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Abstract: [Objective] This study established an indirect ELISA method based on VP3 protein for de-
tection of antibody to senecavirus A (SVA) in serum to provide an effective method for SVA infection in

clinical pig population and evaluation of future vaccine immune. [ Method] The VP3 gene of SVA was
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cloned into pQE-30 vector for prokaryotic expression, and the expressed protein was purified and identi-
fied. The purified recombinant VP3 protein (rVP3) was used as coating antigen to establish the indirect
ELISA method for detection of SVA antibody with optimal reaction conditions obtained by matrix method.
The critical value was determined by testing 200 serum samples with known background. The specificity,
sensitivity,repeatability and stability of this method were tested. A total of 160 serum samples collected
from pigs that were immunized with SV A inactivated vaccine at different stages were tested and compared
by the established method in this study and the VP1 protein based indirect ELISA method. [Result] The
VP 3 gene of 717 bp was cloned successfully,the recombinant VP3 protein (rVP3) of 32 ku was expressed,
and Western Blot results showed that the purified rVP3 protein had good reactivity. The SVA indirect
ELISA method based on VP3 protein was established. When the ratio of OD,;, of sample (S) to the ODy;,
of positive control (P) was more than 0. 138, the sample of SVA antibody was determined to be positive.
This method had strong specificity,and showed no cross reactions with the positive sera of FMDV (O/A
type) ,PRV,PRRSV and CSFV. This method had good sensitivity and the highest dilution ratio of positive
serum was basically consistent with neutralization test. This method had good repeatability and stability
with intra-batch variation coefficient of less than 4% and inter-batch variation coefficient of less than 9%.
The results of 160 serum samples tests showed that the positive detection rates of antibody in different sta-

ges were slightly different between methods. [Conclusion) The established indirect ELISA method based

on VP3 protein had good specificity, sensitivity,repeatability and stability.
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W 0.3 mmol/L,i%ES 6 h, HU1 mL & 4 C
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S O 2 i i i U SR (D)3 320 WL, TAE 3 s
[EEK 7 s, G WK TE 28 4 CF8 000 r/min
B0 30 min, Y 4 b MU BE #F 17 SDS-PAGE HL
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F37 CHEH 1 h,PBST ¥R 3 . &K 5 min; il
AZEHE HRP-1gG(H+L) (1 = 5 000 # Ff) 37
CH#HE 1 h.PBST M 3 . &K 5 min; H ECL Ji
P R G
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SVAVP3 EEMY &R rpQE30-VP3 M &
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bp b 3% — 245 Sk A BE (B 1A i vk B4 PR
FA TR rT-VP3 22 PCR ¥4, 4k 5 — 45 717 bp )
Rt 2 (B 1-B) 5 5 25 S AE 52, r T-VP3 ) g
AT A ) E 4 %98 R rpQE30-VP3 & PCR
YerE T AR A — 2% T17 bp 4 5 M PCR ¥ 3 4
(Bl 1-C), BamH 1 1 Sac 1 AHGY) % & K15 T
3 A61F1 717 bp [ 44 . 5 WU 45 RARSF (B 1-D),
25 P X A BT L 25 R R B T 5 TR A A LR
Al Bk, 2 W AL TR rpQE30-VP3 M d a1 .
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2.1

S 6

M 7 8

1000 bp %g%gg 3461 bp
750 bp et 717 bp
500 bp 1000 bp
250 bp 750 bp 717bp
100 bp 500 bp
250 bp

100 bp

A.VP3 3 PCR ¥ #4245 5% ;B. rT-VP3 ik PCR #7145 5 ; C. rpQE30-VP3 ik PCR 471 45 54 : D. rpQE30-VP3 Jfi b XL 1]
YeE g . M. DNA Marker; 1,3, BPEXF R ;2. VP3 B IH PCR §7 4 724 ;4. v T-VP3 ik PCR § 1 7= 4 5
5~6. rpQE30-VP3 ffi ki PCR ¥ 14 )= #) ; 7~ 8. rpQE30-VP3 Jfi ki AL V) 7= 4
A. PCR amplification results of VP 3;B. PCR amplification results of rT-VP3;C. PCR amplification results of rpQE30-VP3;
D. Identification of rpQE30-VP3 plasmid digested. M. DNA Marker;1,3. Negative control; 2. PCR amplification products of VP 3;
4. PCR amplification products of rT-VP3;5—6. PCR amplification products of rpQE30-VP3;7—8. Enzyme-digested product of rpQE30-VP3

