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1 DNA marker; 2 Amplified product of PCR

M RIVENE 100 %, 5 WsSv BV HE vp2s £ LA
(BiL5 AF272979) . WSSV H[E KR 45 F B mRNA
(BLS AF227911) WSSV ZR [EFR vp2s [ Al (Bl
5 AF173993) [RIVEME AR 100% , N5 wssv & [E £
VP28 JEK A (BT AF380842) [AIVEYES 99 % . JF
5 wssv REE AN (25 AY0088431) 1) 3
Ui 106 bp A& EE .

2.3 FRFEHEMIGE

H BamH1 HY) S BEEAR pUe vP2s 121K 3.3 kb
KNP B, 5 BamHl $Y) pRE489 IR 9.0 kb
AR B, o i sk RIS s Mg (i 3)
FREN FREEEAE  HEAZ S EHERARI
BEFORUPUAR L S 1) TR 0 2 T 40 2 AR A TR . AL
PURBERLE N FIREE 1/ 4~1/ 2 T LA B 20
ACA (R EALTORL | 1 [P 0] B3 AT An] v e H R
(BB AE IR BEHE o 2R R BE I | AR A7 21 8 20 5
Hi . BamHI HEGV)EER: B T BOMNEREE M IERAR
PIAN T BN BB 30T PpsbA I Rl . IEE E A+
VP28 LT PpsbA BN T RN, BEFTAERIE ; 1M s 3%
WA vp2s BE B B TRHE AN s JERIAS
RETFRIRIE . FIH PpsbA R BN T LA vpag 3L 3
Ui (%) Eeo RN A5, BV 0 1E J T 41 5 4 Rk 2k
. BamHI YA MR 9.0 kb ALK B
F1 3.3 kb K/NE/NT B, 2RI vp2s JE R K s b 2k i
FENFNE pRI:489 P BamHI A7 AL 2 [A)( B 4 FF 5L
4) . 2 EcoRUHEEVIFFE] 1.0 kb /N BRI 4 BEM
5y, W] vp2s FERH A IE B I A FAR R IB
& Ppsb A JA BN T Ui .

3 W
A FH 0 SR A A pRE489 , AEBS AL
(73)



MR

X - |7
1@1 ARTICLE

AGCTATGACCATGATTACGCCAAGCTTGCATGCCTGCAGGTCGACTCTAGAGGATCCGGAGAGCGTC
68 ATG GAT CTT TCT TTC ACT CTT TCG GTC GTG TCG GCC ATC CTC GCC ATC ACT
M D L 8§ F T L S VvV v §8 A 1 L A PT
119 GCT GTG ATT GCT GTA TTT ATT GTG ATT TTT AGG TAT CAC AAC ACT GTG ACC
AV | A V F (Y | F R Y H N T V T
170 AAG ACC ATC GAA ACC CAC ACA GAC AAT ATC GAG ACA AAC ATG GAT GAA AAC
K T | E T H T D N | E T N M D E N
221 CTC CGC ATT CCT GTG ACT GCT GAG GTT GGA TCA GGC TAC TTC AAG ATG ACT
L R I PV T A E vV 6 8 6 Y F K M T
272 GAT GTG TCC TTT GAC AGC GAC ACC TTG GGC AAA ATC AAG ATC CGC AAT GGA
D v s F D S D T L G K | K R N G
323 AAG TCT GAT GCA CAG ATG AAG GAA GAA GAT GCG GAT. CTT GTC ATC ACT CCC
K 8 D A Q@ M K E E D A D L Vv | T P
374 GTG GAG GGC CGA GCA CTC GAA GTG ACT GTG GGG CAG AAT CTC ACC TTT GAG
vV E G R A L E Vv T v G Q@ N L T F E
425 GGA ACATTC AAG GTG TGG AAC AAC ACA TCA AGA AAG ATC AAC ATC ACT GGT
G T F K V W N N T 8 R K | N | T G
476 ATG CAG ATG GTG CCA AAG ATT AAC CCA TCA AAG GCC TTT GTC GGT AGC TCC
M Q M V P K | N P 8 K A F V G 8 8
527 AAC ACC TCC TCC TTC ACC CCC GTC TCT ATT GAT GAG GAT GAA GTT GGC ACC
N T S S8 F T P \ s | D E D E vV G T
578 TTT GTGTGT GGT ACC ACC TTT GGC GCA CCA ATT GCA GCT ACC GCC GGT GGA
F v ¢ 66 T T F G A P I A AT A G G
629 AAT CTT TTC GAC ATG TAC GTG CAC GTC ACC TAC TCT GGC ACT GAG ACC GAG

