEMFMH
1. 1 RS S ERSHTRER
1.1.1 MFAMESERSHLN

SR Ay F 5 5 ) (Crustacea) 1 A& H (Decapoda) %} i 7} (Penaeidae) % 1 &
(Penaeus) LRk, & H B BB IR K AFKER S . Btkad U HAEAR
Z I AEARHI S BB IR IR B 1, 1991 AR FRE IR R4 7 = 22
Jiem, frfE iR, (B2 A 1993 Sk FE IR AT HR G & 1 B0 LUk, 7R
YDA 4 A A G BT IR, AR LA A ] 5K K R R R R
PAT I 1) = B J 2 X R 11 B £5 45 %E J9 B (White Spot  Syndrome  Virus,
WSSVl WSSV G i, MG AIRHIR7E — I A AE TS 3R ik 90~100%!°T,
200 B AN RENE R Y 4 K 22 BOPh ISR, 36 02 YL i AR S A R 2 B 2K
JRARZE, w2 JKWREAE R e Wz, HAART 2 e 3T GHE 5
CREEIRTREfE AN, BRIR TR 7K FRIRHE N )2 00
1.1.2 X AR SAE R S KA MBS 4 1

RERRRTA R QUL - TV NI ot 308 R a7 10 12 i A I N
AR TS A, K /M2 380-250 nm x 75-100 nm, ELf2%) 90-100 nm, — 3
BSPTERTR TR —I I, BE Al AT — A EIR 5 R, K/N2T 40 nm x 50
nm, JCELRPR; RN IS 2 B 2 S B A ) B, P TR AT
o W ) TRy KPR o) A% AR TS, K/NZ04 380-330 nm x 80-60 nm;  Jji 55
FRIRZ AR 7 45 1) A MR @I A7 ) S B T B PR AT A, P i 45T — IR &6, — il
BRI, o1 h = MHEE: BB SR A e KA TE B, 180 30nm, fF
[ 5E 8 26 nm, BRFERIFE 4 nm; A TCURTE kPRI G, BEASFPRLAAL Hy 2
ANALRRRLAN 1 AT RRLAL S, 5 “<” TR0, FPRCHESI RN 14 nm.
MRATAE T AZACTE P o I 8RR 2 B AE xR 41 gz p 512

[
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1.1.3 WHUF A BEERGETA B B G 2 IR Gesh WiR Ay

WSSV BATARH 2 (045 223k, A8 54N B il sh b 54 FLRU R 1
F, DUF. AR KON 2P, DRI B AR I IR . BET X
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I~ (FLHF) (Penaeus monodon). H AR (P. japonics). AU AFEF (RBHE D
(Metapenaeus ensis). 1 [EXIEF(P. chinensis). ENEEER(P. indicus). 5875 % HF(P.
merguiensis). KEXUFP. penicillatius). AEUR(P. semisulcatus). € [EH iR (P.
setiferus)sé. WSSV QI EMRENE, HA—E AW, EfTHE WSSV
G ATIR R R R PR REAE B I, e ) I AEAE T A ARK
PRRK IR0, Rl S TR IR FEK AR, I BEA /K sh Bl B A 1%E
PEMAEA R KA E S, sl A R A, BB T 5 B 2 )~ Al ot iy
S ARG TR, IR BRI RSB T XA ST WSSV ]
B va i RAR KT R, 17 HX 17K SRR b X A A AR A B () 22 A P 1 T v AT
() B o

WSSV Hui&A T THIEA AR, A& &5t WIS,
AR LI 5 U AR 810 12 I 1 SE S S ARAETT i WSSV IIWF9E AR, Frbi
1k WSSV BRI T, TS WA JE R AL B o IR T WSSV AL
R /K 5t [ ST (Procamburus clarkia)fs A i) 388 B e 742 R84 5 R 1 B A o 4
WA AT AR ARBL: A A0 T 2RI A W LS B sk 1, OB K
/NG N HR LB 43 3 09 A AR BB RV T R, DRk B R LA
Wi ARRE, — TR LU, BN ANLTRIFEES SN, il Hirre K
BUF 2l WSSV IFFE s i I B AU o EA DA IITST WSSV 244t T —
A RAFHR R EAR R, 1 HOGR AT WSSV PR K 55 i 22 [ i) 5¢ Z fe it
TN BEAR I SRR AR
1.1.4 XHHF A PR ER SIE A 2 1Y AL S U B 5

