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VP1 ELISA
Establishment of Indirect ELISA Diagnose Based on the

VP1 Structural Protein of Foot-and-mouth Disease Virus
FMDYV in Pigs
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Abstract The complete gene encoding the structural protein of FMDV VP1  was subcloned into expression vector pPROex-HT
resulting in the fusion expression plasmid pPROexHT-VP1. After transformed into E . coli BI21 DE3 and induced by IPTG the
fusion protein was expressed in high level. Western blot was performed to confirm that the expressed fusion protein could
specifically react with antiserum against FMDV. Based on the fusion protein further purified a novel indirect ELISA VPI1-
ELISA  was developed to detect FMDV antibody in pigs. Comparison between VP1-ELISA and the government standard kit

liquid phase block ELISA  showed the two methods had 96.25 percent agreement by detecting 80 serum samples indicating
that the indirect VP1-ELISA was specific and sensitive.
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4 VP1 VP2 VP3 VP4
VP1 141-
160 200-213 ' FMDV
7
AOC
Asial 4
BHK
ELISA
ELISA
VP1
ELISA

1
1.1
pProexHT-VP1
BL21 DE3
Novagen
IeG TMB Sigma
96 Costar Bio-
Rad680
ELISA
FMDV
80 -20C
1.2
1.2.1 VP1
pPROexHT-VP1 BI21 DE3
VP1
Westernblot ’
1.2.2
1:10
100pL/
1 37C 1h 4°C
3 3min
8

> 100pl/ 1 37C
45min 3 1:40 000 IgG-
HRP 100pL/ 37°C 30min
TMB 100pL/ 37°C 15min
100p:L 2 mol/LL OD 450,
1.2.3 1 37°C 3h
4°C 2 37°C 2h 4°C 3 37C 1h
4 4 4% 4
ELISA
1.2.4
1:10
IgG-HRP  1:20 000 2
1.2.5 ELISA 1.2.2
100p:1./ 37°C
1h 4°C 3
3min 100 37°C
1h
100pl/  37C 45min
1:40 000 IgG-HRP 100p1/
37C 30min TMB
100pI/  37°C 15min 100pI. 2 mol/LL
OD 45001,
1.2.6 ELISA
FMDV 20
ELISA
OD . X SD
0D 45, >
OD 459, X +2SD 99.9%
3
1.2.7 VP1-ELISA
PPV PCV
HCV
SVDV FMDV VP1-
ELISA
1.2.8 1:10 1:20 1:
40 1:80 1:160 1:320 1:640 1:1280 8
ELISA
1.2.9 30
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1.2.10 VPI-ELISA 0D 450, 1:20
1.2.2 1:
1.2.4 80 40
liquid
phase block LPB ELISA
2
2.1 VP1
SDS-PAGE Western-
blot 1
2.2
1 .
1:20 1:40 OD 450 1 VP1 Western-blot
0D 02 T Pyl of P i ] et s
product of r'VP1 3 Western blot test of rVP1 protein.
1 OD 450,
Table 1 The OD,,, of checkerboard titration
OD 45pun of antigen dilution differently
Group Serum dilution
1:10 1:20 1:40 1:80 1:160 1:320
1:10 1.671 1.538 1.415 1.230 0.940 0.794
Positive 1:20 1.506 1.407 1.328 0.926 0.843 0.742
Serum 1:40 1.367 1.319 1.034 0.865 0.751 0.547
1:80 1.096 0.980 0.752 0.632 0.520 0.420
1:10 0.276 0.210 0.160 0.134 0.112 0.084
negative 1:20 0.213 0.176 0.131 0.113 0.087 0.062
serum 1:40 0.192 0.134 0.117 0.096 0.079 0.057
1:80 0.128 0.120 0.089 0.068 0.054 0.041
2.3 2.4
2 VP1 37°C 1h
4°C OD 450, 1.0
OD 450,
1:40 1:40
2 000 3
Table 2 Result of the condition for 2.5 VPI-ELISA
coating of recombinant protein 20 FMD 4
Reaction time 1 2 3 4 X 0.28 sD 0.054
Positive OD 50, 1.102 1.213 1.233 1.082 X+2SD=0.28+2x%x0.054=0.39
Negative OD 450, 0.161 0.152 0.158 0.144 oD 0.39
0.39
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3
Table 3 The best working titer of anti-pig IgG-HRP
ti-pig IgG 1:20 000 1:40 000 1:80 000
Auti Positive serum Negative serum Positive serum Negative serum Positive serum Negative serum
tigen
1: 10 3.249 3.234 0.510 0.503 2.026 2.115 0.279 0.260 1.013 0.989 0.102 0.095
1: 20 3.130 3.172 0.484 0.461 1.823 1.782 0.210 0.204 0.875 0.860 0.089 0.094
1: 40 2.511 2.437 0.273 0.251 1.471 1.493 0.131 0.128 0.774  0.706 0.074 0.081
1: 80 1.995 1.960 0.189 0.193 1.138 1.124 0.102 0.112 0.521 0.543 0.063 0.070
1:160 1.346 1.375 0.132 0.127 0.856 0.796 0.090 0.085 0.442 0.392 0.059 0.061
4 20 FMDV VP1-ELISA 6
Table 4 The detection results of 20 negative Table 6 The results of sensitivity test
serum using VP1-ELISA The dilution of positive serum
No. OD 450, No. OD 450mm Ttem
110 120 140 180 1160 1 320 1 640
1 0.265 11 0.236 Positive
) 0.344 12 0.201 ODisor 1.664 1.220 0.898 0.628 0.397 0.282 0.154
3 0.315 13 0.286 Neeati
egative
4 0.245 14 0.234 0.190 0.153 0.111 0.080 0.070 0.054 0.047
OD 500
5 0.340 15 0.264
6 0.370 16 0.265
7 0.289 17 0.201 2.8
8 0.274 18 0.209
9 0.354 19 0.358 30
10 0.241 20 0.298 3
7.82% 1.49% 30
2.6
ELISA 2.9
ELISA FMDV ELISA
ELISA FMD 7 VPI-ELISA
27.5% 72.5% LPB-ELISA
VP1 FMDV VPI-ELISA
ELISA 5
5
Table 5 The results of intercross test VP1-ELISA ELISA
I Positive serum Positive serum Positive serum  Positive serum 96.25%
em
of PPV of PCV of HCV of SVDV ELISA
OD 4500 0.193 0.169 0.164 0.216
2.7
7
VPl Table 7 The results of cotrast test
1:10 1:20 1:40 1:80 1:160 1: Detection . Detection . Detection
Positive Negative
320 1:640 1:1 280 8 method rate/ % rate/ %
LPB-ELISA 20 25.0 60 75.0
ELISA 1
VP1-ELISA 23 28.75 57 71.25
1160 ELISA
1:
320 3
6 pPROexHT-VPI
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