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ARESFE 2014 £FhEEHK
TEXHFETILE

HEG FmE x g B0 o0
(L AR T RS R TR ST P KRR B K BESE T 75 8
2 LHMREERE L 2013065 3. MR SHOR EE IR E
WL R S R G R RE ST W 266237)

266071

BE AR @ B 45 A4E R # (White spot syndrome virus, WSSV)7E F E & & i X By 4 F i 4T/
FR AR, X 2014 45 1-8 F M E 70 F & K X K& % 87 48 {7 PCR A&l fH EAE A, Jl ORF75,

ORF94 fr ORF125 5| 44 3 Bty fr £, E# 4 L B w & B o £, 0 5 247 F [ 4 &K ORF75 ORF94
FORFI2ZS A FHBEWNER., £RE T, FRMRERFERORFISWEL L THEH 4. 10, 11,
12, 13 1%, ORFM4 W EHZ 2 THEH 441 14, T ORFI2S W ER ETHEHO0. 3. 5. 6. 71
L EREN, RATEFEART 2H Xy WSSV FE—E REL R, HF5kIA 1% F & ORF75,0RF94

1 ORF125 FHEH B
KR WSSV; 74744 ; ORF; VNTR
hESEES S945 XEERIREE A

Bt A 4 35KOGT R S B 7 M PR AN BBl e, O 3
", S FRAE I T B 2 T 2k (Nakano et al,
1994; Wongteerasupaya et al, 1995; Karunasagar et al,
1997), 4l Nakano %5(1994) A 54411, H 20 4
90 A H BELE G HENK 7 (White spot syndrome virus,
WSSV 2 & Lok, BT KRiFE M T, If
H E 28 1y 3 i 558 7 b £ B & e 1 3w i (8K AE )
4 1995; Lo et al, 1999; Flegel, 1997), #RFE XS HF i %
AORAT L S U FALRE , WAS AR EGEH .

5 R4 K3 B AR 5 22 &, JF R BUE K& T i
R EERF R RSN . BIH AT L, ZEE &K
BT Ao R R, BEZE A fF S 7 (White spot
syndrome virus, WSSV)i& il 1) K F e N, WSSV
AJ YL 40 R FEA S L) KoK A TR S, AE Bk
TR XA AT, ER—MRIY | X | FRAY DNA

XEHE  2095-9869(2016)02-0127-07

FGTE, HEEA /NN 300 kb, 8 TLL R
(Nimaviridae) . [15E% # & (Whispovirus)(Marks et al,
2005; Mayo, 2002),

[F] ) 28 7F GenBank _|= 2347 (1 H Bl #& (WSSV-CN) |
£ IS HR (WSSV-TW) Al %% [ #& (WSS V-TH) JE A 41 42 7
GIF RS, KRB L 99%MIZ T BRI — B (T
45 2008; Marks et al, 2004) ., 598 Z2 K03 K = BE AR 5T,
AFEA S o8 b B2 5, EERIMAE KRR BfA
SR B IR B 4 AN AE T 0 BY S AE (Open
Reading Frames, ORFs)H ¥ 1 E & )37 5 oo H 1)
7% 5 (Variable Number Tandem Repeat, VNTR) (van
Hulten et al, 2001; Yang et al, 2001), WSSV #E#k 1] iz
Ky FHEAFLNIE ORF75. ORF94 fl ORFI125
VNTR [X {254k, VNTR E#0 T WSSV 43 F i A7
5 2F B BFT (Gudkovs et al, 2014; Dieu et al, 2004;
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Musthaq et al, 2006; T4, 2008").

ARBFFEXS o E S 2014 4 1-8 A i 3 5% & 1A
SRAEF 48 17y WSSV FHEEREA , #£4T ORF75 ORF94
F1 ORF125 B /B VNTR 5081, LILAREL 2014
4 WSSV Ji# ORF75. ORF94 fll ORF125 &4 F Bt
AIE B

