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Abstract; [ Objective] This study established an indirect enzyme-linked immuno-sorbent assay
(ELISA) to detect the serum antibody levels of porcine reproductive and respiratory syndrome virus

(PRRSV) based on tandem expression with the antigen epitopes of GP5 and N proteins to provide basis for
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developing accurate and inexpensive PRRSV serological test kits. [Method) After the prokaryotic tandem
expression of N and GP5 proteins antigen epitopes of PRRSV,the expressed proteins were purified for use
as coating antigen to determine the best indirect ELISA conditions. Then its specificity and repeatability
were detected. Forty-five clinical serum samples were tested by the established ELISA and the coincidence
rate was calculated by comparing with commercial IDEXX kit. [Result] SDS-PAGE and Western Blot anal-
ysis showed the weight of the recombinant soluble protein was 24. 7 ku with good biological activity. The
target proteins were purified and used as coating antigen to establish an indirect ELISA with following op-
timal conditions:coating concentration of purified proteins was 5 pug/mlL,the serum was diluted by 1 : 80,
the enzyme labeled antibody was diluted by 1 : 5 000, using 50 g/L skim milk powder in PBST as sealing
fluid for 60 min at 37 °C ,antibody (the serum and enzyme labeled antibody) were incubated for 90 min at
37 °C, and the reaction time of substrate was 8 min protected from light. The cut-off value of the assay
was 0. 345 2,with OD,;,==0. 345 2 for positive and OD,;,<C0. 345 2 for negative. No cross-reactivity was
observed with common porcine viruses hyper immune serum,such as pseudorabies virus, porcine circovirus
type 2,classic swine fever virus and porcine Japanese encephalitis virus. Reproducibility test showed that
the intra- and inter-assay were 1. 02% —3. 94 % and 1. 38% —4. 83% ,respectively. Forty-five clinical serum
samples were tested by the established ELISA and the commercial IDEXX kit and their positive rates were
84.44% (38/45)and 80 % (36/45) ,respectively. The IDEXX kit positive samples were tested positive by the
established indirect ELISA, with the coincidence rate of 94. 73% (36/38). [Conclusion] The ELISA meth-
od for detecting serum antibody levels of PRRSV based on tandem expression with antigen epitopes of GP5
and N proteins was successful established.

Key words: porcine reproductive and respiratory syndrome virus; N proteins; GP5 proteins; antigen

epitopes;tandem expression;indirect ELISA
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0.5,0.75,1.0,1.5 mmol/L) ) IPTG,37 CifEF %
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1.4.1 ELISA &4 I 14 05 2 3 560 1 1k
[ 4 ELISA 2% F, A 9 i 5t BT & W 3 20 0l i
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R EE (PRV) JE B B 5 2 BL(PCV2) S8 i 7
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XU 77240 5 2. pET-32a 25 84K WL 1 7 4

M. DNA DL 2000 Marker;1. Recombinant plasmids pET32-N-GP5
digested by BamH T and Not T ;2. pET-32a blank vector
plasmids digested by BamH T and Nor [

B 1 R A TR pET32-N-GP5 ) BamH T A Not T U] % &
Fig. 1
recombinant plasmid pET32-N-GP5
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WY, BRI N F GPS [T BL R SR AL 3R 0 H 1y 8 A
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M 1 2 3 4 5 6
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A - = = =
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| —
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M. # [l Marker; 1. pET-32a 25 8 {4 (2 4IRS D 5 2. pET-32a
25 HAR CEE XTI 5 3. pET-32a 258 #idk (Ui e xt D 54, HME A
(AN 55, HME E CEF 6. B & [ G
M. Protein Marker;1. pET-32a vector control (Cell control) ;
2. pET-32a vector control (Supernatant control) ;3. pET-32a
vector control (Precipitate control) ;4. Target protein (Cell) ;

5. Target protein (Supernatant) ;6. Target protein (Precipitate)
€ 2 PRRSV N 5 GP5 3 1 B R AL H Y
HEH Y SDS-PAGE %5
Fig. 2 SDS-PAGE analysis for tandem expression with
antigen epitopes of PRRSV GP5 and N proteins



%10

PRAnH . 4% . PRRSV N 5 GP5 25 190 7 2 7 1 8 1563 1K J ) 4% ELISA 46 5 2% i 1 57 19

W H R 5 IS 54T Western Blot %£5E , 1]
LA R AL FRILH H & H AT 5 PRRSV & e I i
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aifb i 7 & (His-Tagged Purification Miniprep Kit) 4fi

