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2. RIGMRRERAOKT SEmABE [ 201306)

266071

E T BRE AL AR F(WSSV)IRATE RAAE, A 7T 2015 4 4~10 A #H #L & |
LA, RE, WL, MK 64 WRERM 57 WSSV IR, Bt RrEnd HE
R, RIEMNFERIR AR MK, FE 2B 5% ORF14/15, ORF23/24 FHy#k % R
B, VL % ORF75 ,ORF94 f1 ORF125 t t & 4 # 7t (Repeat unit, RU)¥k H £ 7 .4 & & 7~ , £ ORF14/15
¥ A, 25F 6530, 5908 1 5725 bp By F Fdk 4k, T 7 ORF23/24 43 #1354 12070 bp A &
fyf %, ORF75 By 45bp By RU B E 24 % 1. 2423, 102bp & RU #k B3 1, T ORF94 #y RU
BEHH 4,5, 1012 74, ORFI25 W9 RUSE X 3. 5706, 4 F% W, WSSV E#H 49Tk
AAEE XA AENEREZR, TMALLEFRAEARELNEXEANEEZHREE,

B340 WSSV; ORF; #t4k,; TR
hESHEE S945 TEIRIREE A

IKF=FRBEAT Y 2 AR, TSR Hh B A T )
|41 ™R (Nakano et al, 1994; Wongteerasupaya et al,
1995; Karunasagar et al, 1997), HW, {ERGERN
JPHEZ M EBR, H 20 that 90 AR A IS, 4
SEERAS HL I K P FRAHA T b A T XE LA ARG .
BEJR H X IR H BE 25 A {iF #5 3 (White spot syndrome
virus, WSSV)5|#2, WSSV H:[HZH %) K 300 kb, HFF
AR XUEE DNA 85, AERS ISR 10 B HI 52403 ) A
KA PR B ¥ (Mayo, 2002; Hossain et al, 2001), #]fii

XEHS  2095-9869(2018)02-0128-10

PR YL EhWILE 3~10 d NAET= (Lightner, 1996).

HRL) 99% MR AT TR 2 TEAS IR #E 0k i FE IR 4 )
G Z [ R — Bk, M RE 2 RN F 8 —
e AR A sk s w5 TR AR EA R T
AR X FF A 5] B2 HE (Open reading frames, ORFs) [N &
% ¥iJ0 24 5 (Variable number tandem repeat, VNTR)
PR R 2 AR A5 (FEAER 45, 2004; Marks et al, 2004),
H 4 FhEEMR D &4 GenBank /AN T REHM 42T
G, iR P E 5 SRR (TW, AF440570) (307287 bp) .

* bR 948 THH(2016-X56) . IR [ SRBF 23 4 (31672679l b K 7= B2 0F 55 Bt 0 7K 7 BF 55 BT SE ARl 55 9%
(20603022017017)3L [/ % B [This work was supported by the 948 Programme of Ministry of Agriculture (2016-X56), the
Project of the National Science Foundation of China (31672679), and the Project of YSFRI of Chinese Academy of Fisheries
Science(20603022017017)]. A2, E-mail: 861258856(@qq.com

O MIREE: XKE, A5G, E-mail: liugh@ysfri.ac.cn

Weks HY: 2017-01-08, WedE ks H #1: 2017-02-27



LA TS 2015 4F Hh [E LRI KT IR FRFE X WSSV AT B 28

DX R 81 9 3 BT HL A 129

7% [H ¥k (TH, AF369029)(292967 bp) . H' [ #% (CN,
AF332093)(305107 bp) Fl & E ¥ (KR, JX515788), H
Hie RIEHA M WSSV Ffk TH-96- I (AY 864666,
312 kb)# # R #H ek (Balakrishnan et al, 2008).

