28 3 Vol. 28, No. 3
2004 5 ACTA  HYDROBIOILOGICA  SINICA May , 200 4
VP28
RIFH % W BRXF & £ BMF
( 430072)
: VP28 (White spot syndrome virus, WSSV) VP28
VP28 , VP28
, VP28 ) VP28
VP28
(WSSV): VP28:
:5945. 4 tA : 1000—3207(2004) 03 0234 06
20 , , , VP2
) ) VP28
WSSV, WSSV )
, , VP28
DNA ) ) M13 -Pcantab S5E
3—5 100%, , VP2
wssy DNA 305Kbp, 181

(9l

B

2

. 28kDa(VP28) 26kDa(VP26), 1.1

HRP/Antr Etag mnjugate, , Anti-

24kDa( VP24) , 19kDa( VP19) 15kDa( VP15) , Etag , locGHRP, Pcantab S5E
VP28  VPI9 , VP26 VP24 VP15 , Pharmacia ; WSSV
> : -HRP ; )
WSSV , IPTG, TMB, DAB,
:¥il,Not I , Hind III , T4
, WSSV DNA Promega ; Pfu PCR
VP28 WSSV van Hulten Gene : DNA
VP28 Biostar
, , VP28 1.2 WSSV DNA
VP28 WSSV
WSSV , VP28 WSSV : ¥l WSSV
tol , Dai et al "
1.3 VP28 VP28
: 2002 12 2% : 2003 10- 30
[S1298 3 03] ; [30170727] ; 863 [2001AA620602]

(1976—)

Tel: 27 876477 16; = mail: hpdai@ ihb. ac. cn



VP28 235

(291 PCR  (P1,P2), .5
CAGAGCAAGGCCCAGCCGGCCAAAAAACTCGTCATGG
3 5TTCTACGTGCGGCCGACTCGGTCICAGTGE 3

Sil Nol
WSSV DNA , PCR

PCR ,  DNA
, §il 50C 3h,
Natl 37C 4h

, 600bp  DNA

Sil Nal ,
4500 bp  DNA ,
DNA TG1

, (
Hind I  NotI PCR

VP28

Pcantab 5E

VP28-TG1)
DNA
1.4 VP28
B7 VP28TG1
(17¢/L , 10e/ L , 5S¢/ L
, 100mmol/ L. , 2% ) 30C
0ODs590.6—0. 8: 1500r/ min, 4 C, 20min:
2YT-AlI (17¢g/ L
, 10g/L , 5g/LL , 100mmol/ L
, Immol/ L IPTG) , 37T
, 1%
1 x TES [ 0. 2mol/ L. Tris HCI ( pH8.0),
0. Smmol/ L. EDTA, 0. Smol/ L. ]
1/5 x TES, ,
1500r/ min, 4 C, 20min, (
), -20C : 10
[ 50mmol/ L. Tris HCI
(pH7.5), 50mmol/ L. NaCl, 5% glycerol] 10min
, ; 8000t/ min, 4 C, 20min,
; 100, 000r/ min, 4 °C, 1h,

2YT-AG

B

10min,

30min,

( ) arr
tr Etag VP28 ; (
) 4% Tritorr 100/ PBS
, -207C ; B7
, B7
M13 P3 VP28
VP28TG1 1: 100
750mL 2YT- AG ,37C 1h,
ODsw0. 3 ; 50 1( : )

M 13K07 , 37°C

1h ( 1500r/min, 4 C, 20min) , 250

mL 2YT- AK( 17g/ L , 10g/L , Sg/L
, 100 mmol/ L. Amp, 50Hg/ mL ),

37°C 16h; ('7000r/ min, 4 C, 20min),

: 50mL PEG/NaCl
(20% PEG 6000, 2.5mol/L NaCl), 2h;

