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B OE AASHYASHBE(GS)ARXRZENHYEYS R854 5% F(PRRSV)# ORF5 # ORF6 £ R A B T GST
FTH ARG TADAL EFTR DA 60kD 9 a4 F D GST-GPS-M, Westemn bl B A E R R B W ETARER
e EmEER. AALOBRGEOARBREE T HE UL F 5 4 PS6-ELISA #0535, 5 H o M & IDEXX-ELISA &
Hodh o410 AREI PG-FLISA Bl 5 AARBAOH FR8AS, #-F 4T PG-ELUSALMERE &k P
PREHMEN ZORIRSN AL EAERE AL PHRBESEY GPSM AR F(0Dy,. ) 5 PRAEKRKEZRAY

A XSRS ESE, CPSMESEY, ELISA, PiH &k, 844
hESES (QR6 IREERIRED A 3RS 1000-3061{ 2005)02-0259-06

Abstract  The ¢DNA fragment encoding the truncated GP5 and the full-length M protein of Porcine Reproductive and
Respiratory Syndrone Virus { PRRSV) were orderly fused to the downstream of glutathione S-transferase ( GST) of pGEX-KG
expression veclor, resulting in the fusion expression plasmid pKG-56. After transformed into E. coli BL21{DE3)and induced by
IPTG, the results of SDS-PAGE showed that the GST-GP5-M fusion protein was eapressed in high level. Western-blot was
performed to confirm that the expressed fusion protein could specifically react with antiserum against PRRSV. The fusion protein
was further purified and used as an antigen to establish a novel PRRSV ELISA diagnose assay( P36-1LISA) . Comparison between
PS6-FLISA and the abroad kit TDEXX-ELISA showed the two meihods had 94.1 percent agreement by detecting 205 serum
samples, indicating that the indirect PS6-ELISA was specific and sensitive. The correlalion between virus neutralization antibody

of the infected pigs ( nol convalescent pigs) and antibody response to the fusion protein GP5-M was further studied. The regression
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function analysis suggested that there was no significant correlation between ELISA antibody response { OD¢y,, ) to the fusion

protein GP5-M in clinical serum and their specific neutralizing titers.

Key words porcine reproductive and respiratory syndrome virus, the fusion protein GST-GP5-M, ELISA, neutralization

antibody, correlation

HERESWRGESEROBEEASHFRESE
#% # { porcine reproductive and respiratory syndrome
virus, PRRSV) 3| B — R E R EFRE I A E
B R AR R R AR TIRRR .5
795 ST B 03 LA BT 3 0 0 RGE AE R S SE TR
. B mTANEREHEFN WG, 2R
B 1987 FEREEEEZH LR FBEKN 2.3 M,
MERFRM - EHFEMBIRE T HROELE,
JLEZRERE T EMMBM AR EC8ER
HFETKERABX S, FERE 1995 F£4 HIK
B R BREEE M EERE, R EREE
WAL, 44 2 T a8

PRRSV B ah ik i AL, R AR IE & RNA 5
& EEA KNy 15kb, 115 8 NI AL E EFERR, 1]
w6 FEMEOM 2 MIELWEA, K5 ORFS H
BHEENELLEEES (KR EHRAQMGPS), &
FEMNSEWEALE-HEDREA.Z5HRE
SRR RA RN EE T SN R
HHWEN. &, LAWHRFHH ORF6 %5/
EHEENEFEAMED)BAAT R, T
HYEARK PRRSV 7+ @k P @ B RSF . thsh, &
PRRSV BRI 5 6P I M B @ it 5+ F 1l
Ho_mBEERAs R Rk IO EARERT
SRR X B R [T 4E PRRSV B 3% R 2 b /] B
BEREFEER.

BRI, A& EAMT PRRS M2 FE @ RS
PRRSV fR<F HH N EH BT M ELISA MEF ¥ 77
R . RARIZINE 12 B B B e
T+ PRRSV 3 {4 f9 46 00, 18 B 277 i 3 A R R e i PR
BRI RE I KE. RE PRRSVIGPS Al M &
HOUARMERFEESTERE"" AEXFHAE
B & AR S i A 2 S0 F 5AY PRRS I %12
K. PGPS MM EANERSIM AMHAE
KEHETRET GPS-MBEEA, LAkMmms
FEAENIZEMIE, & 7 —#&H PRRS 18
ELISA 735, 7 5 [ 54 i ) & IDEXX-ELISA #4971
toa, MEH R EN TERRE NS P AEER GPs-
M Hi & 7K F ( OD o ) 5 0 FRIL & KOF 2Z [ B9 48 %

