Y TR ¥ Chin J Biotech 2008, August 25; 24(8): 1387-1394
journals.im.ac.cn Chinese Journal of Biotechnology ISSN 1000-3061
cjpb@im.ac.cn © 2008 Institute of Microbiology, CAS & CSM, All rights reserved

— AP AF B B SR A RE R B (WSSV) &k LR RALH 3%

I‘Efé\ 1’27 %&H]&‘Li’{é 1, \%j@ 17 3’&& 1’27 ﬁ%ﬂ" 1

1 P EBRRE B KA A P F 5 e, 2RI 430072
2 i EPR2EREAF R AR, L 100039

1 B O mssERFE(WSSV)R A RATIFRALE TENHREARZ —, BARAMNEREUNHRCEAEN, 2
BATn A 256 ik, KRR LA LB RETHR, MET LS WSSV a9 k2 B AR R T IE, 250
WSSV &4 F Ao Az AL 6 LB & VP28 A e Fatiz L A#RAT AR, BT840 ARG, 73] SAe4E 7175 WSSV
B AR, HH KRR T RAF IR A WSSV K tdt B A As 69 4 4k PTSES. JFiB i &R IR & Rt A7, 2f 5 AP £
AT AR AT LR AT T B AL, HRIGRA B A WSSV SR GG IARIRAE T #7869 7 iR IR, £ R4
PR R LR F AT 69 AR AR IR T — AP AT 89 i 45T .

KEE: AT ARELSERF(WSSY), HHKRETHAR, E4 IRk (scFy), KM EREAL

Selection of a Novel Single-chain Variable Fragment Antibody
Specifically Against a Linear Epitope of White Spot Syndrome
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Abstract: White spot syndrome virus (WSSV) is one of the most important pathogens in shrimp farm throughout the world. Many
researches on WSSV have been done, but no efficient approach has been gained to protect and cure the disease. In this study, we
constructed a single-chain fragment variable (scFv) antibody library displayed on phage using spleen cells from mice immunized
with denatured WSSV. After several rounds of panning respectively against purified intact WSSV virions and purified VP28
expressed in Escherichia coli, five novel scFv antibodies specifically against WSSV were selected, one of which, clone P75ES,
recognized a linear epitope. The location in virions of the epitopes recognized by the five scFv clones was determined by
immunoelectron microscopy. This study provides a new way to obtain more different antibodies specifically binding to WSSV, and
especially provides a new strategy to obtain scFvs against linear epitopes.
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X W [ BE 25 -5 iR 7% (White spot syndrome virus,
WSSV)/& 90 4R P8k & B, B &L EY R
FIHH B A MO X ER SR A ML X, H AT E S e K e F
SR FE A R I — 1, WSSV R — 2 HAR IR
TG A W R AT IR #E, SRR AR R KN Y
380~250 nm x 150~70 nm"™*, %% 1 J& — Fh WUk
DNA J& 8, K/NZ1k 300 kb, HEMIA 180 Z4IFik
e {5 HE (ORF) 4 A% Th g 26 11100 IR A b ke () gt %
2R AR SRR, 12008 5 90 S — 208 B
F i, Nimaviridae }, whispovirus J&', WSSV 75
FAEHE T, YT IRSET R R 100%. H AT
SR OO IZ00 B 19 5 DR 2 A 1 T A A AR AT
AT TC A 5 B T it o

