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Development and Preliminary Application of a Blocking ELISA for
Detection of Japanese Encephalitis Virus Antibody
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Abstract: Japanese encephalitis is a mosquito transmitted zoonosis caused by Japanese encephalitis
virus (JEV) that seriously harms the health of human and animals, such as pigs and horses. In
order to establish a specific method for detection the JEV antibody in various animal serum, a
blocking ELISA method was established using recombinant ED][[ protein and horseradish peroxi-
dase (HRP) conjugated JEV specific Monoclonal antibody 1B10. Results were as follows: The
percentage of interruption rate (PI) of 100 JEV antibody negative serum samples were statistical-
ly analyzed, the cut-off of blocking ELISA was determined as the sample presenting a calculated
PI>=34% were considered positive; while samples with a calculated PI<(25% were rated nega-
tive; and those presenting PI between 25% and 34% were considered inconclusive. No cross-re-
action with antibody positive serum against PCV2, PRV, CSFV, FMDV and PRRSV was ob-
served in the test. And the intra- and inter-assay variation were less than 5%. Compared with the
commercialization JEV antibody detection ELISA kit, the agreement rates of the new established
blocking ELISA was 97.2%. The specificity and sensitivity of the blocking ELISA were 98. 5%
and 94. 3%, respectively. The blocking ELISA was used to test against 515 serum samples col-
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lected from swine, cattle and sheep, among which 74. 5%, 13. 3% and 9. 2% of samples were

JEV specific antibody-positive. The detection results of randomly selected swine, cattle and sheep

by the serum neutralization test were agree with blocking ELISA. As a result, a blocking ELISA

was successfully established for detecting JEV antibody of swine, cattle and sheep in the present study.
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Fig. 1 SDS-PAGE of the recombinant JEV ED [ protein (A)
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(A1) %
1B10 1C4 6F10
1B10 — — —
1C4 83.0 - -
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BILL 3 ¥kEAR JEV BBt AE ki ik x) JEV Hi ik
BA L B A 54 a3 2E 47 B W ELISA G, 25 5% i e 2
Fr7n » HRP-1B10 gy 57 /) BH Wr ELISA X} 15 4y
FHPE iy 3 0 A 0 dR O SR HRP-1C4 Bfip ik 2
HRP-6F10 H 4t A % #5225 #H L & HRP-1B10
BABUAE SR A DU A i A ST A BEL BT ELTSA U8k A
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Fig. 2 Selection of HRP conjugated JEV MAb
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Table 2 Determination of optimal concentration of antigen and dilution of HRP-MAb

BrIF A e B/ (pg » mL™ "

i A5 S PT F BV B Dilution of HRP-MAD

Coating concentration of antigen 1:1 000 1: 2000 1:4 000 1: 8000
0.2 P/N 0.722/1.928 0.557/1.711 0.490/1. 391 0.376/1.042
PI/% 62.6 67.4 64.8 64.0
0.1 P/N 0.604/1.678 0.436/1.476 0.385/1. 204 0.291/0. 898
PI/% 64.0 70.5 68. 1 67.6
0.05 P/N 0.429/1.416 0.278/1.098 0.231/0. 842 0.171/0.570
PI/% 69.7 74.6 72.5 70. 1
0.025 P/N 0.359/0. 953 0.204/0. 748 0.164/0. 536 0.115/0. 343
PI/% 62.3 72.7 69.5 66.5
2.4 [HET ELISA Iln SR {EH#HE 100-
FIFHBHW ELISA %t 100 £ JTEV $i 44 B 44 5% ifn 201
RO KR 88 T 45 LT P S 48 & o 9. 36, B 0. -
W2 s B8 10, MIFEANX x+2s=25%, x+3s= = 40
SV ATV A AR P12 34 %00 B = 0l et
PI<25 %6 i 4 4 B 7k 5 25 %6 << PT<< 34 %6 B 31 Jy 7 of =T - -
BE T FRUCE R — U A PI<C34 000 B4 = —