.
1 M5 F &

1.1 BR.ARS5HAK

PRRSV YAMRFALBREMNRHEPTENE
Bom hErESk . A LR ERA. & PRRSV YA K
ORF5 2 A1 ORF6 R R e B &S X 19 b pMT-
ORF5 fl pMT-ORF6 A LW E K LHEH
A4 Marc-145 40 B0 28 E B R FE M 3 Pk
FRIZH 0 Czemy 1 W%, GST R G RIAHK
pGEX-KG, % o e b K 2% A dn B2 B ok B B B 8%
HE . T-#HEK pMD-1IST B KEEEY . KBHHE
DHSa .BL21(DE3) ¥y i AL I8 EARFE .
1.2 TEBSEA

HFPER B T4 DNA EEBIYARESTEY T
Boadard. DNARERWARNEWE L4k T
AT HRAMRAF . HRP RIS FEFIE G # SBA
YT
1.3 3[#igit5 PCR ¥ #

fR1E PRRSV YA Bk A9 ORF5,0RF6 & H # FF 5
il 2 ¥ 51 ¥ P53 .P54 #1 P64, P65. P53 Fll P54 A
THEEESIKA ORFS BHE, FEEHRTHES
L EE T ;P64 M P6S T TEEM ORFe ET .
kT 8 F % 3 % IF ORF5-ORF6 B & B 0y 3 65 4E
W14 . 514 PS3.PS4 B 43 BRIt T EcoR 1 1 Xho
1 .5314% Poa . P65 Pitm o iRt I Xho | #1 Hindll -
LiRsI M H EEE TEM TEERAR SR, T
WA

P53:5'-GAAGAATTCCTGTGCTCGTCAACGCC-3

P54:. 5'-TTTCTCGAGACGACCCCATTGTTCCGC-

P64 :5'-TTTCTCGAGATGGGGTCGTCTCTAG-3
P65:5'-GCCAAGCTTTTATTTGGCATATTTG-3
ORF5 EHM T %14 H7:95C Smin E 5 ¥

ATEF, BHEH N 95C Imin, 56°C lmin, 72°C

1min, 35 MEIFE 72°CIEM 10min-

ORF6 BB 4 1 & T 5 :95C Smin /5 i

AWBEH,BEH SN 95C Imin, 58°C Imin, 72C

Lmin,35 T35 72°CLEH 10min-
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1.4 FEFREREGHRE

ORFS # ORF6 & [ i) 4 38 P W 4t b J5 4 5 58
%) pMD-18T 9, 3% 18 & 41 /f ki pMD-ORF5 1 pMD-
ORF6, pMD-ORF5 % EcoR 1 Fl Xho 1 B, [ UL
0.54kb 19 B &/ Bt ; pMD-ORF6 22 Xho 1 Ml Hind [
MY, E o Skb BB BN HW A BRERYS
& EcoR 1 # Hind Il 4L )5 B9 pGEX-KG i #&, ¥5 1k
KB DHSa, B R @ B/ B 28 R, |4 & AL
ZEYI K PCRY YT, HEBIM HERENE R
pKG-56, 3 % H sh 4 A i) 4 I DNA #1705, LI
WSS HE RS IEW .
1.5 BEEAEXBAEDERE

# B A BB L KB AT 3 BL21(DE3) B Z 54
MLESHEH T LPRBREEET I7CHRGE TS
10~ 12h, F 0Dy 5B 1.0 B, A 4CKE R H .
W, IR 5000c/min B0 Smin, R G B & LB
BFEERE VK, JIEM 3mL LB &, 1:100 8
FEEEMTSHEMEZEMNEH LB BEASRE
B, F37CIRFEFEL 3h, £ 0Dy A F 0.6 B, 1
ARV B /Y PTG, 8k 5215 3% 3h, KA1 G F% 1h(FE
F00.230)HW ImL W ZE EPE P, HWET EP
BRI UITER 12% 1 SDS-PAGE Ko M 5 40 & 5
MFiA FESEREZ AT FRAINBRES
B, FRSABEEBEFREBIENPESTE,
1.6 MEEANAUR BB FEEHEEN

