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2014 FhEARMR IR M ES RS
ORF14/15 #1 ORF23/24 &k X FE 5 tb 88

WEH T xKE

(L. Ay el Al 2 R R E R SR s R AR BT e B B 5T B
2. WA SR ERLRE R S Y I RO RE SR
3. bRy LI

e

Tt # O

H 266071;
H 266071;

201306)

X UF 78 W 1 % R = B, XT3 48 A1 i 2 (White spot syndrome virus, WSSV) 2 #

PN EERE 2 —, WSSV TR HIEHRN T R 8 FH WSSV Fh RN, & T #2014 F
K H X WSSV ORF14/15 fn ORF23/24 19 7% F & 0L, A#F 54645 2014 4F 1 H-8 A HF K £ty
48 17 WSSV [HEEEEA, F 45 75| 43 ORF14/15 #1 ORF23/24 J Ft, % 8T T # 1K, # L £ Topl0
A, MF A RERZ ANk ZR, 2R E T, b %3 ¥ ORF14/15 fr ORF23/24
R OB L) 4 B 43.75%Fn 33.33%, 72 ORF14/15 ¥ # &, 4514 84 1 1260 bp. 1270 bp. 1892 bp
#n 2662 bp £, 5§ TH-96- 11 thoxt 34 4 Bk 2k 15 U0, BB 2k 6540 bp. 6530 bp. 5908 bp 71 5138 bp.,
i1 4 ORF23/24 3 # &, 479 3 i 1140 bp #r 1146 bp Fr £, 5 & & & & tk(TW) H 3t & 7 A 8k &
T, Bk 12070 bp fn 12064 bp, #F X4 KK U, WSSV £ F [ K # 43 KA — 2 E &
s, WA Fl &84 ORF14/15 ¥ A R Z F b KA L, #£ ORF23/24 A X K £ R F K, EHEH

K b Bk ko
ES a0

hESERE S945  XHEMRIRES A

XU (4 BELE A fF 9% 2 (White Spot Syndrome Virus,
WSSV)1E A £k 3k 9% 1 B (Nimaviridae) . % 2 )8
(Whispovirus) i #E—Ji it (Vlak et al, 2005), HH: 5]
1 BB 4 28 ARy XoF MR 53 B v T I 1) e 3 25 5 . 7
1991-1992 4[] , WSSV B IR Bl K T E 54,
Z I TRGHUR e 22 AR e A 3 X (Flegel, 1997), T AE
1994 4F, A B RE A g M DX A B R R
(Anonymous, 1995; Pradeep et al, 2008), WSSV H It
FHUGFE R BRTERFR P R AL, et R L H4F
, XHRZ E SRR FRAE = A AR K 1 520 (Inouye et al,

1994; Chou et al, 1995; Cai et al, 1995; Wongteerasupaya
et al, 1995; Kasornchandra et al, 1998; Mohan et al, 1998;

WSSV; ORF14/15; ORF23/24; |7 7| 4 #t
NEHS 2095-9869(2016)04-0140-07

Nadala et al, 1998; Park et al, 1998; Magbanua et al,
2000), 3-10d 1] ik 100%MBIER, & W Kig
T4 2% (Lightner, 1996) .

HHT, GenBank FAATA 4 FiAN[E WSSV Ji Btk
FERALFH], alEdE G ER(TW, AF440570)
(307287 bp). Z=EFR(TH, AF369029) (292967 bp).
[ ¥k (CN, AF332093) (305107 bp) 1%k [ #k (KR,
IX515788), il , fBEMMErkY 312 kb, frok3E
ZH ) WSSV-TH-96- 11 (AY 753327) ] it I T %% [ #k
(Pradeep et al, 2008), #F 3 K 20 )3 41) 2 3] B A 5 B
FOFRARLEE , T 25 S5 BRI A7 1 . KT 5k
K HTFRAEZEFNEAM X, FFEEEXNES
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FPHN ARk s 7 IR T L R 91 LA b S T R
PR R 27 (R R AR, 2014; Marks et al, 2004) .
1T WSSV HL B | 15 32 28 BRSO J1 22 5
FHEORFM AR Z M HA 257, @ WSSV JEH 4
WL SRS 4T, ORF14/15 Fl ORF23/24 T 5 T &
AR RN HEI, AWFFEER X E B R SR A A [
HIX [ 2014 4F 1 -8 JH [HIREEN 48 {7 WSSV BHHM:AF:
A, EAREE S YR H A B, DR bT LB [
X445y Bikk ORF14/15  ORF23/24 [F 5B IH M, 45
FEHEAS R HLIX. WSSV 43 BBk ORF14/15 il ORF23/24