2.5 [FEETF ELISA B3 X & &7 it 16

PLJEV 04K B BH Ml 3 o xF B8 R BEL I8
ELISA X5 L% 95 75 995 H0 0 BH M i 38 2647 A0, 45
RN 3 PR, By JEV HUAK BV i 3% A BE 4 5 b;
A o oAt TP 5 25905 FH - 1L 75 359 Ry B s B i B
Z AW ELISA J7 36 vl R Sk /el JEV ok, 531
b JUT 5 95 25 5 B 28 L ¥ 6 28 SR o
2.6 PEMT ELISA &S it

BEHL 6 45 AN [] BH W 22 (%) % 1 3 #F b 2F 47 BE
ELISA, MR 1056045 5] 1 (36 3D, 6 40334 1M 35 AE 3L Y
FAE MR A R RN 0. 70% ~2.51% AR
PER ISR 52 BBl 2. 48% ~4. 92% /N TF 5%,
UEWTZ B W ELISA #0077 vk BA R EE M,
2.7 PFEEF ELISA 5% &4 ELISA i 5 & i34 bk

FHT A ELTISA 20500 & 5 A 0 53 2 57 119 BH 18
ELISA [R] i X5 285 £ i R A 10115 A df 247 K00 L 45
RAg it oy Hral (R 4), FHBH W ELISA kil A
197 o3 13 A% & g FEAE bR i A6 ELISA 5050 &
Kl A JEV FUiR LR A 194 4y = WA J7 2 10 4
XU 98. 5% s FIBH W ELISA K Il 47 88 73 IfiL

0 T T T T T T T

QC < CC"’ Q&h QQS" \.\46%6
&

LIRS Serum samples

E 3 PHET ELISA B3 X & &%t 36
Fig. 3 The results of the cross-reactivity test by blocking
ELISA

THRE S A B P L H o R A fe ELISA 3550 & 46 i 4
JEV HiiRBI T 0 A 83 4y, 32 W A J7 2 (4 A1 X 4 5=
MRy 94. 306 BELWT ELISA 5 R it £k 32 7] £ 46 I 45
REFEEN7.2%.,
2.8 I bR ML i A fA B 4G

K A FE 27 (BT ELISA XF 275 3 Ife R %
L35 AT 240 Byl R A 3 i 1 R AT TEV B i 4
SEIRANGE 5 PR . 275 034 LT . 81 A 7 4 I T
JEV Hii HPERS 1 3 55. 6%, 194 4y Fha i s JEV
U PRS2y 82. 5%, Mk ik 74.5% ., 120
O3 20 M RS R TEV PR BHPE RS 1%k 13,320,120
Oy M FE S R TEV ST PSR 9. 206, K B
I R A 2= RS U3 o B AR [RKOF G JEV 444,
Horp R L3S R G JEV BT BRI R a5 .
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Table 3 The results of intra- and inter- repeatability test by blocking ELISA %
M EE (PIY) e8] & &2 (P1Y%)
AR Bl Vi =
1ML G 2 Repeat in the same batch tatdl Repeat in the different batch i
Serum No. HE 1 HE 2 HE 3 A CINCA =l i FHBIME
cv cv
Repeat 1 Repeat 2 Repeat 3 Mean value Repeat 1 2 Repeat 2 3 Repeat 3 Mean value
1 11.32 11.08 11. 40 11. 26 0.70 11. 34 11. 26 12.46 11.69 2.70
2 36.59 35.47 39. 30 37.12 2.51 34.27 37.12 37.92 36.43 2.48
3 41.94 39.70 39.94 40.53 1.43 41.78 40.53 47.03 43.12 3.77
4 54.98 53. 38 59. 06 55. 80 2.47 48. 26 55. 80 59. 40 54.49 4.92
5 56. 26 57.38 61.62 58.42 2.28 56. 26 58.42 62.39 59.02 2.48
6 64,41 64. 89 60.02 63.11 2.01 57.38 63.11 63.16 61.22 2.56
F 4 [HET ELISA 5@ R XA EZRNEROLEER
Table 4 Comparison of the results of JEV antibody detection by blocking-ELISA and commercialization Kit
AR 77 & Commercialization ELISA A
N Wyl 2 — RN i/ ’ 0
Ji i BOAE F BV 1 7 A i 1. 7 o
o OB Coincidence
Method and determination index Positive serum  Negative serum
Total rate
numbers numbers
BH.Wr ELISA BH 4 1L 3% %t Positive serum numbers 194 3 197 98.5
Blocking ELISA BF 4 1fil 7% % Negative serum numbers 5 83 88 94.3
BB Total 199 86 285 97.2
F5 B HFMER JEV HLAEK ELISA i 45 £
Table 5 Results of JEV antibodies detection of swine,cattle and sheep serum by blocking ELISA
YY) S IoF 4 1 v 4 BH 1 2%/ %%
Animal species Total Positive serum numbers Positive rate
% 7 5 3% Commercial swine 81 45 55.6
Swine Fh % Breeding swine 194 160 82.5
4= Cattle — 120 16 13.3
2. Sheep — 120 11 9.2
2.9 PBAMT ELISA 5 1 & & 0k 36 B9 bk &

