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Expression and binding activity of vp28 of white spot syndrome virus

CHEN Wen-bo''* TAN Zhen-yi* LIU Qing-hui'* HOU Lin® Huang Jie'

(! Key Laboratory for Sustainable Utilization of Marine Fisheries Resourse, Ministry of Agriculture Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences,Qingdao 266071)
(* Liaoning Normal University, Dalian 116029)

ABSTRACT In this study, a pair of primers was designed by primer design software 5. 0 ac-
cording to the sequence of vp28 gene of white spot syndrome virus (WSSV) in GenBank. The
vp28 DNA fragment was amplified by PCR and cloned into Escherichia coli (E. coli) expression
vector pBAD/glll A successfully. The pBAD/glll A-VP28 was then transformed into E. coli. Af-
ter L-arabinose induction at 37°C, the fusion protein with 31 kDa was expressed, which was con-
firmed by SDS-PAGE and Western-blot analysis. Binding assay by fluorescence microscopy in
vitro showed that VP28 was capable of binding to shrimp hemocytes. Results confirmed that the
recombinant vector pPBAD/g[ll A-VP28 can express vp28 gene of WSSV and the VP28 had high
antigenic activity.
KEY WORDS White spot syndrome virus vp28 Expression Activity analysis
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R HEEYR (Chen 1995), H 20 4 90 FRAMNIFARLE SIEEHFIFE &R AL LK, F B2 E T HAE
R B RATHE WM EEHT TRALSHEH R (Nouye ez al.  1993; 8 {#4%  1995; Wong-
teerasupaya et al. 1995;Lo etal. 1996), WSSV £ ZHF |4 300 kb(Chen et al. 2002;van Hulten et
al. 200la;Yang etal. 2001),BEXKE WSSV IFEHT FTEY XS FEATRELD, B4 VP28 RiiR#E
HAABGHRBHEWEND, N WSSV ) FEEBEHE A (van Hulten ez al. 2001b ), BT KRH, BB
WSSV e xt dF 2 2 T 68 1E M . T van Hulten %5 (2001b) X2 Bl VP28 5 XF #F F B4R B 1 #9 R JL R
X, B3 £ ,PmRab? % VP28 B/E B # X (Sritunyalucksana et al. 2006), R T F1E WSSV B %
PB4 FHLH, KBRS VP28 EHIEHEE., MEREFANRNIEDE S EREREXRKBENERD
ERANERK . pBAD/GIIIA RFBAERE BHTA N AMENEZEYRERME, K FHEFHHERT
BEREARIBEARBERHTX, CHESHAREIEBIBRBEZBAMNOER. &3CH pBAD/ell A #ik
Fik WSSV BEEE F VP28, AXTHF A BELR A ME R B R 0 0 FHLERMBIG PR R R BE S0Fe .

1 HEEHE

1.1 LR HE#E

KB E BBk Escherichia coli Topl0 K& Jfi%r pBAD/gIIIA(g H Invitrogen 2T B A Ss i R4, prd
P BRI 2 A VI B8 . Taq B A1 T4 DNA # ¥ W H TaKaRa /A . DNA B F B & W B Biostar 24
7], PVDF Jii, Anti-His-HRP $i & 15 F M2 R W A Invitrogen A H] .

1.2 WSSV /jZ % K 758 DNA R

1.2.1 WSSV % & #h4t

AL PHRE RN BE MR RIFEEL Cambaruspro clarki PREGARSDEBRE TR hBh, 7 4
°C.5 500 g B§.0» 20 min, BL_E WA 15 000 g4 CE&HMA4 T HEL 60 min, FUEER T X 35 % HHENZE B P,
7£ 12 000 g B.0> 10 min, B EIH L E LS M EE OREBIENRENF. KHIRMAKKEFERT 0.4 mol/ml
NaCl FBF—76 ‘CHRFE.
1.2.2 ##& DNA R

BRAKNKREET 0.2 mg/ml HAM K i 10 AEBNERA T, ZE 65 CTHE 2 h, AEMERH
RIEHEBINN=WIET 50 ul TE, —20 °C {£7F,4E% PCR ¥ 38447 .

1.3 PCR#3#§ vp28 £

BH#E GenBank FEL 4 K FH vp28 WFHEITEIY.

L #5541 . CTACTCGAGATGGATCTTTCTTTCACTC( Rj&kAbFg Xhol f1 48D,

T 514 : TATAAGCTTITCGGTCTCAGTGCCA (R4 4tk HindlID), LLj5E DNA J#E4R, PCR 31
B2 H vp28, PCR KL &AM N :50 pl R AR & 50 pul 10 XPCR buffer,4 pl 25 mmol/L MgCl,,1 ul
dNTPs, b . F#5I#4 0.5 p1,0.5 pl Taq DNA RA®G U/L),0.5 L #H, PCR ALK :94 *C 10 min,
94 °C 30 s,51.0 °C 30 s 72 °C 1 min(8 ME¥),94 °C 30 s,56.2 C 30 5,72 °C 1 min(30 PME¥),72 'C 10
min, B 2 pl PCR =#14E 1 % BARSERER A3k , PCR =¥ RI7E 4 630 bp bA 1 KRy IHEH .