[] O B R SE PR 43 90 11 Ee e, T ABE 9 it e 5
F BX(ORF14/15, ORF23/24. ORF75. ORF94 F
ORF125)Hy il A5 LA K. VNTR %0 H A% H R £
Z5M (Single nucleotide polymorphisms, SNPs), iX &5
TA1 3 © 4 0 B 53+ AT e 2= i 58 (Gudkovs et al,
2014; Dieu et al, 2004; Musthaq et al, 2006), /£ ORF75
- 2 FiEE & .G (Repeat units, RUs), 43734 45 bp
#1102 bp; ORF94 45 1 F RU, K/NK 54 bp; 1M
FTET ORF125 (9 1 # RU A 69 bp, HHE = AidRiE
PR ZEORATIRFIT9Y, iXeE RUs my%ce Y2
5+ (Dieu et al, 2004 , 2010; Pradeep et al, 2008; Tan et al,
2011; Shekar et al, 2012), 7] LA H & Hi i B o T 10
2 1) A 4

ARWFFERFH 2015 4F 4~10 AMRIZE LA . T .
K, Wil igEr . TR 6 ATTRAERI 57 {7 WSSV

R1 WSSV HERARERE
Tab.1

ﬁH‘@E@fri?k WY H A R B, AN F

. RSB Z A7 ORF14/15, ORF23/24 I [k
ﬁiﬁfal‘*&ﬁ LI X ORF75. ORF94 Fl1 ORF125 [
RU #tH 25, VT #IKE WSSV 7E 2015 4E 155

FRATAE RIS .
1 RS HE
1.1 EIed#Hl

SCISAEAS Y5 b [ B X I (Fenneropenaeus
chinensis). N4 X #F (Litopenaeus vannamei) £l H A<
%} i (Penaeus japonicus)( 1), FrAFEAREGE T
—80°C UKFH IRAT

1.2 SLGHE

1.2.1 WSSV iR
30 mg, $EHL DNADR S 2L N 41 DNA $2 506K

& (DR,
1.2.2 PCR #n)

MRS Hp B 21 21 24

R T—20°C 4.

}: M8 GB/T 28630.2-2012 A BELE

B & ORF75, ORF94 #1 ORF125RU B
WSSV samples and repeat units (RUs) of ORF75, ORF94 and ORF125

RU %0 H Repeat unit number

JF5 FE i 3 i o
No. Sample No. Source Species ORF75 ORF75 ORF94 ORFI25
45bp 102bp S54bp 69 bp
1 jc150803001 LA F[#H Shandong Lijin FLgNERTIF L. vannamei - - 4 -
2 jc150803002 11 ZAF##: Shandong Lijin NN EXTER L. vannamei - - - -
3 jc150803003  ILZRF[H: Shandong Lijin FLENIEXTER L. vannamei - - 4 3
4 jc151014001  JL7REEHT Jiangsu Ganyu FLAEXFER L. vannamei 2 1 - 3
5 jc151014002  {L7h#H Jiangsu Ganyu FLEY T UF L. vannamei - - - 3
6 jc151014003  {L###i Jiangsu Ganyu FLAYESTER L. vannamei - - - 3
7 jc150820001 1 Z<H1#& Shandong Jimo H AXTHF P. japonicus - - 10 3
8 jc150820002 4Rl &% Shandong Jimo H AT IR P. japonicus - - 10 3
9 jc150820003  IZ I8 Shandong Jimo H ZRXHF P. japonicus 1 1 10 3
10 jc150821001 %A KI5 Shandong Jimo FLYHIEXT IR L. vannamei - - 10 3
11 jc150821002  [1Z R 5 Shandong Jimo FLENIEXTET L. vannamei - - 10 3
12 jc150821003 (L4 KM% Shandong Jimo FLAAERTER L. vannamei - - 10 3
13 jc150713001 IHZREE Shandong Changyi wF [ B % F. chinensis - - 5 3
14 jc150713002 11 ZR & E Shandong Changyi P [E B XFUF F. chinensis - - 5 6
15 jc150713003 IHZREE Shandong Changyi wF [ B % F. chinensis - - 5 6
16 jc150713004 11 ZR & E Shandong Changyi P [E B XFUF F. chinensis - - 5 6
17 jc150713005 IHZREE Shandong Changyi wF [ B % F F. chinensis - - 5 3
18 jc150713006 11 ZR & & Shandong Changyi P [E B XFUF F. chinensis - - 5 3
19 jc150519001 %< B2 Shandong Jimo JLYAEEXTER L. vannamei - - 5 -
20 jc150519002 (L% K% Shandong Jimo FLYHEXTER L. vannamei - - 5 -
21 jc150519003  ILAEN# Shandong Jimo FLENIESTET L. vannamei - - - -
22 jc150519004 i< Hl# Shandong Jimo JLYIEXTHR L. vannamei - - - 5
23 jc150519005 (i Z< B2 Shandong Jimo JLYHEEXTHR L. vannamei - - 12 -
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e B e e RU %t H Repeat unit number

