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WSSV 5 IHHNV 32 53¢ 81 83 248 B IR 2 (4 i 52

T, AEE, Rk

B R Y SR EBE, 1195 Fiat 210095

WE: A5 A RELE S fiE N 7 (White Spot Syndrome Virus, WSSV) 5% Yet: Bz T M 3 1l 41 21K FE 9% B (Infectious
Hypodermal and Haematopoietic Necrosis Virus, IHHNV)fE TS 5 4+ AR EE A1 A B 1 1) NM23 B A Z RT3 K . JeH
FEBHAD BE B0 AR 4l WSSV A dE 11, R 548 5 25 BB R R (VOPBA) 5 X4 RS2 L B NM23 S AR,
BEANER (1457 T LC-MS/MS 4341, #IBTiEH 3 WSSV & 11, 4310 WSSVO013 ., Wsv497 Hl Wsv035, T4 4k
X 3 MR AMFEZRREMA, @il VOPBA FlH s HITE (co-immunoprecipitation) 5 1E T Wsv497, Wsv035 BEL
NM23 HEHAMEAEH, WSSVO013 AfES NM23 M EAER . #1254 WSSV 5 THHNV AT RE 5 4+ X 8 6 24 i 5
A NM23 B 32, G R A FE IS R i T S G A S A2 R RIS e 7 AR VR FE LA AR R R A

X497 WSSV013; Wsv497; Wsv035; VOPBA; s dhPidE; NM23 & 14

FEDES: S945 THERARER: A

X IR BEZ5E A 1iE(White Spot Syndrome, WSS)
SR SR FE b R A T A T R I — o R BT R Y
TR, Bl S Sl T A 2 4R s Sk 1) B
Y B eSS RO, L ROl I BELE A AR
#(White Spot Syndrome Virus, WSSV). 5 i) X
R B BES, IR IMAZ 20 iR P
1992 4F, WSSV EIRTE EH G5 X B &, 2%
PR IREE, S 3T 20 SR A A0 0 R R ST TR
WSSV 2 HHAR B KB sh i 7, o2 2k
SRR (Nimaviridae) . FABE 22/ (Whispovirus)™.,
R TN R, ok, AR
SRR FEIRLES, WSSV LB 4L PR . AL
4% DNA, K/NZ1%K 300 kbl®, WSSV 3 4 iy fa
SEVER R, AR R SRR A, AR
RIS, BRI N DI A B 2351 (Restriction
Fragment Length Polymorphism, RFLP)2% 5l A k7,
WSSV J:F A5 507 A TF U E2HE(Open Reading
Frame, ORF), WSSV MR E L, ufisiigE

Wi HER: 2016-09-05; 1&iT HEA: 2016-10-19.
HEEWBE: Atk cfll)BHIFE I (201103034).

XEHS: 1005-8737-(2017)03-0615-08
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15 EAHEAE M EZE R . WSSV RS & M
M E%2 59 F DNA &l

Tang 2PV B, 40 175 % IR (Penaeus stylirostris)
JeY THHNV, Ff5ERGY WSSV, i f X IRfY
JET- R B % TR, Melenal 'V JL 4 5 X} (P.
vannamei) [ Wi T AR A A SE 56, H 255 — B 50
IHHNV 5 WSSV 1] G875 4 [7] — 52 /4 ., NM23 J&—
b — W R A% HF I (NDPK), 3284 T 48 g 3% A
A0MA%, Wl TN H T, FEA
FPEAZ . BREAY A RS S —A
o FIE T T B 11 T v ) 2 A Ak — Wl R A 1) A it ol
MR 8 MR T . AL =R TAEC UEM
THHNV (AR 52HE A AT LS NM23 S AAHEAEH
ARBFFE R VOPBA Jrik, FHNT T o8 41 it 55 26 1
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NM23 fiiiik th e 5 HAE A WSSV &, i
VOPBA , 3 150 3 52 56 590 U 07 % 11 119 2 14 R 7
5 NM23 AR, ARG THHNV AR AR
e WSSV JET- 3R E N Rk — B L LS R .

