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ISKNV i 15 57 3% 2 B B 7 2H MCPIY. B0 (o7 22
SEPE A PR R A I AR bR . AP SOR E
A ISKNV MCPA 2/ B (Mus musculus), i ek
330k B pE BEPUAAR , i 4 1Y B e B T A4 7 20 4
PEHEAT T8, AHE L ISKNVEE b ls & &
ELISAKG I 77 vk B4 52 F i .

1 MRS IE

1.1 E¥. WieSHFS

4 H pBVMCP/DH5 o A 52 56 28 4 i
A7 W5 i 2H 28 40 i 2R (CPB) H A SE 36 28 8 7 15
22 B R A M R SP2/0 H A S5 56 R AE
A% e M T SR BT B (ISKNV)QY Bk . R BT 5%
S BE(SGIV). 5% SR 95 35 (SCRV) H A S 56 3 43 5
AF o
12 IR F

B ERSE2i ] (complete freund’s adjuvant,
CFA). HEKATZLMF (incomplete freund’s
adjuvant, IFA), HAT. PEG3350. Bt &1k
fitf(HRP)FR iC 41 FlIgG . 7 SR 7 6 R (FITC)
PRICH B IgG . ¥l A SigmaA #l 5 1gGHLiK
W2 %I & W A SigmaZy 7 5 4015 3R 3 |
(4 ML (FBS) . A5 3 Gibeos 1 5 LR
1 Jii Marker¥J H Fermentas/2\ 7] .

1.3 SEIREhYY

SJE 5 SPFIME PEBALB/c/N B B | 448 5286
s
1.4 HREEF

CPBAH U & 10%FBSIYL-153% 55 3, 7628
CCHi AR P AT 2, TRAIE K BI80% LA, 5+
KRR, HIPBSUE4N M 1k, 4 5 # F
ISKNV . SGIV. SCRVJH#E, B A28 °CH:FE5A
RO BT R, BB OE B WM RS R, A S
5%FBSHYL-158; 355, 28 °Cli F B2 AR A%,
Y S R 2T, B U H BWE W, T
-80 °C#&Hl.
1.5 FJEMCPERWHI&

Z: MR FuSE P HIGE 1 07 1k, K 3 2 R 9 TR
PkpBVMCP/DH50 T Amp LB 35 5 130 °CH #5 1

http://www.scxuebao.cn

B, 21 SO Y REF IR 20Dg o H0.4~0.6, T
RIFHR 2242 °C, #HF#iE4h, BOBERK,
MRS, BOBUERIRR, 42 mol/L Ik R
VEVE3K, H8 mol/LIKZE . 50 mmol/tris-cl(pH
8.5) AR, TEMKZE | tris-cl, HMZE ik hiEHr &
PEs B EPESR T BN E] 10 ko 45 48 B0
45, WEE FiE W, SDS-PAGEGN &40 1 .

1.6 =HR&E

DIV 45 i F A MCPEE (A/E M e it , #21 ¢ 1
Lol (vivyR e S IR e e R G, IS
S BALB/e/NRL, T R 5 100 pg/ H
K3 R 2R FALE WP T 55
1428 K 43 il AT — o Fl =4, B 5f 5 S 50
ng/ s =HJE14d, /N BT R R A I L I i B
R ik BIREG 2R a8 5 P s
AT ISR G, SRRSO ng/ H s 4 dE T4
Mimh . RlA TR RE M BALB/ /N, R BRIR
BRR AL, I 4 B 10T AR S B AR RS IO B A B e X
i

17 YRERL & 5 R aZE 4 AR PR Y Se BRI i

W5 ) 2% L 1 B RS 40 L SP2/0(K 29 6x1074)
TR R SNG40 P A VA A B B - LAY LR TR
A, FH50%PEG3350% i 4 i i fl & 5 vk 647 20
Mgl A, F A HATHSE &8 5 3L T vk . 1%
96FL A H 4 A2 I8 A B Wi AL IS 1/4 T8 AR, DL ER
HAMCPARMBLR , R [ #E ELISATT % E 174
M, [RIAS R F a3 52 9 Y (indirect immunofluore-
scence assay, IFA)HE — 25 1 & FH 14 40 i (32 55 24
hE AT IFARE I, 77k 1.10), EFFELISAR
T ARG Ay B ELSOH 35 e B AR L, SR A R
PEIL M S FERE3~SUR, ELEI T A v B A0 LYY
M BH M
1.8 B ARAKHI & RN E