('7600r/ min, 4 C, 20min) ; , 4ml PBS
, 4C
15 VP28
VP28 >
800Hg, 3
(L1, (1),
10d; ,
) 3 5d )
:7d
9000r/min, 10min ,
-20C ELISA
1.6 VP23
Dai et all : WSSV
2 VP28
100Hg VP28 ( )  PBS
Sml, ,4C 3
2YT- AG
, WSsv ELISA
1.7 SDSPAGE Westerr blot
1.5 ) ,
IPI'G 12%  SDS
PAGE( Tris Glysin ) : 10HL ,
200V, 40 min; ,
(NC ) ,47C, 10mA, 1h
NC s 1min,
, 4% PBSM
(PBS 4% ) NC  10min,
NC 17 10, 000 HRP/ Anti-Etag corr
jugate PBSM 30min, PBST (
0. 1%tweerr20 PBS) PBS 3 DAB
10min
1.8 ELISA 96 ,47C,
; PBS , 4% PBSM 60min;
( ) PBSM

1/500, 1/1000, 1/2000, 1/4000, 1/8000, 1/16000,
1/ 32000, 1/64000 , ,
100HL, 1h; , PBSM 5000



236

28

HRP , 100HL, 1h;

, 100HL TMB [ 2. 5mL Imol/ L
(pH6. 0), 22. OmL H20, 25041, 100mg/ ml.
TMB, 10 ML H»0:], 10min 2mol/ L. H2SO4
, 25HL, ODaso
Dot Blot: VP28 ,
WSsv VP28 SHLL NC ,
PBSM , 1. 1000
WSSV PBSM 1h, ,
1. 2000 lg GHRP  PBSM 1h,
DAB 10min
DNA : DNA
, , BDT 2.0
ABI DNA
2
2.1 VPX
PCR ,
WSSV VP28 Pcantab SE
) TG1
Hind I il &bp ) Nof
(D VP28
VP28 TG 1

DNA VP2

1 DNA

Fig. 1 DNA agawse gel electrophoresis
1:Mark ( ADNA/Hind 1ll+ EcoR 1 );2: VP28 Pcantab 5E/Hind 111

Notl 3 3: VPR PCR (
Pcantab 5e ); 4: VP28 PCR ( WSSV
);5:VP28 PCR (VP28 Pcatab SE )
DNA ( 2
DNA VP2 R
VP28
R VP28 N
41 R
.C 18 - Etag
(GAPVP YPDPLEPR), 263
2. 47kDa

ATGACCATGATTACGCCAAGCTTTIGGAGCCTTTTTTITGGAGATTTTCAACGTGAAAAAATTATTATICGCAATTCOTITAGTT
GTTCCTTTCTATGCGGCCCAGCCGGCC AAAAAACTCGT cmﬂmmcmmmmmxmmemwm

: TGACCAAGACCATCGAAACCCACACAGACA
TEAGGTTGOATCAGGCTACTICANGATGACTGATGT

'; '"'f‘.’.‘i’_f"rﬁrmmwmwfmmmmmﬁiﬁfmwm&ﬁnf'mc

COCAGGTGCHCGGTGCCGTATCCGGATCCGCTGGAACCGCGTHCCGCATAG

2 VP28  Pcatab SE

DNA

Fig.2 the DNA sequence of VP28 in Pcantab 5E

VP28

Sil  Notl

Highlighted means the open reading frame of native VP28 gene, flanked means §il and Notl recognized site. frames



3 : VP28 237

2.2 VPR 2.3 VP28
Pcantab SE , VP2 WSSV
VP28 (5 VP28
, SDS PAGE VP28 ,
Western bolt ( 3 VP28 WSSV
, VP28
Dot blot VP28
( ) Western blot ,  3lkDa VP28 . VP28
Ftag , VP28
M13 1.2
. A N
£0.8 2
4 \
= 0.6 '\
-4 r hY
0.2 I \
"--...“'____ \“'-.\_
0 g N s . %
175 1,20 17800 17320 1./640
3 VP28 TGI SDS PAGE(a)  Western blot( b) 101003V B T L B Dilution ratio of snti-senin/( % 107)
Fig. 3 SDS PAGE and western blot assay of induced VP28 TG1products
5 VP28 VP28 WSsv
1,6 VP28 TG1 :2,7 VP28 :3
ELISA
P28 4 ’ Fig.5 ELISA signals of rabbi anti inst. prokaryot ed
ig. signals of rabbit antiserum against prokaryotic express:
14 1kDa,20 1kDa, 3 1kDa, 43kDa. 66. 2kDa; 8 IPTG VP28 & o . Nl pr anone e
VP28 and native WSSV protein
TG1 ;9 IPrG VP28 TG
N 96 VP23( 0. SHg/ well) WSSV (kg
well) - :# 1,VP28  R3
Lane 1and 6 are VP28 TG1 cell manbrane extracts; Lane 2 and 7 are VP28
VP28 ;# 2,VP28 R4 VP28
periplasmic extracts; Lane 3 is the supematant of VP28 whole cell extrads;
;# 3,WSSV  R3 VP28 s # 4, WSSV
Lane 4 and 5 are molecular weight makers from belov to above are R4 VP28 #5.VP28
14. 1kDa, 20. 1kDa, 31kDa,43kDa, 66. 2kDa; Lane 8is whole cell extract after 96w ells plate were coated by purified prokaryotic expressed VP28 protein
induced; Lane 9 iswhole cell extract before induced . The bands with inmuno . . .
) (0 SHg/well) or purified WSSV ( IHg/well ). antbody antigen binding
logical signal to Fiag . were noted with symbol curves: # 1, VP28 vs R3 mabbit antiserum againg prokaryotic expressed