WMESRENA AL F RS BBECK L]
¥E) G B L ¥ ATLIE, #E 17 SDS-PAGE 447, ik
i 0.6% N-AHBRUSIE: (SKL)E pR 1T &
BEMBE, B8 1 ~2h, 1A 0.2% PEG 4000,
1.0mmol/L & 1k Y 25 B H K B 38 I BY 48 Bk H BK, B
HRBERFTBNENHED, WTZSOHEK EHH
HEASENHRY . UEAEHERAVBRESEAD
T Western-blot 23 #7 , Kl & 5 3 R TE 1
1.7 M&E A PS6-ELISA HiEMET

¥R AFT RGN BENEQERIIRERE 10
LR BB, RS 10 fFEEBENE
HEFA 4 I 7% (PRRSV & % 1 ¥ ) A EA £ i 7§ (2 1
PRRSV £ 1 i 7] & (IDEXX-ELISA) ¥ 3 2% BR 14 ) #
fTH B, T 37°CHE R 30min 5, AR T E 1k
Y& bR iC BB —H0, KN 30min, FI FH P AR AL B CE
“H(TMB)#iTRA)E, T K 630nm #E OD fH,
e S o L I g O R i, o e AR REAE . PIAR
¥ @ PRRSV BATESE &% I 45 O PRRSV K 8 il 7
£ (IDEXX-ELISA) 8 1 2% BA 14 19 57 44 BA ¥4 1l 75 4 <&

FA BEE 3 2 Pl B . W16, X3 205 63 1 B 1 7 R
& K FAE A9 ELISA /7 5 IDEXX-ELISA & ¥ i 7|
EHITHE,
1.8 fRERPMRE

B M E R M T 56°C K % 30min J5 , 7 96 fl
MR PR MG 2 FHAERE N
2 F 1:256, & Fl 50.0pL; 5% % # A 100TCID50
PRRSV, T 37°C,5% CO, ¥ #FFMPEAH LB TH
b 2 x 100 /mL & Marc-145 41 L & &
100.0pL, 4k 5235 77 5d, W A R AW L IFiCR P
M, PR M BT RPERARERE
b= g S N AT AL P i i
K 8 1 75 HE 5 P AR BT 5 PS6-ELISA $L 4k i B
( OD 3000 ) Z BB AH K4

2 RN

2.1 EARKN pKG-S6 HHABREE

LA P53 .P54 1 P64 P65 A5 W4r AT B X
S KR %] ORFS £ H 12K ORF6 A , 7 ™=Y&
Tl H g el Bk SR /M Y (g ) . E— N
PCR ¥ 3 =¥ 5L & ¥ pMD-18T 7, F¥ 5] 4 BT i 36 &
BARE, PRSI ARG S B R ORFS 5
ORF6 % [ [ At #§ A pGEX-KG 1, 348 GST-GP5-M
RS A OB pKG-56, T 4 Jii bl pKG-56 2 8§
PCR & E LB IEHR(E 1),

B 1 EH R pKG-56 BB E
Fig.1 Identification of the recombinant plasmid
pKG-56 by restriction analysis and PCR
M:DNA marker; 1: pKG-56/ EcoR | ; 2: pKG-567 Hind Il 5 3: pKG-56/
EcoR 1 + Hirdlll ;4: PCR product of the plasmid pKG-56 ORF6 gene;
5:PCR product of the plasmid pKG-56 ORF5 gene.

2.2 GST-GPS-M @A EAEXBHERHRE
¥ 5 5 IF 0 00 T 41 3K BB pKG-56 FI A H#

kR pGEX-KG 4 51|55 4t X B #F 8 BL21(DE3), %

IPTG %S T, B R f# ¥4 SDS-PAGE, ¥ B &% =
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e fi 5, pKG-56 7E 4 T H 2 60kD £t AR Rt &EH
&% 5MEEL(GST-GP5-M) il K /NEE -
(B2),ZERBMNEARREY P ERL TN RIE
FiEW WAL 8D L HHNFHEFT, EHS
GSTHI TEHY, 2RKEEAHATETES
BB AR E IPTG(0.4,0.6.0.8,1.0mmol/L) #%
SRiESFAREME, XKLREFHIEER, SAEE
FHUEM 14.35% , ERETRRENRR S 4L
B HMEAR S EH AT EA B 91.6%, %M
FZHME SRS, T EEN ELISA iR &
SR .

