24 2 Vol. 24, No.2
2000 4 JOURNAL OF FISHERIES OF CHINA Apr. , 2000

oo fMERE B B £ &

( s 510275)
JeHEH PR K, A
( , 510275) ( )
(WSSV) DNA, EwRI  Sal

I , pBluescript 1T KS WSSV WSSV DNA

165kb WSSV EcoR [ , Southem ,
WSSV s WSsv , WSSV

,  GenBank s

WSSV , >

Partial cloning of the genome library of white spot syndrome
virus from Penaeus monodon and DNA probe detection methods

Deng Min, He Jianguo, Lv Ling, Zuo Tao
( School ¢ Life Sciences, Zhongshan University, Guangzhou 510275)
Long Qinxin
( State Key Laboratory of Biocontrol, Zhongshan University, Guangzhou 510275)

Chan SM
( Department f Zoology, Hongkong University )

ABSTRACT White spot syndrome virus( WSSV) , a nomoccluded virus which is the causative agent of a
disease caused high shrimp mortalities and severe damage to shrimp cultures, was isolated and purified. Virions
are rod-shaped, enveloped, 430nm X 120nm in size, with a tail like appendage at one extremity. Nucleocapsids
are 300nm X 8nm in size, and are composed of rings of subunits in a stacked series. The genome of the virus
is a double-stranded DNA molecule. The full length of the DNA is estimated to be longer than 165kb. EcoR I

or Sall restriction fragents obtained after agarose gel electrophoreses were cloned in the system pBluescript 11
KS-XL+blue. Southern hybridization, dot blot hybridization and in situ hyhridization were performed using the
WSSV EcoR I clone fragments as probe, and those proved that these clone fragments are specific to WSSV.

According to the results of nucleotide sequence analysis, none of the WSSV clones showed considerable se-
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quence homology with those of other known viruses or organisms, indicating that WSSV may only be distantly
related to baculoviruses.

KEYWORDS Penaeus monodon , white spot syndrome virus( WSSV) , DNA probe, detection method

(white spot syndrome virus, WSSV) ,
, : (white spot baculovirus, WSBV)!"

(hepodermal and hematopo ietic necrosis baculovirus, HHNBV) [ (rod-shaped nw-
clear virus of Penaeus japonicus, RV — PJ) !’ (systemic ectodermal and
mesodermal baculovirus, SEMBV) (4] (WSS)

, 1990 , 1992 , 1993
WSSV -, . . WSS
) WSSV
WSSV , DNA )
WSSV , WSSV

1

1.1

( Penaeus monodon) 1998 6

, N> ,— 80C ( Metape-
naeus ensis) PCR (H.E ) WSSV
1.2

N, , 10 TES (50 mmol/ L. Tris— HCI,
pH 8.5, 10 mmol/L. EDTA, 100 mmol/ L. NaCl) ,4°C, 5000 r/ min 10 min,
20% ,4°C, 45 000r/ min 30 min 1% (v/ v) Triton X— 100  TES )
20% ~ 40% (w/w) CsCl Beckman SW40 Ti 23 000 r/ min 24h
47T (15 mmol/ L NaCl, 10 mmol/L MgClz, 10 mmol/L Tris— HCI, pH 8. 0)
, 2% (pH 7.0) 2min ,

JEM - 100CX II

1.3
SDS K 0.5% 0.5mg/ml.  55C 3h,
DNA
1.4
WSSV DNA EcoRI  Sall (Gibeco/BRL) 37T , T4 DNA
(Gibeo/ BRL) 16TC , pBluescript ITKS( EcoRI Sall 37T
3h, , , CIP ),

( Escherichia coli) XL.1- blue R , EcoRI Sal |
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1.5 Southern

Sambrook 1 DNA
EcoRI  Sll 37T WSSV DNA
DNA  , 0.8% . Sambrook '
(Hybond) ,80C 2h 2.2 kb WSSV EcoR I High Prime DNA labeling Kit
(Boehringer Mannheim) 2p Sambrook '
1.6 (H.E )
, 2 3 Davidson’ s AFA ,
, 2 s Davidson’ s AFA 24h,  70%
( JHE )
1.7
413bp WSSV EcoR | DIG DNA ( Boehringer
Mannheim) DIG
, 2% APES( Sigma) , Fisher Scientific
4bm ,60C  45min, ,
, K(10Hg/ mL) 37 °C 10min, 0. 4% Smin 37C 30min
, 10~ 25 ng/ mL ( 100°C 10min) , 95C
6min, Smin, 42°C
2x SSC 0.5x SSC 377C , DIG DNA
TE(pH 8. 0) , AP
1.8
™ (0.4 mol/LL NaCl, 20 mmol/L Tris— HCI, pH 7. 4)
,4°C, 10 000 r/ min 10min, 10min s (Hybond) , 120°C  30min
1.7 (413bp WSSV EcoR I ) DIG DNA
413bp WSSV EcoR 1 ,
1.9 DNA
SequiTherm EXCELTM II DNA ( Epicentre Technologies) WSSV
, Internet GenBank ( National Center for Biotechnology Information,