W (B FE ELIS AT 6 H i) 8540 e v 104 BH 1 4% 58
Je 4 BELAE 20 M B SR R T OR R SR, TR K
o USSR IR R A MEPEBALB/c/NRL, A HUE I
T K E AR A 1505 mL, 7~10 dJ5 1 5 2 52 90
NMI(ZT10°~10H), 10~15 dJ5 BB K . Kl 7k
4 °CiE R, #RJF5000 r/minE .05 min, 255 40 i
BLAr B UTVED) , W 3 WS ] 2 ELISA & Bt
REL Y
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1.9 BmIEAREFE

K SigmaZ B 14 B4 I 28 48 e 30 & 2
PURW A, B AR T B E UL AT .
1.10 mEEFEMERE

S WILLISKNV . SGIV ., SCRVAE NIt 5 41 1%
FEARAR , [B]3EELISAYE I E Frbt 5 4P 1Y 38 X
N, K5 SP2/04H M Ks 57 1 W Wk 14 ) R
P/N=2.1 H 2k BHAE )2 B o
111 [EERRR NN

FEASFLAR H 15 3% B2 I CPBAI AL, ISKNV-
QY##72 hlm, WEHIGEFREL, PBSUER 21K, H
B2 [ 22 20 min, PBSPEZ2IK, AEUKS min; I
AN—H(SFILE KRB M HESS N1 200,
1 : 500411 : 1000, ik A% 2% BSAKIPBS),
ZE I H 60 min, PBSTYESIK, HEKS min; KRG
InZEHT R I1gG-FITChRic PR (1 : 500, F&REMwH
2% BSAMPBS), EiREHG60 min; W —
U, PBSTEE3WR; LASO%H IM-PBS & i #th, 2%
S 5] B 51985 (Nikon, Eclipse Ti-S)WLZE45 5, K
FEHE 1 CPBAH AR A B M X R
1.12  Western Blotting 53 #7

P ISKNV-QY #k 41 il 5 57 i 3 135 W
(TCID50=105.75,10 pL)#l#, £ SDS-PAGEH
K, HFE TR 4R BE(NC) L, BNCEH
5% NG W5 Ky v W4 °CE A AT %, 28 °Cordill 5
1:100, 1:500F11 : 10005 B /N BB K 12 & 1
h, FFHPBSTHEMWSIK, I AHIPBST 1 : 50005
BEMHRP FRic i I 50/ BRIgG, RARG 456
1 h; PBSTPEUSIK, FIDABW (A % i 2 (5,

2 4R

2.1 #IERYEL
Kk Y 2B e . IR . BT E

100pm

M5, #EATSDS-PAGEHLYK, {UFES50 kukh i B —
FHM &AW, HISKNV-MCP#E H fitit /3 1 & K
IN—3, RIS 41k B ISKNV-MCPZE [ (1)

1 2 3 4 M ku
116.0
66.2

50.5
35.0

— 25.0

1 ISKNVE4MCPZE HHISDS-PAGES #f
L2 EAMCPEA;: 2. 4ifb M EAMCPEA;: 3. % 54 hi)
# 21 % (DHS0/ pBVMcp); 4. 5 T4 hif 5 372 3 Lyl M. EAR
o TR bR E A
Fig.1 SDS-PAGE analysis of the recombinant MCP
protein of ISKNV

1. renatured recombinant MCP protein; 2. purified recombinant MCP
protein; 3. recombinant DH5a (pBV220) 4 h post inducement; 4. culture

supernatant; M. protein molecular weight marker

22 ZIEMMEFRAE RSN E

Rl 45 440 0 25 1% 2 3 YR 0. 78 [ M W] 3% ELIS A B
e, 13 FI3RAT S AL . FRUE S W HTISKNV MCPY
BT REBUAR Y 2 S IR AR, 43 il Ay 44 ki 3D9
5B4MISF1, LIHEAMCPAM, [A/3EELISAE
3k 4 A2 I8 40 L 43 Wb B B AR LA 43 0 R 2 6400,
1 : 6400711 : 12 800, IFAZEH IR, 3WkZesci
20 43 06 B B X BE R BITSKNV (] 2) . ik #%
SFIRR I HE K, 40 3 LA F ZHMCPAIISKN VAT g
g% DIE WO R, (R 2 ELISAT i H g /K
AN 3BT 2 51 200F11 = 400,

100pm

(a) (b)

2 R EMM EE RS RRISKNVHICPBAMM EZERER AL BLER
(a) 3D9; (b) 5B4; (c) 5F1

(©

Fig. 2 IFA result of CPB cells inoculated with ISKNV recognized by supernant of 3 hybridoma cell strains
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23 BufEHAIr
ZHR 2 F G U, SF1. SB4FI3DOE
Z% AT I8 Y B T 7 A B Y A TG (R 1)