1 #MHEFE

1.1 sRIEH#

111 mEER KW LGN X EF o5 )
WSSV bk, A7 TR st Ol R B EMAEY S
PPEF IR

1.1.2 FEfSiXF PrimeSTAR HS (Premix) .

Not I . Cop I . T, DNA 4%/ H TaKaRa 2\ l;
DNA Marker ) H Vazyme /A #); Gel/PCR Extrac-
tion Kit M [ ik 5 £ (BIOMIGA); K M #TF &
(Escherichia coli) Rosette (DE3). DH5a fb%:)%3Z
A5 M B b R R 22 2R W R A R 2 D
HisTrap™ HP #:. Glutathione Sepharose™™ 4B I
F GE A F]; PVDF 8 [ KA AW RHCA BRA 75
His-Tag Mouse mAb. GST-Tag Mouse mAb., HRP
PR FEdi/h B IgG L XU TG GE 4 1 R
Marker . HRP-DAB Jig ¥ . (5 ¥ 1 1 b 5040 5 A= )
ARG RN JFA%RIE TR pET-28a(+) . pET-
SUMO H AL =R AT

113 EEMNHE AWELHEOIMEREH
RABRAF]); 37°C . 16 CRIRCR G AR
v ); PCRAX (Biometra); 1% HL Tk A8 S B 1%
Z4:(BIO-RAD); i 1AL UK S B AR & e (b
TN — AR ), A A R 1 3R A (HIRASAWA
WORKS JAPAN, WL-6D) Nanodrop (Thermo); i#
T I 200 L B AR AS (T BB 2 AR R A R
F)); HLHLE1{Y (Amersham); ChemiDoc Touch Im-
aging System (BIO-RAD); =% &.0>Hl(Beckman
Coulter),

12 SKBHE

121 XEMERAEAEARE B NM23jgidk  HIARSE
SN 4 N BL21-pGEX-4t-1-NM23 145
BRIk AR E 37°C, IPTG i H L 5 h, A
4, JH Glutathione Sepharose™ 4B #lifk I &1
HEEH.

122 WSSV £ZFEHAMRME W PCR ¥ENH

WSSV FHPE R ERERZL SV 25% ERHA TR, A1 9E
T BIF B A 200 RO 1, S R 0 2 RIS WD . TR
S5 3000 1/min, 20 min, 4°C; 5000 r/min, 20 min,
4°C; 8000 r/min, 20 min, 4°C Z#H B5.00 . B %
20000 r/min, 1.5 h, 4°CHBHE O, BOUTHEHE &
25% T W 75 VR EE B Bl TN o S M A R R
(33%. 40%. 46% . 52%. 57%)%: 25000 t/min, 2 h,
4°CHBEE RS L o ML 46%A01 52% 2 18] IR d1, %
LS RFREE A TNE 2 1Pk, 1214525000 r/min, 2 h,
ACHE B E L, DITER A 2ifk iy WSSV, Balifh iy
WSSV 52K 2% TritonX-100 B4 %, WE%
30 min, 35% A A2 40000 t/min, 0.5 h, 4°CHE
HELG, W R A7 T Bl
1.23 VOPBA 33§ WSSV & FRER N 50 pg/fL,
[ f il 45 2 Bt SDS-PAGE, —H#5E1 % PVDF JIi,
T3 —Y BRI, BRENSE R R 4T PVDF I B
P 30 mL B MW A YEE 2 IR, 20 min/IK; 30 mL
SEPEMR B YEMR 2 YR, 20 min/¥; 30 mL & PEWK C ¥k
B 2 ¥, 15 min/IK; 15 mL ZVEE D PR 5 K,
20 min/¥X (A: 20 mmol/L Tris-HCI1, 20%5 N,
pH 8.0; B: 20 mmol/L Tris-HCI, 4 mmol/L B-%i &
Z. T, pH 8.0; C: 20 mmol/L Tris-HCI, 4 mmol/L B-
Fidk LB, 6 mol/L R, pH 8.0; D: 20 mmol/L
Tris-HCI, 4 mmol/L B-FiJk ZB%, 0.03% Tween-20,
pH 8.0). iAWY 4°CH AR, TBST Ve, V-
Buffer (10 mmol/L Tris-HCI, 5 mmol/L CaCl,,
10 mmol/L MgCl,, pH 6.5)%E% 20 min, 4 fk 4
) NM23 25 H - E 47 Buffer(n 0.02% M 5 W), 1%
Triton X-100)#F%, % & PVDEF Ji%, TBST Befix; W%
H GST-Tag Mouse mAb, TBST ¥EA%; I H FHi/h
L PL, TBST PEfi; DAB (1., KIFH NM23 &
SRS =RopiiN