N L F D M Y VvV H V T Y 8 G T E T E

680 TAA ATA AATCGTGGAATT CACTTGGCCGT CGTTTTACAA CGTCGTGACT GGG

2 VP28 (ML T 4RI 5741 0 #r

Fig.2 The nucleotides and amino acid sequence of VP28

SRR T R SR B R B L AT R [ T e 2
FIH BamHl 1 EcoRT D) A4G vp28 JEFI4H N puCt9
12 il s b, BRI BamHI VT ECKE vp28 # AN F
pRE489 33T Ppsb A [N Tl . IXFIZERE B2 1)L 5
52, ATRLl pucto BB Amp Ml pRE489 LET Neo,
WU Gt e 2 oA I B AR T ol 2 F 2 2
IR R (123 kb) JEFEANGH L T AAAE— 2 I RAE . 72
AW R B 5 B0 A 3R 1) R A R FE A B T
PURR TR S I I 108 2K (0 B ARk . Rk B
IR B 7 S % POR R/ G5A7 6 1% E
AR N 12.3 kb, Horp—AS BamH1 A7 fUEE K
AR ST o VIRIE , BEVIE , RT3
Wi ST HIAR IR S S S TR DU b
Beachy % R I , LI AL FAX M REW 7= HE 0 i 24t
PECY, IR, B A TR FE A TR
o [E R B AR ST B A R A e R
(CMVCP) LR NTEERHRIEI | R e 3L A
W H SR TR R AP RO RS 1T

PEAPBIR CRRE) . B—IG R RmBAT B EIE N
1, A REXT S B 00 B U AEAE PR BOMLA o)
BT, TN TR RER MR X R AT A
WEh KRB FREBIBEARMN — A EEREH

Sof ¥ 99 2978 B AT A% 1A s A e 2 B S WA
95 1 I £ . Teunissen S5 T A AT IR IR 92
U, BN T T AR 2R R T kb
A7E | RV R TR E T N RS TR T
4D 1 2 T 480 A A2 1 0 s 3 1 0 ol B 1) 9 1) 2
Y R EIR AL IR TR AN 2 O
S SRS ok Tk veos, SRR TERLIR G4 iR O
R R vpog B ATE WSS VIEHLXF IR I BhRE XK
i WSS VIR B1 9 N Ik DR 0 N R B O — 4B
iz,

TG - 0 R I AR T A B S AR = S B
973 B A AT IT 1K) ) 7 W [R) 2 RV AR e 2% 22 0 B v [
RF2E BCAE DI T K4 TN 2 0T A A SE 3 P 4 T 16
W B R 2 kgt

(72 WEERFE 2003 5/ 55 27 46/ 58 2 W



EcoR
VP28

ligation

puC -VP28
3.3kb

onV
lBamHl Bamiil
BamHl EcoRl BamH!  BamHl EcoR| BamHlI
= I P
VP28 amp LacZ' PpsbA  pDU1  km OnV
pUC-VP28/BamH| pRL-489/BamHI
3.3kb \ 9.0kb
Km OriV BamH| l ligation

PRL-VP28 coR| i
pDU1 VP28
amH|
PpsbA
EcoRl
pRL-VP28IL i% pRL-VP28f %

3 MR pRU- VP28 I

Construction of recombinant shuttle vector pRL- VP28

Fig.3

SE

1 JTHE RBEES A WPIR BT MO M 4 SR PEAT
SN LAY AR AL E ) WS IR R S 2 7 i
W5 ,1995,16(1) :11 - 23

2 RS R S ARSI N A A
W HEEERNE 2002,26(3) :26- 31

3 BTG 1 BT EF 2R T. T s
FaE A8 2 AR L bR RHEEOR R 1995

4 W g eIk gk AR SR ARBAKIFT(hEGR) 1E
WP RIS | AEFR 2001 ,43(12) 11 260- 1 264

B4 TAF RIS pris ve2s B D1

Fig.4 Restriction pattern of recombinant shuttle vector pRIz VP28
1 pRE=489/ BamHI; 2 pUGVP28/ BamH 1 ; 3 A/ Hnd Ill; 4
pREVP28/ BamH 1 ;5 pRI:VP28/ EcoR 1 ;6 pRL- 489/ EcoR [