No. Sample No. Source Species ORF75 ORF75 ORF94 ORFI25

45bp 102bp 54bp 69 bp

24 jc150519006 1Al Shandong Jimo FLYHIEXT IR L. vannamei - - - -

25 jc150519007 1L Z< K2 Shandong Jimo FLGEXT IR L. vannamei - - - -

26 jc150519008  ILAEN# Shandong Jimo FLENIEXTER L. vannamei - - - 5

27 jc150519009 ILZEN# Shandong Jimo FLENIEXTET L. vannamei - - 12 -

28 jc150519010 4RI =& Shandong Jimo JLYHEEXTER L. vannamei - - 12 -

29 jc150519011 (L4 KM% Shandong Jimo FLAAEERTER L. vannamei - - 12 -

30 jc150519012 (L4 KM% Shandong Jimo FLAAERTER L. vannamei - - 12 -

31 jc150404019 KXY Tianjin Hangu JLYIEXTHR L. vannamei - - 12 -

32 jc150606029  #iyLft1L Zhejiang Zhoushan FLARVERTER L. vannamei 1 1 12

33 jc150606030  #WFVLJF1 Zhejiang Zhoushan FLENTERTER L. vannamei 1 1 12

34 jc150519001 1% %45t Shandong Shouguang — FLANWIEXTUF L. vannamei 1 1 12

35 jc150705001  ILZRELiE Shandong Weihai FLYNIEXT IR L. vannamei - - 5

36 jc150705002  ILZRELiE Shandong Weihai FLYHEEXTER L. vannamei - - 5

37 jc150705003 L ZREiE Shandong Weihai FLEAIEXTEF L. vannamei - - 5

38 jc150804001 ¥ E5¥ 10 Hannan Haikou FLEY T EF L. vannamei - - 5

39 jc150804002 ¥ E5¥ 11 Hannan Haikou FL& T UF L. vannamei - - 10

FLAEERTER L. vannamei - - -
FLAEXTER L. vannamei - - -
FLAEXTER L. vannamei - - 5
FLAEXT IR L. vannamei - - -
FLAERTER L. vannamei - - -

¥R 0 Hannan Haikou
MR 11 Hannan Haikou
KDL Tianjin Hangu
KD Tianjin Hangu
KHtdb/R Tianjin Beichen

40 jc150804003
41 jc150804004
42 jc150811001
43 jc150811002
44 jc150709035

|
[« W) NNe Ne Mo e e NN e e e e MY BV, Y Y Y Y Y, BV, O Y Y Y e Y B

45 je150709036  KiftdtJ= Tianjin Beichen FLENIEXTEF L. vannamei 1 1
46 jc150709037 K4t Tianjin Beichen FLAY ST ER L. vannamei 1 1 5
47 jc150709038 KiHtJb/R Tianjin Beichen FLAHIEXT IR L. vannamei 2 1 10
48 jc150709039  KHtJb/R Tianjin Beichen FLANEEXT IR L. vannamei 2 1 10
49 jc150720001  J )M Guangdong Guangzhou FLANIEXTEF L. vannamei - - -
50 jc150710001  K¥HE5HE Tianjin Baodi FLENIEXTET L. vannamei - - -
51 jc150820001 L4 #Y; Shandong Weifang LA VERTER L. vannamei - - 12
52 jc150820003 i<y Shandong Weifang JLYHEEXTHR L. vannamei - - 12
53 jc150820004 114 #Y; Shandong Weifang FLYHIEXT IR L. vannamei - - 12
54 jc150820005  ILZR¥EY; Shandong Weifang FLANTEXTEF L. vannamei - - 12
55 jc150820006 114 Shandong Weifang FLEHEEXTER L. vannamei - - -
56 jc150820007 L4 #EY; Shandong Weifang FLAMVERTER L. vannamei - - 12
57 jc150820008 1% #Y; Shandong Weifang LA VERTER L. vannamei 3 1 12
TE: “FRARY
Note: “~” represents not amplified
AAE(WSD)ZWTHLFESS 2 #5340 PCR R IEHEST 124 AW AMAAESH  PCR YR EIS