Wt o — B AR R 25T i 25 19 2% s i gL £
J5 [¥) SDS-PAGE #H N {37 B 1) 4% V) i i LC-
MS/MS, FfH MASCOT 443 At (BT 45 S B R
S A 5T
124 BMEAEBREZREHBE BRI
LC-MS/MS 55, M 64 FpZE ikt 3 Fliff 475
a3k, 439k WSSV013. Wsv497, Wsv035,
T 3 M AR LA 5, L GenBank
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FAINAE: WSSV 5 THHNV 524 Xof B 6 240 1 152 52 1K 1 F 5% 617

NI WSSVO13 FE[H T 51 (AALSS881.1) . Wsv497
I [T %) (AAL33498.1) . Wsv035 i [A JF 3
(AAL33039.1), [ Primer Premier 5.0 #f4:i%it 3
XTI 1), ZBRIEEELSHIIER P51, § i
3 PR AR DI RESE A SO P A . (R R 2
ok Wsv497 H 3] pET-28a #i ik, WSSV013 Fi

Wsv035 H# 3] pET-SUMO #4344 1k % DH5a
A S UMD, PEHUH P R A Bk, B4
IEFREIT, H Bk b 3] Rosette B3z 520,
B 25 58 IR 1 BH M E B 4 il e 44 A Rosette-pET-
SUMO-WSSV013 . Rosette-pET-28a-Wsv497
Rosette-pET-SUMO-Wsv035,

x1 SSWAASIHFS

Tab.1 Primer sequences for experiment

51 ¥ £ FR primer name JF31(5'-3") sequence(5'-3") Hi#% usage
WSSVO013-F CAGA CGGTCCG ATGAGCGCAAGCCTGCTGAC DNA $ 4
WSSVO13-R ACGA GCGGCCGC ATTATCATAGCGGGTAATCTCTTCCA DNA amplification
Wsv497-F CAGA CGGTCCG GAACGCGATAACCTGCAGATGGA DNA §" 4
Wsv497-R ACGA GCGGCCGC AAGCTTTTAGCACACTTTAATATCTTTG DNA amplification
Wsv035-F CAGA CGGTCCG CCGTCAACCCATAAAGGTCCG DNA $" 4
Wsv035-R ACGA GCGGCCGC GGCGAAATAATAGTTTTTGTTTTCCC DNA amplification

TE: T 3 M TR AR, LA B SIW0 R Bk RS M S R B I 510514

Note: Since the three proteins have the transmembrane domain, the above primers are the sequence primers truncated from the transmembrane

domain.

A 52 8 = # 8 ) Rosette-pET-SUMO-
WSSVO013 . Rosette-pET-28a-Wsv497 . Rosette-pET-
SUMO-Wsv035 JFi#x R E AL 16°C | IPTG if5F
Fik 16 h, EAHEMERE, £ HisTrap' ™~ HP H:4lifki5
F| Rosette-pET-SUMO-WSSV013 . Rosette-pET-
28a-Wsv497 Fll Rosette-pET-SUMO-Wsv035 3 Fji i
F, AR E 1 Wsv03s dEfr &M,
1.25 VOPBA #—#%IiE 3FEBF NM23 &
BER  ahllaifbis i 3 FhE M Rosette-
pET-SUMO/Rosette-pET-28a [# i ff SDS-PAGE Hi,
Uk, HAbIRER 1.2.3 VOPBA S8, v iHdE
NM23 & AEE NM23 & i F 4ifk iy GST
(Yo AR SpaY; i
126 HwEHTEHF—FWIE 3IFHEZM NM23
EAERA ¥ GST-NM23 W[ 5] GST W%k I,
A 1h, JHPBSUERL AL G A, 0wl in A gl
fEJE I WSSVO13 . Wsv497 | 4lifk 5K
PER) Wsv035 M, I8 2 h, IE )5 PBS i
REEEGWAE M, FEJFEES e H IR, Vel
T B A SDS-PAGE HL Ik 5 % EN IF I &
His-Tag Mouse mAb, Fii¥ & HRP fric FHi/h i
IgG 54T ECL QL (Bt [AI i GST-NM23 ok
A 3MEN . GST B E 4G 3 M.