RYARSE, A WSSV 23T 1 i o8 SR A 3
1 #REFE
1.1 HEAXRFER

£ 2014 4 1 -8 J1 WSSV k& 2 & ], ki
Jo. Wi AR VLI AT AR AR A MR AR
STHRRE S, ARG B T —20°C I VKAR A R ARAE, HOoRIE
fE B 1.

1.2 WSSV #%Es3EE

B RAERIREAR BT, B 30 mg BEZH 4T, i iRty
PSR 4] DNA RG] £ (350 H: ) 1 36
W #E47 DNA $2HC, 55 30 ul 65°C FiH i Jo ik
I, WU DNA BEAR S F—20°C A AR TE A F .

1.3 PCR #il

Xt WSSV DNA FEZAR AR & PCR 7,
FrifEdi R GBIT 28630.2-2012 15454 fE(WSD)IZ Wik
R 2 74 PCR &L . PCR P~ i FH 1IXTAE
PR & PR BC T Y 1901 B e EE I A 7 L UK 43T
1.4 WSSV %X ORF14/15 1 ORF23/24 31t

WA 2R WSSV B 2 il i R e 5 i AT
ORF14/15 Fl ORF23/24 [ 1) Ji Bt (4™ 3 . 54 v 25 pl
PR RESE: 17.3 pl WZEIK, 2 pl BARIEG Y,
2.5 pl 10xPCR J I 2% Wi (f Mg™), 1E [l HS [ 5
Y14 1ul, 0.2 yl Ex Tag DNA RA 7, 1 pl FFAZRR .
Hoy By 8 ny PCR ZMFUINGIYIFHWER 2
(Marks et al, 2005; Dieu et al, 2010; Tang et al, 2013),

15 BMFREREEFSIEXSH

P15 1Y PCR P 25 1xTBE HL Uk 2% o i I 1 114
1%E IR EEE R Tk, KBRS U1 T, AR Il
F 35459 H i DNA, £ NanoDrop 2000 il & # )5

i it pMD®18-T Vector #EA7 1 AL, K B/ B |
A B — I BRI T I . AR T 515 NCBI £ g
JESEAT XS, Horbr, ¥ ORF14/15 5 TH-96- 11 ¥k LL X,
ORF23/24 5 [H & ISk (TW) ELXT

2 ZEREHSH

2.1 PCRIEMLR

YT WSSV iR, g 7EE R PCR H)
K, 6 10 B RAE S AR SE —Fe Hh R FH I, 42 I IR R
SHAESE AR B RHME
2.2 ORF14/15 ¥ iz R

WX WSSV BEARRY I, A 21 fy(2#. 3#.
A, S#. 6H. T#H. 13#. 23#. 244#. 27#. 30#. 3l#.
32#. 33#. 37#. AO#. 424, A4, ASH. ABHF ATH)
FEA BT ORF14/15 FIAGIN 2577, HLREME i h ¥ 14
FESL A LLB R 43.75%, o, 13#. 23#F1 24155745 ]
WK, IFEAE 3#. 4480 ATH—DUKGE N4 R
TWIRR/INA—B 2500, X nlResE A+ DNA 1
Wi ol i B AN S 83 Al o R TR T W VLT B AN L L
RENEE . H A S VLN NAR . AR A AR
VLI DX A S AR HR 457 (1 1)

2.3 ORF23/24 ¥ 1zt R

7£ ORF23/24 ¥ Hih | 75 16 1}y (2#. 3#. S#. 6#.
TH#. 23#. 24#. 2T#. 38#. 39, AO#, 41#. A24#. AA#
HABHFEAS T LY 1S 4571, BRAE BT B A 5 1 L
B2k 33.33%, FTAFEAY ) S KN EA A
ZS . WL T IR H B, RIS . 7L
IRANR AT . A A AR AT ORF23/24 47 1 (K] 2).

