5523 B 1M L% EEREFER Vol.23, No.1
2014 % 1 JOURNAL OF SHANGHAT OCEAN UNIVERSITY Jan., 2014
NERS: 1674 —-5566(2014)01 —0008 - 07

HREGESMERFRE AKBREAXEBRNLER S

FEE, ZIE, FEE, BAEK, kEE, REK, "tmE, HEK

(L PRI GEBE, ) 7 BT 5300215 2. Rk K= 54kt , L 201306)

W E: AT VEIREFLYIERT R B B B4R -G B F (white spot
syndrome virus, WSSV ) BSR4 1E 00, FH T WSSV A kR sk X
ORF23/24 JE[R B8 A2 B 22 53 SOH 54 i WSSV Bk [B] B3R A& #E1L
KF,2010 485 H £ 2013 48 9 HAE] PG FLYSEERSHF 7= XL N
B s IR AR 306 103 SBRATAE i , N A HE A 3h ) A 4H 21 (OIE) #
#HWEXR G EHEUR L (nested-PCR) 5 EE#EAT WSSV A ; 2EHR 25
—%2 PCR 2 LR 53 ke il #EAT B R X ORF23/24 ZEF i) PCR 4
B, 308 12 4y BEYE PCR =4 BE47 S RE 5 510 E 5 LL B4 . 45 2R
BIR:306 13 B AR EE & h A 82 {1 WSSV R FHAE, FHME RN
26.8% ;12 £k WSSV | F Rk B X ORF23/24 H[H K /N4R 2 096 bp,
AR T DX 3 Oy S B WSSV-TW #k, | FU R ¥ FE PRI B R T
10 970 bp;12 #k WSSV I kA B 55 X ORF23/24 R F &7/, & H
FRFIVRYEITE 99. 6% LA b, AUFE7E /D BO0R AL 1) & 46, 0 G 2R A48
A, Hh BH-3,QZ-1,FCG-1 #l FCG-2 W HRRITF 76 & — B H Tk
RXHERRGERE M B, WSSV 774 i 5 R 7E 18 % L AHBEER
i, 2 S EEERR IN0S- I BE—MREDL, TS5 G Bk P EK K&
HEWRTERE DARERBGT ., HIFERM, WSSV BILTE) 7Y JLANIEXT AF
FEFFEAMXFE—ERERRAT; 7 WSSV FRE K X ORF23/
24 H: PR AR 2R R ) R F Bei 2R , 4% 8 1k (8] TG B 2 B 3t 38R e
(]2 5 ; WSSV [P bk 5 B EE AR IN-05- [ B fE AL Rl o

e A WSSV B TES T3
¥E LA EXT R R A 7 (B
SRk, RWA] 7 WSSV 40
AT I 2 VR A B 55 1 A R B Rt
Wik, AFFFNT WSSV i
177 BR#E 17 Bk &k X ORF23/24
AR BT, (I T
JK P45 7 WSSV - 78 Bk Y 3t 1%
b EF RH 5 & Hh WSSV &
HRIEIH BRI BEIL R R , & WSSV
SFRATIRER TR T,
Al A 79 WSSV BRI
Bk LR . FHERR
I F AT R AR IR LB R P
ko

KW LPEMIR; B
fiE 2 ; ORF23/24 2 ; Fr oIl 47
B

hE 4SS $945.4; S917
XERPRER: A

H 3 275 & fiE % 7 ( white spot syndrome virus,
WSSV) 2 5l & Xf #F 5 B 4% & 4E ( white spot
syndrome , WSS) ) EZLJ i, WSS LIHAL G PSR |
TRRRAE BE T3 B R R R 2 BRX R 57 58
b TG I ) e 5 P A K PR 3, Bt SR 3h ) A
HZ(OIE) 3] Jy 6 750 4 5 , d B3R E 5
—RENWEERE . % 20 4D 90 FERESCRET
REER, 72 MG B AR B E) P, R T R )
FFEZEXTURFRFE X, A 45t A% BF SR 58 M LA
BB R T AS AT Ak B 4 2%, () B %o