W R AR IR AR SR 90 A4 K i i R iy — i 2
S fiBvik s 3 N %5 & O L ) & S S 5 1 S RN
FETH R R, TR S5 8 1 55 22 K R 7R 78 TR
AR . ZHAZE—FIE AR . Sl R,
N FAEY SR &Gk, an, & F BT 45 L
DiRe bt oe, & A BEAE IS, P e
FRINWEFE, FEM PRI . ALK = — HE
T35 17 e T A e s B AR S B 8 X R 1 BRE45  TE
BEZWIRIBG, TR HE TH WSSV 1 HLaE T
TR WG T PR R R SC PR, FF AR B T — SRR AR R
WSSV BsEHTAR O, (E T A5 21 A4 PH 1 2R B i
Hh 2 A A3 S R — b L BRI 9 4 B 1) s B iR B7
(GenBank Accession No. AAY88909)!"!) ifif H AT 3575
P R UA R E UMM R R AR, A TE LR fE R
LM AL R BT, RILTC 0 A T Western
blotting 734t Jy T RESAT 2 B 2 WSSV _EA
R0 i 2R 67 1) B BE B AAR AR ] WSSV £t 7 1) B
BEHUOR, FRATME TP WSSV I BLEEHT AR 4]
RIS SO, IFRAT 2 RS RIRHTR, EI 588 WSSV
W HERL T I A F AR VP28 vt 4, 154 5
b 35 IR 401 2 AN [R) ) B BE PO AR, RIS IR 2 &1
TE B A LR BURBED T LU R I AT 4 Rl st b A
BT, IF B — AR T RN BT R R A Y
4% B /K P75E8 (GenBank Accession No.:
EU439591) ., i i) G 1A 4 L B3 20 Ar, Wik S B e
FUAXSVAE WSSV i BERURL E TSR T 1T g L .
X SR FE G5 R R SR BGR B ZF0 WSSV L (P
BE TR IR R, R ORI R Stk G v R A

Journals.im.ac.cn

Y B TR R AL T —FloBr ) Y 1k £ 1T
1 #MRAr ik

1.1 ##
Hind III. EcoR V. Sfi I. Not I ¥JIlJ [§ NEB /2

H, T4 Ligase 1§ F| Fermentas /A &]; HRP/Anti E-Tag
conjugate W4 H Amersham /A #]; IPTG. 58431 KAk
FIFIASE 3B A FI B Sigma A F]; Trizol 14 H
Gibco /A Fl; cDNA & A & B BD A Fl; mRNA
alifp i) & H Promega 23 7; Tag DNA polymerase
I B Biostar 7\ Fl; His‘Bind Resin IlJ  Novagen /A Al;
Bal b/c Ity [ i#11b48 TAER G, 314K pET 32a(+),
16 F 1 origami(DE3)¥J H Novagen /A #H]; pCANTAB
5E #RAKF VT 5 Pharmacia A7), KIGFFHE TG1 .
NM522 A S8 % R AF
1.2 WSSV FER T RFESHKFTHH &
AHIEFE T 2 WSSV R 3 I T A 44
kT RE BB 6F R SR BE 37 8 Y 1 X EF (Penaeus
monodon). ¥&R:E7E 51 FCES EF (Procambarus clarkia) #
Pih . FEHR Xie SFUVETHRAL A Oy ik Aol B BUR
Wo M1 PRI ST A R, A 10 mL
Y3 TNE 2% [50 mmol/L Tris-HCI, 400 mmol/L

NaCl, 5 mmol/L EDTA, 1 mmol/L PMSF, 1 mmol/L
7K F Bk (Benzamidine) 1 1 mmol/L Na,S,0s, pH 8.5].

HHBEERESS, 4°C, 3500 g #5.0 5 min, PR RIEFEA
EP 4, 4°C, 20000 g .0 30 min, H@GUTTERD 4l
R EER T, KB HEEF 1 mL TM 2050
mmol/L Tris-HCI, 10 mmol/L  MgCl,, pH 7.5). H(—
WAL WSSV R ER T2 I Xie ST L Y
Jr il s MR BE AL A ST o AL AT 0 B R T R BE A%
AK 5 38 2o L S AG I
1.3 VP28 HysebE. FikFnLi{k

K pET 32a(H)f T VP28 (Tl F£ik. LU
WSSV JE R4 AR, 5E%E 1Y VP28 LR # ™ $4 3F we
FEF] pET32a(H) &, fir44 4 32aVP28, PCR ) I
e 51 ¥ N (5-3"); CCGGATATCGATCTTTCTTT
CACTCTTTC, f &4 EcoR V WGUINL &, FHg|W
H (5-3"): CCCAAGCTTTCTCGGTCTCAGTGCCA
GAG, 154 Hind 1T B0z 5 o LARED) AN 3 6
R A IR A