25.0— Se———

194 — g

E2 TEHEE pKC-56 EXBITEPHEE

Fig.2 Expression of the recombinant
plasmid pKG-56 in BI21(DE3)
M:protein marker; 1: control empty vector pGEX-KG;2: uninduced pro-
duct of pKG-5633:induced product of pKG-56;4:the purified fusion pro-
tein of pKG-56.

¥ pKG-56 1% S 3h o B0 (& 1R A9 A A R
SEBAE KL SDS-PAGE J5 , HERI M H R
b, # 1T Westem-blot 347, — I AEERBEZE
RAR YT PRRSV B R M 7. 4R pKG-56 5% 3h
75 A S 1R A 0 (R 4 7E 29 60kD &b BLAR B
A (E 3) WS HRER L AFRFERW LR
KRS EAR A SN R AR
2.3 BMAEA P56-ELISA AR

gifmBasEAGHRBEQEBIRER, 277K
WERERECHEEEN 0.75 g/mL, LK R EH
BER1:40, W FAPAMIE R OD AMER K, &
wxt 57 4 PRRSV BA#E M % #7K B, K18 0Dgonn
-2 {4 ( Average) X = 0.151; ¥5 ¥ 2% (Standard Differ-
ence) SD = 0.066; W E PN F{ER X + 35D =

0.35, EDFSMIBESE 0D KT 0.35 MR A,
AFHRETF 0.35 W HEME,

M 1 2 3

B3 EHEENRYE Western-blot 7+ ¥
Fig.3 The Western-blot analysis of the
expression product of pKG-56
M:protein marker; 1 : control empty vector pGEX-KG:2:induced product
of pKG-56:3 :the purified fusion protein of pKG-56.

) FH B 8 2 B9 PS6-ELISA 5 # [ 89 PRRS K ¥
K7 & IDEXX-ELISA Xt 205 4} W BR 3% ¥ Il 3% # 47 F
TR ZRNE1, NETAIUEN HEFSE
H929% , HHEFEGEN%.1%, SFG5EEH
94.19% , 7B Fr # 37 ) PS6-ELISA R A K& KR
R,

% 1 P56-ELISA 5 IDEXX-ELISA & RA AKX MiZ R&it
Table 1 The statistical results of the detection
kit P56-ELISA and IDEXX-ELISA

P56-ELISA  IDEXX-ELISA Coincident ratio

Positive 125(119 %) 128 92.9% (119/128)
Negative 80(74 = ) 77 96.1% (74177}
Total 205(193 * ) 205 94.19% (193/205)

% : The identical number of the detection results between P36-ELISA
and 1DEXX-ELISA kit.

2.4 PHREAESHGPS-MBEEARKBE
Z EMExE

B% Gps f1 M & H ¥ ff #£ PRRSV M+ fl %
3,0 TH T GP5-M Bé& FE EH M ELISA $iiE 2
EEhMtEFAEHEEE, LR T 205 G
PR i 7 B9 R AP, 9 5 ELISA LA #T T I
B, & B 205 43 i i RBUEKERHBA— WH
HIEE PR 164 BN . AAEEA
RS Hr P TR U S50 GST-GPS-M R & & B
HLIK K ( OD o ) ZBIFF A FFLEAR KA. BRI R
FTEMERENERENFRERAHER, EHA
Uik R W BRI (= 1:4), PS6-ELISA Kol — & 1
FIBHME (AB X 38 ), o 4 4k K i O BA 4 /9, PS6-

© PERFRMEMARTATIKSHES http:

journals. im. ac. cn



TZAS KEMSFRAESCTRE(PRRSVIGPS M E AR ST th# & RAR M ELISA B 7 ik th & oL 263

ELISA # il A~ — & A B4 (BCD X&) . B2, P56-
ELISA #:  BA: 69, H o F i ik 2 3 R B 1% (ABC
Ei) .

AC
A
72
., O - W
£ sef
g ¥ ]
g 40
[ ) E— E—_——-
5
z M -
of—————+—— ®+-—————————
8 - WH—— 0+
c* 7 4 *b
0 .33 0.7 1.05 14
B Mys00m

M4 Pse-ELSA BB RESPMAEEENLHE
Fig.4 The data compared the resulls of
P36-ELISA with seroneutralization test
a: seroncutralization titers, the antibody highest dilution providing com-
plete protection of Mare-145 cell monolayers against 200 TCIDSO PRRSY
tissue culture infective. 0° : neutralization titers less than 1:2 or negative:
crA, B is the cutoff point calculated with the following formula:
Caverage 0D, ! +3x " standard difference_; C.D is the cutoff point of

seroneutralization test positive/negative .