Bethesda, MD, USA)

2
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2.1
) , s 430nm X 120mm ,
300nm x 8nm, ) , ,
14 ; ( -1
, CsCl , )
WSSV ( -2), s
2.2 WSSV
WSSV DNA EcoR 1 Sal | , 0.8% s
1, 2 kb , WSSV DNA 165kb
WSSV DNA EcoR 1 Sal 1 pBluescript 1T KS , E. coli
XLEblue s ,  EcoR I Sal I )
10 kb 500 bp, 40 kb, WSSV
1 WSSV DNA EcoR [ Sdl
Tab.1 The sizes of the fragments of the genomic DNA of WSSV digested with EcoRI or Sall
(kb) (kb)
22 21 1.2 10 9.4 85 7.3 164.9
} 6.9 6.1 6.0 5.6 5.3 4.8 4.7
WSSV/ EcoR 1
4. 15 4.05 3.8 3.6 3.4 33 3.2
3.0 2.8 2.6 2.2
22 20.5 18 13 9.3 89 8.5 154.6
WSSV/ Sall 8.1 7.7 7.3 6.3 5.9 4.9 4.4
3.8 32 2.75
2.3 Southern
WSSV 2.2 kb WSSV EcoR 1 p
" WSSV DNA DNA
EcoR | Sal | s WSSV DNA EcoRI  Sall ,
2.2kb 5. 6kb WSSV EcoR I 6.3kb WSSV Sal I , 8.5kb 9.4kb WSSV EcoR I
13kb WSSV Sll ;
DNA EcoR 1 Sal | ( -3)
2.4
) , R WSSV
s HE ( - 4,5)
DIG 413bp WSSV EcoRI R , WSSV
> , WSSV
WSSV s

(004767
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2.5

DIG 413bp WSSV EcoR |

DNA DNA
2.6 DNA
WSSV 600bp 8.6 kb
Internet GenBank s s
GenBank
3
WSSV DNA, DNA Wang
DNA Hind 1122 , WSSV DNA 150kb t,
W ongteerasupaya EcoRI  BamH I , DNA 168kb! ¥ ;
Yang DNA 290kb! " WSSV
EcoRT  Sall WSSV DNA 165kb ,  Wang H Wongteerasupaya
14 , Yang L7l WSSV ,
DNA, : WSSV 2. 2kb WSSV EcoR I
P Southem WSSV ,
2. 2kb WSSV EcoR , 5. 6kb WSSV EcoR I 6. 3kb
WSSV Sal , 8.5kb  9.4kb WSSV EcoR1 13kb WSSV Sal I ,
WSSV .
(2.2kb WSSV EcoR [ ) WSSV,
WSSV , , PCR
189 WSSV 413bp WSSV EcoR | DIG
, WSSV , (413bp WSSV EcoR I
) WSSV c, WSSV ; .
, WSSV
, : , WSSV
, WSS \ HE
., @ WSSV , HE ,
; @ ., HE ; 3
, WSSV,
WSSV, WSSV ,
Wang " (ICTV) 5 M wssv
ICTV 6 (] ( Nudegolyhedrovirus )
( Granulovirus) , ,
OV Hz- 1 WSSV
(occlusion body, OB) , WSSV ,
[12,13]  , WSSV
( ) ( ) ( DNA) : WSSV
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; WSSV , 51, 100 1; WSSV
“7 ; WSSV ,
; , WSSV
,  GenBank )
ICTV 6 , WSSV , )
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" R W Explanation of Plate

1. WSSV 3 <100 000 2. CsCl WSSV ; x 36000 3. %2p 2.
2kb WSSV EcoRI Southem A: , B: , 1: DNA (ADNA/Hind IIT), 2:
WSSV/ EcoRI, 3: WSSV/ Sal I, 4 DNA (1kb),5: DNA/ EcoRI, & DNA/ Sall, 7:

DNA/ EcoRI, 8: DNA/ Sall 4,5 WSSV ( X 300) ( X 600) (H.E )
6,7 DIG  413bp WSSV EcoR1 WSSV ( % 600) (% 600) ,

’

1. Negative stain of WSSV virion, X 100000; 2. Negative stain of WSSV purified by CsCl density gradient centrifugation, %X 36 000; 3. Characterization
of Southem hybridization with 2.2kb WSSV EcoRI clne fragment as probe; 4, 5. WSSV-infected gill ( x 300) , midgut( %X 600) of P. monodon (HE
gain) ; 6, 7. Characterization of in situ hybndization with 413bp WSSV EcoRI clone fragment as probe.
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