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1 E: H& Asia [ DR R vp2 F A EIAR(mMAD) R S T £ 40554 ELISA 7 5. Ahibd Asia 18 055 K&
vp2 TLAE @ %95 BALB/c N R, 0 K9 M m it B 8895 SP2/0 M iks-, KA [E1 4 ELISA A7 IRAE ik i ik 2o
R 4afe.. 5 %A ELISA. Western blotting A& mAb BL/K 89 AR L4 7M. 543 4 G mhe 2 vk, BKBMHE
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Preparation of Monoclonal Antibodies Against VP2 Protein of
Asia | Type Foot-and-mouth Disease Virus and Establishment
of a Competitive ELISA for the Detection of Antibodies

Min Xiang, Keshan Zhang, Shun Lu, Lijun Cai, Yong Luo, Jianmin Zhang, Hua He, Qingang Wang,
and Bin Wu

State Key Laboratory of Agriculture Microbiology, College of Veterinary Medicine, Huazhong Agriculture University, Wuhan 430070, China

Abstract: Monoclonal antibodies against FMDV vp2 protein were prepared and a competitive ELISA based on the monoclonal
antibodies and vp2 protein was established. Balb/c mice were immunized with Escherichia coli expressed fusion protein. The
splenocytes from immunized mice were fused with myeloma cells SP2/0. The hybridism cells were screened by indirect ELISA and
limited dilution method. Two hybndoma cell lines secreting mAbs against Asia I type foot-and-mouth disease were obtained. The
titer and relative affinity of mAbs were determined by ELISA. Specificity of mAbs was analyzed by Western blotting. The ELISA
titers of the ascites induced by the two hybridism cells were above 100x2°. A competitive ELISA for the use of FMDV antibody
detection was established using E. coli expressed fusion protein as coating antigen and HRP-labled mAb as detecting antibody.
Clinical tests showed the method had 89.0 percent agreement with UBI Kit to detection of FMDV antibodies and 86.5 percent
agreement with LPB- ELISA kit (Ceditest kit) for detection of antibodies against Foot-and-Mouth Disease Virus respectively.
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[ ##& (Foot-and-month disease, FMD)J2 i [T
Y% 85 (Foot-and-month disease virus, FMDV)&t 5|
BB Zh P i 2k L A L B AR Y R
MR AR) . DB & POl A ™=, N RAETEFI
B 2 T T R, B I PR 5 5 J (OTE) AR A ]
A LUFAOYI Ry A 2—5 BUTEAL Y

MERERTTEIA A, O, CHI(KINAY), SATI,
SAT2. SAT3(CIEMANFN Asia 1 FICEMAEISE)T 4 H
JCAE AR g R . Kb R, AT
Vr£ g kk, BRICAH 80 ZA AL, [a)— i g %
{14 AN ] S0 780 % 3 Ak %) 7 D 8 A S T R B 1) 22 31,
I3 2 58 YRV R R B 45 AN AR TR], 3 R 25 1
922 (412 W ST 3 A AR T TR

I HEE LR 40 RNA 2 8500 M0, VA 14
TFH bR AE; A&SEH VPL, VP2, VP3. VP4 PUfpgh
M 4L, VP, VP2, VP3 i TG EEAYFK I, VP4
BLTARFENTE. B, X T FMDV & AR F
EAEPYE VPL, 2C. 3A, 3B. 3C. 3D %&EHA L,
M XF vp2 38 F A /b AH A E AN E 5T R VP2
B HA R RN, sk N g FMDV $it
TRAERS 5 VP2 B (& A e Sk

Fhh, N 4 BRSSP AE RIUY E: VP>
VP3>VP2>VP4, VP1 ZESVER K, vpd i T e K 5¢
1N, ShIHLIRAR D = A 5% VP4 2R R BTIAR, i
vp2 MXHIRST o IR, vp2 2 FIAE AT B ARSI 5 4
HLAR PN 1) B BT I A Bt e .