2.4 F5ltEd

TEFT A FE R ) ORFL4/15 3 v, 7 4 B/
AN—1 5 By 14 sk, B 1260 bp (b 4 4)) . 1270
bp (WL . THIYLTT . Wk ) . 1892 bp (fdk
WO VTR R0 2662 bp (TLIREEM . LT . W
), FHENA KPR TH-96- 11 text, 4351
B2k 6540 bp. 6530 bp. 5908 bp £ 5138 bp (& 4).
IM7E ORF23/24 ¥, R BAR/NHAHNES, 7
% 1140 bp (FIHLE 4 fa) . B YE)FI 1146 bp (LT .
AT VLA R A MR Wi AN)
AN, PR S R RN AR 2E 6 e SR, R
GATATC (K 3). AT E G ISR T, SR A
B K /IN 1SR 12070 bp #1 12064 bp (&1 5).



142

W B B

37 %

x1 HEREKER

Tab.1 Information of sampling

%5 Number

¥ 45 Sample Number

FEHlL Site

5hFF Species

JC140104001
JC140104002
JC140104003
JC140104004
JC140104005
JC140104006
JC140104007
JC140409002
JC140416001
JC140418001
JC140418010
JC140418013
JC140418014
JC140418015
JC140419001
JC140419002
JC140419003
JC140419004
JC140419005
JC140419009
JC140419010
JC140422002
JC140422003
JC140428002
JC140428003
JC140508001
JC140522002
JC140522003
JC140522004
JC140522005
JC140522006
JC140522007
JC140522008
JC140522009
JC140522010
JC140522011
JC140522012
JC140522014
JC140522015
JC140522016
JC140625002
JC140625008
JC140716007
JC140801003
JC140801004
JC140801005
JC140801006
JC140801007

[t ¥ 4o Caofeidian Hebei
[t ¥ 441 Caofeidian Hebei
L ¥ 4cfi] Caofeidian Hebei
[t ¥ 44 Caofeidian Hebei
L # 4cfa) Caofeidian Hebei
[t ¥ 4 Caofeidian Hebei
[t ¥ 441 Caofeidian Hebei
W73 Ningbo Zhejiang

111 %5 B £ Jimo Shandong

11 % H 18 Rizhao Shandong
VLI 4 Rudong Jiangsu
{95 A Ganyu Jiangsu
T8 Ganyu Jiangsu
Y75 404 Rudong Jiangsu
WL M Huzhou Zhejiang
WM Huzhou Zhejiang
WL M Huzhou Zhejiang
WYL N Huzhou Zhejiang
WILHM Huzhou Zhejiang
WL M Huzhou Zhejiang
WL M Huzhou Zhejiang
iI 7 Liaoning

iL7* Liaoning
fE#E 1] Xiamen Fujian
IR Zhangpu Fujian

I 475 & Qingdao Shandong
Y7585 50 Nanjing Jiangsu
Y175 H 50 Nanjing Jiangsu
WL N Wenzhou Zhejiang
WYL Wenzhou Zhejiang
WL N Wenzhou Zhejiang
WYL Wenzhou Zhejiang
WYL Wenzhou Zhejiang
WYL N Wenzhou Zhejiang
WL Wenzhou Zhejiang
WL N Wenzhou Zhejiang
Wi M Wenzhou Zhejiang
WL IR M Wenzhou Zhejiang
WYL N Wenzhou Zhejiang
WYL Wenzhou Zhejiang

I~ T, Zhanjiang Guangdong
J" 4R YLI] Jiangmen Guangdong

I 47 &% Shandong Qingdao
1 # ¥ Huanghua Hebei
Y7t # ¥ Huanghua Hebei
1L B ¥ Huanghua Hebei
M4t # Y% Huanghua Hebei
b # 4 Huanghua Hebei

FLYEXT IR Litopenaeus vannamei

JLYHESXTHF L. vannamei
FLAGIEXT R L. vannamei

H A4 %I Penaeus japonicus

HASFEXTUF P. japonicus
H A4 % I P. japonicus
H A2 XHHF P. japonicus
FLYERT IR L. vannamei
FLAYEERTHF L. vannamei
H A FEXTUF P. japonicus
FLYIEXTIR L. vannamei