DNA FEAKGIN, SR H 1% 380 B i HL K 3 #T o
1.2.3 PCR¥ 3 RHAGI S BHPERY DNA HEATE i
FE RGO, KRR IR 2, SRR
518 K S B4 W 3(F L, 2008; Dieu et al,
2004 . 2010; Marks et al, 2005; Tang et al, 2013;
Wongteerasupaya et al, 2003),

FH NanoDrop 2000 ¥l DNA ¥, @it pMD™18-T
HHEAL, K EE R E W)Y . ORF14/15 F1
ORF23/24 Bt/ 915 TH-96- 1T A [H & kR (TW)
X (Dieu et al, 2004; Zwart et al, 2010), 437 ¢ 51 6k
1B . ORF75, ORF94 Fl ORF125 il 745 B0 5 5
HAARN B RU JF31 X (Gudkovs et al, 2014),
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Tab.2 Reaction system and amount

SV £ Reaction system & Dosage(ul)

10xPCR JZ ¥ 2% # i (7 Mg™) 25

10xBuffer solution

WFE7K ddH,0 17.3

WA RRIR A Y ANTP 2

E M AR 3] 519 Primer 1

Ex Tagq DNA 4 i 0.2

Ex Taq DNA polymerase

A% BR Nucleic Acid 1
2 ZFERE55H

2.1 PCR &R

FEARIERE, #EidE PCR A, BR 10 4y
FEARTES 5 B B &, 47 I FEARTE
E—frh BB H AT .
22 YimgR

I ERE DY 7 ORF14/15 H, [ 1#. 2#.
3H#. SH. Of. TH. S#H. 12#. 21#. 23#. 25#. 26#.

27#. 28#. 29#. 30#. 31#. 40#. 52#. 53#. S54H#F
SS#hh, HoAx 35 hREAR YA B4 B, Ko Roh
61.40%, 13#. 14#. 15#. 16#. 17#. 35#. 36#F1 37#
FEAR RS Z o At g o, Hor, IDZR e 3 4>
FEAR I RAG H 27 (1 1), £F ORF23/24 v, LAy
14 GYREAS(O#, 24#., 32#., 33#. 34#. 39#. 40#., 45#.
A6# . ATH. A8#. S1#. S6#FN ST#H B H By 557 (F 2),
KRN 24.56%, H Y2005 2Z [0 1) KNSR B AT 22
Mo ZRFHE, BE . B, TTHER . RED .
FHCM AR M B0 B Hi7E ORFTS Hi,
A 10 (yREAS (44, 9#. 32#. 33#. 34#. 45#. 46#.
AT7# . ASHIN STHKH(F 3), K FE N 17.54%, 1L
FIEE . BB MY . REDO . IR WRIE D
RN TCREAK . Forf, ST#IL AR EED IO FEAR
TEATE B &, R Bk, 78 ORF94 1, Jbf5
40 Iy REARKE Y, KRN 70.18%, FHidr, 1#H1 3#f()
HiY R Bt /MNEL 4). TLOREM . RIFEEHCR AR
NG H &4 1 7 ORF125, 3575 44 (ke
KRN 77.19%, TERTA HIX EEAS sh 244 A3 .
IV 1#, 2#, 194, 208, 21#. 23#. 24#. 25#. 27#.,
28# . 29# . 30#A1 3IHFEATCHIN H 1 25 HBL(E 5).