Ak, FREZAE T4k, Asia T AU B
PERENE, L™ H M E Il A ft B R R AN OE E 1 E

oA o PE OB EERA T — R R
FEM 1, R IE AT B A N7 T A I DL K A
DU 7 o T B o R T A LA g 3 Joi M R o B A
SEPER R, AR A S AS B T R . A
FFEHil & T Asia T 1B B 25 A 85 11 vp2 A
HUSEREPUIA, BT — R U R ok
1795 B S 5 HTIAOK DAY, IF itk — 2 a5
VP2 i F1H B RR M 24 Sl

1 HRAT

1.1 EF. 8iA. BB T AL sh4F LA Ae
KW FF i (E. coli)BL21(DE3)H 4 % {14 . SP2/0
LRI AR AN . BHK-21 40/t A SR AE . 4~6

JR Y EME Balb/e /)y BRI F A6 A8 B 5 il s o
RPMI-1640 5555 . DMEM 535 5E . HAT £5(100%)
A HT £5(100<) H Gibeol 23], 5843k KAk H 5
A5 4 gh AR [ Sigma 24w . H90H A4 1
W E BTN U E A TR AR F . Bla 5
(PEG4000) . “£HiFl IgG-HRP Fl 8-Z%%&( & 1%
Sigma A E| . H . BB R NERICEIZ)]
Taq i . dNTP . FRi¥%E A U)EF BamH I #1 Hind 111,
DL2000 DNA Marker ., DL15000 DNA Marker .
pMDI18-T #k/A, T4 DNA & W KGEEAEY T
FEA PR vl 7= i o T e 4 3591 6 0 [l fie it ) 2
¥ A A T AR

1.2 VP2 EERIIRBLELL

H4E GenBank A7ifZ% 74 FIH Primer5.0
AT T3 s vp2 REEBEIY, SIAT
BamH I #1 Hind IIEGYIf 2, w450 P1. P2,

P1: 5-AAAGGATCCATGGACAAGAAAACGG
AAG-3'

P2: 5-AAAAAGCTTTTACTCTTTCGAGGGCA
GC-3'

FaR 5 i A T A BR S R A

Py AR E A BORL KG-VP2, 84 5T
R4y WIEEAL E. coli BL21(DE3), PEBUARETE T &4
A HFHEREWEN 50 ug/mL)Ay LB BEFiHEd,
37°C ., 225 r/min $& PR 55 5% 2 %804 K1 (ODggo= 0.6~
LO)E, MMA IPTG 5531k 3.5 h, RikWEHEN
KG-VP2 [ g-200 4 i ik kE A paifl
1.3 HmEmKRH &

1.3.1  JHFZEELISA #2001y A H9 8

K FH 5 W% 2 150 2 ) 42 ELISA it FH A gl b )i
PR il TAEMEE o W 2ifk iy KG-VP2 Hilit
BALB/c /)~ L FH 1 I 37 0 BH e i 375 24 V6 A% L A R
S 57 sp2/0 ZHL$% 3% 13 Koas FIGT IR, e
ODg3o fHAE 1.0 ZE 47, P/N HU AR 55 R AT I s Rk 35
il TAEMR B
132 Y %E%

FHE AR KG-VP2 FI KGR g 4~6 JH %
HMEYE Balb/e /NS 5 H, #218 A. Sanyal %5055
Y ki T s . ERLETTRER 3 RIERRPUIATHE
JER Y Balb/e /NEUE ST EAPIR KG-VP2 4%
200~300 pg/ K AT nsR G s . HIAl4E ELISA I ifi
TR, Sk B BT BT A0
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1.3.3  ZWMgs