#F 1 IISKNVELMCPE 7T EH KT E L F (OD,y)

Tab.1 The subtype identification of monoclonal antibody
against ISKNV (OD,y)

EAR B IR

IgG2a IgG2b IgG3 IgM IgA
hybridoma cells & ¢ £ ¢ £

5F1 1.144  0.036 0.043 0.046 0.045 0.042

5B4 1.167  0.04 0.042 0.033 0.047 0.035

3D9 1.290 0.051 0.047 0.035 0.051 0.055

24 BRERENREE

5F1. 5B4F13D9MHT 5 ISKNV i A OD 400
W 5 T 5 SGIVHISCRV W UM, H. 3k BAHT
EISKNV I FP/NE Y K F2.1, 1M 5SGIVAI
SCRV I N I P/NAE/NTF2.1, i W il £ 3545 A 30k
B 5 SGIVM SCRV AN K 438 LR, X
ISKNV AT 8058 19 e 5 1 (R 2)

2 HISKNVEAMCPEFIFREMHLETHER
Tab.2 The specialization test of McAbs of ISKNV MCP

I 5 1] B Tt RE
= %@,Hﬂﬂﬂﬁi ISKNV SGIV SCRV Kﬂ_ﬁﬁ““
hybridoma cells negative control
SF1 0.425 0.099 0.066 0.062

5B4 0.285 0.109 0.071 0.076

3D9 0.295 0.105 0.089 0.083

25 [EHRBERIELE

FEFRISKNV Y CPBAH i 43 1] 5 3% 4 B B 1
SFUIE K SE A7 [l 4 S e o Sk, 45 38 W n m A
3R R BEE 114 R AR FH 1% A B 2 s AS ) R B )
O, Hh B - 20009 K BES 52 % . 41
ES O R N O o AR N
1 500/ iR /K5 Eam B 55, FB70 IERJu 20 i A fig
TH b SR P s MREREL 1 10000 IE UK 5 R HR
O3 YL AN #E AN BE R 26 (E13) . L, SFIRE
il £ HE 7K FITF AR FH MR FE M1 ¢ 200,

2.6 FIZENITE AT

PI1 : 500F11 : 1000 2750 A [R] 4 F B ) SF 1S
7K 5 95 BB 3R 0 W AT Western Blotf: il , 4%
WEIR, 2R R K RE S e LIE kA
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RS R N, HABY W4 50 ku, $HedE LG
W45 5015 )5 51+ 1000551 14T Western Blot/
N, & IR UL (181 4) .

3 iR

DA% G 11 ML TR B0 2 A AR Y £ 288 i K
20 Jf S 7 JE e 7R — S E B OK A sh e
B EIRI0%LA I, HIRmATIE R, i S K
AW, BAS . s DR R A 2 Y
SRR IR R T E K& Tk, %%
BTG R DR 1 B, PR R A
W RN N E SR, BT R AR
4% . ELISA., € REPCREFK I J7vE . HorP AR x)
F95 B 1 S8 S PCRAGIN 75 7%, ELISAH T H
APGE . A HERR SRR Iz Az

MCPJZ2ISKNVH E XK 7 H 1, DongsHEH
ISKNV % £ 41 5 46 AL ISKN VI 35 592 ED i 40 BTtk
R, MCPREZHINHIM I EEEH . AWK
4l fk I ISKNV E 2L MCPZE 11 1E Ry B 3 Ji B0 2 /I
B, Zead g M@l A A TR, Ok 3RS 3Rk A S
JAMMLRE, 2 Blar 44 AMSFL, SB4FI3DY, FRAHH)
SERBUIR IS fE S ISKNV & A RS 0 0, A5
SCRV. STIVE A3 RN, =8 Fr kA5 1 B
LA R i R S R o ) 42 50 988 9 Ol Western
Blotting i 7 SF 1} 7K 8 5 ISKNV & A4 Ff 5 M e
7, R0 RE T SFURK I 4 1 K 5015 e

FRAEAY L 0 1 A g i ) & B e PR B
MRS, 22 LB PR Al E 1 B
M PR 28 AR F 5% 6 5 4l Ak 1 B A MCP AR ARl
Goe i, TR T Al B AR AR AR L SR Al
JEE RG], A% 2 98 40 M O ok ok R o, TR S
KRR AT s AE PR AT, 1 D AR FH 1
eRERR, W/ BT A PR S A KR
FH 3 R AR BH P 9 1) AT, TF ASEE 56 IF 512 3R 15 1) 38k
PR e 5 ISKN VIR EE R S g, i SF PR E
3o [B] 4% 4 9% ¢ ' Fll Western Blotting 32 36 1k 512 B fiE
LS ISKNVIR #5071 5 7 A1 6 5 48 P A ISKNV 2
KA RN, B SF ARSI 1 BT R 7 A MCPZk
PR,