32aVP28 Tk B % A FRik 1 32 1 origami(DE3).
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PREC—A~ 32aVP28 HisifET 5 mL LB KigrSb (&
50 pg/mL 2N R R IER), 37°C FRIREE SRS . 5
TR, #1210 By HeBHER R SR TR T 50 mL
BB LB R FRIEP (A 50 pg/mL E R HFHEEW
i), 37°C IR IR E ODg=0.6, M AL HeE Ny
1 mmol/L % IPTG 15 5 3Rk .7 20°C /5% 20 h )5,
WA 1500 g, 4°C B 0> 15 min, 25 B, VIEEET
5 mL 20 mmol/L Tris-HCL(pH 7.5), #A5 Ji 14 .
ZLHI, 14 000 g, 4°C B0 10 min, _EiEHE AR
#%, L) His - Bind Resin(Novagen)Zifb H & H . ¥
I il £ W 8 14T 12% SDS-PAGE 43 #7 .
1.4 T WSSV B RIEE AR 7R cDNA X
EERy M

WSSV A8 PE: Balifb i) WSSV F ik i il
5 min, LAETERY WSSV fesiE 6 Ji B MEPE Bal b/e /)
o 25—, LIZSIE WSSV 545 AR 58 4 il FRAL 5
(Sigma)iR &VEST/MNR, B H 50 ug WSSV, 2 JiJF,
PUAEME WSSV 5 8RR BN 52 42 f G4/ 7] (Sigma)
FIRA Y%/, B H 50 ng WSSV, 33 k. 26
DU IR G o 55 DU R, B/ BB B it i, MLk R A7
T Trizol ", 1L i H FHUAZL MM E

LA Trizol if 7 $2 B/ BEUMIE &L RNA . FH Promega
73 H] ) mRNA 2646350 &S RNA 147 2 mRNA
B mRNA JEESERE cDNA, LU R, 43541
TR AT AR XL (Vi) R4 0 AR XL (VD)o Vi
V. LA Linker(Gly-Gly-Gly-Gly-Ser)3& [F 1% 52 3% . 7
PLZEHEUF ) Vy-Linker-V AEARY 1Y scFv Jifr, I
PN LY Sfi 1. Not I, K48 Sfi 1. Not I &L
VI scFv F Wi AAH N B L () 2% & pCANTAB 5E,
RIS A TG T8 NM522, # T SR o R e T 1A
JE/R ¢cDNA CJFEF-80°C {4
1.5 @ik

W DA AR PR SCE YRR B 1 mL SRR SCE T
300 mL 2xYT-AG(2YT, 100 pg/mL % %75 5 Z 4Nk,
2%, 37°C $2IREE SR . 24 ODggo = 0.5~0.8 A,
TG IS R M13K07,37°C #E K555 1 h )5, LU
5000 r/min, 4°C &.0> 10 min, £ FIE, VIIEEET
200 mL 2YT-AK(2YT, 100 pg/mL %47~ 3 % XLk,
100 pg/mL KHREEEK), 37°C F#EIRE FE b 1 . 1 ks
FEPILL 10 000 g, 4°C B5.0 20 min, LA 1/5 (RFRY
PEG/NaCL (20% PEG8000, 2.5 mol/L NaCL){T¥E I

B RRCH R ER IR, VKA 1 h s, PL10 000 g,
4°C B 0> 20 min, PIIEMMER AT ET 5 mL 2YT
t, &

e s3BILL PBS MY 50 ug 4ifbiy WSSV
Mafifl 32aVP28 Bk e, 4°C k. K,
B PR, LA PBS ¥ 3 IR, BERSS
. LL 10% PBSM HfH4s, F 30°C fil
1 ho fIBEEA, LI PBS ¥k 3 WK, K EiRHI 1)
WA S 10%PBSM 2 1:1 AR . 30°C
B 1hfE, 43904 PBST. PBS ¥k 20 UK. R K it
T4 B RIAFFE TG 1(0Dgoe=0.3~0.5) N1 A 2| fyi 45
o, 37°C # 8 1 he KB BIRIR AT SOBAG 4R,
30°C 8l B i Fead i . B KR A E VR T
T AW R Y 1 . WSSV XHiZ8 M WSSV W B {4
JR 7R SCPE R H T 7 —%6 . 32aVP28 X% MR A 1A
7R SCPER T — L T 4 %8, HT =58 1) 32aVP28
R, SRPUAE LIk WSSV R .