SR B T 01 T A i A5 1)
1.3.4  FXER M AT T 6T WK 19 75

ARG, TR 20 R AV AR K B SRR 8 FL T R
1/5 BF, FHIE#: ELISA Jr ok Hab A7k, [Rlet =S
HAREEAL 9 E. coli BL21(DE3) Y7 57 W /E ot BE
Y8 3R s UEA TR, 3k G S A B R P
X} B A B (9 2 sS J Ai . =2 0 FHA BR s A8
BH 4 I R 1 T S e, 26 22 IR e 22 2 B A K AL 100%
S BAPE N Ak o SRS I 2% 58 I8 40 R s R S AN 5
4l AR AL R Balb/c /NI A HE K . BE K R RS
mAb FH 3 BR - R #e 1k 4l k1)
1.3.5 7k mAb g95¢ 11 K \g 2RI

OIE K mAb BRI E . >Rk A4z ELISA .
@mAb Ig WA S E: HRIKE AP ELISA 1k,
mAb f—¥t, HRP Fric i Eht AR 1g 1B 40,
i ELISA %2 .
1.4 EBFRIIKAYHI & B IR 40K E B kR Ik
REHHE

FA B R R AN A i vk s i i, RS BT TR
T s BT o PR FH Oy 0, W T BR BT AR 0 LA e
FFR IR E A I B
1.5 MBEREHREIEE

VEH 4 (3 hr o B I T, 4 03 b o BH A I 7 4331
e 2. 4. 8. 16 A T BH: i v i B 2%, i
SE T LT R R o LT AR 23 (1% )=( 9 4 X B
ODeg30 {EL— 94 K ML 7% ODg3o E)/(BHEXT BE ODgso fE—FH
PEX HE ODgso 1H)*100%,
1.6 REZFKRLE

FeH MR35 4 ELISA 5256, W% OD 8, it
1111 B O el (1R OB 5 E 5@ VAL L]
1.7 [APRRZLHITRE

FH3E4 ELISA X 10 f/y FMDV FHES L35, 146
fr FMDV S5 I35 2EA A, 31550 it v 400 i 2%,
AR [T H 1 i 977 09 00 o) 2360 A7 6 7 ) B 1 s A1
1.8 MR AYIEEE

I3 0.5% BSA . 1% BSA . 5%BilEFL . 10%
/NI B PBST VR RAE A B . 4% 2 f5H
TR0 5 [F) BEL P ot 355 P 0 38, i e 53 A 3 AT R o
1.9 E&HELISARNER

¥ ZIKE 1M 0.05 mol/L . pH 9.6 (B R 5 5% nfr

Journals.im.ac.cn

W (PBS) i B¢ 2 Bl vk B, Bk An A, f94L
100 pL, BFREAEEE—HZEFLL, ZH HInAJK
P2k, FLAEE R AR, IR
P, FEHTEAESLIRISSIEITT, 37°C 1 h J5#% 4°C
o K H H PBST PE¥ 2 ¥k, K 2 min; RJ5LL 5%
JBLRE AR Wy A R bR AR, BEFLINMA 150 pL, 37°C fEH
1 h 5L PBST Weik, Jriklmlai. SR80 ek
MERC 50 pL I ABEARFLH, Bl RO A KR B 3 TAF
VB B T bR BT, TR IR ST AR PR L bR BRI i
X, 37°C FEH] 60 min, PR 3 WG, IMAJEY)
W RS 10 min, 0.25% HF 21, FEER{UN ODgso
(EFE T3 00T P %
110 $HEMEE

FHE4r ELISA 5343 s 0 1 Yl A i FEE s ¢
AT . BEERTA . RIETEMATIE . WHNH . &
J B 1T BB E B P LI R T BB P L, D
LI A 0 1 2%
111 EEHIRE

AN T F A A I AR [ & ) B 2 MR8 3 AN
[Fi) F88 AT 2 43 K 0 B 2 0 4% B 2 AL 7 R I 2 i 7 2
AR, AN R AR Z R 4 2R 25 5

2 X

2.1 VP2 EHMIRIGFL L

22BN B A FEL VKR, BB ) T K2 650 bp
1) vp2 B RS R/ INVEAST S 28 P, a2 Bk
vp2 A, 4 PCR MGV %%, & 4H Rk
PGEX-VP2 (5L A i Bt 5 U KRR 5 o