Glutathione Sepharose™™ 4B Z5 iRk 454 3 FhEH
SRR

2 HRE5HMH

21 XTERERABAIEE B NM23 f 4k

BL21-pGEX-4t-1-NM23 JFA% F ik Bk 495 %,
IR, FH Glutathione Sepharose™ 4B #lifk, -
HEHSHH NS HMEAE 1), KK
40 kD,
22 WSSV &ZEAMIREMS

&Y WSSV [ IREE AT SN RIS, SR FH A B
JE B D RIS 51 0 A0 (1) WSSV 43R 1 4401 (K] 2).
2.3 VOPBA #f WSSV &R

VOPBA ZEJANE 3 FiR, SH—ikiEH 70~
100 kD Z [a]47 —BH I 25407, 1308 kG 25 o0
FEAR A B A B A4, U WSSV 1 5 X
W 20 B NM23 2R A BV I B AL o+
70~100 kD, VIR 47 k1T LC-MS/MS, #J4Hkik
3 AR M0 WSSVO013, Wsv497 Il Wsv035
(#2).
24 3MEABRBRIEIBELER
241 3MEHBEMERE PCR # B4R 1%

BRI L T 45 SR 7S, PCR 984 728 K /N5 i
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%24 %

R R BOR/MHAT (18] 4~6)

kD M

170
130

100
70

55

E 1 4ifbiy BL21-pGEX-4t-1-NM23
Bl 44 14 SDS-PAGE /3 #7
M: % 5% marker; 1-4: 4i{LAY BL21-pGEX-4t-1-NM23

A,

Fig. 1 SDS-PAGE analysis of the purified recombinant protein
M: protein marker; 1-4: the purified recombinant protein.

KD M 1
170 [

130

100

70

55 -
40—

15 -
25—
15—

10 NS

El 2 WSSV 4% 4 SDS-PAGE 43

M: & i marker; 1: WSSV & .
Fig. 2 SDS-PAGE analysis of the whole protein of WSSV
M: protein marker; 1: protein of WSSV.

242 3 MEARMNNEBUIEESER MWDK
£ DHS50-pET-SUMO-WSSV013, DH50-pET-28a-
Wsv497 1 DH5a-pET-SUMO-Wsv035, 3 Bt H i 4%
W5 WU A BER /N AT, pET-28a #4454
5100 bp(/&l 8), pET-SUMO 1A 554 K1 5400 bp( &l
7. B 9). HEPHMESERE T, TS5 R E .

100
70

55

/3  VOPBA f# Western blot
M: 5 marker; 1: WSSV &5 NM23 EEHMEEH G
442 WSSV 2.
Fig. 3 Western blot of VOPBA

M: protein marker; 1: WSSV protein binding to NM23 protein
after interaction; 2: protein of WSSV.

%2 LC-MS/MS# MASCOT ¥ 4#r VOPBA Z R
Tab.2 Analysisof VOPBA resultsby LC-MS/M S and
MASCOT program

EHAR FRAE KB 731 /kD B R g S
protein unique peptide molecular weight GenBank no.
WSSVO013 2 90.952 Q77FK7
Wsv497 7 64.612 Q8VACS
Wsv035 2 108.34 K7XAJ3

243 3I#MEAMLAML UK 3 A EE R
K JE B BRIE KN 3o WSSVO013 72 kD, Wsv497
36 kD. Wsv035 84 kD, ¥ Rosette-pET-SUMO-
WSSVO013, Rosette-pET-28a-Wsv497 #1 Rosette-
pET-SUMO-Wsv035 B £ ERMIES | B
%, JH HisTrap™™ HP #:4i{k Rosette-pET-SUMO-
WSSV013 Hil Rosette-pET-28a-Wsv497 |- ¥ .
Rosette-pET-SUMO-Wsv035 G4, 535 fiiil
K/h—3y H & H (B 10~12),
25 3MERMNM23EB/ERAK VOPBA IiE
&R

ZRUGAIE, Wsv497 . Wsv035 Al — 2 4 A4 al LA
UG 20 B NM23 B A4S A (K’ 13, 14), 1
WSSVO013 A FEFIXT IR AE A i NM23 & 456 .
26 3MEAFNM2IEREANRERLTER
LR