1.6 scFv &y ELISA &

B SR TR (AR T BEALPE R LR T 96
LA B FEMH, FEFLINA 200 uL 2YT-AG, 30°C K%
TR R, INERSLH IR 25 pL BT — i
M s TR, IR R R SR E 200 uL/AL . 30°C #5
7% 3 hJi, 3500 r/min #.0> 10 min, 2% Fif, HEULRE
FET 200 uL 2YT-AIQ2YT, 100 pg/mL & 5=
iR, 1 mmol/L IPTG), 30°C St ik, 5K, ¥
AN 55 AL 3500 r/min 2.0 10 min, B 545 .
¥ 100 uL 4fifkfy WSSV JHEELL 0.5 pg/fLimA ]
ELISA #itH1, 4°C IR . 25 = KM s s,
J PBS ¥t 3 ¥k, #RJ5 L 4% PBSM #1[4] 1 h, f] PBS
Y1 WRG, BFLINA 50 pL BAEERUIA |35 R 50 uL
4% PBSM, F 30°C {#i& 1 h. F PBS Ml PBST £t
3G, BALIA 100 uL ) HRP/Anti E-Tag conjugate
(VA 4% PBSM #% 1:10000 %), 30°C £ 1 h, 5]
PBST #l PBS ¥t 3 W J&, HALMA 100 uL TMB JiK4)
EW[22.5 mL H,O, 2.5 mL 1 mol/L [ ER 474
(pH6.0), 250 pL 60 mg/mL TMB, 10 pL H,0,], &%
10 min Ji7, LA 25 puL 2 mol/L H,SO, H 1F v,
T BRI 5 ODyso B & ] 32aVP28 fu# ELISA
M, $&RFE T 647507 -

1.7 BREEIUN 53 4
¥ ELISA %72 by BHH: 1350 o B B A4k bt B
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R w4 T, FEXFIN P45 DNAclub
DNAstar 23175097 o
1.8 ALAaMREEmARRIE

N 55 58 S BRI 7 910 43 B Ry AN (] 7 BB T A i
AR RE, Rk ks Bk b d i it ik
I A8 BREEPLAR AL B 3% K Tl A I B PR 1 7
12% SDS-PAGE 43 #/f, Western blotting 434 .
1.9 Western blotting 5 #f

Jebaifk iy WSSV il 32aVP28 filHR M 12%
SDS-PAGE HLIK, $KJ5H4 73 i br iy 8 1 H 56 78 31 i
FREFYE R (NOWE b, &srFLyeta)a, i bRy
TREAFZFHOOME. HKREERE, D 4%
PBSM 7EZ M 1 ho F PBS Uk 3 KJ5, % NC i
HALL 4% PBSM #% 1:40 FBei S BE ik,
ZEIRN 1 h 5, TR PBST. PBS %54k 3 k. KA
## NC i it A HRP/Anti E-Tag conjugate(LX 4%PBSM
¢ 1:10000 FFB W, =W 1 h J5, PBST.
PBS £k 3 K, K5 L) DAB IR¥IE R (.
110 RIAEREBZEED

G SRR X PR TE 5 AR ] 25 WSSV g B KL
T WSSV A FERIMH R T, T % R##E 10 min.
PBS ¥t 1 kU, VA 3% BSA %4 10 min. /1] PBS
1 WE, KRBT A SRR R R
1A, 2% TR 30 min, Jf] PBST. PBS 439t 3 5,
TR (77 5 AR 4 FRiC ) Anti E-Tag conjugate
WO, S IRIFE 20 min, PBST Al PBS ¥t 3 W5,
DL 2% WA R [ E 1 min, TS A MEE,