YR EHE: 2013-10-11 {EE HH3: 2013-11-26

AN WA R T R E AR Y WSSV
Ty KBS RUEE DNA 439 38 , 25 R 4 K /N300
kb, 3RJ8 T4 kWi 8 A ( Nimaviridae ) H 35 7 /&
( Whispovirus ) , & % Bt B M — i &' H AT
GenBank /AT T 4 4> WSSV BRI 4 2
F7 5 2= E Ak 292 967 bp( WSSV-TH, AF369029) |
[ Kt Bk 305 108 bp( WSSV-CN, AF332093) .
E R 307 287 bp( WSSV-TW , AF440570) DA M2 B
TN A B E Bk 295 884 bp ( WSSV-Korea,
JX515788) , P K BE 2= R 7E 15 kb Z[H], X BE T
NETE WSSV (B F 4 )5 51| th FE7E R 22 5 AL

EEMAE : AR CR) BHIFE 0 (GXIF-2012-18) 5775 | #AB} 2 2E 4: (2013GXNSFBA019122)
TEEE S BHE(1982—) , %, TARIW, B0t , W52 05 1l K7™ A A BE AN Ml 75 T Bl o E-mail : tgx15@ 163. com

BEEE: F5{5%, E-mail ; Byangl 5@ 126. com
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Ao MARKS %) 5@ 1 2 B 4 4 5 51 Hoxt I 4
WSSV-TH ,WSSV-CN F1 WSSV-TW 3 4~ B ¥R 1E
TES MEBEWEST FHIRE: (1) KA BFFIBrk
X ORF23/24;(2) B FRAERFELAKWERK
ORF14/15; (3) ¥ FERG I R F FIFEAE 5 75 (4) Al
BEEXHNERLITHHEHARNE; (5) BEHFRMY
Brde WA KL, DIEU %' BRse 4t R £ W
KA BRI Bese X ORF23/24 F: [ 2k K/ Mg
AL WSSV BEbkIa] iy kb6 R, AT
YER 53 F TAT I 2% B 35t 4% 3 AL 38 MBI 52 1) 1 i
X5 o LU XT BF ( Penaeus vannamei) 52 VG ¥y
e DX o AR SR B 1 T B A, B I B A e
A8, {HX} WSSV &5 jfk. A T ff WSSV ZE) 7
FREH FLAA B B o R Ye AT I SR T AT
TR, A FFFE N 2010 45 H ZE 2013 459 A
TET PG FLAGE XTI 3 72 X R £E 1) 306 15 H o MR
FERPEAT T WSSV A ; 76 b etk b BEEUEE —
% PCR Sy P9 53 A% i BE4T Bl 2k X ORF23/
24 FA Y PCR 34 | FE e R R 404 , 75 22 DAL
SRERVT WSSV A [R5 R[] it A5 fb 22 57,
WSSV 3% . 38t 15 HE 4k LA B 43 F AT = DR AT 4R
HSHGRL,

1 RS Tk
1.1 ##
111 BERIRE

ASLHE T 2010 455 HZE 2013 49 A7ES
P LN X 3 X AL g RO A0 Bl s 3 i
FEREE 306 4y R AFEE M R IRAE B LK 1o T
AREAR ARG X RV Iz iy 2 50 5 Ve UR AR
FAAE —20 CUKAE

®1 HE@RRERR

Tab.1 Composition of the samples

B SRREBCR By \
R 2010 2011 2012 2013 aith

e 39 23 28 21 111

M T 18 31 18 16 83
1995 318 s T 26 38 23 25 112
At 83 92 69 62 306

1.1.2 FEREG RS

DNA % #2 BUiR 57 & ( DNeasy Blood &
Tissue Kit ) ¥ B 2 [E Qiagen 2\ &) ; Ex Tag DNA
BAE T LA Tag DNA R4& 7 .ANTPs .DNA 4y T &

FrifE DL2000 1 DL5000 ., 35t A i 468 A 2] i 38 551
& .pMDI18-T 73 R 2k {4 B 3Z A 4 i DHS50 341
HEAYTR(KE) ARAR ;LB BHRE AR
HERAWA LBETAEYTEERRSARA
"o ¥ WSSV R H kKA K5 MR
WR2, HEEYTR(KE)BERAREM. TC-
5000 FH Y34 (PCR) {Y A% E TECHNE /3 &) =
i s R BR FE UK Y A 75 [ Biometra 23 W] 7 i 5 B i
BUR RGP E UVitee AR =& o
1.2 #ZH PCR #i
1.2.1 JREZRIEE

