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for detecting antibodies against foot-and-mouth disease virus
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Abstract: Recombinant structural protein VP1 of foot-and-mouth disease virus serotype O was expressed in Escherichia coli
and then purified using Nickel affinity chromatography. A chemiluminescent enzyme immunoassay (CLEIA) method was
established using the purified recombinant protein as coating antigen to detect antibody of foot-and-mouth disease virus serotype
O in swine. The specificity of VP1-CLEIA method is 100%. The coefficients of variation in the plate and between plates are
1.10%-6.70% and 0.66%—4.80%, respectively. Comparing with the commercial indirect ELISA kit or liquid phase block ELISA
kit, the calculated coincidence rate is 93.50% or 94.00%. The high specificity and stability suggested this detection method can be
used to monitor the antibody level of foot-and-mouth disease virus serotype O in swine.

Keywords: foot-and-mouth disease virus serotype O, VP1 protein, chemiluminescent enzyme immunoassay
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Table 1 Determination of coating concentration for VP1-CLEIA

Coating concentration of antigen 1:10 1:20 1:40 1:80 1:160
P 1 986 836 1702 389 1395793 1016 896 897 651
N 52 557 35 681 21266 21 789 21 832
P/N 37.80 47.71 65.63 46.67 41.11
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37°C 60 90 25 FIERERHE
120 min P/N 3% Casein+1% 10 O FMDV
-PBST 37 C VP1-CLEIA ELISA
60 min 90 120 min ( ) 10
3% 1% - (x1) (s1)
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Table 2 Determination of blocking condition for VP1-CLEIA
Blocking time (min)
Blocking solutions Chemiluminescent values
60 90 120
P 1425139 1395 690 1 396 890
3% BSA-PBST N 42 103 33 876 35982
P/N 33.85 41.20 38.82
P 1721 679 1 658 843 1663 312
1% Gelatin-PBST N 54 671 49 672 49 711
P/N 31.49 33.40 33.46
P 1359 876 1363 474 1362 199
10% FBS-PBST N 38971 35512 35 347
P/N 34.89 38.39 38.54
P 1401 578 1387 253 1384 231
3% Caseint+1% Sucrose-PBST N 26 914 21 190 21249
P/N 52.08 65.47 65.14
% 3 VPI-CLEIAHRP-FE#H% 19G Bir — MR ERBE BT
Table 3 Determination of HRP conjugated IgG dilution for VP1-CLEIA
S Goat-anti-swine-HRP dilution
1:5 000 1:10 000 1:20 000 1:40 000
P 1 974 887 1 844 934 1696 176 1 432 740
94 766 53 709 39 527 25434
P/N 20.84 34.35 42.91 56.33
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Table 4 Specificity of VP1-CLEIA
FMDV FMDV
Serum PRV CSFV PPV PVC ol (SeomeAds 1) FMDV (+) FMDV (-)
Chemiluminescent values 31 120 27623 19981 23809 30950 29 887 1345189 22908
Results — — - — - - + —
%5 VPL-CLEIA IR &E
Table 5 Sensitivity of VP1-CLEIA and ELISA
Serum dilutions 1:32 1:64 1:128 1:256 1:512 1:1 024 1:2 048 1:4 096
VPI-CLEIA 1315012 1078269 729071 396782 308 799 129 860 53076 27 022
ELISA Kit 1.96 1.58 0.87 0.67 0.46 0.29 0.17 0.15
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%6 VPL-CLEIAMIRAES
Table 6 Intro-batch reproducibility for VP1-CLEIA

Chemiluminescent values

Serum No. . 2 5 ; Average value  Standard deviation CV (%)
1 1162723 1168361 1 156 598 1 140 187 1 156 967 12 175 1.10
2 259 517 246 727 249 185 256 013 252 861 5927 2.30
3 102 764 99 088 99 717 99 102 100 168 1756 1.80
4 28 887 25 539 29 199 26 325 27 488 1 829 6.70

%7 VPI-CLEIAMREES®
Table 7 Inter-batch reproducibility for VP1-CLEIA

Chemiluminescent values

Serum No. ] 5 5 ; Average value  Standard deviation CV (%)
1 1163 001 1149959 1167 382 1156 103 1159 111 7 667 0.66
2 250 244 249 266 255715 258 279 253 376 4329 1.70
3 123 271 116 801 116 326 109 513 116 478 5621 4.80
4 28 996 26 825 28 836 29 659 28 579 1222 4.30

%8 VPL-CLEIA 5ia# ELISA LI K &R ET ELISA AR
Table 8 Agreement between VP1-CLEIA and indirect ELISA or liquid phase block ELISA
VP1-CLEIA

Detecting methods

Positive sample counts Negative sample counts Coincidence rates (%)

Positive sample counts 162 2
Indirect ELISA kit 93.50
Negative sample counts 11 25
Liquid phase block Positive sample counts 42 0 o
ELISA kit Negative sample counts 3 5 '
3 —‘Iﬂ' i’& FMDV
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