AR IR R R Bt R
ELISAJ7 K I SFURE BE K PTARSAN , 2500 AH X
BEAR, {HL ) 2 o 3 2 G TR A 28 3 S 56 35 o A
U W SISO, DU B 04 L AR A i BE AR
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100 um

100 um

100pum
—

B3 FEHRESFIEKSBERISKNVAICPBAMA EERERAER
(a) 1 2 200F5F:, B3%: (b) 1 : 200%%E, %% () 1 : 500k, W37 (d) 1@ SOOFEFE, % (e) 1 © 1000%K:, Wi3%; (D1 : 1000%6FE, b
Fig.3 IFA result of CPB cells inoculated with ISKNV recognized by 5F1 ascites at different dilution
(a) at a dilution of 1: 200, phase contrast; (b) at a dilution of 1: 200, FITC; (c) at a dilution of 1: 500, phase contrast; (d) at a dilution of 1: 500, FITC; (e)

at a dilution of 1: 1000, phase contrast; (f) at a dilution of 1: 1000, FITC

1 2 3 M ku
— = = -_— 55
- — ()

e — 35

- — )5

- — 15

- — 10

4 T REHREESFIE K SISKNV S & EN T4 R
1. ISKNVJi # 5 R R 455005, 1 1000 BERISF1E K 2.
ISKNVH #1395 LB, 10 S00H B SF1IE /K 3. ISKNVIR
B 3% LIEWL 10 100095F1/7K; M. T4 IR [ marker
Fig. 4 Western-blotting identification of SF1 ascites
reacting with ISKNV at different dilution

1. ISKNV concentrated by 50 times, ascites at a dilution of 1 : 1000; 2.
ISKNV supernant, ascites at a dilution of 1  500; 3. ISKNV supernant,

ascites at a dilution of 1 - 1000; M. protein marker

pH. JEEEEAMR R . W BE R AR 1S RO AE
A, ARUEA B A T EAMCPH R £ B A
RED, REHBMETREIUAM, FHEH
TR R Bh 30 ) X5 45 Fioge i 14 2 AR TR, AN )
i 7 B ) G AR AE B B 22 Y, S
FRLA S 56 3h ) 1 4 114 EE 4D MCPHU IR R 11K o

ZE LTk, ARSCE R T H AL MCPHY L PR
Puik, S E ST ISKNVEE il &% & ELISAK il 77
B WA ISKNVEUE HLIE B 8 P o7 S
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Development and identification of monoclonal antibody against recombinant
major capsid protein of infectious spleen and kidney necrosis virus from
Siniperca chuatsi

FU Xiaozhe"**, LI Ninggiu"**", LIN Qiang">’, LIU Lihui"**, WU Shugin"**
(1. Key Laboratory of Fishery Drug Development, Ministry of Agriculture, Pearl River Fisheries Research Institute, Chinese Academy
of Fishery Sciences, Guangzhou 510380, China;
2. Key Laboratory of Aquatic Animal Immune Technology, Guangdong Provinces, Pearl River Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Guangzhou 510380, China;
3. Freshwater Aquaculture Collaborative Innovation Center of Hubei Province, Wuhan 430070, China)

Abstract: Infectious spleen and kidney necrosis virus (ISKNV) causes a disease with high mortality, resulting in
significant economic loss to Siniperca chuatsi culture industry in China. To establish ELISA assay to determine
virus antigen content of ISKNV vaccine and investigate the pathogenic mechanism of ISKNV major capsid protein
(MCP), the monoclonal antibody (MADb) against recombinant MCP protein was developed and the properties were
identified. The purified recombinant MCP was injected into BALB/c mice through subcutaneous route for three
times. Then myeloma cells SP2/0 were fused with the spleen cells of the immunized BALB/c mice. Three
hybridoma cell lines against ISKNV MCP were screened using indirect ELISA and were identified to be 1gG1
subtype, designated as SF1, 3D9 and 5B4, respectively. The three McAbs had no reaction with SCRV and STIV
except ISKNV by the indirect ELISA. The hybridoma cell line 5F1 was selected for ascites preparation. When the
recombinant MCP and ISKNV supernatant was used as detective antigen respectively, the titer of ascites was
1 251200 and 1 : 400 respectively. Indirect immunofluorescence and Western-blot analysis showed that the
McAb 5F1 could recognize authentic MCP protein of ISKNV and working concentration of McAb 5F1 was
confirmed. From above, the MAb against MCP of ISKNV was successfully prepared, which laid a foundation for
further study.
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