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MABET KR EMCP COEE B £ 5 i /Y
il & K

RAAR", KEH, FHha, SLE, BEHF

(P B KP BEEA BT B S A WE T, BRPY P44 710086)

FEE: 4 &40 K %80 % % & (CGSIV)MCP COEE & By 2 % IS itk , 3F 3 3 4 A Bt 3 47
Bow BRI RPN H . A4 & 4 CGSIV MCP COEZ A # % BALB/c/M [, B % & /b
S 40 M 5 SP2/0F #E @k A, B BELISAZ A M MM, 2HRGBELT B, fF
TEH T AR M AR R E B ELISAE % 5% B aF ok o 8 o B AR T AR IR R &
Sh o, BREUERMTAE;, RAEAKFLEEHNLEEHEAR, HRRBR%EL
fo B A B35 B BELISA M 2 B M 52 B 370 4 & 40 o b % 70 Fm BE K B 4 o gt s AL A T
BRERKNEWECGSIVE A, £R LT, WA LR H98.68%, MKEEAR
20.52%, REIREBH T RERFERENEE LB AN, &4 H1IM6. 25w E
ooy TR B TIgG2b, wif; % ZE L fr A SELISAK M x £ R B, 2R AAREN
B, e Em R R LR N AL 1600, FEAK RN K1 0 2x10°, EFu
B A 2x10°, JA] B 9x % B < CGSIV & L EPC 41 f124 hJ5 78 75 £ 40 i i o ¥ DLW 2 3| ik,
RFERTH R EEEK, TAEAEITABREALELABERT. HCGSIV MCP
COEZ & ¥ 7 [% Hith iy ik 3 %] %  CGSIV % 5 546 | 77 3% B 2 ~r Fn 3L AR X 9F 5 89 F J&

N

KB AH, WP RFH, TEREEH; BrEfink

FESES: Q511; S947.3

KA AT 95 7 (Chinese giant salamander
iridovirus, CGSIV)J& L 4F- 5 A B — Fft iR I 7
Bl (Iridoviridae ) 5 5 J& (Ranavirus i 7, 1 JE 4L
N L3258 W) KB (Andrias davidianus), B4 H
BN I e N3N 0 SN St 1 NI S £
5. BRI AR S5t il A5 A SR RE AR
HATLZM, ©alBgeA KR E % B B i 77 58 Kb
Yo K MAE s BURE R S B S PR At T, 1 H At
TARGREI90%LL b o i T RBEA T 2F 9 2%
A HE, CGSIVAYfEHE R BBk | 3R
fRF A o KA %2 % B2 9 (Chinese giant sala-
mander iridovirus diease, CGSIVD)HJ i % & 4 2 4
EAVAE N BT R IO D ¥ A LN 1

I FSBHEA: 2016-01-20  f&EIBHA: 2016-06-11

XRkARERS: A

CGSIVJE T X EEDNAYK 7, ik 25 Wik &8 —
Tk, HAEL150 nm, HAER, X RO
B WA BILYE ) S AU, A ST R H (major
capsid protein, MCP) & I % 5 75 B s B 1 = 2245
MEE, SRR AR M90% . MCP
I DNAJT FI e U % 0% 2 B b s BEAR S, B
R TR A B 43 0 Ak R 28 D T AU 9 A R
H 3L R 517 MCPAR 1 E 5 B 1 4.2 Fg e
R EHEAEE EEZW/ERA, SampledFE U5
KB, 8 R CRNAT 4 AR T BRMCPE: [H (1)
ik, A FBOE L 80% M AN HA BRI M I SR
BT, BWRERRENIUREMCER, &
AR EEYURIE R, C O R BT
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1924 ko R 40 %