2 R

21 TEEHRBNTEZREHGEE

W2 Fr L 5 W 58 R IR WSSV [ X iR
PR R R 2, b T EbIR A B, g6k iRl
BF AL, ol 20 % s B R A 3, FRATT L BBURR YL 7
AR 8 TR b o BLRAlifk )5 1 2 1R Xie 251
BRI vk, AHE R e, ERATLR
HERIOR AR 1 e v FOE R, R —MIK
BB A — N L, AR 1 h EERTSE A,
JIT 8 BP0 2 VA R 52 SR AR AR AP [T 1. (A)]. RIS,
S8 Xie SR E A9 L BOR S K ST ik il 4%
TR A AT, H BTSRRI R B B A%
Krcol AR [E 1. (B)].
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1 (A) fifbryE WSSV mER TRIBIERA;
(B) WSSV BRI FRZKREMBERA
Fig. 1 Electron microscopy of purified WSSV virions(A);
WSSV nucleocapsids(B)

2.2 VP28 HysERE. FRikF4L

PL WSSV R B 3 vp28 [, &
EcoR V. Hind 1T W] J5 % A pET-32a ZkAHH L 4
B v)fr s8], 1456 ASEkETE 14 E. coli DHSa. 48
il 1) 46 7 B A B A ORI TR VR % b st BRI A
MR, D25 5 s VP28 i A B ARHI N 7 &, HJ7
1) A1 5] SR HE IE A (45 SRR BN ) .

A 4 B 1 R AL TR A AR IR T E. colli
origami(DE3), £ IPTG 3R iKIG, WK
PR, B0 5 FIS 4 His « bind resin 5 MZHTHE
gifk., WiIESATREE . BREREEK. ZEmtaift
Jri AR 11 12% SDS-PAGE, Z5 3401 2 s, 124
42 kD AW R HEBZH, SERS RN
H, fraifb)sE i B E R AR S 90%L |
2.3 ML WSSV BERIKRRER cDNA XERME

PAAS P I i 4l WSSV sz /N, S Je 7 B

kD M 1 2 3

97 — — ——

66 — i

—

20 —.

]4—-! — ]

B2 AR SDS-PAGE 1l
Fig. 2 Analysis of expressed and purified protein by
SDS-PAGE
1: E. coli cells with 32aVP28 before induced; 2: E. coli cells with
32aVP28 induced; 3: purified 32aVP28; the arrow indicated the
location of recombinant 32aVP28; M: marker



F R PP IR FBELE S 25 (WSS V)L 2 (07 5L B4R 1 i 1 1391

M35 ELISA J7 g A a8l g, il s 45 5 b /s
4 L5 B0 R 1:4000(45 S 5K B %), 2 S2 16
T, WOz /N BUBE, $2H0 mRNA, DLk
cDNA W, PCR Y IEHTIA Vi M VL FEH DL Linker
DNA %4 Vg fl VA, B Sfi I.Not I B
DL RIS 3 scFv R, I 3% A W BB 3814
PCANTAB 5E, HLEZ A KMAT I NM522, M A4 L5
FEGUME AR b 1 I8 B0 8 R 28 il 8.5%10° A5
. MOZJE P REMLBRE 5 A s pEE T DNA Ty, 45
PR 5 AR AR BB HA A F 5Ly
GG IR, 2RI i S 1 Z AR RS .
2.4 TEIRLER

