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4—5¢ 90L , :25—26C, 20 %o
WSSV (95 —46, Thailand) , 2%  NaCl 20
,0. ImL/ 17h Davidison’ s
AFA 2 , HE ,
1.2 mRNA WSSV
, SPF ,
RNA : WSSV 40 —45h ,
, RNA TRIZOL REAGENT ( GIBCO BRL) , ,
RNA, A260 RNA
mRNA : RNA Oligo ( dT') Poly( A)" mRNA,
MESSAGEMAKER mRNA Assembly Kit (GIBCO BRL) A260 mRNA
1.3 cDNA mRNA cDNA ;  cDNA
mRNA , cDNA RNA H DNA
I klenow cDNA ; DNA Sal 1 cDNA,
dNA; DNA Size Fractionation cDNA ; cDNA

pSPORT T4 DNA
SUPERSCRIPI™ Plasmid System for ¢DNA Synthesis and Plasmid Cloning Kit( GIBCO BRL)

1.4 cDNA 10ng ¢DNA  100HL XL10 —Gold™
( Stratagene) , 42°C , 37C ,
LB ( Ampicillin 100Hg/ mL), 50HL, 20ng/ ml. X-
gal  100ML 100mmol/ L IPIG 37 C 24h Xgal- IPT'G
1.5 PCR PUC/M 13 Primer( GIBCO BRL) ,

, :94°C 30min ;94C 0. Smin,
55C 0. Smin, 72 C 1. Smin 30 ;72°C Tmin PCR 1kb
DNA ladder , 1% ,

1.6 DNA WSSV DNA DNA 124,
DNA, DIG DNA labeling and Detection Kit

( BOEHRINGER MANNHEIM)
DNA: GTE (50mmol/ L glucose, 25mmol/ L Tris* HCI, 10mmol/ L. EDTA)
: 0. 2mol/ L. NaOH/ 0. 1% SDS ;
DNA; RNA 37C 30min ; DNA; 0. 4mol/ L

NaCl/ 7. 5% PEG8000 , DNA
DNA : DNA ; ;80 7TC ;
( mL WSSV DNA DNA 20ng) 65C ;
, DIG ;  NBI/BCIP ; TE

1.7 cDNA 20 DNA WSSV
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cDNA , DNA
1.8 c¢DNA Primer Premier ( PREMIER Biosoft International)

c¢DNA DNA , cDNA NCBI WSSV

1.9 cDNA DNA OMIGA 2.0(Ox
ford Molecular Litd. ), (Open Reading Frame, ORF)

) ORF )
1.10 BLAST ( Basic Local Alignment Search Tool) ,
NCBI ( GenBank) cDNA ORF
2
2.1 WSSV

120 ,

$100

£ (< 30h) 10%

i : (> 40h) 60%

= 60r

% 40 : 41—43h  70% —

20 80% (D

% 70 20 30 40 50 60 70 so2-2 PCR
HEEHET 0] Infected time/(h) PCR 1260  X-gal/ IPTG
1 , PCR 0. 3—1. 6kb , PCR
2 1kb 313,
Fig. 1 The gill’s infected rate of Litopeaeus 31.5%; 1kb 666
vannmei by WSSV 52.9%: 279 ,
PCR , DNA,
PCR 1kb cDNA
2 PCR
Fig. 2 The result of PCR screening to detect the length of ¢cDNA insert
2.3 DNA
DNA R DNA WSSV DNA DNA
:31.8%  cDNA WSSV cDNA ,68.2%  ¢cDNA

cDNA
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2.4 cDNA
20 WSSV cDNA DNA DNA
13 . 7 3 DNA
DNA NCBI WSSV DNA , 13
AX151396 . 867 AF376807(WSSV mRNA) 100
631  AF099142
2.5 cDNA
13 WSSV cDNA 14
( ORF 50) , ORF
1 1 ORF cDNA
: ORF DNA :

ORF(  $4 S10 S11 )

1 WSSV cDNA
Tab. 1 Analysis on main Open Reading Frame of ¢cDNA clones of WSSV

ORF  cDNA Kozak
Location Promoters  Enhancer Protein Mot if
1 25 141 =356 ” TATA K TGA
2 100 7243 76 TATA, CCAAT N TAA
TAAG
3 242 115=>675 187 TATA, G+ C N TGA
TAAG
249 10<> 630 > 174 TAG
5 35 49 =660 55 TATA, K TGA
CGI'GC,
CAGT,
TAAG
6 35 419 <616 6 CAGT N TGA
7 504 136 <354 3 TATA, N TGA
CAGT
8 631 183 =521 113 K TAG
9 639 184=336 Sl TATA, N TGA
CAGT
10 747 310=>> 634 > 108 TAA
11 837 132<> 618 > 160 N TAA
12 867 53=> 621 > 189 G+ C K NTP
13 1007 19=> 671 > 184 TAAG G+ C K NTP
4 1007 77<> 671 > 198 TAG
ORF ,  mRNA
(CAGT) Prihnow ~ (TATA) ( CGTGO)
TAAG TTGAGA :ORF1 ORF2 ORF3 ORF5 ORF6 ORFK7
ORF9 , ORF2 ORF3 ORF5 ORFI3 ,