o5 B 24 ) FVRE T 11%) S AR A AR

NH BB CGSIVI AT, HRIARZ#H
FEXTCGSIVEE,. Z R Wi 7 1, IS 55 R
3 (Loop-mediated isothermal amplification,
LAMP)KG I J7 3% . HEaUPCRIE S5 K Jr 1112
{3 26 7 92 44 i 7 7 AE PCRAG I B B 3 Atk 22 |
WA IS, SRBEERE R, A TR
ER RN BT, HRHRK, g A
Fl o SRR A 7= FURBIF AR AR T 5T R L PRy
B P8 27 K J v 11T B3 CG STV A 4G I AR s £
UEAh, RPETENHARNE R IE RS AR IE SR I A
TF B, FEILH AR b BT g g R ok
UE, B A% 1 o 1 b U 2 206 B 2R A A A B
e N RO S N VA D a1 K = o = = el 1 <]
MEAER, AR . 58 & (0 REIF 5T
T 2 B IE A K A BT 0 A Ao 2 SR 1

it A S5 = R A3 B R A 1 R BT
5 TE MG BH AR, 3l I PCRTIA Y HEMCPEE H 3 5 1Y
BB A7 X (334~1092 bp), fir44 AMCP COE
(759 bp); FIFHJEE R IR KRG T e RiB B
PRl 4 i 2, 1 174 7 2H B pET-21a-mep COE/BL21, 1E
U AL b, ISR, #7 T Re i e
Sy WHLCGSIV MCP COER % 28 5 4 i dk , %o H:
FeMEHET T8, FENERER . PRl
FEM CGSIVALE Ak I 7 12 LA R e CGSIVIE &
S M A LA A DGR 5T $ () o Sl

R U E S RS RES

1.1 SEIEHM R

A pET-21a-mep COE/BL21 i A 52 56 %8
PR AE 5 RS T % 5 75 % BH AR (CGSIV-LY)
A Sy 2 4y B OO AT, R AT I B (grass
carp reovirus, GCRV) . 1% 4V 1 Jif 38 5E 9% 7k 7
(infectious pancreatic necrosis virus, IPNV), i ##H 5
¥ 9% 7% (Koi herpes virus, KHV) i A% 52 56 %5 £ 47
B 1 B 988 40 L (EPC) Hy Hv [ 7K 7™ B 24 0 58 Be 1 I
IK PR i RS A S P R, BRI 40 i SP2/0
A S50 3 VR AT 5 6~8 8] I 1 T X BALB/CHE T /)N
S 9 v 30 R T S S S YA BRITAE 2 W

1.2 EZEiKF

RPMI-1640 . #4415 W H GBICOZy
H); HATR;FREE . HTH:FR3E . PEG1450, R E5E
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R I RN 5E 24k . Hoechest 33258, B
R 3t AW T (HR PR 12 1Y 25T BUIgGAN 57 i LR
JEN R (FITC)FR L 41 RlIgG A Sigma/Zy Al
i BB AR 43 50 £ W H Thermo Scientific/A A .

1.3 MEFHIEFMEEN

BE A S8 5 AR A I pET-21a-MCP COEJF A% £
KR HCE LT KR EIFESRE, SR
K HFE L MCP COEZE 14N 2% FZ ik 4lifk J5
A T-80 °C H o

) 4lifk 1 # 4L MCP COEZE (1 N % e 5L, fin
NGB REeERIL, KEHME LT
HSIBALB/cHiME /N, %R %R H 100 ng; il
i) 4L MCP COEBZE F A %5 12 i [GOR 52 44K 7
o FLASE R 2 53 AT S 2 A 3 I
RE, FE A H/NELS0 ngs = s AR 2R N g
GPE2R, FIEFE 2, SE200 M e e 3 dJ W 55
WRFE/INER, TCRAE FBUN R TRLA

14 HRRE 50HiE

o A SE I S kU O I E AT .
R K B LIS AR /100 Eme i Fig W, LA
alifb )5 B4 BMMCP COEZE H Mo Hi i, W
LRI FEBLISA T i i v BHMEFL . PHPESC R =
24FL IR KRR, B L ELISATLAS AT g 568 B
{4 o B SR A PR AR BRIAHEA T W S b, B3 W v e
ZR A2 968 A M A AL B 3 ¥ BE 2R 58 F1 100%