M 1 2

—_—

(=]l

AR
cc

u
75 ku

50 ku
37 ku

25ku

20 ku

24.7 ku
15 ku

10 ku

M. i Yt Marker; 1. B ;2. pET-32a 5 8k
M. Stained protein Marker;1. Target protein;2. pET-32a vector

K13 PRRSV N 5 GP5 & BB ERA H 1
#H H ) Western Blot %5

Fig. 3 Western Blot analysis for tandem expression with
antigen epitopes of PRRSV GP5 and N proteins
2.3 PRRSV [@# ELISA #& Ml & w4k
ZAUAJE 1 A 42 ELISA S50y A i it (2
EHMEMDS pg/mL MERBEE N 1+ 80 [
PR PR BERE 15 5 000537 ‘CHEE 90 min, kG R
4 8 min, Xt 30 34 I VE #F b EAT R S L 291
1531 ODys, (34950 X=0. 233 6, bR ) 22 (SD) =
0.037 2, 13 BIA 5T 1 I S (C) 2 0. 345 2, B
AL ELISA X I IR A 5 3 47 46 I 5P ODy5 =
0. 345 2K BHE , ODyso <<0. 345 2 R FHE.
2.4 PRRSV @ ELISA Ml FZMERENE
gt
FIH AL G B9 2% 14 » % PRV, PCV2,CSFV #I
JEV BH P 1 7 #F 47 46 00 . OD,s, {85 43 51 4 0. 243,
0.219,0. 231 1 0. 227, ¥ 7E 0. 345 2 DA N, M
PRRSV [ M3 19 ODyso 524 1. 173, B 1M 7% 19
ODysofH Hy 0. 186, R WA 58 1 37 i) PRRSV [a] 4%
ELISA i 75 35 5 SR 5, 55 5 D03 A A% 2 03 9 i
o B LY 4 T 38 U 5 H A MR g ZR WY o A ST Y
fH: ELISA Jrikdl 28 % 28k 1. 024 ~
3.94% B AR S R BN 1. 3890 ~4. 83% . KM%
PRRSV [A]4% ELISA 5  J7 ik &2 R 4T .
2.5 PRRSV [@#: ELISA # il 77 3% B9 I FK 5z B
FIHEE S 1 ELISA J7 B I RG% K 1Y 45 43 4%

AL #E1T SDS-PAGE. 25 1 3k158 T 24. 7 ku ¥ F 4k
B (B ) 205 g4k 5 1) 25 A i ik 2908
110 pg/mL,

—_—0

W RO O
~ mAAEAA
cccgo

c

24.7 ku

M. #EH BT Marker; 1 2i AT 89 B B E 952, 2L B RERQ
M. Protein Marker; 1. Target protein

before purified;2. Target protein after purified

K4 PRRSV N 5 GP5 & BB R AL H 8 1 iy 4ifb
Fig.4 Purification for tandem expression with

antigen epitopes of PRRSV GP5 and N proteins
L3 FE 7RI 45 S A PR AR & 38 £y, B R
84. 44245 (38/45) 5 i J1I B it Ak IDEXX 5t 771 & ) 7%
PR RE G 36 1 BHE 2R 80 % (36/45) . X FI| I T
a7 ELISA J7 i o R R B 38 1 FF i 75 1
IDEXX o @ A7 A I, Horh A 36 £ 2 FH L
2 FhOT IR AR A 300 94, 73%6(36/38)

3 1 ®

JEREIR Y PRRSV J5 . % 7K 4 B0 322277 4E 4
XN EEAMBUA, GP5 2 PRRSV HEEK
M E R . 2 5 MbUA R 74 PRRSV &
J& BB W iy R Bk F B X GPS R
H% . PRRSV Hii A K V52 5% #E K50 PRRSV &%
ey — A EE MR, HETC A 28 PRRSV $ip ik
ARSI 7 95 » T A i SR AR ) Tl B2 3 (TPMAD
6] $E TG HT A IR (TF A | I 37 o AL 36 (SND (il BB
G M BT B (CELISA) | 1 56 43 1 6 0 ¢ % 4 ik
YRS AR T B 2 AR & ELISA 1Rl &, Hoh
F o IDEXX 7] & (LA N 8 J 2 s )
LST 351 & (LL GPS 8 H 8 Bt 50« AH A Il e A<
B

YR % {7 (Antigen epitope) X K PL JR B € #%
(Antigenic determination) , 238 ¥R TR EE A
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B RE TG I X2, AR 5 AR U I 9 A 1 X
N & H M GP5 8 1 BB 2R AL, 28 BOPR SF 1 8 1 4
PLEAT IR L &R R G R A RIFAY
UG TER IWR R ICR N EAEA . FREAN
24.7 ku, FTARAS I 20 WA TR R EK SR K AR 1 45 4 T B
Gy T Ak . kG T 5 Ao 75 40 18 PR & AR 28 LR
N AT REME, HAar W A K E A ER
ELISA {38 bT 45 1E 5 1

Phalifb 5 0 8 A A R pTJE EE 7 R U PRRSV
PR 10035 2 7 2 ARG B 25 100 - Bl B0 R (4
fRJE R B EFDS5 pg/mL LB A 1 ¢ 80 fiff
PR HUHE 15 5 0005 #5714 (] #2 ELISA J5 ik i1l
FHE N 0.345 2, FLANH A 5 LA B9 S5 55 f I 375 T
3E XIS A8 5t R B . XoF I R fih 1 A 0 & B AR
WFSE T 8 57 1) ELISA Jy ik 46 i I 25 2R 5 7 &b 1k
IDEXX i & 45 4 % g 94. 73% . HAS )y 1 T 8t
7 ) ELTISA R0 & A IR B BEAS AT 65 B8,
TF & WEHH JE M (9 PRRSV L 2% 46 32t 7] & 28
TR
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