IR — R BN AT Bh 92 0S, A8, Jou, Bermebeids b, 18I TK
I BARAE B, ARBRIET . UFFeARER, MO 3 R AR 2L BT 2D B A, X
TR ORA MY HO S, AR AR A AIYILE Sk
RS B I N R B AN Bt 3, BOR A M Ja B UAE R
(¥ 3 b FF A2 12 AT V22 AL 0T S 1) ANIZS W (1 BT, 77 6 1 B3 A A F 0,

WSSV B IHIF A B B R %, AZURBI 2RI, e Y
M. B EE A A T R ah a1, WRImAsw . filff e, O, JHBR
i S e i S 23 % B TR R AR T AR BN AR . b R ZH NI LA A B
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RGN E B AL, FC AR 51 2 B 1) b R A R R ) b R A iz
1, SR E AR POl IR A Al A E S eI S A AL 20 WSSV RURFR
RT EIRHL . FENLAH R EER D, AR EE S ER, LA 4
HIE 2 IR #ERL T

1.1.5 MTARESERSHO B

53 B WSSV 2 AT FV s M I Ti i A — 2 58 WSSV i HUAS R A K
1995 4F, GERFEFERIGE T WSSV [ B etk whor sl 1k
WSSV B R, 4r B 4ifb 3 2] WSSV Fiaiki . $EEUIIHEE DNA H Sall
M), seBERFR pUCL9 h , #% WSSV ZE[KZH DNA PR, fif 573 1
ZIR N XEE DNA, Z/047 22 A HindIII BEYIA 25, K/l 150 kb, 1L
(I 48 A 52 T 3R A3 (K193 85 DNA JEASEREN, 1997 4, AL =/ T
— PO AR 4lifk WSSV A% ACHE S IL e BEIL R 41 DNA (15752, filte
T Z AR R ARARI ), S T RE AL S ORISR o R i
T RRAS T 2l se 8 TR L R 41 DNA, K/ 290 kb 2000 4F, van Hulten
£ PO2TY I\ 2 FE AT 42 1 AR5 RO 1 0 365 T 00 20 9 3 e B Rk T, R A
N 5l 5552 T 3 4 E 210 WSSV 45/ 8 F1(VP28. VP26, VP24). Ffij51E
A SR FH [RIRE IR 7532 B 3 2 1) o G 2B P IV P 4 55 381 50 8 TR 1L
HL5E T Ak 2 S WSSV 5/ FA(VP19. VP15,

LTI #2040 IR RS, A EEAN s, i HAlA R 27 B i 2
(I By ey, I T WSSV S H 4 11 1R 48 8 S D e I LAE I I g
Ye A, SRR A A S P TR 7 32 SR T 3% JEE A P B T 9 0 IR S0 7311
0 TG HAR (R L35 PR o i 2O 5 40 % A A Aoh 7 3 B0 M EEL B R I
W BRI AR R R T . B A K R R R TR A 2D 13 KA A
van Hulten" it 20-45% R BR 5B IH 25040 88 TR B8RRI T, JF5ei T i3k
PRI P A o EECOR B PR 88 12000 T AP B4 B A i R R, HZ R T
BRI TR R R =B D, R AG BRI ARG, PRI R R 4008
1.8 x 10° /5 ml I3 o FH-F AR M35 5 A R i g 2 1, Sk R 8
Tk P v 28 BT L 4% W A8 1) I 2R 1 4571 (~72 kDa).

2005 FEASI I % Xie 50 MRIE T —Ph T ST 20 MBS B UR 1 4 rp oK AR
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HSE BB TN o R ITVEANT B 1 S e ¥ B o P R 0, LT 3R

S5 U 1) ZE T SOt AT LA B R R RERL T 75T A PSR, R
R R AR 5E 8 . R AWK SN WSSV /45 23 & EELMEA. F
JH s & PCR a3 435, M 10 g (R4 2 rh ] LI 4EZ) 10" ANk 7
SRR R 120 T S A R B AMIE S TS AR H AT IR S R Tk i 1k o K 5 4
R TSl R ST N HE— 2D ST WSSV I G BN LT R BP0 3EaE
1.1.6 XHUF B BE2R-E 0 2 AR AL T

FH TR A B S AR PR AR T, BRIGMEFEARR, A T as ek FUH 2 Wk
T8 PPN IOTIT,  F LR L AURKFIRS: S PR 2 A U AR AT R 2 H IR 1 5
TS U RO TN R 2 — o 8 IR SRR B AR AT 2200 B A=A,
ALHE 2 B ABEVE R L S OB L S ol s BRI G2 W B A (Enzy me-linked
immunosorbent assay, ELISA)i%; AZPRIREF 24207k PCR Knillli.