15 BiiaEd. H$SMMITERNE

At R ARAR Y FH 1 A% 5 U A AR 3%
ARSI, B UM R s, H
(6] 2 ELISA 7 5 R M Be AR 5504, P20 4 R A
3INHERE D, WSR3 dA A AR F7 L)
VAT #ZELISA Ty ¥R R T AR BT

i Western bloti: , I CGSIVE; 7
YIRISP2/041 L, 43l 2 2% T WG e ) O s AT
S, K LT 208 CGSIVRE 32 9 1 24 FR 0
ali fL 4 FMCP COEZE [ MISP2/0%4 i i 17
SDS-PAGEHLJK J5 55 EN B il fR £F A 2R i [, Hirp
PLSP2/04H At 24 i Wi Sk B ME X HE . A L SR e
5min, WEAMRIFRG, 4°C, 50 gL
M2 h; HPBSTUER)G, & T McAbstiFF G
W(1:1000)F, FEFF LN ; PBSTHE G,
JTHRPHRIC A9 250/ BIgG(1 = 5000), =i HE
2h; PBSTEEU3IK, ECLEEAN

A #ELISA % JAGCRV. IPNV. KHVAHl
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CGSIVARN. B M M 55 F= PR b, 4238
AN s R BIE WO —$T, [ B SP2/04 i 1
& FIE W X IR, 3% [ B ELISATT ik AT K
W, E & ARSI OD o fH . 45 4K S Y
ODysofHic AP, BITEXS HEAOD,sofHiC AN, &
P/NfH, #P/INEH=2.1H R, AR,

TR E %M Thermo ScientificEif /%!
TR & 0 1 U B B A TR A

1.6 BHMHAESESEUEMNNE

KR N A IR KA TR K, SF R —
b RIS IR e v 4 Sl K BB, F SDS-PAGE K Il
gl g, 5 A o BE VR I 4k E K bt
VR BE ;BB A HEELISAK I J7 i, LAZlifb
MCP COEHE A & I PPl , [F it 57 & 58
Jed 2 MU SP2/0%5 5% L W5 W M FIPEXT IR, DAP/IN=2.1
R AR i RS B BEAE MR B, 430l D 2 B4 b
WA K BRI, BHT-80 °CIRAFF H -

L7 BHFEMBEHENE

43S FH 10 pg/mLF5 ug/mLIKMCP COEZE [
BB AR AR, B O E PR R L - 107~
12 1073846 BE A BE WL, 1 (B 42 ELISAI &
HODysoffl, LAOD,sofE A M AR, HUARAS [FIH B
JE 1) BRI B (g o, Horp oo BUIRTR B EO N
B AR AR, 2 R [ 76 R B 1 4w BT R e g
28, LU T A OD,sH 4 100%, % H 0Dy,
H50%HF PTG RESE , S B DG SCHRY, T
A B 2 R 8 B (Kagp) o

1.8 RAEEEERAEMWECGSIVIETE

¥ JC A 7 3% R BT 6L A (Corning) H 1% 57
JZHEPCYIHMY, CGSIVHZEi24 hig 57 L8 IR,
4% B EEE E 7%, PBSTUEYS, 3% BSAHf
P2 h, LAMcAbst; 3% Fi§(1 = 1000y —Ht, %
WM E2h, PBSTHER)G, LAFITCHRIC DT
N IgG(1 = 2500)8 41, =FiRAOCHF2 h
PBSTUE I 5 H %€ 4 Bl Hoechest 3325847 ¢
. KPR A MR —m T, 50%H wE A
HTHEI A L, YOLEMEE(Olympus BX-51) F W

£, Mg,
2 4R

2.1 HRRIEEE
FIBFHALE A AN H R RMZ ks,

JE4TSDS-PAGEH 7k . M HLIKZE B (E 1) F
INAE29 kudb B ER 155 &, SHIEA S T2 K
IN—FL, ULIAERAS T 4ifk FMCP COEE [ .