HFEAE 5 2 T 2 1 i IR R S 2 A
A1%, %11 d A 11 d DA_E B2 R 22 IR JE FERF S
Hh AR i MACEE i A R PR SR T S 5 3 5 B 20 ~ 30
mg WFEELF AL ZE 1.5 mL B0, # I DNA B
HEEBOAT & UL 64T DNA $2 L, & J5 fin 50
nL KK, BT -80 CHRAAEH.
1.2.2 PCR R

2R OIECKAE S Eemis W T ), &
3 PCR kA7 WSSV pyfill, R A 50 pL &
RifR % 7€ PCR R A 10 x buffer (Mg**
plus)5 pL,dNTPs(10 mmol/L)1 uL,Ex Taq (5
U/uL)0.3 pL, ###: DNA 5 uL, 3|4 146F1 Fl
146R1(20 mmol/L) £& 1 wuL, il K & 7k #b & 50
pL; PCR [ R FEE 7 94 C FiAS I 5 min;94 C 7R
1 45 5,55 CiB K 45 5,72 CIE 90 s, #4735
AMEF ;72 CHEMH 10 min;4 CHERT B, B S
L P24 AR , SR FE 314 146F2 F0 146R2 % 1
R FR RN S5 AT 56 — % PCR, P4t
PCR P=¥13F 15 /L BRARVEEEME ra vk AT
HAEGR NG RGP ML FAIR ., BkAE A s
—4% PCR ¥ J5 LUK BB B 1 447 bp 1554, 5
Z55 "% PCR JGHIK H 3 941 bp WA X ] H|
i WSSV FHIE(F 2) .
1.3 WSSV 5k X ORF23/24 EE R 18

Peik 1.2 55 —% PCR Sy B FLAN I XF
WFFE & DNA F-F o 3% WSSV 3 A 41 i ik 2k X
ORF23/24 %A, 50 wL PCR X MK R ALFE : 10 x
buffer (Mg’ plus) 5 L, dNTPs (10 mmol/L) 1
pL,LA Tag DNA B4 (5 U/pL)0.3 pL, 54
DNA 5 pL, 54X} VR23/24-screenF/R B, VR23/
24-southF/1R(20 mmol/L) & 1 wL, il K & 7K %b
& 50 pL;PCR & MFRF K 94 CHiAS I 5 min;94
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CANE 30 s, 205 5| 9B K FIREfR 26 1R L35 2, i
17 35 AMEFR ;72 CEEfH 10 min;4 CE5H N

PCR #F 10 /L BEWEEENC A Ik BEAT AL,
TEBEIR LR F G0 AR IR

®2 5IMER
Tab.2 PCR primer pairs and cycling condition

519475 (5" -37) RACHEL/C /o ST R bp
/MR EE/°C , B A)/s TW CN TH

MoK TAATGCOGUTCTANTOTICITAGGA 545/ 72,90 L4

m gmevmene o

A SO pwnw  om w -

T M o w iw

{E:TH.CNTW 535 WSSV Z& [Hpk b B RREBR A 4k, -7 FR K5 WY 8 At TH BRIG SR IXEEH

1.4 WSSV 5% X ORF23/24 EEWRIERF
F5rHh

¥ 1.3 S B PCR 72 M) 28 B i b 5 Je [
Westife)s 5%k pMDI18-T #%:#; 7%k DH5 o 8452
SYIH, 7E A PTG X-gal M F-HRITFFREE B kAT
BHEBERE. BB EEEENF TERNEYH
HERM LB BRI 37 CIRGHEFRER,
B R BERAE 1.3 J7E#E1T PCR %€, #¥
PCR %7€ J FHYE R WX LA TAY TR
AR 55 F R 2 7 # 47 DNA X il ). R F
DNAStar #4545 SR 3517 77 51 Ee X 434, DA
WSSV-TW f¥j ORF23/24 B:HFFIE RS IR, il
TR TSN B R AL B S SR BE R /N 5 [ B %o
V8 % B Mk f GenBank © 2\ £ ) WSSV-TH.