Horp PCR H AR SRS G ) T H . i Pl R, %
ARCZHA WSSV F IS W (1 — B i F 6 7220, PCR B A 5+
P2 T YE I, R e s [ st AR E . HEr WSSV #4T PCR
Kol 5 19 L7402 75 WSSV DNA 5 W2 41 Al B vl 1. ACSEEs = 76l
SE 1 WSSV 43 R ZH 2 1 () BE it BT 1) PCR AG I 7] & o) LU WSSV #E4T
PRV RTIN  )LAEk, —LERSUE BN PCR BOARM T Aot , K
T RT-PCR. #3{ PCR, 354 PCR %557k, A IS F Pk, e, &
SEIE WSSV 2 & PCR Kl (355 AF9Y WSSV IS 5 RIGIIK R, ¥
e T P R I SE R IG T A R s L2 10° ANk T BALS |98 1
22 DNA Z3#17¢ PCR JEfili BRI FARic R . HEEAR s B2 R B L&
JR R R AN BERL S |40, 63 B s L & AR 03 K DNA #E4T PCR 474 . ¥4 PCR
FENIEAT B HL UK Y UL RRAR SR 1%, ANURT DUR SRS U [R) Pl 2, 3 ] AH
SRIEAT AN [0 253 1) 2 40 e P R Bl e o P OB I — AR N T 5l 2
%, TR, 1994 4FAT 1995 40 K Hh DS R (R AR 5 DNA 1)
RADP F ik &3 58 420, URSX P A7 B 5 [ o D IR A6 T2 )93 i 7] 24 WSSV o
Lo ZURI ] —&REHLT B/E A 518, S WA 7] HuslAS 7)1 =4 B 1) WSSV ik
ITBERLS 9 5235 DNA J3#t. o0 PSR AR SE RAEW], A A A [l 15

Foa
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T B ) WSSV DNA 5L JZErp (1) WSSV 7 A1 HATAR e 19 [

1.2 MTAMGESERSHEERAERAR
B BEETL RN, T RS BERL T BT 5511 DNA {5 B B Uk B2,

WL R DL WSSV LR ZH 2 XUEEFRIR DNA, H T 3 Bk WSSV 73 Bk I 423k [ 41
FEF O 4iE. (1) HEPK(WSSV-CN, Accession No. AF332093)*); 5 5543 1
H [ K ) H AR (Penaeus japonicus), J7414 K 305,107 bp. 54140 17 4
ANEER AL S 531 AN THUA I HE(ORFs), i 181 4N ORFs ] A H A7 4 &
FIhfE, MINAEANERF K E N 1.7 kbo FERAHLAHT 3% 9 AR ER
[X (homologous region, )4, & 97% 2% i, Wit cDNA S % e Fli
%, 17 36 1~ ORFs #iFsE RA ISR AR )1, Ji4hH 52 4 ORFs it
RT-PCR (¥ 7 VM N LA 7 ThRg . £E 181 /> ORFs 1, 80% FiifHA poly(A)
4Ey, (2) ZRERRK(WSSV-TH, Accession No. AF369029)R%, #5055 H 2% [H (1)
BT X i (Penaeus monodon),  H o FC IR (Procambar us clar kia) /1 3 i e 1 5
WSSV HFMF, o4k 292,967 bp. /- #TiEH 184 4~ ORFs, i 4zFk M4 (1)
92%. ft 184 A~ ORFs ', 72% 1 SLIX EWIFI R 4G ¥ Kozak 454, 46%11)H 3)
TH TATA HE. 9 ANRIVETE G X AT TREAFERAL, A R IR 24~ 250
AR A R . (3) BIEFR(WSSV-TW, Accession No. AF440570)1*1.
W TR0 2 AT B BET %R (Penaeus monodon), 74114 K: 307,287 bp, S 3 #k
WSSV 7 E bk KK Lan 2597050 R L, WSSV JER4 DNA FAFAEH K

G, R B 9 HE R IR LA HEAR DR B o Marks 25*TH] DNA microarray
RS T 2R E Ak 184 /> ORF's ({16 5 B35 A L, 79%I1) ORFs 75844 3 (11 5
56] R (Penaeus monodon) ) I R AR U BT e 5%, A5 R Lan 75 [E PR 3R
B4 REA B, REPNET 1996 R 2002 Y WSSV-CN [{IHFIF,
WMIRRELS 1996 SRR SRR, 2002 4FIRAFRER T wsv479. wsv482.
wsv489 I wsv493 ORFs. Liu Z50°%i# i microarray A1 RT-PCR ik % & 7 WSSV
[¥) 3 AN 5L Y (Immediate-early, TE).

AT B2 TR, WSSV B3 DR AL A 40 e 1 HE G 1
B RN 0 E AR TRV R, A D B LA BE R S e i B A
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