i PRNT &5 50 0, A 41 09 1F 40 i % REfL ¥y
oA BEIE B JEV HUAAR BH M 1 1 241 0 v A0 B 44 25 i
1+ 320, B A AL T FBTAR RN N F 1 s 10,
A5 9 03 i 3 A BELWT =6 K R BT AR SO IE B An 2 6 T
7~ ZBH T ELISA R 52 i JEV B 44 BH 4 (14 1 7 %)
JEV 7742 50 % fdt 5490 1 ik sk 182 79w 0 470 4K 58ty 7
1+ 80~1 ¢ 320 Z[]; A & K JEV HUAK B2 1 1 7
XF JEV JC i 25 00 ik B30 0 VR o b R ARS8 24/
F 1 s 10, 55 R, 9 03 I IR (i FF 5 04 BE B
ELISA 5 I 45 5 0 M8 Hb A 46 46 00 25 2R — 2,

3 #

ABEIELL 3 bk JEV BB A 77 T LG
ELISA KWL . A ELISA 15045 507
F1.3 B JEV 5505 R B9 TEV EDIIE 11 E 69 5
B GLRR IR, JHT 3 BN bR JEV 4505 51 £
S Ko 4 G 2 57 9 RLIGE ELLSA 028 5 0 2 1
XF 30 4y TEV 5 U 3 1 o 4 4 5 1 7
e 2 5 U LIRS TEV B4 B B 194 BT
S 5L T R A LTS B o B XY 3 b
B UM B SR R A L R,



9 VLSRR T 2 Y i e 5 R BT VR BELIST ELISA i g 57 2% H 25 1 T 1967

Fo6 IEEYNLEHERMN IEV AKX ER
Table 6 Results of JEV neutralization test of clinical animal

serum samples

BH Wr ELISA 1ML 3 v A
LR e o
REL W7/ % BURS A
Serum
Blocking ~ Serum neutralization
samples & No.
ELISA PI antibody titer
¥ Pig 1 76.7 1:160
2 63.5 1:160
3 —2.3 <1:10
4= Cattle 4 45.0 1:80
5 60. 8 1:160
6 19.6 <1:10
2£ Sheep 7 60. 4 1:320
8 56. 4 1:80
9 0.4 <1:10
BH M4 1L 75 Positive serum 70. 8 1:320
BA 1 1L 37 Negative serum 0.9 <1:10

SRR TR R ML I — 7 i th TR & M b
TEAEARZ F 00 - PR AR 4 4% 5 67 1) 0 JEUPE O () T A
P T A5r TR 3 R AL 2 43 o MUK 25 08 56 7= A X
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