W R B Bk, KG-vp2 43 B4k E. coli
BL21(DE3)J5, £ IPTG 55 4k133 5. SDS-PAGE
BRFREARS T =R 49 kD SEE KNS .
ZERILE 1, 2,
2.2 [8#E ELISA A ERESL

KRR €, BHRRRRAiALn vp2 BUE, 9L
HERGRE MLV o BTG B £ o3 2 20, 40, 80, 160,
320, 640, f)offiE B RAEMBE 1:800(E 4
el Ky 3.2 ug/mL),
2.3 BREMIRMEKITIE

HEAT A BR A B VL s B, EE PH M OB R A
100%, FRFGE 3 WAL B sa BEHTLAR I 2F 5. 5Fs 2 A4
JfLRk o
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1 2 3 M kD
e — 116
— 66.2
- —— {
— 450
. — 35.0
“' _—— 25.0
& iy

1 KBHERIEEA KG-vp2 #J SDS-PAGE £ &
Fig. 1 SDS-PAGE analysis of E. coli expressed protein
KG-VP2
1~3: expresion of KG-vp2 in E. coli BL21; M: protein marker
116 —
66.2 —

45 _

35—

25—

18.4 —
14.4 —

2 KB EREEBD KG-vp2 B4k & Western
blotting
Fig. 2 Purified product of KG-vp2 protein and Western
blotting
1~3: purified KG-vp2 protein; M: protein marker
2.4 BRREHKREMNNE
JHIEHE ELISA %5 Bye BEHUR IR, 45K ]
PR PR IE T 1eG1, J4 S A RAT 3. 6.
9 NAEE B HEATRER RS, Fo/NRIEKRL
oA WLBH S AR . FIEFIIE K Y ELISA 20U ank 1.

Fz1 BREEHREARN
Table 1 The titers results of McAbs

mAb 2F, SFs

Titer of supernatant 27 2°

Titer of acite 2°X 100 22100

2.5 %ﬁﬁWMLi&ﬂmmmﬁ

Wk IR IRIN SFS SRR AR IE 3 R,
[ 4 ELISA Jy e HAL o, 55 3 IRIAR Sho i ke
J¥4 1:12800 I, ODg3o 4 1.054, KL 3
it b S (10 25 S, IR S i R A R R R A

1:800(FE (A M N 3.2 pg/mL), bR ST A5 B
BEH 1: 12 800,
26 MEHEHEERE

R 2 PR, #E ISR 2 58 E
TR .

T I

Fz2 NMERESHBENLE
Table 2 Determination of working dilution of serum sample

Inhition rate (1%)

Serum

2-fold 4-fold 8-fold 16-fold

sample diluted diluted diluted diluted
1(+) 97 87 75 64
2(+) 95 90 90 78
3(+) 87 79 66 57
4(+) 82 70 70 60
5(-) 23 21 17 20
6(-) 22 22 21 19
7(=) 21 20 21 20
8(-) 20 18 20 18

27 BREZHREAE
28 BRI fe 5w 4 SN TE] 2 60 miin.

2.8 [APBARIREIHAE

10 43 BHAE I3 1>50%, 146 453 BA M M3 - 103 443
M5 1<50%, 2 fr M7 40%<1<60%, e [>60% K
FHAE, 1<<40% M BT, 40%<1< 60% K 7] SE L7 o
2.9 HHIRANIEE

5% Tt i 7L 28 BH P ot 37 0 o R R K, = PRI B
4f, W R B
210 mEZFKLAE

I 8B i B e i 5 37°C VEFT 60 min Ay IfiL
T8 118 e s 1o B[]
211 HEMYETEER

M7 1.8, IR M MG L B/hT 50%,
7 Ry B a3 -
212 UM

FHZE4r ELISA K50 8 73 171 By i BHAE 1M 375, 8 17355
PRI, 8 £ 11 B FH I LT 1 25>80%, 8 55 BH
MIEFA 7 G055 1359>60%, 1 43 1ML7E 50%<1<60%.
213 EEMRAWER