WSSV-CN F1 WSSV-TW Z£5:#k 1) ORF23/24 #:[H
Fr 3 #E 47 [F] P8 14 53 B s F§ MEGA 5. 0 343
Neighbor Joining ¥Ei#1T R4t &K & #ALR G2,
F-#E47 1 000 ¥K Bootstraps E & #6565 o

2 4R

2.1 WSSV iy PCR #ill 45 £

N PCR J5 X% 2R 4R 1 306 4y 8 FL
YR XTURAE S R TR Y 25 2R L3R 3, WSSV [H
PEFER A 82 iy, BNBHIER N 26. 8% , AL 4K
MBSk H 3 ST R BH A 4 5 D 34, 2%
22.9% 22.3% ;Ko A 53 f3RE 5 N —% PCR
FRPE, B 1 oA 5 255 —% PCR FHME R H Ik 45
*o

F3 LRI R WSSV 4R
Tab.3 Investigation of WSSV by PCR among P. vannamei samples

SRAEHb A B 0y FHES By PR/ % %—%4 PCR FHES 4
JedgET 111 38 34.2 28
B 83 19 22.9 13
55 ik e 112 25 22.3 12
it 306 82 26.8 53

2.2 WSSV %X ORF23/24 EFE R 1

WP BA 53 55 —%8 PCR iy FHMEI LAY
XPURAE A, 8 I Y3 R B W B K B 51 X
VR23/24-screenF/R F1 VR23/24-southF/1R #E47
WSSV f4: [X ORF23/24 F:H ) PCR §3%, 3|
¥) VR23/24-screenF/R X} i 53 ke M AT Y-
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¥, HEARBIHTE PCR ™) F514 VR23/24-
southF/ IR BEATY I, & 12 fyFe dh AT 3 oK
/N2 100 bp B R B, NI IR, & K
MY BN ERA R, I 2, 12 B
HEARBEFER LK 4.
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M1234 5 678910111213 14 15M 1617181920 21 22 232425 26 27 28 2930 31 PC NC BC

E1 #MoHKEAAREIEMRE—R PCRENER
Fig.1 Detection of WSSV by first step PCR among P. vannamei samples
M. DI2000 43-F&b5if; 1 -31. Bkt i ; PC. FHMEXT B NC. BIMEXT i BC. 28 A IR

M1 23456789 101112NCBCM

TR Y R I . G W S S e, S e

1 000 bp-£2=

2 PCR # 4 WSSV Gk K Bk ER
Fig.2 PCR amplification of deletion regions of WSSV
M. DL5000 43 F 45 fi; NC. BIPEXS fiE; BC. 25 XS 1 -
12. XK 4 RS 1 -12,

x4 L2 BEMRERER
Tab.4 Details of Penaeus vannamei samples

from twelve farms in Guangxi

s RERR SRAEH A SRAEERFTR] RS ELA
1 Qz-1 RN T 2010 -6 -8 BRAF
2 BH-1 e 2010 -6 - 10 WR P
3 BH-2 e 2010 -9 - 12 BRIF
4 QzZ2 RN T 2010 -9 -13 BRAF
5 FCG-1 BiddsTi 2010 -9 - 14 ARAF
6 Qz3 BRI T 2011 -5-10 HR
7 BH-3 JbigT 2011 -5 -24 AR
8 QZ4 BONTT 2011-9-13 B
9 BH4 Judgri 2011-9-14 BT
10 FCG-2 By 2011-9-15 BRAF
11 BH-5 JeigT 2012 -5 -9 WRE
12 FCG-3 BiddETi 2012-9-19 BRAF

2.3 WSSV %X ORF23/24 EEWEERF
543 #7

¥ Lk 12 5L g PCR =Wy glifb )5 sekEA
pMDI18-T Ak, B4 Fiki £ PCR %5 Y45 2 H0 h

KA B B R B, VB B I BE X T e A
pMDI18-T #ifA&k, ¥ PCR %5 Ay FHH: () 25 41 o bL
1T DNA XUl 7, 25 R B : 12 Bk WSSV 7Y
FRi4e X ORF23/24 J: [ K/NER 2 096 bp (H
F1 1 ¥k GenBank 3554 KC484341) , FZE KA
Bilhsk ; DL ORF23/24 XI5 528 (1) WSSV-TW
WAIE RS B KT8 & 20 B ¥R 751 5 GenBank
N ) WSSV-CN ., WSSV-TW . WSSV-TH . i 55 b
(VN-C) Fi1Ef B #k (IN-05- 1 ) 28 % [X. ORF23/24
FHA MR ST X 40t . BRI ([
3) "] L, AH XS T WSSV-TW £k, 12 #k WSSV J7 74
FRTE ORF23/24 [X I #RHk 2 T 10 970 bp, Btk iy
B A 24 F WSSV-TW # ORF23/24 % (A ¥
3 373-14 342 bp kb, tt WSSV-CN #1 VN-C 435 %
BT 9 802 bp 112 431 bp, 1fj kb WSSV-TH #k/>
BT 2 240 bp,