1 #FREFE
1.1 WSSV #EASKR

SIS FH AR REAS R 45 b 2014 4F 1-8 H (1]
WL AR A SR (R 1) ITAREARREFE T
20 CIRFEEH S

F1 WSSV HEAREEENR ORF75. ORF94 #1 ORF125 EE #

Tab.l WSSV samples and repeat units (RUs) present in ORF75, ORF94 and ORF125
o e
Ji: *%aﬁilifﬁ FEHARYR Source fhFR Species (’255 Rbg) (ZS2RbIIJ)) (9;‘1:);’]) té; II:p [i
1 140104001 [t E 434 Caofeidian, Hebei  FLYAIEXTT L. vannamei - - 14 -
2 140104002  JAdtHE U0 Caofeidian, Hebei — MLANZEXTIT L. vannamei 8 2 - 5
3 140104003  yJt# {7 fH) Caofeidian, Hebei  MLAWIEXTIF L. vannamei 8 2 - 5
4 140104004 AL AL Caofeidian, Hebei  HAS#EXTHF M. japonicus - - - 5
5 140104005 JA[JLE 40 Caofeidian, Hebei — H A4EXIHT M. japonicus 8 2 - 5
6 140104006 /b # i) Caofeidian, Hebei — HASZEXTHF M. japonicus 8 2 - 5
7 140104007  Jidt ¥ 40 f) Caofeidian, Hebei  HZA#E %R M. japonicus 8 2 - 5
8 140409002 VLT )¢ Ningbo, Zhejiang FLAATEXTF L. vannamei - - - -
9 140416001 1117 B2 Jimo, Shandong FLEATEXTEF L. vannamel - - - -
10 140418001  1liZ: H '8 Rizhao, Shandong H ARHEXTER M. japonicus - - - -
11 140418010 {75 U%< Rudong, Jiangsu FLAEXTHF L. vannamei - - - -
12 140418013  YI.75#ifii Ganyu, Jiangsu HEIAXTIF F. chinensis - - 14 7
13 140418014  VL.73¥&Hi Ganyu, Jiangsu AU E. carinicauda 8 3 14 7
14 140418015  YL#M40% Rudong, Jiangsu =M FE P. trituberculatus - - 14 7
15 140419001  #iiLi#JH Huzhou, Zhejiang B [GIHUF M. rosebergii - - - -
16 140419002  #iiT#IH Huzhou, Zhejiang B [CIREF M. rosebergii - - - -
17 140419003 WiV Huzhou, Zhejiang % IR M. rosebergii - - - -
18 140419004  #iiLi#)JH Huzhou, Zhejiang B [GIHUFR M. rosebergii - - - -
19 140419005  #iiL#IH Huzhou, Zhejiang B [CIREF M. rosebergii - - - -
20 140419009  #WiVT#iM Huzhou, Zhejiang % [CIRMR M. rosebergii - - - -
21 140419010  WiiL#i Huzhou, Zhejiang P EIREF M. rosebergii - - - -
22 140422002  iI T Liaoning FLANEESTEF L. vannamei - - - -
23 140422003  iT7* Liaoning rH[E BT F. chinensis - - 14 -
24 140428002  ###JE ][] Xiamen, Fujian FLAATEXTF L. vannamei 3 1 14 3
25 140428003  f@#E{EIH Zhangpu, Fujian MR L. vanname - - - 3
26 140508001 ILZR7F &) Qingdao, Shandong  FLANIEERIHF L. vannamei - - - 3
27 140522002  JT.JREA 5T Nanjing, Jiangsu B0 FCJFESHR P clarkii 11 2 - 3
28 140522003 VT.J3REg3L Nanjing, Jiangsu TEICJFEEF P. clarkii 9 3 4 6
29 140522004  #i{LiEN Wenzhou, Zhejiang FLAEEXTHF L. vannamei - - 4
30 140522005  #i7LiEM Wenzhou, Zhejiang NLAATESTHER L. vanname — - 4 6
31 140522006  #iVTiRM Wenzhou, Zhejiang ~ FLAHIEXTEF L. vannamei - - 4 6
32 140522007  #WHITIRIH Wenzhou, Zhejiang ~ FLANIENIT L. vannamei - - 4 6
33 140522008  #i7LiEM Wenzhou, Zhejiang NLAATESTHER L. vanname — - 4 6
34 140522009  WrILIRIM Wenzhou, Zhejiang  FLANEEXTUF L. vannamei 9 3 4 6
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gx1
RS SR g e s o . 75RU  75RU  94RU  125RU
No.  DateNo. FEHURR. Source Al Species (45bp) (102bp) (54bp) (69 bp)
35 140522010  #riTiE Wenzhou, Zhejiang FLEAEXTHF L. vannamei - - 4 6
36 140522011  WiTLIEM Wenzhou, Zhejiang FLAATESTHER L. vanname — - 4 6
37 140522012 #riTiEH Wenzhou, Zhejiang FLARIEXTHF L. vannamei - - 4 6