LA L TTIE SIE, 4l k)5 1Y Wsv497 FEH .
Wsv035 & [ AT LIRS W8 20 A5 NM23 2R (45
A& 15, [’ 16), 1fii WSSVO013 A HEFIXT AR i 41
A NM23 454
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FAINAE: WSSV 5 THHNV 524 Xof B 6 240 1 152 52 1K 1 F 5% 619

bp bp
2000
1521
1000
750

500

250
100

K14 WSSV013 Hiy kBt PCR HIJk
M: DNA marker DL 2000; 1: A% #;
2-3: WSSVO013 F Bt PCR 4.
Fig.4 Agarose gel electropheresis of
WSSVO013 products

M: DNA marker DL 2000; 1: negative
control; 2-3: WSSV013 PCR products.

bp M 1 2 bp

—5400

—1521

E 7 DHS5a-pET-SUMO-WSSV013
HF) %
M: 5000 DNA marker; 1: B]74;
2: Jiki DNA.
Fig. 7 Enzyme identification of
DH5a-pET-SUMO-WSSV013

M: 5000 DNA marker; 1: enzyme products;
2: plasmid DNA.

bp

867

El5 Wsv497 HI¥ A BL PCR H kA
M: DNA marker DL 2000; 1: FAE%t1E;

2-3: Wsv497 Bt PCR 4.
Fig. 5 Agarose gel electropheresis of
Wsv497 PCR products
M: DNA marker DL 2000; 1: negative
control; 2-3: Wsv497 PCR products.

bp M 1 2 bp

—5100
5000
3000
2000
1500
1000 g
750
500
250
100

— 867

¥l 8 DH50-pET-28a-Wsv497 ] % 5E
M: 5000 DNA marker; 1: 5if. DNA;
2: FEYIY).
Fig. 8 Enzyme identification of
DHS50-pET-28a-Wsv497
M: 5000 DNA marker; 1: plasmid DNA;
2: enzyme products.

bp M

123456  bp

K6 Wsv035 H#YH B PCR HLIKIE]
M: DNA marker DL 2000; 1-5: Wsv035
JiBE PCR 74); 6: BT,

Fig. 6 Agarose gel electropheresis of
Wsv035 products

M: DNA marker DL 2000; 1-5: Wsv035 PCR

products; 6: negative control.

bp M 1 2 bp

%l 9 DH5a-pET-SUMO-Wsv035
it b 45 o

M: 5000 DNA marker; 1:

2: [l
Fig. 9 Enzyme identification of
DH5a-pET-SUMO-Wsv035
M: 5000 DNA marker; 1: plasmid DNA;
2: enzyme products.

JHi DNA;

3 itig
o BECE A HUARRT 2 R A e 2 R 4

QN¥E IR % 7% (Classical Swine Fever Virus, CSFV)5
9% B M 12 75 9% 7 (Bovine  Viral Diarrhea Virus,
BVDV) & ] L 5 4 g 2 1 19 A% 25 B2 i 2 1 52 4K
(Low Density Lipoprotein Receptor, LDLR)Z5 412,
JE& YL THHNV [ %R B WSSV, JET R B T
M. I HE RSN THHNV 5 WSSV 1] RE777E 38

FZ RS . RELEECAUEH THHNV [R5
F AT LA S0 R A A NMI23 2R A B .
PRI ASBIF S 2 20 i NM23 25 H i e g 5 HAH T
YER) WSSV 1, 455K 1] Wsv497 Fl Wsv035
RESZ A HEAEH .

NM23 HAf ZFAY~ohee, Hgw /e
AR T AR AL T E DA TAEY S
o BRI O BIF 2T 26 I NM23 382 15 41 fifg A 3 4 1
3t DNABE . s, e, -l &



620 SRNEED e
kD M 1 2 3 kD kD M 1 2 M 3 M 4 M 5 kD
170
" ¥ — )
100 M 35
Pru— wrame ——72 : N
70 sy {13 Wsv497 Z 1) VOPBA # il
55 i M: ZEHJ marker; 1-2: Wsv497 8 & NM23 ZE H; 3: Wsv497
RIEHE NM23 2 [4; 4: Wsv497 FH GST =254 1,
40 5: Rosette-pET-28a 5 & NM23 ZE 1.
Fig. 13 Detection of Wsv497 by VOPBA using NM23 protein
35 M: protein marker; 1-2: Wsv497+NM23; 3: Wsv497;
4: Wsv497+the purified GST protein; 5: Rosette-pET-28a+NM23.
K 10  4ifkiy Rosette-pET-SUMO-WSSVO013

fill 53 1 SDS-PAGE 437
M: 1 5T marker; 1-3: 2lifb 1) osette-pET-SUMO-WSSV013
aEH.
Fig. 10 SDS-PAGE analysis of the purified

Rosette-pET-SUMO-WSSV013 recombinant protein
M: protein marker; 1-3: the purified recombinant protein.