X} 12 ¥R PE WSSV B4k S GenBank &L /475
i) WSSV-CN , WSSV-TW ,WSSV-Korea ,IN-05- [ #
PRI ORF23/24 B (R 12 H B Jy 51 #E 47 [R) P54 40
Bro G5R Won, 12 #& WSSV 7 74 #k i Bkt 2K X
ORF23/24 H: [H 2= 5/, #% H B [5] V5 1 B 7E
99.6% LA b, AUFFTE D BB B 1 B 4, B Bk R
& A, 2 BH-3.0Z-1 .FCG-1 1 FCG-2 [T
BRI 5 58 & — B 12 ¥k P ¥R 5 WSSV-CN,
WSSV-TW . WSSV-Korea . IN-05- T ) [7] 5 ¥4 43 51|
$60.3% ~60.5% .60.3% ~60.5% .60.2% ~
60.4% 99.4% ~99.6% , T Hsk XEM R
GRBHMWERER(E 4), WSSV 7P iy
MRTEBHE ARG , 230 5 Bp BE#R IN-O5- [ 3
E— AR, 5 WSSV-CN, WSSV-TW .,
WSSV-Korea ¥#JAHFE 4 o
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2559 15770

275235 283412 283413 287285

1168 b
CN—— " BI77 bp  Feee
25659 5793 14333 15770
- - 8539 bp  f -
2559 3372 14342 15770
10970 by
N P
2126 3372 14342 15191
10970 by
X —| 1947 b P 849 b
=% VR23/24-southF VR23/24-1R ¢
—R’R23/24—screenF VR23/24—scr€;;R
31134 31135
—_— 13210 bp
|

B3 WSSV REH#kiE ORF23/24 X189 5 51 b xt
Fig.3 Schematic representation of deletion region
ORF23/24 of different known WSSV strains
Pl rf TW (CN 1 TH RT Sk B J7 807 Rn 4 B 7E NCBI B &
XS AL E 5 VN-CINGX 4 AR 8 g b Ak L B BEAR )
ViR, Kk E A BERAHX FEERILE ., B ERRE
SXPNTH N B RRE T REE ; BRERM

B BRRBUR TS ; RSk TG WAL E

BH-3
BH-4
BH-2
FCG—4
QZ-1
99 FCG-1
FCG-2

Q-2
QZ-3
WSSV-IN-05-1
,7FCG—3
50| BH-1
QZ-4
,7WSSV—CN
2 WSSV-Korea

WSSV-TW

4 E-T WSSV Rk X ORF23/24 EH
MZH &S BERELR
Fig.4 Phylogenetic tree of WSSV
deletion region ORF23/24

3 itie

ASLHERT 2010 455 2 2013 429 AN
VY FLEANEEXTHF 3277 X AL g RN A Bl 38 3 i
RAE RIS 306 7 B ARAE AR AT T WSSV 5k
W, SR 26. 8% , Hor L RN RIS
3 AT R A5 34. 2% (22, 9% \22.3% ,
VLB WSSV RRILLE " 7Y PLY B F U = 2 57 5 b
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X IFEAE—EFR B I RAT , [RIET L1 B WSS &)
PEFRFE LGN E ST IR R B R A BRI 2 —. M
Ma,LEH R P LG E R EF WSSV R iy
PR O H X, B T A SR T WSSV Bk YL 1 1
AHIE , BB TR . SRR AT RE 2 AL i T A L
YT AR SRE B | T 3 0 3 B AR EL AR M T 0 3k
WK, H I, LT — Bk 4 WSSV e iE , Hifg
BHREER. ZAEENIHE R, LW, EL
BET VG R B LGN B XoF B 4 3 40 A 3 S B [ A
BERIFERF , FET- R TE 6% ~ 100% A 55, XAl RE 5
FREH LA TERTER By WSSV %, B, 2/
SR)VE WSSV BhEwta TAE, # ff FLANIE ST R 37
BRI FO MR R FT R SE & R s T BF9T WSSV R R 5
PRIE] ) 388 £ A 22 5, T WSSV (&4% | 5t /% i
AR 4y FRATHR ¥ RIS HZ TR, 2
WSSV Bt sx TAEREEH 2.