38 140522014
39 140522015
40 140522016
41 140625002
42 140625008
43 140716007

Wi LM Wenzhou, Zhejiang
WM Wenzhou, Zhejiang
WHLIE M Wenzhou, Zhejiang

1175 % Qingdao, Shandong

MR L. vannamei - - _ _
MR L. vannamei - - _ _
FLAHEERTER L. vannamei - - 4 6
] Z< UYL Zhanjiang, Guangdong  FLANTEXTHF L. vannamei - - - -
J"Z<YLI] Jiangmen, Guangdong  FLANTEXTHF L. vannamei - - - -
JUAHIEXTHF L. vanname - - -

44 140801003 ¥/t # 4 Huanghua, Hebei FLEWEESTEF L. vannamei 3 1 - 0
45 140801004  {iJt# 4k Huanghua, Hebei JLAAEXTHF L. vanname - - - 0
46 140801005  {mJt# 4t Huanghua, Hebei JUEAEEXTHF L. vanname - - - 0
47 140801006  {n[Jt ¥ ¥ Huanghua, Hebei FLAGEXTHF L. vannamei - - 4 0
48 140801007 L #{ 5 Huanghua, Hebei = B XHT F. chinensis 3 1 - 0

—. KA ; - Not detected

1.2 HmWER PCR &M

By 30 mg SRS, $RREBE SIS A
DNA $2BGAF] & E oAU 547 DNA #2
B, X WSSV DNA FEA KR F GB/T28630 £
3 PCR 777k PCR =i i3 F 1xTBE HL Uk 2% M fic
TR 1% B RE A B IS R4 T LUK A3 #T o
1.3 ORF75, ORF94 #1 ORF125 i PCR # 1%

WA WSSV IR A #E4T ORF75, ORF94 FiI
ORF125 [ PCR ¥"# . FZIR AW S5 IRFUE 3 Ff PCR
Pl —5: 10x PCR W 28 sl (7% Mg™") 2.5 ul,
WHEAK 17.3 pl, BABRRIEAY) 2 pl, IEmS5Rm 5]

Y4 0.5 ul, Ex TagDNA R4 0.2 ul, WSSV ik
1 ul, BURFA 25 pl, PCR 384 i G514 5 K
Z AL 2 (Dieu et al, 2004; FHE#4E, 2008"; Kathy
et al, 2013; Wongteerasupaya et al, 2003),

1.4 ORF75. ORF94 1 ORF125 EFE =R F 5
SR

VNTR § 345 (9 PCR 7= I [mI G0 & k45
afifk H i A Bt DNA, ] NanoDrop 2000 {173 DNA ¥k
FE )5, @it pMD®18-T Vector MEREFEAL G I TH % 2
AR T HEATIN . R DNAMAN #F53Hr ORF75
ORF94 Fll ORF125 H & FAICHH 25 .

®2 PCRY¥EIIMERREMH
Tab.2 PCR primers and cycling conditions

519 il B PCR ZfF JE i

Primer Sequence Pre-denaturation PCR cycling conditions Extension
8§£:;§£ S}]g}léigc"l"%icc%i];}irgﬁGACAGG 94°C 5 min 35 cycles: 94°C 30s, 59C 30s, 72°C 2min  72°C 7 min
8§£:gii gé?ggg?gggggggggﬁg]“ 94°C 5 min 35 cycles: 94°C 30s, 60°C 30s, 72°C 1.5min 72°C 7 min
ORF-125F - CGAAATCTTGATATGTTGTGC 94°C 5 min 35 cycles: 94°C 30s, 54°C 30s, 72C 1min  72°C 7 min

ORF-125R  CCATATCCATTGCCCTTCTC

D) Tikis. hEEN ARSI EE(WSSV) 7 BRI P 91 22 S a0 A7, o B e R 2 - 5 A~ 6118 5, 2008, 32-63
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CE 837 4%

2 HBRE5HH

21 EX PCR#&EMER

TE WSSV Wi 2 & XCRERN 48 (A, It
H 6 AESS 1 5k o B0 PEE 45, HiAY 42 1hkE
ATITESR 2 5 R rp S BEBH M 4507 .