Marine Sciences/ Vol .27 ,No.2/2003

Yang F, He J, Lin X, et al . Complete genome sequence of the
shrimp white spot bacilliform virus . J Virol, 2001 ,75(23) :
11 811 - 11 820

(75)



6 van Hulten MC W, Witteveldt J,Peters S, et al . The white te mic infection of shrimp. Virology ,2001( 285) : 228 - 233
spot syndrome virus DNA genome sequence . Viology , 2001 9 Patricia P A, Richard S,Nelson B D, et al . Delay of disease
(286) :7- 22 development in transgenic plants that express the tobacco moe

7 van Hulten M, Westenberg S, Goodall D,et al . Identification of saic virus coat protein gene . Sciences , 1986( 232) :738 - 743
two major virion protein genes of white spot syndrome virus of 10 Teunissen OS P, Faber R, Booms H R, et al . Influence of
shrimp . Virology, 2000( 266) :227 - 236 vaccination on vibriosis resistance of the giant black tiger shri mp

8 van Hulten MC W, Witteveldt J, Snippe M, et al . White spot Penacus monodon ( Fabrisius) . Aquaculture , 1998(164) :359
syndrome Virus envelope protein VP28 is involved in the sys- - 366

CLONE OF ENVELOPE PROTEIN VP28 GENE OF WHITE
SPOT SYNDROME VIRUS (WSSV) AND EXPRESSION
VECTOR CONSTRUCTION FOR CYANOBACTERIA

ZHANG ChurrLi' ™ SHI DingJi’ HUANG Jie’ ZHANG Hai Xia' PENG Guo Hong'

( Imstitute of Qreanology , Chinese Aademy of Sciences, Qngdao , 266071)

("~ Imstitute o f Botany, Chinese Aade my o f Sciences , Beijng, 100093)

(3 ¥llow Sea Fisheries Research Institute , Chinese Aademy o f Fishery Sciences , Qngdao , 266071)
(* Gmduate School of Chirese Aademy o f Sciences , Beijng, 100039 )

1
2

Received : Jul ., 8, 2002
Key Words: White spot syndrome virus ( WSSV) , Envelope protein, VP28 protein, Gene clone , Shuttle expression vector

Abstract

This paper deals with the molecular mechanis m of the infection of Penaeus chinensis by white spot syndrome virus. A
stain of WSSV was isolated and purified from P. chinensis with sucrese gradient centrifugation. Protein VP28 was identified
by SDSPAGE. Genome DNA of WSSV was extracted. The primer was designed and synthesized according to the reported
sequence in the GenBank . The gene of VP28 protein was cloned from Genome DNA with PCR amplification. The product of
PCR digested by restriction enzyme BamHI and EcoRI was constructed on the clone vector pUCI9 . The recombinant vector
was identified with double digestion of BamHI and EcoRI. The gene was sequenced and the results showed that the VP28
gene contains 615 nucleotides encoding 204 amino acids and 100 % identity with WSSV sequences reported in GenBank .
The clone vector was named as pUC VP28 . Then, plasmid pUC VP28 digested by BamHI (3.3 kb) was ligased with
pRI=489 digested by BamHI (9.0 kb) . Recombinant was selected with double antibiotics and was identified with digestion
with BamHI. The VP28 gene inserted at the same site at downstream of the promoter PpsbA moves towards different dr
rections . There are two EcoRI sites : one is at upstream of the promoter PpsbA and the other located at the 3' end of vp28
gene . The recombinant was digested with EcoRI and 1 .0kb was seen in the gel of 0.6 % . The result showed that the vp28
gene was located at the downstream of PpsbA. The recombinant shuttle expression vector for cyanobacteria was named as

pRIz VP28 . It was the key step for expression of VP28 protein in cyanobacteria .
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