’ 1
Fig. 1

SVA VP3 3 & rT-VP3 Bkl rpQE30-VP3 5k i1 % 2 45 5
Identification of SVA VP3 gene,rT-VP3 plasmid and rpQE30-VP3 plasmid
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2.2 rVP3EHMERE GUBRREHEE
rpQE30-VP3 & IPTG % %, £k H 32 ku 1)
rVP3 A (K 2-A) . iSRRI Y S S BEESE
B BUILTE A B3 #E 1T SDS-PAGE %58, 45 1
AHMWEA EEAEAETUE D, RY] rVP3 LI

M 1 2

180 ku
140 ku

100 ku
75 ku

60 ku
45 ku

35ku 32 ku

25ku

15 ku
10 ku

Wik, aifb i) rVP3 4 F i 2 32
ku(® 2-B). % Western Blot 25 #%) 32 ku i HHH
P&y (18 2-C) . W1 rVP3 R [ BES SVA FHE 7
KRR SR RO B B i O IRt . 22 BCA it
F G 2 B B W E O 1. 54 mg/mL,

6 7

32ku

A. rVP3 # [1 SDS-PAGE;B. rVP3 # (1 4li{kJ§ SDS-PAGE;C. rVP3 % [1 Western Blot, M. % [1 Fids 4> T &
1,6. pQE-30 =3 #R AR5 RN M 2. R E T rVPS & 1153, IPTG 510 rVP3 8 11:4.5,7. 4ifb/5 1 rVP3 &1
A. The SDS-PAGE results of rVP3;B. The SDS-PAGE results of purified rVP3;C. The Western Blot of purified rVP3.
M. Protein Marker;1,6. Induction of pQE-30 empty vector;2. Uninduction of rpQE-30-VP3;3. Induction of rpQE-30-VP3;
4,5,7. Purification of rpQE-30-VP3

K2 rVP3 8 HKRIE Al KO E

Fig. 2 Expression, purification and antigenicity analysis of rVP3 protein

2.3 @ ELISA FiEREITELGNREL

R R0 25 R R L [ H2 ELISA 1 e fE T4
MR PR 2 pg/mL BRFERERZE h R (pH 9. 6)7F 4
CTHa#t 14~16 h,5 g/L Casein 7 4 C T M
14~16 h,1 & 100 F§ Be#E S € 37 C R R 1 h,
1:5 000F Bl 2E 40 HRP-IgG(H+1L) 78 37 CF
S 30 min, TMB 7¢ % il 6 4548 7 S 10 min,
2.4 83 ELISA Hix M E iR

FIF SPSS 16. 0 4 X5 200 {7 IfiL ¥ A &b 1Y
OD 5 K0 85 S #4743 1 . 22 Tl i ROC i 28 WL 3.,
45 W, SPSS 16. 0 HAFE 45 73 H1 Youden 45 8k
KIS TR L ) OD,s0 f B 52 ODys, Ry 0. 2763 I
A I E FHAE X B ODuso 2 2.0 I 52 ODyso / B
PEXTHR ODyso = 0. 138, PR, A J7 36 189 4 5 s o o2
i REAR ODyso (S)/BHAE X B ODys, (P) >>0. 138 K
SVA U FHE 522 W)k B 4
2.5 [E¥ ELISA FiEM4SRE HEE. S84
2.5.1 #HFn FERERNEEEGE DR, rVP3
FEH5 FMDV(O/A #) PRV, PRRSV,CSFV ¥
Ji B 1t 3 359 R B M (S/P<C0. 138) . {LfE 5 SVA
FF A 10078 A S o 3 WY A ARG 5 vk R S PR A