& 3 PCR ¥ 1854 AR = M &

Tab.3 PCR primers and reaction conditions

514 524l AR P AP FEAfH

Primer Sequence(5'~3") Initial denaturation Denaturation Extension
ORF-14/15F AATATGGAACGACGGGTG 04C S mi 35 cycles: 94 305, 55C 305, .0 o
ORF-14/I15R GACCAGCGCCTCTTCAG min 72°C 2 min i
ORF-23/24F  GTAGTGCATGTTTCTCTAAC 04C S mi 35 cycles: 94C 305, 51°C 305, ., o
ORF-23/24R  GTAAGTTTATTGCTGAGAAG mimn 72°C 1.5 min min
ORF-75F CTTTCACCGCTCTCA 04C S min 35 cycles: 94°C 305, 59°C 305, o
ORF-75R GGGTTCACCAGAGAGACAGG 72°C 2 min
ORF-94S CTGGGTGGCATCGGTTAG 04C S mi 35 cycles: 94°C 30’5, 60C 30, .
ORF-94A  CGTCACTTTCGTGCGTAGT min 72°C 1.5 min i
ORF-125F  CGAAATCTTGATATGTTGTGC 04C S mi 35 cycles: 94C 30 s, 54C 305, .0 o
ORF-125R  CCATATCCATTGCCCTTCTC mm 72°C 1 min i

2.3 F5IEbxs

TE ORF14/15 3irh, Ly 4 3 RO [FA A B,
43920 1270 bp(ILIARBP5%) . 1892 bp (111 A< RIS | b
FE. WAL . VLI . EE . JUR . EHE.
TR VRN 25 ). 2075 bp(IU A B . BE), 8
i1 5 TH-96- T FbXT, & B4 51 6530, 5908, 5725 bp
(Kl 6). MMi7E ORF23/24 H, FiAHAR BR/NEH
1140 bp, SHEERRA X, B2k 12070 bp (K 7).

T ORF75 P, A 3 i BEAR/NHER, 439
1246 bp(TL75EEM . REALIR) . 985 bp(1l 7= B 5 |
5. REACRFH AR A 1738 bp(1h A i),
Wi 5 EHE BT, 45 bp BUEE A BB 40N

2.1.3, 1 102 bp MER K B8 1(3R 1), f£ ORF94
P, JH S MR — R B EL, 4 Bh
523 bp(ILIAFIHEL) . 742 bp(ILIAENE . JifF) . 769 bp(iff
FEUEIT) . 1024 bp(IIZRBP 28 | KAL) M 1135 bp(1h
Ry WA o, REIUE . Wi, &
X, EERBBHASR N4, 5.5, 10, 12(% 1), 7£
ORF125 ¥ ¥, HB 5 MR F B, 20lHh
491 bp(IL AR, E& . WiTfri). 518 bp(lliZ Rl
25). 703 bp(1L R gL | MRS T RELE L JUR) .
722 bp(IN A RIS . WiV A+ . 746 bp(ILAREE . FF
6. MY, KGR . EIK L RSN, gad text,
HEG FBmEH 5 3. 3. 5. 5.0 6(3% 1),
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2 304586/ 3FORIORTIERIZE ISR ISRIORI/A 871920 21 22
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vt g Py YT -

-al"' ui;

M 47 48 4950 51 52 53 54 55 56 57

1 ORF14/15
Fig.1 Amplification of primer ORF14/15

M: DNA Marker DL 2000; +: ;= ; 1~57:

M: DNA Marker DL 2000; +: Positive control; —: Negative control; 1~57: Sample number. The same as below

208 4567 8 9 1011 12 13 14 1516 1718 19 20 21 22

— -

M 47 48 49 50 51 52 53 54 55 56 57

2 ORF23/24
Fig.2 Amplification of primer ORF23/24
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12 3 45 67 8 9 10111213141516 17 18 19 20 21 22

3 ORF75
Fig.3 Amplification of primer ORF75

7 G b e i i it et ol ) ] ] U e e Vol ol L A WP B

M 23 24 2526 27 28 2930 31 32 33 34 3536 37 38 3940 41 4243 44 45 46

-

4 ORF%4
Fig.4 Amplification of primer ORF94

3 iTFig . WL, TERE RN, SRR ] A
F 2015 4 4~10 A WSSV JiERKWIE ., ORF14/15
F1 ORF23/24 (£ H #5350 61.40%F1 24.56%, K
wRAr P ORF23/24 WMIIMIFEATE ORF14/15

AOFTE T AREASK B T INARR A, Al BE
PG B DT VLR . RERDON L LR, E
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O e S| (e e S w| T [ DS/ S O 20 21 22