3 (HRAEEXT 4 03 I ORI 45 AR — 3
TA L BA R Rt s g vl
2.14  FiRsm

FH3E 4 ELISA LR T #1019 3 AN Sk ki)
540 {3 3G o A, B W) Bk Rkl 2L T8, IR
B, AR, B, CHYEEEK 60~80 HIEM
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INKE, SRR AT B DA A -

C 1% 60~80 HIBHUIARZANAGIN 4 BAE, Z2iflin)
T VR RE Y, BRI B R A REA1% ELISA
AN E(UBL A w]), LKA 223828 w4 B LPB-
ELISA ilHI &5 5355 100%., A, B WGz 645 5
FUBL 2\ F) 1 141 B 28 4 2 300 G0 BT 5508 89.0%,
s 2= € 2\ 7)Y F B iR @4 5208 86.5%.

3 ik

1 92 AT SR S T SR 45 60 8 1 O v 1) e B 2 1) )
WL 2 — . R R 2R F R R B g 1)
D7 LRI I TRAT o AR St 8 1 VR 2 TR B
il 1B A ISR o DR I 4 T 3 S it 92 1
Bl . Horh e H TR FMDV BUik i) ik 20
B PRI ELISA Jids, X WRN 5 i 2 [ B 57
Gy 35 5 1A kO

FMDV 458 1 VP2 i T 50011 11, &
FMDV EZEWEEMEAZ —. HATC &8 £ W
FMDV iy VP2 & EAHU)EYE, Crowther Al Kitson
FAEMFR SRR T, R EHUAR(MCAb)IESS T VP2
) 70~80 Fll 131~134 2 LM IRIL AR RN, A X
F AR A % FMDVAS WA VP2 A 2
NG F AT L NPT AT o5, AHEES 72 A1 79
IR . KNI, sk FMDV e nl LS
VP2 2 [ R AR > P R B e
B89 o5 1 R g B R S R L A T BT R B AR A
AR5 $ R 2 B R AR AR SR L B AL, PR
G BEAE R RN T B, EASE T, R
REME A Lk id b aifh, R S B U BT

WG B 5E 354 ELISA J5 15 0] LIkE 36 ik
EAHP A KRR E A, 8y
W= BEAR B P, AT LIRS 2 16 T sh ke it o A
YR S0 i) £ 1 BT SFS BN R, SRR, SRk
FIEESE AT R 7 R AF a3 5 R SE B0 UF B % bk
BAGLAF A R, (B TR G s —, HoE
FUIASTR, iR 2 kbt S ntask, ATFmg
RE ST EAFRCR, A fr ik —2 .

FESE4r ELISA iR, S5 RN MK K2,
W2 Em VAR, HICREAREE R 5 s Nt 5
B, RELGHARAT S%BIEFLE B AR, B
TR AR AR o BH BE A R A 5 A A 5 AR o
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PR DG 38R A U A o B A I DR I 35, AR
I S 0001 ) 43 A PR I R v B, DAHEBR R4 S S
I o ASSZIGAE T 146 178 171 2 49 3% 7] $% ELISA
R G (UBI 2wl ARG 002 B 10375 R 4 Ry B i o
TR SE Y 1 B 12 W RIS 9% T 1 R B MAZE &
RE ., BURY HOALS . AR L 4 i e R
S XTIk BARTE S AT i L, (RASRAEAE 12
W AR SR 2 Ak o Ak, Ay B4R
Jrikia T RS, AR 5, A R Y
WAF]FHZ2HES . ELISA J5 ik T 11 B il 4G
Fi 55 CFT(RMASS & 52 30 ) AH [F], {5 32 52 PR 4 1 bRkt |
REPE R, BTN Rz s A
WS4 T Asia T 81 B8 350K 10 2R 58 B BUAA K
Kol 7 vk, I Hoag s R Sk, TR F B R b ik
TR, Sk 1B B R A A B T SR
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