H [ BE X3 ITF Fenner openaeus chinensis
A 2 IR Palaemon carinicauda

12 T Portunidae

X IR IR Macrobrachium rosenbergii

% [CIA Y M. rosenbergii
W ICIHEF M. rosenbergii
W ICIHEF M. rosenbergii
B R UF M. rosenbergii
% CIHEF M. rosenbergii
& [CIA N M. rosenbergii
FLYERTER L. vannamei
rh B XHEF L. vannamei
FLAYEERTHF L. vannamei
FLYEERTER L. vannamei
FLAEXTER L. vannamei

i [G L Z T Procambarus clarkii

FELICJF LR P. clarkii

FLYREEXTHF L. vannamel
FLENTESTHR L. vannamei
FLAYESTER L. vannamei
FLYRTE SRR L. vannamei
FLERTESTHF L. vannamei
FLYEEXTHE L. vannamei
FLARTESTHR L. vannamei
FLAYESTER L. vannamei
FLYRTE SRR L. vannamei
FLAYESTER L. vannamei
FLYREEXTHE L. vannamei
FLERTESTIR L. vannamei
FLAYESTER L. vannamei
FLERTE SRR L. vannamei
FLAYESTER L. vannamei
FLYREEXTHE L. vannamei
FLERESTIR L. vannamei
FLYREEXTHE L. vannamei
FLYRTE SRR L. vannamei
rPE BT IF F. chinensis
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+=2 PCRIMERREEH
Tab.2 PCR primers and cycling conditions
514 Primer 7% Sequence TiAs M Initial denaturation A8 P Denaturation #Efif Extension
ORF-14/15F AATATGGAACGACGGGTG 94°C 5min 35 /ME¥: 94C 30, 72°C 7min
ORF-14/15R GACCAGCGCCTCTTCAG 55C 30s, 72°C 2min
ORF-23/24F GTAGTGCATGTTTCTCTAAC 94°C 5min 35 MEH: 94C 30s, 72°C 7min
ORF-23/24R GTAAGTTTATTGCTGAGAAG 51°C 30s, 72°C 1.5min
- 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 M 21
. L n
20000 - “ 2000
1000} . 1000
750 750
500 500
250 = 250
100 *% 100
M 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 M
M 38 39 40 41 42 43 44 45 46 47 48 M
1 ORF14/15
Fig.1 ORF14/15 amplification
M: DNA Marker DL2000; +: D= ; 1-48:
M: DNA Marker DL2000; +: positive control; — negative control; 1-48: number of samples
. ZEEME . i E R ORF14/15 F Bt 4y k4 5138 bp.
3 iTig 5132 bp. 5316 bp Fl 5721 bp, HF TH-96- I #

H#: ORF14/15 1 ORF23/24 iz %, w[LI&H
th, FEWACE A R B IR L VLR AT L
THIERAAEAFI T ARILTT . fm e T XA,
ORF14/15 1 ORF23/24 J Bt ¥4 14 , V175 A Hu IX
FEAR R U ORF14/15 (9934 K Bt . BRILZ ARG #HT L
TSI . IR EP A . H BRI S L TLIR AR AR
SV b, DX i AR A PR R A 1 1 R A A 2%t
B, H—srksm.

CRIE Y 4 Fhagpk, HIPE SIS, HEZ.

X N SEEE AT LLE OB
£ ORF14/15 ¥~

(AY753327) ORF14/15 i Bt
ORF14/15 Y TH-96- IT #k7E1T ELXT .
Harp, RIS A R BOR AN Y EA AT 732 MRS, U
WX —B 732 bp WP S B m RS, B BBk R
225 AL E EEAL TR R BURBGER . T E
e WV R ARV T3 X A F Ak B K R

Bemybhse , feKlse 6540 bp, 7EVLIREEM . LT
fe T b X BG4 B2 A 5138 bp I EEK S
18 bk Bl e A5 0 — 2 7E Tang 25 (20134 % Dhak fin
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10 11 12 13 14 15 16 17 18 19 20 21 M

M 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 M
48 M
2 ORF23/24
Fig.2 ORF23/24 amplification
M: DNA Marker DL2000; +: ;= ; 1-48:

M: DNA Marker DL2000; +; positive control; — negative control; 1-48: number of samples
14320 14330 14340 /I3 33 4 1140 bp 1 1146 bp. E 418 H [ 5 Ik (TW)
IIIIIII|IIIIIIIII|IIIIIIIII|II (AF44057O)ORF23/24)£]AE& j‘j%%%, .JJ:[: l_r%’lﬂ‘
AATCT GTA CCCAAAAAATTARBENENZZT] ORF23/24 5 [H SIS HR(TW)#EAT LLXF . E & bk
AATCT GTA[CZVNIWNNC GGCAAA AAATT ARREIVIEZ ] [ 14322 31| 14330 v & B9 FE " GATGAAATC, 7£iL
SIS GATGAMAT QSSEIIN TV LT, AR ORMRTRNT] . W R

3
Fig.3 Differing sites and nucleotide sequences

W Iy |« B3 L VDR BT A b DX 35 R ) S 50 v &
B, JPHIEA 5950 bp, [RIAE B AR AL Y ERAE
Hoa 55 (2012) %t B[ 5 188 e Fi #40 b IX B Ak A o A v
FH /N — iy 5892 bp ik K1 Il & BAE#E T BN EE
(IN-07, EF468499)#1% Pl & (HQ257380, HQ257383,
HQ257381) 1443 B ¥k (Tang et al, 2013), ix 5 AHF 5%
P B BT 55 A RTT Ab E Gl b DX A R AR e A Bl
AHIT . FEMEIESE (2011) %) 2008-2010 4E 24104 6 /> Hi
XAEA A, HGEA 4 Rk, B 4751 bp . 5138bp.
5139 bp Al 5140 bp, J& 3 Fitfis T E S IEHRACE 1
AL 25 5, H)E SRS AT REAN ANt .
£ ORF23/24 v, L5 WP PCR Y ™), K

I X FEAS T 14 B 1146 bp BFE SRS T h E A 1
PRERIE T GAA 3 ANGREE, 177 7] b 1 4 fa) R0 2 Bl dth X
P14 1 (4 1140 bp JE I ERE T GATGAAATC 9 /1™l
B, “HSPREBERMEL, 2RI T 12064 bp
112070 bp. H AT, B0 ZS R Rk ik B Bk R 51 R
13120 bp, #iEMREA hERERERL, J 5654 bp,
i FF FE MR R 2K /N, X 1169 bp, ASHIFSE H B P i
MR TR Brk . B 55 (2014) i
VU4 B Rk . Tang 55 (2013) 7 () 43 5 Ak A1 Ak BN E Bk
(EU327499, EU327500) 2k #4124 10971 bp, 7& Pradeep
45 (2008) T R4 i A7 DG BB i IX 43 B3 kA7 8539 bp 11
FBEERG . BBYRIE, ORF23/24 X BEAy Btk K i 8
8%, 1F 1-13 kb Z [A] R4,
H A4 1, Marks %5:(2005) L) i ¥k 5 K (2 312 kb)
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I | TH-96- 1 (7800 bp)

— 6530 bp g WCEM . AR #0270 bp)
Wenzhou Zhejiang, Jiangmen Guangdong, Huanghua Hebei (1270 bp)
o ___6540bp o AL 424 (1260 bp)
- _- Caofeidian Hebei (1260 bp)
- 5908bp . AL A) ., VLSRRI AI(1892bp) |
Caofeidian Hebei, Nanjing Jiangsu (1982 bp)
- S138bp B L LT LT (262 bp)
5721 b Ganyu Jiangsu, Liaoning, Xiamen Fujian (2662 bp)
- e ————— I KR (7X515788, 2079 bp)
5316 by
T N TH(AF36902, 2484 bp)
5138 by
-——-------------—--———---—P--—---- -—— -----—— TW(AF440570, 2662 bp)
5132 bp
[ B B CN(AF332093, 2668 bp)
4 WSSV ORF14/15

Fig.4 Comparison of missing regions of ORF14/15 of different WSSV strains

AP EAEIE R -1 9 8 By P51, v e e e R on 5 TW- THAE L i 2k (9 78 >
Rectangles denoted amplified sequences. Dash lines denoted missing sequences compared to TH-96- Il strain

255 15770
T TV (AF440570, 13210 )

2356 12064 b T WEE] . WIHRMER. JARBLALT. WiLIEM (1146 bp)
- P -l—— Liaoning, Xiamen Fujian, Nanjing Jiangsu, Zhanjiang Jiangmen Guangdong,
23&_ _ 12070 bp