3o i

ORF5 ERMHBM GP5 HIT/2 PRRSY REEM
fEEMEA. S5 MK~k HETE
PRRSV R G REBEMEFF PR E EEH X
GPs " I GPS EENH M ER T 8E WML
R R FEEEB . Govin F(1999) % F| FH X
&AM GST-GPS & 8 H & 2 T PRRSY 1
GPS-ELISA &0 b ik, FiE L B A B FHFF TR
B AR A B R R AR R
ORFS BETREKR FIREFEIEER " (8275
R Gps i his Wb IR & b B R BB £ i W Rk
ORFo HEHMBAH M BEE N EHEANERES.
REAE 32 B b LA R 3 o B R B[R] e O IR T A —
MEAQ " MBREMHATAEZEM ZOFHBAFE
hfigs . EERBCPS MMEHAMEREERE
WHBENMBE. W RERNBFERHRRET
CPS-MESER ., HAAGENEOEN R, 87
T PS6-ELISA £ W 77 i, 38 73 X4 205 {7 I PR 2% F L
ERMEEEE R MR ERERE, 5B
M7 & IDEXX-ELISA BT &% K 94.1% , KHF
B GPs/M B & EAE N LMPURRRITH . W,

A 5T B 57 B PS6-ELISA A R R MR B 4h Rk
MEAEH AUERAGEMREN TR Y M E
S0P & IDEXX-ELISA BEEHMWELE. ™
BREFEMR A=A, Hilt , HEtE— N EEREE
R F A PSR

R HRIAT PRRSV B3 /5 S5 & B 89 BT 58 i
ABREA BRKEMHRRFRH T AT EERZERE
b EAFHSEEMEN, B, S e@h e P
A A K T R Ml R e R EERIT.
2 GPS fi M EEI S 5P MUK 7 4k A BT
#— 33T T PS6-ELISA & 7K F- 5 o R4 K 59 48
Xt EAM 205 R ERMLFEMPHEES
PS6-ELISA #ii{A 4 0, M I EL BN R ¥ Hrk
WK S HER GPS- MBS BEAIERKF
( OD gy, ) 22 181 HH 36 P ELAIK, (B[R] 0 1 2R T 0 FI 4L
(KR 4 FEMER (= 1:4), PS6-ELISA ¥ I — E 24
PHtE. S#r HIEE Z — ] &k 2 PRRSV i R L{A
R IEEE T . EHERRC SR Y PRRSY
(PS6-ELISA frilf A FHME)  H FHHR ALK >4
FOeh FISL36 (SNT) & il A BRI IR B, F 8
YLtk 2B A B K. 7 b, BE Oleksiewicz
2 SE B R R BLTE GPS B S X R i 7 7R 8 D
MEEM, - TRIETHERML, B - TRPHOENL,
AR N R GIE R R AE IR . FHH
F A MR ALY R B A R IR, BT P B R E
HEMAF RSP FREGARS ™ —FEEX
N ER RS R R RE I EPUR KR RIK. £
LI R TE HIV B P AR " HIV ) gpl20 7
et A EER MBS ERA, EFREAS
AP R EEER AN M ERRAE, FH
£ HIV B ECR 5 A BE 46 I 3 p Fdn i, i 7 2
ATk AT R RS & gpl20 BY ELISA i f& - AR
AL PS6-ELISA 5 fHtikEm Mt LT mb e
RS cPs HAP EFRNEMMERKMA L. #
MR ors PEEZEMNEP M ELWEHEO M
B M ELISA EF#H S Pk KV HEEA K
XMREERFKETNRE . HXMBEME XEA SR
ik ELISA RSPt Te Y HATA LR FIEE T RE I
WA B ST SR, AR ST BT T A PS6-ELISA &
Al ik ORFS-ORF6 HEXHEF B A& EHERIE,
XA ATEEMBRKEERTSEWTE. AT E W
Sr#7 ELISA P MLk A C R X &ER
BT B 5] R .

Bz AMRERFH PRRSV ME M EELW
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BT Bk, 837 T PRRS PS6-ELISA [l iF %
W7 i, [F] Bt A& B PE I DR AR B 5 B R 9 b R
EAKFSHEY GP5-M RSB O KFEZEH A
T XM, A4 50 AR BURK I % #
{37 A BRI 5T B
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