VP28 protein; # 2, VP28 vs R4 rabbit antiserum against prokaryotic ex
pressed VP28 protein, # 3, WSSV vs R3 rabbit antiserum aganst prokary
otic expressed VP28 protein, # 4, WSSV vs R4 rabbit antserum against
prokaryotic expresed VP28 protein; # 5, VP28 vs pre immunized rabbhit

2.4 B7
VP28 WSSV
B7, (
DNA )6
WSSV VP28 WSSV
(7, VP28 B7
Etag , HRP/ Antr Etag
4 VP28 WSSV Dot blot
Fig.4 Dot bt of prokaryotic expressed VP28 with mouse antt WSSV B7 VP28 (
antiseum ), HRP/ Antr Etag B7
1 WSSV; 2 VP28 ;3
VP2 ) ’
Spot 1 is pure WSSV; spot 2 is the supematant of VP28 whole TG1 cell Anti Etég B7

extrads; spot 3 & phage VP28



238 28

, antt Etag VP28 WSSV
VP28 Etag 7 VP28
HRP/ Antr Etag B7 ,

MTMITPSFGAFFLEIFNVKKLLFAIPLVVPFYAAQPAMAEVQLQESGPELVKPGASVKISCK
ASGYSFRSYYIHWVKQRPGQGLEWIGWIYPGSGNTKYNEKFKGKATLTADTSSSTAYMQL
SSLTSEDSAVY YCARGTRDYAMDYWGQGTSVTVSTGGGGSGGGGSGGGGSDVVMTOQSQ
KFMSTSVGDRVSITCKASQDVGTNVAWY QQKPGQFPKLLIYWASTRRTGVPDRFTGSGSG
TDFTLTISNVQSEDLADYFCQQYSSYPLTFGAGTKLEIKRAAAGAPVPYPDPLEPRAA

6 B7 (DNA )
Fig. 6  Amino acid sequence of B7 scFv antibody ( based on DNA sequencing)

0.61 VP28
0.5 VP2
0.4 VP28 WSSV
g : VP2
50.3
%: WSSV VP28 B7
=02 WSSV ,B7 DNA
0.1 WSSV
Negtive control A6 A6 WSSV
0.0 VP28  Antigen ( ) ’
van
7 B7 VP28 WSSV Hulten VP28 WSSV
ELISA
Fig. 7 ELISA signals of prokaryotic expressed VP28 and native
WSSV proteins bound by B7 scFv antibody
:PBSM/ E tag HRP/ B7 scFv = 1000/ VP28 ?
0.05/25, 30min VP23
Dé ected by the mixed antibodies: PBSM/mouse anti = tag- HRP/ B7 scFv M13 gp3 ,
antibody= 1000/ 0. 05/ 25 which pre ncubated more than 30 min. , VP28 (
VP28
3 ) VP28
WSSV WSSV VP28 " VP28
’ VP28 N
, a
WSSV a . VP28
’ C VP28
WSSV , VP28
VPR SDSPAGE  Westem blot VP28
’ , VP28
’ ’ VP28
VP28 : VP28 VP28
22kDa, ,
28kDa;
VP28

s [1] Fan X, Zhang S C. New approaches in ocean biotechnology [ M].