Wenzhou Zhejiang (1146 bp)

I L i b A 2 (1140 bp)
Caofeidian, Huanghua, Hebei (1140 bp)

K5 WSSV A[H##k ORF23/24 [X i85 i ¥ 471 b Xif
Fig.5 Comparison of missing regions of ORF23/24 of different WSSV strains

ML TR T B Z A9, ZE A P R REIE s S 1 84 R0, b Ia) B A e 2k R 5 Th L B TS R (TW,
AFA40570)FH H B2k B9 FB 53, FEIE I A 73R 15 TW 0 I A B 7
The right bold lines denoted the region outside the amplified fragments. The right and left rectangles denoted
amplified sequences. Dash lines denoted missing sequences compared to the TW strain (AF440570). Numbers on top of the blocks
showed the starting and ending positions corresponding to the TW strain (AF440570)

Fil/ N 293 kb)Y 3 B pk A B AS, B RFLP ik
EEH T F 2225, RIS A B kR 2 R bk 22
SR E O R, BN S B AR ELA S R ) T
Zwart 55 (2010) B IF PR AN I Ol . AR I, WSSV
FEHRTE I] 28 [X. ORF14/15 1 ORF23/24 fy it Ak 25 P i
KL ERSS, ORF14/15 Fil ORF23/24 Yk 2k B A
SRIBEZR , AU P DX 3 ) e G 2 A 2 Sy (9 2 35k PRI 2
TnAR e, M B G HE N AN A R . & ORF14/15
I ORF23/24 A& 5t SR AT, XHE W WSSV 7k
R AR — e B B, R A e Sk A Bk &
HOH m M R RS AL T A MR

Z % X W
HHER, BUNE, T, . PR A DR I bRk X

FER B BT, EIRETE R 2A2AR, 2004, 23(1): 8-13
BENE, THEE, TIEME, 5. HBRSEAIPRE LA B R R

DXANERG X R B PR8I LA, DK =R, 2014, 18(5):
1196-1201
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Comparison of the Missing Sequences of ORF14/15 and ORF23/24
of WSSV from Different Regions of Chinain 2014

SUN Xinying"®, LIU Qinghui*?”, WAN Xiaoyuan'?, HUANG Jie*?

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Laboratory for Marine Fisheries Science and Food
Production Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao  266071;
3. Shanghai Ocean University, Shanghai  201306)

Abstract

White spot syndrome virus (WSSV) is one of the major pathogens that severely harm

shrimp aquaculture. Different strains of WSSV display various virulence. In order to understand the
geographic variation in fragments ORF14/15 and ORF23/24 of WSSV in China, we collected 48 samples
of WSSV-infected shrimp from disease outbreak areas in 7 provinces of China between January and
August in 2014. We identified the genotypes of WSSV-positive samples using PCR with ORF14/15 and
ORF23/24 specific primers, and the amplified fragments were conjugated into T-vectors and transformed
into the Top10 cells. We selected the positive clones and obtained their sequences. Then we compared the
missing fragments of ORF14/15 and ORF23/24 from different samples with the sequences of TH-96- 11
and China Taiwan strain (TW, AF440570) respectively. There were 21 samples with the products of
ORF14/15 amplification, and 16 samples with the products of ORF23/24 amplification. The amplification
ratios of ORF14/15 and ORF23/24 were 43.75% and 33.33% respectively. There were only 4 types of
ORF14/15 compared to TH-96-II. The lengths of the amplified fragments were 1260 bp, 1270 bp, 1892
bp and 2662 bp, corresponding to the missing 6540 bp, 6530 bp, 5908 bp and 5138 bp respectively
compared to TH-96- II . There were two types of ORF23/24 compared to the TW strain. The lengths of the
amplified fragments were 1140 bp and 1146 bp, corresponding to the missing 12070 bp and 12064 bp
respectively compared to the TW strain. These results suggested a certain degree of prevalence and
variation of WSSV in China. There was an obvious difference in ORF14/15 between different strains, but
only a minimal difference in ORF23/24. It is most likely that the variation in the missing fragments
correlates with divergent WSSV virulence in different regions, and this notion needs to be further tested.
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