130
-
= —55
- Y

-
.17
- 10

1 Zi A ELHMCP COEZE HAISDS-PAGEH jk
MLAE 1R 4 i btk s 1,404k %) 3 24 MCP COEZ 1
Fig.1 SDS-PAGE electrophoretic profile of purified
MCP COE protein
M. protein molecular weight marker; 1. purified products of MCP COE

22 REHEMERAEL

TE-15 6 T8 20 M 55 0020 P i 5 0 2R 4 i BN
B SLRE, 5510 d2% A2 I8 20 M Al 6 FLIK 80% ,  HH IR
PEELISALL I FHME L, e B 4 98.68%, PHME
HRN20.52% . R I PR BRI 0 2 75 21 10k BH 1
ZACTEHML, fv 4N 1IM6,

23 BHMREM. fFRMEMITR

A8 M B 1M 675% 28 988 40 i % £ A5 4R34
A, R R ELISA 7 A 40 it b 3 W AR A7
OGO, Y —EAREAEL « 160014
I, RFSTE AR B AR SR nRE

R Western-blotf Il 25 3 (#12) i
N, IM64R AT A M L35 VR B BTN {UAT 5 4
L IIMCP COEZE 1 & A= Fe vk s vy, 1 B hg
5 FICGSIVAE 50 kukb H B4 F bk &5, Bk A=
RS RN, UE B A B IM6 PR BT AT R
MitE, AT LR BICGSIV,

B HZELISA MY K 45 SR (R 1)KV, St
IM65 CGSIV & B I 1 FH 4 & i (P/N>2.1), T
At LA 25 R B S, 16 ) 4% 1 IM6 Lt
B BRI R

DIAAP g K ] B ELIS A B 1l 5 bt
IMOMIHTIRN , 45K, H Pk IM6/E
F1gG2b, «fi.

2.4 EBIEEKAYLEE RN
EL 0 R R 1gG2b R Y B g ek, Hoar 1
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ku M 123

130 —
95 —
72—

55 —
36 —
28 —

17 —

2 HEHTIAYWestern blotE E
M. AT R b 1.CGSIVHG & 2.40 L E4IMCP COE®R A
3.9 1 )

Fig.2 Identification of McAb with Western blot assay
M. protein molecular weight marker; 1. CGSIV ; 2. purified MCP COE

protein; 3. negative control

®1 BRBRMEEER
Tab.1 Specialization test of the McAb against
CGSIV MCP COE protein by ELISA

3] == Ry
ﬁ"ﬁmm@iﬂ T Gery IPNV  KHV CGSIV
virus
1M6 OD,45(P) 0.189 0.175  0.168 2.589
SP2/0 OD,54(N) 0.125 0.125  0.125 0.125
PIN 1.512 1.400 1.344 20.71

B2 R160 ku, A 15555 k) E4E 14525 kulfi%
B, MEK4E)E BY A BHTTE SDS-PAGESE I L Ik
HEE A, HaFa 255 kufi2s
ku(#13), EBH4ifb)E iRl B 5 . ELISAD
TESE R, 2% 2808 AN R AR B R L WAL
M1 1600, BEAKBHLHIZLM M 2x10°,

ku M 1 2 3 4

50
30—
95
72
55

36——
28—

17—

B3 L) B85 EiiASDS-PAGEL E
M. A By 7 ibrdE: 1LBSAG pg)s 2.BSAG pg): 3490 (3 ng)s
4590 (S ug)
Fig. 3 Identification of purified McAb with
SDS-PAGE assay

M. protein molecular weight marker; 1. BSA (3 pg); 2. BSA (5 ng); 3.
McAb (3 pg); 4. McADb (5 pg)
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2.5 BEKBHTERE KN E

HHLI100% ODysofE N 1.216, HiILHEH 50%
ODys5ofH 1V 470.608, ULHS BRFTINFEREE M1« 10°,
2 2T AR IM643 1 1Y) B 5 R AR 114 5% A
Boh2x10°(E 4).

