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Establishment of Recombinant dNcSRS2 Protein Based Indirect ELISA

for Detection of Antibody against Neospora caninum and Its Application

LIU Jing, YU Jin-shu, LIU Qun", WANG Ming
(College of Veterinary Medicine, China Agricultural University, Beijing 100094, China)

Abstract: The purified recombinant dNcSRS2 protein was used as coating antigen to establish an
indirect ELISA for detecting antibody against Neospora caninum. Commercially available diag-
nostic kits (IFAT and two commercial ELISA kits) for N. caninum were chosed as the reference
standard methods. The results showed that the ELISA method was highly sensitive, specific and
reproducible. The agreements between the methods were above 92%. Dairy cattle sera (n=236)
were tested for antibodies to N. caninum; out of which 22% reacted positively. This is the first
use of recombinant protein establishing diagnostic method in China. The new ELISA using dNc-

SRS2 could be used for mass screening of the prevalence of N. caninum infection in diary cattle.
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HRP-£4i4 1gG FITC-F4i 4 1gG A South-
ern Biotechnology Associates, Inc. (FE) =,

BT R IFAT U5 &8 VMRDEED 7= i
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1. Purified dNc¢SRS2 protein; 2. Protein molecular

weight markers; 3. E. coli BL.21 bacteria transformed

with the tNcSRS2 plasmid not induced with IPTG; 4.

E. coli BL21 bacteria transformed with the tNcSRS2

plasmid and cultured in the presence of IPTG

B 1 dNcSRS2 4i{L | B # SDS-PAGE 43 #ff

Fig. 1 Analysis of purified dNcSRS2 proteins by SDS-

PAGE
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L3 FH 7 10 pg/mL GST 2 I FE B 1+ 50
fEf R, 4 CIE WM, W H M PBST (% 0.05%
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Table 1 Determination of the cut off for ELISA
S ODHME| F% ODHE| K%  OD#H
No. OD Value|| No. OD Value| No. OD Value
1 —0.015 11 —0.098 21 —0.137
2 —0.023 12 —0. 188 22 0. 000
3 —0.163 13 0. 089 23 —0.092
4 —0. 081 14 0. 086 24 0. 047
5 —0. 040 15 —0.019 25 —0. 145
6 —0. 206 16 —0.052 26 —0.051
7 0. 049 17 0. 050 27 0. 065
8 —0.099 18 —0. 047 28 —0. 054
9 0. 007 19 —0.034 29 —0. 046
10 0. 069 20 —0.114 30 —0. 040

30 3 MiE 2 OD F#41{l =+ SD=—0. 040+0. 080

2.4 EEMHRAE
R AT BH A A BH P I 2 — I A 2k 4 d BAE

x®2

M A A2 PR AR R) 32 2 MR (3R 2) . Gt
ST R IME MR EE AR ER AR E (P>
0.05), WEWA [ H=E M ELISA J5 i HoA R AFry ]
HEM,
2.5 5datiiFEnttsitn

FH A R4 ELISA 543515 VMRD 2 A
) IFAT K& IDEXX 28 7 i ELISA 35 & 7] i A8 0
50 Uy LT e A AN 3.3 4 FoR, BRI
F G AHEFE BF &S ELISA %5 VMRD 28 /) /Y
IFAT F1 IDEXX A & #) ELISA [a] #4808 Fn 4 55
PE R AR AR IR ) 92. 0% R 94. 0%, i
PR 3R] 8 2 ) ) SR R SRR AR
WA —EM 2SR,
2.6 lifg PR I35 5 25 B9 46 i

FH#E S B 1) $: ELISA 773k & HIPRA 22 &l 1Y
s AL ELISA iRl & Xk B 7 b IX A 236 17 4
A LT FE AR R AT BT A H I T B AR A A L 45 SR R
B4 b X B A F OB R A B R 3.6% ~
40. 0% AEAHY RBAME RN 20. 3%, HEM ELISA
5k HIPRA B ELISA J7 ¥k % 4 35 B A IfiL 35 46
W25 R 5,

REESHEBEREER

Table 2 Results of repeatability test in ELISA plates

T % fL Repeated well

SEHIME Average

ERIPN 0.976 0. 922 1. 020 1. 007 0. 946 0. 980 0.975

IFH 4 2K 1. 089 1. 003 0.953 0. 985 0. 981 1. 001 1. 002
Positive EURIPN 0.925 0. 954 1.077 1.155 0.925 0. 893 0. 988
H 4R 0.998 0. 974 0. 936 1. 009 1.016 0. 885 0. 962

1R 0.021 0.016 0. 020 0.019 0. 021 0.018 0.0191

B %2R 0.018 0.017 0.014 0.021 0.021 0.019 0.0183
Negative ERIPN 0.015 0.019 0.017 0.023 0.017 0. 025 0.0193
ERN 0. 020 0.019 0.018 0.017 0.018 0.021 0.0188

%X 3 dNcSRS2 EAHE#ZE ELISA A5 MU XF E b &k

Table 3 Results of comparison test between dNcSRS2 protein based indirect ELISA and commercial Kkits

VMRD A 7 IFAT

IDEXX 2 7] ELISA i3 &

ANCSRSZ S IR ELISA Jrik FHE Positive  BH4E Negative FHE Positive  BHHE Negative B3 Total
BHME Positive 29 1 29 1 30
B Negative 3 17 2 18 20
B Total 32 18 31 19 50

HURE Sensitivity/ % 90.6 (29/32) 93.5 (29/31)
¥ M Specificity/ % 94. 4 (17/18) 94.7 (18/19)
A5 A R Coincidence/ % 92.0 (46/50) 94.0 (47/50)
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Table 4  Results of comparison test between IDEXX Inc. 3 -I;J- 'i«/l:\.