TESERT A e g, AL B LAZELE) WSSV
S BE AR U R PEA TR BE, VR BEEAT B 5 AR ) B
M e Bl v] 3k 50%, 1 H B 50 B rp BBE PR BY
(7 90% LA I o 2R Tl Y 1R R P A X R R T, B
TR B R0 B 2= 6 LR SRAR I L2, AEARDFSR
HOR I T AR TS s (DI R R Q)
[ BT AR . LAZEAE ) WSSV X8 WSSV
M TR A Jie s SCPE HgkE AT — 488 1k, A ELISA 434,
I 384 A BATE VK 5 11 AN B RR RE e I8 4R L
WSSV B HEEHLIA(OD4se>0.05)[E 3. (A)]. [AHFL
4fifk 1Y) 32aVP28 JAELFRXTHLAE T WSSV I B A SR
SCESATEGE, P17 3 R, TR WSSV R bR
r—%781E, F ELISA Z0#T, M 192 ~ERRA 5 rh 4
FEH 28 ANRER AR ST IRS WSSV 1Y HLEE BT 4
(ODy4s5p>0.05), H:rb A 2 kiR L RE Ui WSSV
HAEIR S 32aVP28[A] 3. (B)].
2.5 BRMEERSEIUKRF 5T

MEL WSSV B ER HEA 715 BE45 21 i B S p b
Pkt 5 A FREEPTARE T A Rl iET DNA JUF; LA
32aVP28 Sy bR A TR LA 21 Y BH A v e b Pk 6 1>
(5 2 D EEREIR S WSSV tLAEIH I 32aVP28 () Bkt
PriAk, P75F1 Fil P7SE8, At Ay B MLk SE )% I 372 v
AT . v DNAclub. DNAstar 882X P45
AT A R R —IA 5 AR EE BT MR Cn
£ 1), F—H(Group D)WHEEHUAILIN P4 5 Hiik
Ptk B7 ML F A0 5E e —5, Hofh 4 485
HA R E P s be ik, bl WSSV il
PRAR B FREEPLIR A 3 1~ (P44E1, P44ES, P45G3)
A FHE BT —E, HAM 2 4~ P45G12 (GenBank

2004 p E——

1111

7 0.50
Q 4107
< 0.10-

0.05

1.00
PHEL PHES PA5SA1P45G3 P4SAS PASFS P45GS PASBI0 PASAT P45G12 PATCS Negative

0.00

Clone

1.50 1
1.00 1

z 0.507
%mm3‘

0.05 1

3 PAMESEFERY ELISA{E
Fig. 3 The ELISA value of the positive clones
(A): The positive clones isolated using purified WSSV as target in

panning; (B): The positive clones isolated using purified 32aVP28
as target in panning. The 2YT culture medium was used as negative
control. The binding was detected with HRP/Anti-E tag conjugate

F1 AR BERENFSTER

Table 1 Results of scFv sequencing of positive clones

Group Clones
Group 1 P44E1, P45G3, P44ES, P74D1, P74A4, P75B2, P75D6
Group 2 P45G12
Group 3 P47C3
Group 4 P75F1
Group 5 P75ES8

Accession No. EU439594) Fl P47C3 (GenBank
Accession No. EU439593) 41 19; UL 32aVP28 A#LER
B BRaE TR B WSSV (P74D1, P74A4,
P75B2, P75D6)ARSE: B7, REAEIRS] WSSV tLAEI ]
32aVP28 HIFAEELA P75F1 (EU439592)F1 P75E8
B . FEANISE Rk P74D1 (45 B7 AHE)E A group 1
MR, XF 5 BT I S B2 7 9 HEA T EE X 3T,
KRR ZRAFER CDR3 X, 1MixX4~X
B PR SIPUR R AR A R X, W 4.
HRA H SR T 471 B BRI 4311 K/N A 31 kD,
26 WBEMBEERANIESRIE

h T A e B A AR TR, WX 5 P
I3 Bk — N BABERTA (Group 1 H LI P74D1/E AR ER)
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Fig. 4 Comparison of scFv amino acid sequences of the positive clones

AT IPTG i FRA, MM REESRELES
187 0721 N 77 2 R ey L1 e SIS S S DR Y 7
PREER IR I DA A B JR J5 2 () 2 1 BRI R v B
AR, XM IETT 12% SDS-PAGE HLJK,
RIGR BRI E M NC B, I HRP/Anti E-Tag
conjugate AR, )5 7EKZ) 31 kD kb 4
i, FHEISAR/ME—E, nE 5 PR
2.7 Western blotting 5> #7455