102
100L~—0—0—%

98
2,1
#H3
B2 .1
&35 %
92
90%
85O 5 10 15 20 25 30
145 57 1/ %
1-specificity

K3 KT VP3EH MM SVA |4 ELISA £l
Jr ik ROC i 25
Fig. 3 ROC curve of SVA indirect ELISA method
based on VP3 protein

2.5.2 #Hpk BURPERINZR (R 2 BIR.A 6
fy LT B Al 9 25 5 A0 — B 4 O e Al e
Mo T 2 AT R L AR AU L MR REBE . i 7 v A
U6 RE A8 S I ) ) - 24 e e A B EE O 1+ 150, 4T
ART7IE BRSSP S e i R R O 1 ¢ 113, 6,
SERRW AR T S A 1) $ ELISA R 07 % B2 1
Hh R 6 45 SR AR S (R TH AT B0 R B
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Table 1  Specificity of SVA indirect ELISA method based on VP3 protein

T T
SVA PEILTE  SVA BIEILTE  Opng WDV A EMDVE ppv e s CSEV mtEmi LY
5H SVA positive  SVA negative P 1. 75 2 1. 175 PRV positive  CSFV positive 1. 75
Ttem FMDV(O) FMDV(A) PRRSV
serum serum .. . serum srum .
positive serum positive serum positive serum
S 1. 669 0. 146 0.134 0. 107 0.042 0.136 0.084
S/P value 0. 835 0.073 0.067 0. 054 0.021 0.068 0.042
ZE ] Results + — — — — — —

TS FRMAEA ODuso {5 P A FHAAEXT B ODuso i, P=2. 0,
Note:S is ODys50 of the test sample and P is ODys50 of positive control,P=2. 0.
®2 ETF VP3EBRK SVA [@# ELISA U 77 A SR
Table 2 Sensitivity of SVA indirect ELISA method based on VP3 protein

cep P ELISAERGR FERE 1 RIS i e I ELISA ER B TR 1A L0 I B 30
LR The highest dilution i B A5 i The highest dilution The highest dilution

Sample . L . o . Sample . . . L

ber ratio of indirect The highest dilution ratio number ratio of indirect ratio of neutralization
fum ELISA method of neutralization test ELISA method test

1 1:32 1:64 6 1:64 1:128

2 1:128 1:128 7 1:64 1:64

3 1: 256 1: 256 8 1:128 1:128

4 1: 256 1:512 9 1:64 1:64

5 1:128 1:128 10 1:16 1:32

2.5.3 EEMARLM KRR 10 MEMES AV HRUNT 906 (R 3D RIIZAT I 7 v 5 5 1L

B EATHE AN ) E A AR L AR R R E(CV) 4y RREPERUE .
BIH 1. 0% ~3. 8% Fl 3. 0% ~8. 0%, HE /N T
%3 HTF VP3EAKSVAEE ELISARAUAENES
Table 3 Repeatability of SVA indirect ELISA method based on VP3 protein

FE o A 45 R The result of intra A 45 5 The result of inter
SE RS
- AR/ % AR5 RE Y
Sample number ODyso v ODyso o
1 1.1410. 024 2.1 1.2080. 079 6.5
2 1.077+0. 026 2.5 1.114+0. 058 5.2
3 1.025-£0. 037 3.6 1.0590.076 7.2
4 0.86540.033 3.8 0.898740. 027 3.0
5 0.74740.020 2.7 0.74040. 031 4.2
6 0.5620.014 2.5 0.555+0. 044 8.0
7 0.43640.006 1.3 0.45340.021 1.6
8 0.278240. 004 1.6 0.298240. 022 7.4
9 0.18540.002 1.0 0.19140.012 6.4
10 0.12140.002 1.8 0.12840.007 5.3
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Fig. 4 Comparison of detection effects of indirect

ELISA based on VP3 and VP1 protein
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