1 2 3 4 5 6 7 kD

170
130
100

70

40
- S
35 !! — 36

25

Wi

-—
o ==

RN E

11 4ifbAY Rosette-pET-28a-Wsv497
fil £ 8 11 SDS-PAGE 43-#7
M: #EH 5 marker; 1-7: 4li{b[%) Rosette-pET-28a-Wsv497
BN,
Fig. 11 SDS-PAGE analysis of the purified Ro-

sette-pET-28a-Wsv497 recombinant protein
M: protein marker; 1-7: the purified recombinant protein.

kD M 1 2 kD
170 v
130

100
70
55

— 84

40

35

25

B 12 4ifkf% Rosette-pET-SUMO-Wsv035
fil 5 % 1 SDS-PAGE 43 #t
M: M5 marker; 1-2: 4lifk 1Y Rosette-pET-SUMO-Wsv035
flEEA.
Fig. 12 SDS-PAGE analysis of the purified
Rosette-pET-SUMO-Wsv035 recombinant protein
M: protein marker; 1-2: the purified recombinant protein.

kD M 1 M 2 M 3 M 4 kD
> T - z

100 - : 25

70 o .15

K 14 Wsv035 Z ) VOPBA 4l
M: ZE 5 marker; 1: Wsv035 % H NM23 & H; 2: Wsv035 R
IEE NM23 HEH; 3: Wsv035 I E GST SH%EH;
4: Rosette-pET-SUMO Ji# & NM23 .
Fig. 14 Detection of Wsv035 by VOPBA using NM23 protein

M: protein marker; 1:Wsv035+NM23; 2: Wsv035; 3: Wsv035+
the purified GST protein; 4: Rosette-pET-SUMO+NM23.

kD

36

K15 Wsv497 2 1 10 e Lyt vE # i
1: Wsv497+NM23 E [11; 2: Wsv497+GST 25 hr28 H 14
3: Wsv497+Glutathione SepharoseTM 4B 5.

Fig. 15 Detection of Wsv497 by co-immunoprecipitation
1: Wsv497+NM23; 2: Wsv497+the purified GST protein;
3: Wsv497+Glutathione Sepharose™ 4B beads.

kD 1 2 3
« —

B 16 Wsv035 2 i S L i ve R i
1: Wsv035+NM23 F [1; 2: Wsv035+GST Shr&EHE M,
3: Wsv035+Glutathione SepharoseTM 4B 5.

Fig. 16 Detection of Wsv035 by co-immunoprecipitation
1: Wsv035+NM23; 2: Wsv035+the purified GST protein;
3: Wsv035+Glutathione Sepharose™ 4B beads.

B DNA WHEALRE, JF2 5820 A LI
DNAMY. A, B3f 2 — R SIS 5 5 S 1
P A, NM23 8 1S i R R
B, TEANAEAY 24, NM23 1501 A — o R,
A 3o 5 ) 240 R A LA S R M A, 5
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FAINAE: WSSV 5 THHNV 524 Xof B 6 240 1 152 52 1K 1 F 5% 621

i 4 i iz i 2 52 22U ok mT R e
IHHNV CP 540 F NM23 EASA G, il
SR A BB 2R R A T R, TR
5 BN N EHE TR T, LT WSSV PR YL X IF,
5 NM23 Z K456 1 Wsv497 . Wsv035 /b, i
T T AR FE T2 I S % o Bk, NM23 K% Hh
(LR AR 3-SR AN P, BE ML TR (1)
31 B PR kR — K AL TR EE, IXE DNA &R
vk 15 25 T B U 4D THHNV CP |, Wsv497
Wsv035 S40ffIIE  NM23 A48 5 NM23
EHHEE TIFER DNA BE G, 4 FAk,
NM23 A g/ 5 IHHNV ., WSSV fI4Iig AR,
Al HES 5 AL A0 LG 78 Y B