ORF2 ORF3  ORF5
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G+ C CCAAT ., 4 ORF ,
G+ C 1  ORF Kazak K
, N \ 5 ORF Kazak TAA TGA TAG
, TGA
ORF .
ORF3 ORF11 ( / ), ORF4 ORF8 ORF14
, ORF12 ORF13 NTP \
DNA , .
2.6
ORF , Internet
, 14 ORFs 1  ORF \
2
2
Tab. 2 The alignments with ORF of ¢DNA clones of WSSV in NCBI wsing BLASTP
Patitive protein sequence Protein sequence in NCBI
ORF DNA Bit score
Lengh  Amimo acids Protein name Length Amino acids
13 1007 > 184 1—177 . (WSSV,) 194 1—177 170
white spot syndrome virus
3
DNA 20 70 ,
DNA DNA DNA
(cDNA) ¢DNA mRNA , cDNA
DNA , , cDNA
mRNA , \ ¢DNA
(3 DNA  mRNA , mRNA, mRNA,
mRNA , cDNA WSSV
, WSSV
¢DNA RNA , WSSV \
, 1.0% —1. 5%; \
RNA ; . ’
WSSV : ,
, , RNA RNA
; . , , , RNA
DNA , RNA
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, WSSV ,
DNA WSSV DNA ,
(261 wssv
2000 , WSSV DNA GenBank , 201 6
27, WSSV 177 2000 1 22 XU
GenBank WSSV ( No. AX 151396), WSSV
305 107bp, WSSV
WSSV ¢DNA WSSV Dot- Plot ,
20 WSSV dDNA WSSV ,
23 600 —94 000bp , DNA
, WSSV DNA
cDNA Dot Plot DNA
SDS-PAGE , WSSV 12 ,
2 171 Nadala WSSV , :27. 5KDa 23.5KDa
19KDa ¥ Wang 2 (25KDa, 19KDa) 1
(23KDa) "9 Hulten WSSV 4 : 28KDa, 26KDa,
24KDa  19KDa, VP26  VPA4 ,VPI9 VP28 , Gerr
Bank 9] ,
WSSV
ORF , Helten 12.3kb WSSV DNA
l3J;Tsai
Lo, WSSV
DNA L, DNA
121 Tsai ORF
20 WSSV ¢DNA 14 ORFs, NCBI ( Gerr
Bank) Helten 31 WSSV
14 ORFs
, ORF13  Helten WSSV

ORF ,
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THE CONSTRACTION AND ANALYSIS FOR ¢cDNA CLONES OF
WHITE SPOT SYNDROME VIRUS OF SHRIMP

SONG Xiac ling', HUANG Jie', Kathy F.L TANG?, YANG Bing' and Donald V. LIGHTNER
(" Yellow Sea Fisheries Institute, Chinese Academy ¢ Fishery Sciences, Qingdao 266071;
2The Veerinary and Miaobiolagy department, The Uhwersity of Arzona, Tucson AZ 85721)

Abstract: Shrimp gills of Litopenaeus vannamei, which have been infected by White Spot Syndrome
Virus of shrimp, were collected after injecting 40-45 hours. The Poly(A) " mRNA were seleded
from purified gill” s total RNA using Oligo( dI') cellulose in a filter syringe format. The double
strand cDNA were catalyzed by AMV reverse transcriptase and E. cli DNA polymerase | in combi
nation with E. «li RNaseH and E. wli DNA ligase using the mRNA as a template. After ligating
of Size Fractionated ¢cDNA to the Plasmid Vector PUC19 and introducing into E. coli, more than
1000 cDNA clones were harvest. We analysis the insert by PCR, analysis aim clones by dot-blot hy-
bridization and sequenced terminal DNA sequence of 20 ¢DNA of White Spot Syndrome Virus
clones. We still analysis the Open Reading Frame of ¢cDNA clones by some computer software and
Web server, analysis upstream DNA sequence of ORF and the character of putative protein. We
have look up the alignment DNA and protein of ¢DNA in NCBI database. The results of PCR shown
that the PCR products are from 0. 3kb to 1. 6kb. There are 313 clones its products are more than
1kb, this occupied 31. 5% of all cDNA clones. There are 31. 8% clones are WSSV ¢DNA clones
by DNA dot- blot hybridization. 14 full or not full ORFs have been found in 13 clones. The upstream
DNA sequence analysis shown that there are 7 ORFs have early promoter motifs and there are 4
ORF's have later promoter motifs, among of them there are 3 ORFs which have early and later pro-
moter motifs too. And the enhancer motifs can be found in 4 ORFs, the G+ C rich sequence is the
common motif. The analysis of the special protein motif of ORF shown that the Zinc finger motif can
be found in 2 ORFs, Leucine Zipper motif can be found in 3 ORFs, the NTP binding motif can be
found in 2 ORFs, and the nuclear localization signal motif can’ t be found in 14 ORFs. ORF S13
has alignment protein by BLAST in NCBI database.

Key words: White Spot Syndrome Virus; ¢DNA; Synthesis; Analysis