TR

M 2324 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4142 43 44 45 46

-ng.gbu o

5 ORF125
Fig.5 Amplification of primer ORF125

.  TH-96- T (A'Y 864666, 7800 bp)

= __6530bp g URERE(1270 bp) Shandong Jimo (1270 bp)
JJJ%‘ED% WY & YA ﬂjﬁ%ﬁ\ FE . LR

[ I 908bp e — e r“fFr“} (1892 bp

— Shandon Jimo, Weg’ang Shguguang, Zhejli:mg %}housh(’im Jléi}ngsu (ilan (1892 bp)

P Tianjin Hangu, Beichen, Baodi, Hainan Haikou, Guangdong Guangzhou )

- . l_b__ I || %% . B & (2075 bp) Shandong Weihai, Changyi (2075 bp)
P — B KR (X515788, 2079 bp)

5316 b
B ————-— I TH (AF369029, 2484 bp)

5138 by
200 S TW (AF440570, 2662 bp)

5132 bp
[ —-- I CN (AF332093, 2668 bp)

6 WSSV ORF14/15

Fig.6 Scheme of deletion region of ORF14/15 in different WSSV strains

ORF14/15 TH-96-
Rectangles mean sequences amplified by ORF14/15. The imaginary lines in the middle mean sequences deletion
compared to TH-96-  strain

I TV (AF440570, 13210 bp)
INZRFHE. BPER . Mdh . WivLL. WSO, KEALR (1140 bp)

- 12070 bp — Sh:.mdong .Shougu.ang., Jimc.), Weifang, Zhejiang Zhoushan,
13120 bp Hainan Haikou, Tianjin Beichen (1140 bp)
.- Sesabp TH (AF369029, 90 bp)
_—'—"’—'—l-ig-g—gi; ----- I KR (JX515788, 7556 bp)
I NN CN (AF332093, 12041 bp)
7 WSSV ORF23/24

Fig.7 Scheme of deletion region of ORF23/24 in different WSSV strains

, ™

The right and left rectangles mean sequences which can be amplified. The imaginary line in the middle
means sequence deletion compared to TW strain
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AR5 DX B 23 # HE AR 135

YA HRZA I, HERE 404REARGERIE ), H
{XAE ORF23/24 ¥ 3 i ¥l. ORF75. ORF94 Hl
ORF125 Hyke 53 WM 17.54% . 70.18%F1 77.19%,
Horp, 2#(IN AR FEL) . 21#0 0 ZR B AR . 24#(111 25 B 58
H25#(IL AR BN S8 )FEATE 3 R 3§ vh 8 T8 250 3,
M 9#(IZREPAR) . 32#(HT VLA 1) . 33#HTVL AL
34#(IN AR ) . 46#(RHEILIR) . 47#(REBILIR) .
A8H(RHEIL SR STHOL A HEVHREAENAE 3 P 1 op
I 4 B, 76 5 K PCR Ui, o#(IL ZR B A8 |
32#(CHT VT SE 1)« 33#(CHT VL SF 1) . 34#(1L AR 75 06) .
do#( R BALR) . 47#(R B IR) . 48#( K LR ) FI
STHOL ZR DT REASER B H A 4535, T 2411 25 F)
L)L 21#(IL A< RIER) AT 25#(11 2R B AR ) REAR U 7E 5 Ik
b ICy B B B

XtF ORF14/15, TH-96- I £z M52 %, 4 7800 bp.
5 TH-96- Il M b4, #EEMRA 5721 bp B, 28
PRERZE 5316 bp, HTERRERE 5138 bp, 1Ml E kG
5132 bpo AWFFE B 3 Fhish 2 B FE AN —FE I B,
HARE Z [ 225080k, BIH A 2075 bp (9 - Be 5w [
Pk KR L FEE AT . 6530 bp A1 5908 bp () 2 Fhik
JAG A IAEZ AT AR 5T, 15 6530 bp AHIE Y
6533 bp F1 6540 bp (B AE L5 HITE 2013 4FF1 2014
SEIIFFEH B (PNEEIZE, 2016a, 2016b), 7E Tang %
(013) 5T A AR FREEAIE AL, RIS 5950 bp,
IMTEREE Y 1 AR RN S5 75 5 ML X Y 3 Bk WSSV BEbkAT T %
ITHBRCAREE , 4 BROT B RRI R 5892 bp, MELA B
¥R PL, WSSV 1E ORF14/15 | #yHALHI7E 5000 bp LA
b, M TF5EEA 7800 bp, BRAFEEERCA, Al AEH
JL) DNA R Bere & il rh di i 58 203