1.4 REBHRHRHURE . FUWHRERAN

1.4.1 k& HhehHz
A Xhol #1 Hind 111 Xt vp28 3 A B MRk pBAD/gIITA 47 W EEYI, YT A R &t 16 CHEEL R, A
JERALBI R IGFFE Toplo v, it EA R WBEAREFR, X ZEARE TR HETHFEE.
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1.4.2 @& =% VP28 ¥ & ik

REEFEHB S EEEEEOFHFE LBRAEHRES,37 CH% 8~10 h, 2B H 1% EMBIFH#
(9 LB WAk 3 3 270, 37 “CHEFEH] ODooo H K 0. 6 BHANZHKE K 0. 4 mmol/L fFT R AR S , B 0 M4 1 k.
AU JE 43 Bl - YE RIS , 47 SDS-PAGE 1 Western-blot,, '
1.4.3 #h4kj* 4 VP28

K18 B0 B UL S U BRI (I R E ST R A FD SR 25 1, F B wh B P4 2~5 AN SRR B e 48
B9 3% T & (50 mmol/L PBS,pH 7. 4,0. 5 mol/L NaCDO. 45 um JEREit 38, AR E 1 ml/min, EFERFH
e B B R s 8 e 9 0 T BE R B

1.5 FREFYH SDS-PAGE #1 Western-blot 4 &7

iR IKLRE LW DTE M BMAAHETT 4L, SDS-PAGE # Laemmli(1970) B B #47 . Western-
blot 4 ¥r 2 % SDS-PAGE 4B M E %% PVDF B E, 7% 4 CHEB IR (1Y% BSA,5% BT ¥, 50
mmol/L Tris,200 mmol/L NaCl,pH 7.5). MA#$itk Anti-HissHRP (1 : 3 000)EZE T E 2 h, TBST &
Y3, IR 5 min, BE7E DABJEY P HBA BB,

1.6 HAXBREWE VP28 S xtdR i 4 1€

1.6.1 #EF4iz VP28

KHRFITCHE T DMSO H2Z/5RAT 1 mg VP28 BH(1: 20, WIRAYWEZRTRHMEKRE 2h G,
o G-50 BB, FEBRAEMICHKELENS VP28 EASGN R LESE. AMRMFE4RIC BSA
YERXT B4 .
1.6.2  #3F fofm LR AR 32 5K

B ERY TR R EF A 75 MM 2R, RACHERMm ., BOoaBR RmAKESRT 100 U/ml §%
£,100 pg/ml EEBEK M199 RSP, BARIZFRREHGET 28 CEHEIFA 702 ~80 %0 5 J= I BE 40
L, HIEFREMEFROMAMRSEZE, H PBS Erh Bt &40
1.6.3 B#MEF &

FHFLNIA 200 pl H FITC #RiCH B VP28 HHE (5 pg) . ZB T/EMA 1 h /5 PBS HM K, [F 6T A
DAPI(4’,6’-diamidino-2-phenylindole, Invitrogen) Y 4% , %% Yt B i B W E ., FITC-BSA /EXT B,

2 H#R

2.1 PCR #i% WSSV-vp28 E

R WSSV-vp28 B #HBRF 5% it PCR 514, Bl PCR Fry # i 2 H H B R/MRL K 615 bp 264 . ¥
PCR R LY BT BRI s UK, S5 R B, T W R B RN S8 R —B (B D

2.2 EHEREHE pBAD/IIIA-VP28 Wi ENEE

HABKHWENE 2 Fin. P88 vp28 W5 pBAD/gIIIA 8ik#E#:, % A TOP10 #, i Ak &
HH A, B4 G — 5 FIWES YA PCR Bt T %€ 45 R 3. EAENEYIEH I 14> 615bp 14 kb M A
Bt, 5 vp28 ZH 1 pBAD/gIIIA EH X/MEAF, R B WEECS EH LR B RIXEMA pBAD/IIA #1,
HAH AR B TaKaRa A BI#ATIF, 2R KW, vp28 M HZE (ORI ERBARE S, BR BX
PSR

2.3 SDS-PAGE #1 Western-blot 43 #f

T FR pBAD/gIIIA-VP28 EE MBS KU T, VP28 BHHES EE. SDSPAGE &R (E OB
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%,Ei‘%ﬁfé%iﬁﬁﬂﬁwmﬁ*% 3IkD b —HBMEALRW,.MIEFFEHSRETL 31kD EAHRIX,H)
$Bx5 VP28 HEBLIFEX,