B2tk i WSSV Fil 32aVP28 #7391 5 244
U FREZ DR BOR A, WK S min J5, ##4T 12%
SDS-PAGE, 4 & HF & L 3 NC B F, DLl
AT P BT —$T, FELL HRP/Anti E-Tag
conjugate & —Ht, K il v ik B 1Y BB R R I KR
WSSV [ EEEPL IR BE A U AR5 1) WSSV, 1A
6, Western blotting 454 il /r H A HEEHLIA P75ES B
PR APk I ) WSSV Y B 1 4571, &% IE &
WSSV 1 VP28, Ibah R I sskHiiAk P7SES
REAL RN BT IR EAL. PTSF1, P47C3. P45G12
1 P74D1 HEE4S & KA WSSV, 7E Western
blotting HNBETR ARG 9 WSSV(Z5 R K BR),
R 4 FhREEHUAR N B A 5 R0 .
28 HRERAEHEINER

RTHAEX S RIS AR A B R R AL
WSSV R E, FATHAT TR E s s i
A3 LA AR Y 58 5 WSSV i Bk A1 WSSV K 5%
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* g

*

IGRIDPA
RIDPA
IGWIYPES N
¥ NPS
RLEWVATIS PDS
50

60

I
F
70

P

31 kD

5 AR R IKE S RIA S B9 Western blotting 43 4
Fig. 5 Analysis of expressed soluble scFvs in Western blotting
Lanes: 1, P75F1; 2, P75E8; 3, P74D1; 4, P45G12; 5, P47C3;
detected with HRP/Anti-E Tag conjugate

kD 1 2
66 — = . ;
4 — .. L

- #<—32aVP28

31 —»
-— VP28

B 6 Bk P75E8 5 WSSV £ EREHIFRIESE
& B Western blotting 43> #f

Fig. 6 Western blotting analysis of scFv P75E8 specifically

binding to structure protein band of WSSV
Lanes: 1, purified WSSV; 2, extraction of 32aVP28. The binding

was detected with HRP/anti-E Tag conjugation

W BRI, SR DA 2 B T VA P B LA O — T, DA

JBAREARICHT Anti-E tag BTCRETIA 4T, UL

FEHEATRIIN . HLBESS AL ANIAl 7. FESAEDLIR P74D1

JE A 45 S S A3 By, 4 TSURE I A7 7E T 45 2 JIE L A7

TETIR AT, HEM P74D1 IR BIHTIE AL AT BE
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P47C3

P45G12 ©

P74D1

P75F1

7 BERARERESERESN

Fig. 7 Immuno-electron microscopy of purified WSSV virions
with scFvs followed by colloidal gold-labeled second antibody
Columnl: purified intact WSSV virions were mounted onto
carbon-stabilized nickel grids; column 2: WSSV nucleocapsids
were mounted onto carbon-stabilized nickel grids. The scFvs were
used as the primary antibodies and mouse anti-E tag monoclonal
antibody conjugated with 5-10nm colloid gold particles was as
second antibody

FETAIE—F R AR, 3355 P74D1 ME
VERIME I REAA7E T RERE BB Ar e TR o 456
BEERTIR PASG12 1 PATC3 A S B IAE A1 RAT
FE IR BEAZACTE b, DN 3K 1 A B B (AU 1 1) 2R
I PR EAZ AR . BEEBTIA P75SE8 1 P75F1 8
PR R 1 VP28, A4 ra sl Tl iR
G WUORL LS S e TR LSS G, S5
fibAfF 5% & 25 SR — e

3 it

S W P B35 55 B (WSS V)2 H Rl X R S5 58
W ORI R 2 —, RN TR SRR Y
K, TRIE L™ 5 g 1 ROK IR . BRI i
B —FOBT R EE, R H T C A B AR PR AR AR,
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PLATES A BB A . T HA H R IR B R 3R AL
HEEHTIR T ASREUEST Western blotting 23 H7, Joik
XF TS A (e BE 2R T UEA T R S, BRI T B
FEIEFE . O 2R 5] WSSV 8 14 It R 8
SEHUIAR I RAT NS 23y BT 220 5 45 4 2 11 1) 4 e et
5 8 BB 5% T HA i

AFFEIRGT T HEIR ] WSSV BTk Z AR
MR I BT, LA BEAS B Z 1 5] WSSV
A BB HTAR, R U R 1 2 6 1Y) B e 1K 25
TR
REFERENCES

[1] Lightner DV. A Hand Book of Shrimp Pathology and
Diagnostic Procedures for Disease of Cultured Penaeid
Shrimp. World Aquaculture Society, Baton Rouge, LA, 1996.