3 : VP28 239

Beijing: ocean publishing Company. 1999. 30—44. 89—100. [ [ 5] van Hulten M C,Marcel W, Stephen D G, et al Identfication of two
R . . : , 1999, major Virbn protein genes of white spot syndrome virus of shrimp.
30—44, 89 —100] Virology 2002, 266:227—236
[ 2] Miao HZ ,Tong S L. Multiplication of the shrimp baculovirus HHN- [ 6] van Hulten M C, Witteveldt J, Marjolein S, et al. White spot syrr
BV with primary cell cultures from lymphoid organ of Penaeus chinerr drome virus envelope protein VP28 is involved in the sysamic infec
sis[ S]. Chinese Journal o Biotechnol ggy 2000, 16( 2) : 221—224[ tion of shrimp. Virolazy 2001, 285: 228 —233
s . HHN BV [ 7] van Hulken M C, Witteveldt J. Pders S, et al. The white spot syrr
, 2000, 16(2) : 21 —224] drome virus DNA genome sequence [ J] Virology 2001. 286:7—22
[ 3] Hu C Q. Research on Penaeus Monodon white spot disease and its [ 8] GaoH, Yuan BF, Yuan L, etal. A novel method of screening new
prevention. Thesises of the second Chinese science meeting on the tralizing antibody againg white spot symdrome virus using primary
prevention of shrimp diseases and management of environment [ M] cultured cells[ J]. Acta Hydrobiologica Sinica 2002, 26(3): 259 —
Publishing house of ocean unwersity of gingdao 1996, 46 —51[ 264[ s s s

2002, 26(3):259—264]

’

[ 9] Yang F,HeJ, Lin X, et al. The complete genome sequence of the

, 1996,46—51] shrimp white spot bacilliform vims. J. Virol. 2001, 75: 11811 —
[ 4] Huang J, Song XL, Yu J, et al. Baeuloviral hypodermal and 11820
hematopoetic necrosis sudy on the pathogen and pathology of the [10] Dai H, Gao H, Zhao X, @ al. Construction and characterization of a
explosive epidemic disease of shrinp Marine Fisheries Research novel recombinant single dain variable fragment antibody against
1995,16(1): 1 —10. [ s s , . white spot syndrome virus from shrimp. J Immuno. Meth. 2003, 279:
- [J]. 267 —215

1995, 16( 1) : 1—10]

RESEARCH ON THE PROKARYOTIC EXPRESSION AND CHARACTERISTICS OF
VP28, A STRUCTURE PROTEIN OF PENAEUS MONODON WHITE SPOT
SYNDROME VIRUS

ZHAO XirrYan, WEI Cong, DAI LirrFen, GAO Hong and DAI He Ping
(Institute ¢ Hydrobiology , The Chinese Academy f Sdences, Wuhan — 430072)

Abstract: White Spot Syndrome Virus(WSSV) is an enveloped DNA virus , which causes 100% cumulative mottality of cultured
shrimps in 34 days. The virus paticles contain five major proteins: VP28 VP26 VP24 VP19 and VP15. The mode of entry and
systemic infedtion of WSSV in shrimp and the functions of these virion proteins are not clear. But more and more attention is paid
to the function of VP28, which is likely to play a key role in the initial steps of WSSV infection in shrimps. Towards simplifying
to study the role of VP28 in the interaction between WSSV and host cells, the gene of VP28 has been cloned into a prokaryotic ex-
pression system, induced and expressed for further researching is charaderistics. This prokaryoti expression product could not se-
crete out of the cell membrane, because it is a membrane protein. Rabbit antiserum against prokaryotic expressed VP28 could rec
ognize both prokaryotic expressed VP28 and native WSSV ; Mouse antiserum against native WSSV could recognize both WSSV and
prokaryotic expressed VP28, A scFv antibody, designated B7. selected fran phage display antibody library against WSSV by
panning with prokaryotic expressed VP28, could also recognize both prokaryotic expressed VP28 and native WSSV. These data
show that the VP28 produced in a prokaryotic expression system has analogous immunogenic charaderistics to its native form, al-
though their protein post-modification may differ.

Key words: White Spot Syndrame Virus(WSSV) ; VP28; Prokaryotic expression; Phage antibody