ELISA and IFAT

N
IDEXX /A 7 VMRD 72 f) IFAT

ELISA i 7l & it e B
Positive Negative Total
BHPE Positive 30 1 31
B M Negative 2 17 19
BB Total 32 18 50

HUE A Sensitivity/ %
155 M Specificity/ %
BAF4A & Coincidence/ %

93.8 (30/32)
94.4 (17/18)
94.0 (47/50)

B F L E 1988 4 & B LIk 56 T H i 2% 2
Wr 7 ¥ B BF 5 J2 AR 55, b A 4 ] 4 96 Bt A4 i
55 (IFAT) 2 Pl i 156 4 952 W Bl 36 CELISA) | e i
B350 (1B) Fl B 422 5F A2 i 50 (DA TF-
AT J&F TR 528 68 1 B B0 R 19 55 — > i v 27 3
B e Bl oA S R A T A6 R AR ) =
I A0 Y T A5 Oy vk iy e AR BT,
ELISA J& & X5 7 4 1l 3 o 4R i i &l 75
7.

x5 EKRNLEBEHEAFEFHRAEHKRNER
Table 5 Detection of N. caninum antibody from bovine serum samples
K - H 7 ELISA J7ik HIPRA 24 7] ELISA )y,
Area Samples BH.‘& Bﬂlﬁ H HE%:/% BH.‘& R mlﬁ H @%:/% Coincidence
Positive Negative Positive ratio Positive  Suspect Negative Positive ratio

| 41 9 32 22.0 7 1 33 19.5 97. 6
K 29 5 24 17.2 2 1 26 10.3 93.1
B 40 16 24 40. 0 7 7 26 35.0 90. 0
vy 26 6 20 23.1 6 0 20 23.1 100
| 28 1 27 3.6 1 0 27 3.6 100
pu il 42 2 40 4.8 3 0 39 7.1 97. 6

W IR 30 9 21 30.0 8 1 21 30. 0 100
Bt 236 48 188 20. 3 34 10 192 18.6 92.8

HIPRA A F) ELISA 7 & BHPE 3R 5011 & £E UL &

Positive ratio of HIPRA’S ELISA kit included the suspect samples

e e NS i S VA K SN Ol o i (A Rl G
2 Wi, NeSRS2 & (12l RmE . LA
B 1 e S 1 B ABIF 9T R B NeSRS2 2 H e T
S ) 5 FOAH T I 8 TR AR IS AR RIS Y
FEhl b, 0BT R A A dNCeSRS2 1E 8k
PO E L T 4 ELISA B ik, i EAEH N
GST @& # A, 7 il 13 Glutathione Sepharos™
e 8 M IE AT 2l (R T i R AR P R
A GST fufa, IR 7 46 0w w7 e 2 4k iy GST
TR EAT W R . D 8 A 5 G D ) A R S R
AN BEAR B — A GST 2 B0 IR AL, DU IE e &
FEA Y OD {28 7 Bk iy o B R4k 5
GST A& B AR RN A,

A E W ELISA J5 5 i i 461 71 [vi] A )
50 MIEREAS . HEEM 7755 IFAT K A#E TS
IDEXX A Al 1 ELISA 56 24 535 2 92. 0% A

Fag i

AL N

94.0%, fE A2 %, L IFAT Nir#E S IDEXX
ELISA #EA7 Fe, P9 R0 R il Ak 12500 &0 00 1l 35 4G 0 45
RABALEZE S, B X Bh 22 5 08 T 25 A T 7 i
JUT 2 s HEAN [R) 000355 45 8 L A9 A [) sl 47 Ji e AN [
A 1 SN =B N & el o I (V5 R o o [
Ul Ry A TR, 3 b By R S v AR B £ T A
YRR R BT e 5 508 B SR AR AR R Rl B i
IR ZHE N A ENN 2 - EHEN
dNcSRS2 Ll , iz F & 1 5 58 2 T8 88 X gk,
CIRYS: IRl NOEE -2 N S 8 o v S o s )
PESE A D7 1 5 i AR R & R AT R T ST A [
$z ELISA £ 75 2 al 171

i FH A ST Y 20 AR )3 ELISA J7 % 3%
7ML X 236 43 W AR I R AS S AT A, W] B S
HIPRA /A 8 87 Ak ELISA i &gk fT i, A
H ELISA A5 I 25 5% . 7 s b DX i 37 37 6 s p A
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HB A3 M3 R A B A T ™ 5 A A OC A UE W A
TR S04 7= A WO R, X5 R
) EI, 5 HIPRA 22 & 19 5k ELISA 35 &
HEAT HLES R HIPRA 9 ELISA J7 7546 A 58 (L Y
M REALE A # ELISA kb £ Bk, vl il g 2
() ELISA J7 ¥ % HIPRA 9 ELISA FH P& H 8
o FLA R P R AR ik F
92.8%,

25 BT AR SEFI A ANCeSRS2 5 41 8K (4 #E r
) G I 4 1M 3 R 96 BRI R B2 ELISA Bf7
K47 0 3 M R S v AR iR & ik — 2
AL EFEHEAT 2 rh AR BB 8% Sy 4 )5 4 7 HUs 1Y
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