1.6 -
=& 5 ug/mL
= 10 pug/mL
12
a
08
04
0

-lga

Bl 4 1M65 5 & i fA 55 F & # A E
Fig. 4 Determined results of 1M6 McAb’s

affinity constant

2.6 NMABEIERERNENECGSIVAIIETE

Y CGSIV(24 h) A EPCHH it 7E 9¢ % i 1w Ba
TFORER Y, T UL SR A 5 (8] 5-e), HS
J&=CGSIVIB YL i 32 40 5 T8 B0 S A0 A . i
T 3 4 MO RE W% IR 9Ot Y4 B (Hoechest 33258) 4%
O, EFOLEME T AR EAIOLES, BT
CGSIV/E T'DNAWEE, FT L H AL AE 98 i Hoechest
33258k gL tn K A 9O (EI5-d). X KI5-d
F15-e 4 7K &I 8 4 AR G i — 7k B s (1] 5-1),
BT LAFS I CGSTVIE Y 1 32 41 J 95 B 149 4 bR
WG R R A R e S ED YN 3 I ARG NI DA
B, AR5 BT T A A A%
(KI5-d. 5-e )¢ 5-fr e T A7 Sk BT ) o T #E X
FRAL(0 IOt B A b, HARE R & 1
WOTOEE T mE AR, BASOAYOLE
5, ULHIEPCHI LI A 52 B CGSIVA B e .

3 iR

ELAG 15 T B RN R AR S O P A R T
PE 2k W 5 vk RN O G At AH OC B 5 R R Al
LinE" R F H 41 MCPAE 1 o0 e S I il &5 1 = e
S B9 A BE £8 0T % 9 B (grouper iridovirus, GIV)FI
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10 pm
Hoechest 33258

10 pm
Hoechest 33258

10 pm
Merge

B 5 1IM6R R EHMAFFRMERANE
Kl Ha~cHEPCAI U ALCGSIV 0 hS 9 IR s d~CNEPCAIIESLCGSIV 24 W 9L s B #i S CISVA AL K 5O 5
Fig.5 Determined results of 1M6 McAb’s affinity constant

Fluorescence microscopy images of a-c and d-f indicate that EPC cells were infected with CGSIV after zero hour and 24 hours respectively; arrows

indicate the fluorescence signals detected with FITC antibody and Hoechest 33258

6 75 £ B A7 T R 9 B3 (grouper iridovirus of Taiwan,
TGIV)FiFh Z FE B PTiAR, 25 5 2% I X P FP T 7R
FAAERE RN . Kim%E " IMCPE [ 4 #E4T Ji A
Tl 0 JE A 4 e 1 AR & R AU 34 510" TCIDsy/mL,
e % K I 0k % 57 J8 AU FV-3(frog virus 3)MKRV-1
(Korean Ranavirus), # % T [a] —FhJ 2 1 A [F] Ui
itko HIEFIMCPEKEMER IR, ARIFFTIESE
RS LR 101~35307, BRI EA 85 E KR
MCP B, FIH 3R K W pET)E % 3R ik R gtk
TRk, Jfraifeth el EAEN ., LIZE
A o s I e /N, R AR SS TR H R AR
5 T RESEFE 20 W BT CGSIV MCPHLHL I 2% 58 I
R AR o A SRS WA PR BT R e e, AR
30K H 5 B 41 MCP COEZ# (4 MICGSIViF 17 %0
Z2A8, M H AW AT TS F K 30 Y B Y
ELIS ARG W A (8] 42 e e o il g, 45 SRR 5%
B A W R T B R RS, AT DAY
B AZE A CGSIV, ELISAKMZE SR R, HdiH
FERTEEE, KPR RIkT = 2x10°%
R R B R, BRCGSIV S M R 7E & 3 iR
(932047 &3 Rl E P H A S AT MRS W] RLAE A
CGSIVA A Ji AT HEMCP Y 2 HE B 7E 101~353 i K&