[2] Durand S, Lightner DV, Redman RM, et al. Ultrastructure
and morphogenesis of white spot syndrome baculovirus
(WSSV). Dis Aquat Organ, 1997, 29: 205-211.

[3] Wang YG, Hassan MD, Shariff M, et al. Histopathology and
cytopathology of white spot syndrome virus (WSSV) in

Journals.im.ac.cn

(4]

(5]

(]

(7]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

cultured Penaeus monodon from peninsular Malaysia with
emphasis on pathogenesis and the mechanism of white spot
formation. Dis Aquat Organ, 1999, 39(1): 1-11.

Van Hulten MC, Witteveldt J, Peters S, et al. The white
spot syndrome virus DNA genome sequence. Virology,
2001, 286(1): 7-22.

Yang F, He J, Lin X, et al. Complete genome sequence of
the shrimp white spot bacilliform virus. J Virol, 2001,
75(23): 11811-11820.

Mayo MA. Names of viruses and virus species-an editorial
note. Arch Virol, 2002, 147(7): 1463—1464.

Lo CF, Ho CH, Peng SE, et al. White spot syndrome
baculovirus (WSBV) detected in cultured and captured
shrimp, crabs and other arthropods. Dis Aquat Org, 1996a,
27:215-225.

Dai H, Gao H, Zhao X,
characterization of a novel recombinant single-chain variable

et al. Construction and
fragment antibody against white spot syndrome virus from
shrimp. J Immunol Methods, 2003, 279(1-2): 267-275.

Yuan L, Zhang X, Xiao N, et al. Identification of a WSSV
neutralizing scFv antibody by phage display technology and
in vitro screening. Dis Aquat Organ, 2006, 72(2): 93-99.
Zhao XY, Wei C, Dai LF, et al. Research on the prokaryotic
expression and characteristics of VP28, a structure protein
of penaeus monodon white spot syndrome virus. Acta
Hydrobiologica Sinica, 2004, 28(3): 234-239.

BB, BN, BRI, AR TR B LR AN R A A
B VP28 [ JE A% A Bk AE L. K A AR R
2004, 28(3): 234-239.

van Hulten MC, Westenberg M, Goodall SD, et al.
Identification of two major virion protein genes of white spot
syndrome virus of shrimp. Virology, 2000, 266(2): 227-236.
Xie X, Li H, Xu L, et al. A simple and efficient method for
purification of intact white spot syndrome virus (WSSV)
viral particles. Virus Res, 2005, 108(1-2): 63—-67.

Xie X, Xu L, Yang F. Proteomic analysis of the major
envelope and nucleocapsid proteins of white
syndrome virus. J Virol, 2006, 80(21): 10615-10623.
Zhang XH, Dai LF, Dai HP. Studies on expression and
biochemical characteristics of single chain fragment

spot

variable Al against white spot syndrome virus of shrimp.
Acta Hydrobiologica Sinica, 2006, 30(2): 141-145.
SRR, TRESIE, BRI, ORI A BELE A 7 0
BRI AL RIRIERE Y 2R M. KB 22 4R, 2006,
30(2): 141-145.

Tang X, Wu J, Sivaraman J, et al. Crystal structures of
major envelope proteins VP26 and VP28 from white spot
shed their
relationship. J Virol, 2007, 81(12): 6709-6717.

Zhang X, Huang C, Xu X, et al. Identification and
localization of a prawn white spot syndrome virus gene
that encodes an envelope protein. J Gen Virol, 2002,
83(pt5): 1069-1074.

syndrome virus light on evolutionary