38 P A E AR ORF23/24 F BEikAL /s, AN
1169 bp; ZEEPRMBRBEE R A, S 13120 bp; i
i R I R R FRE A TR 4%, i 5654 bp, Lan 55(2002)
KL, e EE TR 3 FORTRE R YL WSSV,
AHX R E R ORF23/24 540 B 5717, 5926
19319 bp, 1Mi Dieu 25(2004) & B, TE#l g AR
SRR 3 FORIEIH) WSSV 3 Estk, BT &tk
A3 iR/ 8539 11450 F1 12166 bp., A4 T Hoth i X
L5y N A N 7 RO T T N ] S e Sl T S T = S N £
ORF23/24 FRFEE—3, HHkA 12070 bp, JE T
R B, X5 2013 4EREABFSE TP iy Bk 1
M—E, W 2014 FREARE 2 Fhiede, B 12064 bp Fl
12070 bp, & {UZTEH AL EAHZE 6 4G (P Fr
&5 2016a, 2016b), ORF23/24 fixXFh K BEk 2 7E
3 T R RS, 45 ORF14/15 BRI BRI

B, HEM WSSV [ FE Ak AT BB I 20 i R 1Y) Bk A
NS AR e Y, (AR I E A G ], LGS
NP H WSSV H B H A H sk g #1

T ORF75 Z4F, ORF94 il ORF125 [t %
EBELI i o FESE KL 7T, AN R b XRE AR 2 ] (1)
RU $HZ 5 K, A H A FR—HX AR
ZIARSRAT 22 5, WL AR RIBE O FEAR . ORF7S H )
45bp i RUs #(H A 3 LK 102 bp [ RUs #(H M 1
G OLTEZ AT 2014 AFEREARDFE A HBL, Bl T
45bp RU & 1 F1 2 PiFpZEAL; ORF94 rf RUs 4 4 1)
THOLAE 2013 4EF1 2014 AEREARTALE, i RUs 4
12 HUBLAE 2013 AEAEA T, HAEAR Y E) RUs 3 /)
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Variable Sequence Comparison of WSSV Regions from Different
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Abstract In recent years, the fast development of aquaculture has been followed with the increased
diseases such as the white spot disease to cause a great loss for the global aquaculture industry. To
understand the variations in WSSV ORF14/15 and ORF23/24 and the VNTR in different regions of China
in 2015, we investigated 57 samples WSSV-positive on PCR, collected in a disease outbreak area between
April and October 2015. The tested samples were from Shandong, Guangdong, Hainan, Zhejiang, Tianjin
and Jiangsu. Using specific primers, WSSV-positive samples were genotyped and the amplified fragments
were ligated to a T-vector and transformed in ToplO cells. The positive clones were selected and
sequenced. After sequencing, the fragments deleted from ORF14/15 and ORF23/24 in different samples
were compared with the sequences of Th-96- and TW respectively, and three WSSV VNTR regions in
ORF75, ORF94, and ORF125 from different samples were analyzed with the DNAMAN software. The
results showed that 35 samples had the products of ORF14/15 amplification, and 14 sample had the
products of ORF23/24 amplification. The lengths of the amplified fragments of ORF14/15 were 1270 bp,
1892 bp and 2075 bp, corresponding to deletions of 6530 bp, 5908 bp and 5725 bp, respectively,
compared with Th-96- . One type of ORF23/24 was confirmed, and the amplified fragment was 1140 bp,
corresponding to a deletion of 12070 bp compared with the TW isolate. Ten fragments were amplified
from ORF75, including 1, 2, 3 repeat units with 45 bp, and 1 with 102 bp. Four different ORF94 VNTRs,
including 4, 5, 10, or 12 repeat units, were identified. The ORF125 VNTR including 3, 5 or 6 repeat units
was identified. The results showed that WSSV exhibited a significant difference in some open reading
frames, but a significant stability in others.
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