AR —F R AR 5 A 0 BT AR A% TR0 1 Y
() ir G CGSIVILATRE, {H AT BETC AR Lk iF 5% il
B PUARTIREE, B PUNE PR R CGSIVIRAT
MRS, BT EE AR IR, ABF5R
TERE A B RR SRR, A A6 i 2 R HoA
W, LHEENCA RS, WESER
(TEV) I AL B BE (STV) A5 o (H LR W] R4 43
Mreg R R, CGSIVAHIIX FFE 2 1 MCP4y Bl 75
S EILR116, 118, 170, 235, 238, 278,
290, 330X 8L AFAEAS ), Kk, Ao
il £ ) BT N 12 AT LAARE S M Bl IX 43 CG STV ALK T
ek 5 B Jm 9 7 o HLAR ORI &5 R A 1R Tk
— L I0AIE, W EHT AR B R A AT SE R
MCPERHT 1Y 5 Py il & A B TAECGSIVIE S
AT T R E IR AW . g A MCP 3 A
J& T IS, A R 7R AT R A i Y
(R B, BV R T A ke B, A AN
JE R BEAS I 2, LinE O] F 1 45 A9 MCP AL 5
R BL AR IE AT 19 G SO S 25 R AR R, AL
FEGIVIE Y W 11 1) 1 32 40 e 5 rh s i 21 GTV MCP,
11 ELAE A 5 40 A% P9 R I 31 T GIV MCP., 3X 1
AH I B T 2 A0 A% N A A R R B R T
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40 %

7 e &% S FN AR [ BA CGSTVIE 25 & A 1F 5% v L B 0
PRI G HEA —F, BITE WYL i 15 40
A% P A0 8 3 K o 2 A% R HE B ) A CG STV
BERLT O, ARWRSEE T, 7EIRYLCGSIV 24 hfF 1Y
EPCH il (1 G388 76 B R rf R 7 31045 3843 B
PR T EW A i, LUE
(0 00 5 TA R S UL B 48 SR R — B g, R TR
B SR 5 U0 i o A0 R A% B 2 S O B
WL 1A A1 A% P AN [R) 0 05 B BT B
A2, Lin%FPORIA B 5T 1A S 96 % 1 1 IR L%
()45 5 J& T8 T3 IR L 24 WIS 20 3 4 19 28 6 FR i
55, MM KCGSIVIR "k E,
HsF CG STV 75 18 51 38 AN 28 T J A 32 40 Jif A A2 i
e . BLORBLE A A R T R & 0 i e
CGSIVIIE A &A= 7 AT S A RIS o
W5 B R RS B R B N s, B
L A 4 R L P 5 B 5T A AT 2R K st 1
PR BRI, TR R G SRR 2R
PER CGSIVIE T hE # mp ag , [ 38 [
TR 3% B 7 Ml R 2 e N A K 5 ) g U
(07 AR B T R o T DAL 24 R A
BT, RUH ST CGSTVAR UG I 5 122 FN A 1
FH S R R, IR R AL AE WY, DA
A S8R X H R A IR A CGSTVER I & B 1 4%
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Preparation and preliminary application of a monoclonal antibody against
MCP COE protein of Andrias davidianus iridovirus

ZHOU Xiaoyuan ', ZHANG Xinglang, JIA Qiuhong, HAN Yahui, GAO Hongwei
(Yellow River Fisheries Institute, Chinese Academy of Fishery Sciences, Xi'an 710086, China)

Abstract: This work was to prepare and characterize a monoclonal antibody against MCP COE protein of Chinese
giant salamander (Andrias davidianus) iridovirus (CGSIV), so as to provide a valuable tool for CGSIV diagnosis
and further researches on CGSIV pathogenesis. After being purified by nitrilotriacetic acid (Ni-NTA) agarose
resin, the recombinant MCP COE of CGSIV was used to immunize the BALB/c mice. Three days after the last
immunization, spleen cells were removed and fused with myeloma cells. One hybridoma cell strain against the
recombinant protein of MCP COE was obtained by screening with the indirect ELISA and limiting dilution assays,
which was named 1M6. The McAb of 1M6 was identified to be IgG2b isotype with « light chain and showed
specific reactivity with CGSIV and the recombinant protein of MCP COE. The McAb was largely produced in
mouse ascites and then depurated with saturated ammonium sulfate. Indirect ELISA assay showed that the
valences of the McAbs in the cells culture supertanant and in mouse ascites were 1 : 1600 and 1 : 2x10°
respectively. Affinity constant of the McAb of 1M6 was 2x10°. By immunofluorescence assay, the presence of
CGSIV was observed in not only the cytoplasm but also the nucleus of CGSIV infected EPC cells. In conclusion,
the prepared McAbD has high titer and good specificity, which will lay the foundation for further studies on the
control of CGSIV.
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