2.2 ORF75. ORF94 #1 ORF125 #1845 &R

TE 48 £ WSSV FEARH | 3 Yk PCR ¥ H #4{V A 3
THB I PREATT R o o, A 12 3 (2#. 3#. S#.
O#. TH#. 13#. 24#. 27#. 28#. 34#. 44#. 48#)HIHL
ORF75 Kailll 2577 , A 094 36 1y, AU4h Il A< B &8 |
HIE, &85, WitTik. WN, orinsk, L7, M
A, AR TLITRIREAS . ORF7S AR H R K
25.0%, P, 24# . 4445 ASHEEARYTHE S L HA
FEARY ST /N (B 1),

PCR ¥4 ORF94 $t4 18 MREA (14, 12#. 13#.
144, 23#. 24#. 28#. 29#. 30#. 31#. 32#. 33#.
34#., 35#., 36#. 3TH#. 40#. 4TH)HIKIM KA, H
30 MEEARKRK S, AIEILARRESE, HIR, §5, W

— 22 2324 25 26 27 28 29
ﬂ&;;*‘;

M 38 39 40 41 42 43 44 45 46 47 48

e Pp e -

K1
Fig.1

11 12

VLT W, AR, TARENL . TLITIREAS
ORF94 i Hi %N 37.5%, H, A 6 MEARSZ IR
FATAHLE, P8 A B R (1A 2),

ORF125 1Y PCR ¥ 3irh | o 28 1y (2#. 3#. 4#.
S#. 6. TH. 12#. 13#. 14#. 24#. 25#. 26#. 27#.
28#. 30#. 31#. 32#. 33#. 34#. 35#. 36#. 37#.
A0#., 44#. A5H. AGH. ATH. ASHFEARMBLLT, K
K OREA Bk A IR SR . H G, #iyn Tk, W
M, LT, TR, LT, KRR 58.3%, Hip,
FEAR 248 25#EZ FLMFEAS 915 1 Bemg/IN(E] 3)

23 FHSH

ORF75 EZY M 6 FAR[RIK/ING F B, 7351
2205 bp (AL E L), 2308 bp (FLIREEA). 2013 bp
(R 7)., 2431 bp (VLI F &L) . 2352 bp (TLAFE AL
WL ) AT 1738 bp (AL HEHE), KA B /9 B
HER RITTA T, 4R ER, 45 bp Y 75RU %k
HXIR A 8. 8. 4, 11, 9 13, i 102 bp J 75 RU
BEXR A 2,3, 1,2, 3 F 1, £ ORF94 [y 1,
FEA PR FER /NG B, 902 bp (WL G

BRS8N 6871 851082 (=211

SORSIE 32 33834 35836 37

— pr—— -
T — et — C —

ORF75 ¥4
Amplification of ORF75

M: DNA Marker DL2000; +: FHMEXTE; —: FIMEXTER; 1-48. FEASS
M: DNA Marker DL2000; +: Positive control; —: Negative control; 1-48: No. of samples
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2 ORF94 § 14
Fig.2 Amplification of ORF94

M: DNA Marker DL2000; +: BAMEXFIE; —: BIMEXTHE; 1-48: FEAZR S
M: DNA Marker; +: Positive control; —: Negative control; 1-48: No. of samples

TLHRERAT AN AR L 30T . AR E )M 519 bp (VLA
O WL . TAE ), R Ay S O H 4
WISk 14 F1 4, AT ORF125 (9454, § 54 H1 69 - Bt
KA 720 bp (AL E 4l fa) . 851 bp (VLIRERM . AN
7R). 633 bp (&[], M), 726 bp (ILARFE & .
TLIRF L), 789 bp (VLAREE 3L . WL )L K 812 bp
(b, Hp W EE ROTBE XA 5. 7. 3. 3,
6 Fl1 0 (& 1)

3 itig

AWFFE AT 2014 4RAER 48 1y WSSV Kl FH
PEREAS , BEAR VS B AL TR R 40 A 18 7 48 1, BT
WA IR V98 WD REAT R, REAS R AERT
5] A7 24 b (4 35 2% & 91 13] L ORF75 .ORF94 fil ORF125
ALY R ARSI 25.0% ., 37.5%F1 58.3%,
EARFEMX  AFREEAZ BTSRRI 2ES, H
o WA L T, T ARREEIL . YT, AR

RISs . HREH X AYREAR 3 FEE &2 octg Ry g,
H—8td s o AFE T ST . B R REAS A AR
AT IX REAR R, 3 Ah IR AR 0T A Al
o b X AYREARAT 1 A8 B ORFs nf LIghd
ROk, ERTRIBEAS Z R) 25 K