B A PR ST 25 IR 58 R T F kb 4T
1M WSSV {R<F 2 HAE A [F Bk Z B BB K m
AR, R MR (E] R B A5 M B A AL R A VR ik
99.5% ~100% *', BfF 5% WSSV W4 Filtfb X &
BHRSFIREE R 2 T HpE# e Hik, —fik#Enr
AR P B R Y DX IR 43 BT WSSV £ 43 BE AR I R 5t
k& R. B AF X ORF23/24 78 K [A] #h 38 f)
WSSV #k 2 A [ F2 B Wk 2k, & WSSV B[
H EEBERARX, BT ORI 1 v R
fiE s B2 Sz b i, 2 WE 5T WSSV 40 F AT
S EERRY . ATRRAY A BE
Wik K BB XT 54 VR23/24-screenF/R 1 VR23/
24-SouthF/1R %t 53 {4y —% PCR Jg WSSV FHE:
) FLARGEE o AR i 14T 155 48 [X. ORF23/24 LA 11
PCR ¥ 3 , 5 R AUH 12 hrFE SR Y3 R Bk
K ) VR23/24-SouthF/1R 3| 9y £ 47 3 3% i} 75 21
Y=Y A 41 kRS F§ VR23/24-screenF/R
1 VR23/24-SouthF/1R 5| #) #E 47 9 18 i ¥ 3% 45
B EVETY 3 =4, JF P AT G X 2 WSSV i fk
BRRFIMEEE AR ETE R ZE X ORF23/24 [X 33
B4 K F 13 kb, 5 PRADEEP {57 45 5 41
e,

¥ Fi VR23/24-SouthF/1R 3| 4 ¥k 47 ¥~ ## 15
Zf 12 i PCR =¥y 4T S BE RN T 4347, 45 %
12 #k WSSV " Pk i 4 X ORF23/24 %t [H K /)
¥4 2 096 bp, HIXF ORF23/24 X ik & g3
i) WSSV-TW #k, ] PG ¥R ¥ 7€ H [B] 2% T 10 970
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bp , 5% (% BR Y B R B 5 BN BE AR IN-05- 1
AR rp W AR — 30 G A R 4 AR,
WSSV |~ PG #k 78 ORF23/24 [X 3§, N #H H WSSV-
TW #2410 970 bp X A TF 13 kb; 2[RI VEM: L
BEL,12 BRI VG AR B K X ORF23/24 LA 2 &
N R FVREAE 99. 6% DL L {UFFAE DB
DAL R I , BOR BRR AR A, o BH-3.QZ-1 |
FCG-1 F1 FCG-2 ML BRIF 5 58 4 — 3 ; 2 F ik
RIXEMRGE R E AW BR, WSSV T i
F¥RAE B S AR BE T , 42385 B B #k IN-05- 1
RIE—NKM4 3, 5 B AT E R H AR
PRSI, Z5 LRTIR TN, TV WSSV BHkfR K X
ORF23/24 B [A iy 78 5 23 81 Sy v 8] K F Bk 2%
AR R (6] G B . % o 358 0 B[] 22 5% ; WSSV
RS EDEERR IN-05- [ HisfE bk R
DIEU %"/ Fil MARKS %) % {5 % BL1E Fi AT
) WSSV FE#RER A& H — > 2k [ i #H S ik 22 S5 T
K, XA HRAR IR F & 7515 WGE 1 /£ ORF23/
24 XI5 W ik 2k 4% R BE (1168 ~ 13210 bp) i
FRRE BT A& 1, B R A Bk ML B RTE R
%, DIEU % '° B 5% & Bl WSSV iR 4 B ke
ORF23/24 [XIB ] AH Et WSSV-TW ##5k2k8 539 ~
13 210 bp, HHGRR MK /NEA BB 25 (8] 431
FHAE : B/ )Mk 2K 1 35 0K L I AE AR g P, K BB
SRR R S B 7E B R AR AN L ER s O
WSSV & H 8 Rg H &R 15 AT v Bk g L X 3™ %
R4, WSSV B [ 21 ke 5k 1 K BE A Fil & B 1] FHY
YRS B LA 3% B8 % W o B £ 47 T 28 # e
PRADEEP 21" 5/ 5% % B WSSV EJ B 4> B R 7E
ORF23/24 [X I, 4 A F. WSSV-TW #5510 970
bp B KF 13 kb i H [ A [] i X ) WSSV F#k
AL WSSV-TW #7E ORF23/24 X I 45 648 ~
11 129 bp!'®B-") (H WSSV 1 [E#% ORF23/24 it
EINANSE: U s Lo T v S N E R e P G)
AR B[] Fizs 6] WSSV #i#k ORF23/24 FE H BT
HI1E Bk B, WSSV Bk b i 2 5 Bk
MARKS 21 i1 DIEU 251 382 H f f8 % S A< —
B HHEBRR RN WSSV 35 4% 4k 2 18] i EK
RTEA AL XA RAHE] ; B AR WSSV g 43 B ik
£ ORF23/24 X34 15 K/INA] LA ZS 8] _E 35
AL R, (ELX T i B30 1 9 o B, A [ 3t
X [ WSSV Bk ORF23/24 i H iR 1 K /N Fh
ZE, 25 WSSV i b 2 8] Bk R A A B 5 {H