P
L 2
2 000bp e =
2 000 2500
1000 bp 1000
750 b
500 bg 750 1000
BADI/glil
250 bp P A g 500
100 bp 41kb 250 250
100
1. PCR 7=#j;2. DNA Marker B 2 ik vp28 EEA pBAD/gIIl A 1,DNA Maker 2 000;2, B8] EHF R ;3, HH
Lane 1, vp28 gene; B AmERE. (vp28 EEBA JE 84, DNA Marker 15 000
Lane M, DNA Marker Xhol 1 HindII1I B 4142 45D Lane 1, DNA Marker DL2 000; Lane 2, re-
DL2000 Fig. 2 Schematic structure map of striction recombinants; Lane 3, recombinant;
B 1 PCR3# WSSV vp28 the vector pPBAD/gA carrying vp28 Lane 4,DNA Marker DL15 000
Fig.1 PCR amplification of gene (The vp28 gene is inserted in B3 MBEYI S TR ALK pBAD/gllIA-
vp28 gene of WSSV the Xhol and HindIII sites of the vector) vp28 AL

Fig. 3 Restriction analysis of
recombinants pBAD/IIIA-vp28

it — S HIE vp28 HEMWER K E AN EN SDS-PAGE FHEHE PVDF I, L) Anti-Hiss HRP Rt
K, 4T Western ElsB 4347, R ER A5, RIEEHES Anti-His-HRP Hiik K ¥ F MR R, #— KB
ZEAEASHE 6XHis L, EAEETERH.

117 kDa

85 kDa
f 49 kDa

34kDa

— -«
: W% 25 kDa
12 RAEX B 2.3, HH VP28; M, B AL, EH VP28 @A TIIE 2, B4 VP28 Gtk £ 3, ZHAXT
Marker. M,Marker. B B:1,2,3,M, 5K A fH
Lane 1. induced pBAD/gIIIA ; Lane Gel A; The sample was as Gel B and sample was
2. Lane 3. induced pBAD/gIIIA- analyzed by SDS-PAGE as a control, Lane 1. Induced pPBAD/gIIIA-VP28 inclusion body sedi-
VP28; Lane M. Protein marker ment; Lane 2. Induced pBAD/gIIIA-VP28 inclusion body supernant; Lane 3. Induced pBAD/
Bl 4 SDS-PAGE #H iRk gllIA; Line M, Protein marker . Gel B: rVP28 protein was separated by SDS-PAGE and
VP28(E5 Lk mEiA M VP28) transferred to PVDF membrane and then incubated with anti-His antibody. Lane 1, Lane 2,
Fig. 4 SDS-PAGE analysis of Lane 3,M, same as Gel A

B 5 Western-blot 3£ ik H VP28.
Fig.5 Western-blot analysis of expressed VP28

expressed VP28 in pBAD/gIIIA
(arrow indicated

recombinant VP28)



48 ok B ¥ R %308

2.4 HXABHERE VP28 SEIRmMAMYIER

LRPEEN VP28 BHMAWEE FITC frit)a 5 B 5 0 70 K R &
A B ot A0 M AT A5 ST, TEFOE BB T W4, A FITC 45iC# VP28 M 5B IR /Y i 40 45 & . i Xt 1R
#l FITC tric By BSA ZEPOL B8 FIF RN B g A50 (A 6),

FITC-rVP28 Mcrged DAPI

FITC-BSA Merged DAPI

B6 RABMBETURKNAERICHELAEL VP28 M BSA SEIFMAMBK LSS

Fig. 6 Observed binding phenomenon between labeled rVP28, BSA and hemocytes in vitro under microscopy

3 iFig

WSSV FEEEXMIFFER TR EE T MAHEN., I—EFBFS5%RENEEFRANXERE, THE
B WSSV KT AR B &R (He eral. 1999, Eﬁm%%ﬁm WSSV mEkd VP28 S BMRE. FHil,
WA VP28 7E WSSV B h R E T EMAEM. FRES Q00D RAXEKRR LR vp28 RE,ZE )
F(2003) R REERREIKRRES VP28, SITRRERIREMNERBRXEIREHL, KBITEE
BEREEMBARN B BEMEESREE R 2R AN ERRE RS, 78 R =i
Z iR K BRI RETWIEN REH RSB MIRBAESE 20037 =% 2001, ALHHN
MR X B pBAD/gIITA FKik R E 7 VP28,SDS-PAGE i 1 &H B &AM 31 kD &, i F pBAD/
gllIA BAHEH 6 X His #r %, I A TiEFEB M VP28 T B (31kD) L KRR VP28 % [ (28kD) Bk —
o, 7 Western-blot BIZ5 5, £k VP28 BEMA FHEE T 6 X His $Z7 LI A Anti-His-HRP 7= A4 45 5k
WEaMEA, BEATHENTL KD A, REFHM VP28 XXFEH. £WIEESHESE, R pBAD/
glIA BARFRIAH vp28 H [ 558 R R EUF 0 M 4 M7 45 A T8 v X o0 ik — B HE4T WSSV B L B ot $244t
AR .

2 £ X W

g E, R, BE 11,1999 AR A MEFPRBE (WSSV) I8 29 A B2 2B, B il 22247 ,38(2) ,65~69
ZFOHCHIGETERE, EHE 2003 ARGA MR EEEER VP28 BEEERRBE HHFRE. KF=EH],27(5) 491~ 494
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