TERAHIX AR ORF7S W, EEHAICEHZS
FLEEI &, 7F ORF75 HrmliZF A7 16 A0 % 16 R A A8 S 07
HEE P, VL m R R & A N ER B B
%, HEFAEARZ WA 25, MR S H
MEE A B/, HEMDE R T DNA FolE k£ ;
M ORF94 MyP &b b n] LIB Y, {UAFAEPIfh B2
HOTECH , P HIART AR SF 5 #F ORF125 M 1445
R, MELT 4FEZYIUEH, 7EX 4 FIEHH,
M) B IR E S LIRS
HE R B HAWREARE 25, HH R Bfw/y, Wt
WUEPREA R, B BOK/NRE 812 bp, HEILEHEE
B, RSN REAR R A A AR KRR A AR 52
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%37 %
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K3 ORFI25 Wy 4
Fig.3 Amplification of ORF125

M: DNA Marker DL2000; +: FHPEXTHE; —. BAPEXTHR; 1-48. FEAYGS

M: DNA Marker DL2000; +: Positive control,

7t Kathy Z5(2013)%FH I Sk mirm i . 55k
SIS R T M XCRFERY 13 ANFEAR ST 1B
FEH R, 3 HBIX ORF75 M ek Ak 3,
WA N2 RAE N ; 1 ORF94 KEZHUF bk,
A V0 BT 7 A i DX %) PR S RS BT A RO A
H, 791k 7 F113; ORF125 WEE S e H N 6.7,
8 N4 (Kathy et al, 2013),Gudkovs % (2014)iF 55 21 ,
ORF94 5 &7 B ITEL H AL /K 5 IR K MRS S IRk K %
WR R A AT RS E P . SR, 7E Waikhom 45(2006)
(S 56 B0 B 7, 8 AH R BEAN [R) 6 SR 4 DL S Ho At />
EURH e NS ERA IR, R I T ORF94
A& 5 7 (Sindhuprriya et al, 2014; Waikhom et al,
2006). T LEAFTY, KB 3 Ff ORFs MY &2 HLITEL
HItAHE, M TREX 25, RIE X 2 [0
M2 S LU G  , HEDIX T BB 5 AR [R] WSSV Bk
IR 1385576 % .

ANE WSSV BERIERZ IR IT 8 L 25 Sk &
T ST IO el 2 D 2R P G A P B AR | 24 57 e 9 (A A

—: Negative control; 1-48: No. of samples

e, WRESMUNEE H B HE N AR, AT A B2
FERESTIERYL . UL, T A b AR Y B T A
DLW R SR b W & e, WF9E WSSV R [Hl#
BRZ I AT RRIF S 22 5, v WSSV [T T 2%
I e = (/R
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Abstract

White spot syndrome virus (WSSV) is the most important and harmful pathogen in shrimp

farming. As the areas and scales of prawn farming expand, more and more genetic variation in different
WSSV strains has been noticed. Three regions of the WSSV variation located in ORF75, ORF94 and
ORF125 of the genome, containing various numbers of tandem repeats (VNTR), and VNTR has been
widely used as genetic markers in epidemiological studies. In this study we studied the molecular
epidemiology of variation characteristics of WSSV in different areas of China. Forty-eight PCR-proved
WSSV-positive samples were collected from Liaoning, Hebei, Shandong, Jiangsu, Zhejiang, Fujian and
Guangdong during the white spot disease outbreak periods from January 2014 to August 2014. These
samples were genotyped by PCR with specific primers of ORF75, ORF94, and ORF125, and the
amplified fragments were then connected to T-vector and transformed into E. coli Topl0. After the
sequencing, we assayed the three WSSV VNTR regions in ORF75, ORF94 and ORF125 from different
samples. The results confirmed 5 ORF75 VNTR types consisting of 4, 10, 11, 12 and 13 repeat units
(RUs). We also identified 2 ORF94 VNTR consisting of 4 and 14 RUs, and 5 ORF125 VNTR consisting
of 0, 3, 5, 6, and 7 RUs. The results suggested that there was a certain degree of prevalence and variation
in WSSV in most parts of China, and that the variation in ORF75, ORF94 and ORF125 between different
strains was obvious. Moreover, there could be a correlation between the specific VNTR variation and the
disease outbreaks in different regions, which needs further investigation.
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