A] LA R IR P E S5 A7 AE ORF23/24 X I ok
KRNA[FIH Z 50 WSSV Z AL, A [F) 25 R AL 2
(5] F) 18 1 AL G 2R 1 Fp it — P IR TS IR R

B2 30k
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Comparative analysis of deletion region of white spot syndrome virus genome
among isolates in Guangxi

TONG Gui-xiang' , LI Xiao-zheng', WEI Xin-xian'**, YANG Xian-le’, ZHANG Yi-feng', WU Xiang-qing',
YE Xin-yu', HUANG Guo-giu'

(1. Guangxi Academy of Fishery Science, Nanning 530021, Guangxi, China; 2. College of Fisheries and Life Science,
Shanghai Ocean University, Shanghai 201306, China)

Abstract; To understand the prevalence of white spot syndrome virus (WSSV) of cultured Penaeus vannamei
(P. vannamei) in Guangxi Province and to evaluate the genetic diversity of deletion region ORF23/24 and
the genetic evolution lineage among WSSV isolates of Guangxi Province and other places, we collected 306
diseased P. wvannamei samples between May 2010 and September 2013 from Beihai, Qinzhou and
Fangchenggang City in Guangxi Province, and the detection of WSSV among these samples was carried out
using the nested polymerase chain reaction (nested PCR) recommended by Office International Des Epizooties
(OIE). We selected 53 positive samples found by first step PCR for amplification of the deletion regions
ORF23/24 of the WSSV genome, and 12 PCR amplifications were used to clone and sequence. We then
conducted a pairwise and multiple alignment analysis to evaluate the degree of genetic divergence among
different strains. The results were as follows: 82 of 306 samples were positive for WSSV, and the positive rate
was 26.8% ; 12 Guangxi strains were 2096 bp in length and carried a 10970 bp deletion in the ORF23/24
region relative to WSSV-TW, which has the longest nucleotide sequence in this region. By comparison of
nucleotide sequences of ORF23/24 region, we found that 12 Guangxi strains were above 99. 6% homology,
only existed nucleotide substitution but no deletion and insert, and BH-3, QZ-1, FCG-1 and FCG-2 strains
were complete homology. In the phylogenetic tree of WSSV deletion region ORF23/24 ;| the Guangxi strains
were near in genetics and formed a separate branch with India strain IN-05- [ , while far from WSSV-TW,
WSSV-CN and WSSV-Korea. In conclusion, there was some extent of prevalence of WSSV infection in
cultured P. vannamei of Guangxi; the results showed that the Guangxi WSSV strains had large deletion in
middle region of the ORF23/24 gene, and there were no differences in spatio-temporal and they were closer in
genetics to India strain IN-05- [ than other strains in GenBank.

Key words: Penaeus vannamei; white spot syndrome virus; ORF23/24 gene; sequence analysis
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