Wsv035 XFK VP110, J& WSSV 8RR 12
—, ‘Bl ORFO35 4ift, & B Lasfssif 1 4~
RGD fii /5, B Arg-Gly-Asp BA, 14255 F)
RGD %5615 B4R E MG R, N S
B A L UM il S A 4 1
KIL Wsv035 feig 26 k1 40, Wsv035 () RGD
B E o 5 1 32 4 M 3R 1 B RGDT K fif 78
WSSV R R HEAE A, ST — 7 A UE T
Wsv035 fE5 NM23 4545 . ENAMEEXT Wsv497
EHMFRR D, WA Wsv497 (40740 (454
MINGE, JEHE X Wsva97 % —7& 7451
FITHRERIBTSE . WSSVO013 TE4S — IR T 45 SR 17
1, )i FRBIaif B &3 WSSV013
AHES NM23 MHEAEH, Mk RE WSSV013
AHAR R T H AR Thae s, Fr A L g5 5T
B 5 3 W AR BCRE S B VTICAH 6, PTREDIE] T
Ik B, WA BERIBTIE S I AR B Y R BRI A G

XFF THHNV , WSSV [#3Z2&0F5%, BTk
B BORH T XTI R, Toik
HUHATSE THHNV CP. Wsv497, Wsv035 5H
ZRMMHEER ., RIS E L BERES
IHHNV . WSSV A= 77 i % IR 41 s 22 F0 30 ) 52 56 %
HE— B BAF THHNV F1 WSSV 35 4 X i 41 ifd 5 52
B

5 X HR:
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A preiminary study of WSSV and IHHNV competition for receptors
on cell membrane of prawn gill tissue

WANG Xiaoshan, HU Zhibo, FEI Rongmei

College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China

Abstract: White spot syndrome and infectious hypodermal and haematopoietic necrosis are primary viral diseases
of prawns. Outbreaks of white spot syndrome virus (WSSV) and infectious hypodermal and haematopoietic ne-
crosis virus (IHHNV) arise worldwide and have caused serious economic losses in recent years, including in China.
Some researchers found that, given the same conditions, WSSV-infected prawn display lower levels of mortality
than IHHNV-infected prawn. Our laboratory previously demonstrated that IHHNV capsid protein (CP) has the
ability to combine with NM23 protein in prawn gill membrane. NM23, a kind of nucleoside diphosphate kinase
(NDPK), has various biological functions and is located mainly in the cytoplasm and nucleus, but is also evident in
the cell membrane. We conducted an experiment to investigate whether WSSV and IHHNV compete with NM23
protein receptor sites on the cell membrane of shrimp gill tissue. First, we purified the total WSSV proteins using
sucrose gradient centrifugation, and then we used a virus overlay protein binding assay (VOPBA) to detect pro-
tein-protein interaction between the total proteins and NM23. Next, three suspected positive proteins were selected
by the combined LC-MS/MS technique: WSSV013, Wsv497 and Wsv035. Wsv035, also known as VP110, is one
of the capsule membrane proteins of WSSV and is encoded by ORF035. It contains a membrane structure domain
and a RGD locus (namely, the Arg-Gly-Asp motif). Some scholars, using fluorescence assay and competitive in-
hibition tests, found Wsv035 could stick to the host cell: Wsv035 RGD can form RGDT peptides at the cell surface
and it plays a role in WSSV infection. There have been few studies of Wsv497 and WSSVO013 proteins, however,
and thus their distribution, structure and functions are not yet clear. Therefore, we constructed prokaryotic expres-
sion vectors of these three proteins, for purifying WSSV013, Wsv497 and Wsv035 in order to interact with NM23
protein, using VOPBA and co-immunoprecipitation, respectively. The results showed that Wsv497 and Wsv035
have the ability to interact with NM23, while WSSV013 showed an invalid effect on NM23. Accordingly, we sur-
mise that WSSV and IHHNV have the ability to compete with NM23 protein receptors on the cell membrane of
prawn gill tissue. This study adds to theories about the mechanism of competition between WSSV and IHHNV for
receptor sites on the cell membrane of prawn gill tissue, and lays a foundation for further studies of protein inter-
actions in the context of WSSV and prawn culture.

Key words: WSSVO013; Wsv497; Wsv035; VOPBA; co-immunoprecipitation; NM23 protein
Corresponding author: FEI Rongmei. E-mail: feirongmei@njau.edu.cn



