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(8 =] LLBSA-CAP-HS % Balb/C /M, AM MRk & B AR T 8B R R Hi ik (CAP mAb) 45369
G, 44 P AR K B 4 CAP mADb. JE % 5 R 5 22 R 1k 4 B ik & 3% B W I8 (GICA) 5L, L CAP mAb
KPR IS CAP BB HE AW &7 48 (CAP-Strip) 5 M REH TR E . SREW.WEE T 3Rk
T8 AR R B AP0 AF9-B2 #k (B35 ELISA S ISR HE R 1: 1 280, 7KK 1+ 640 000 FEMER (KD H
1. 84X 10" L/mol, Xt CAP {2 83k B (1IC5) K 0. 88 pg/L. 5 EEEHE MMM XKW (CRY%)IH 150% . 5
H i BB ML LAY E L X R I CAP-Strip FIR M BB S B, E 41 S8 logit Hl & Lk, B
BER 0.5 pg/L HEURM 5% % ELISA &MY 48K 100%: 07 ) CAP-Surip RARE BB R

RS AGER T CAP B mRERW R A 8RN HRAME.
[X@iA] AEEFHRAE ARRIE KA RERTLR  RE &I A4

[hESHB] S859. 84

4% & (Chloramphenicol ,CAP) BB 5| A B 4
B BS ME T i Ko bl A M Bk = AE . K LR B AESE B AE
M.EEHYHERARPHRETEEEE ANRBE,
HtRE A F EZHEREILE CAP TR &G
P, CAP RE S RKERW A EUERY 7.
R B SRS R TEARRA ELISA %™,
7% H R-Biopharm 4} #] .3 E Euro-Diagnostica 4\ f]
EHEHHE™ & BENBRRUALDRE, HH T
HRBESMK, MARHE LR TENTE. H
W, AP N AR EBEAR EEIHATELR
RE 1A (CAP mADb) 7 3078 40 MU ik ity S22 L, AR B
& oEERRER (GICA) FHE, R H & T
CAP 5 8 Pt 6 I 4 47 X 4K (CAP-Strip) , 334 HA:
BT TIE . BRI R A RGEW T,

1 MHEITk

1.1 zh¥ @B R0 s #EH
SPF % Balb/C /MR M B M K EEBE; /)

[ HEM] 2006-02-16
(2B H] E#H 863" %5 A (2001AA249030)

[(XmRiE\] A

(XERES] 1671-9387(2006)05-0006-07

REHE AR NSO HEEE RN RRF R
B CAP, 4 E>09. 0% ,Sigma A 8] 7= dr s 3B K ik
74 CFA.IFA ,Pierce 2 &) 7= & s 40 ifd 3% 7k 3£ RPMI-
1640 ,HAT . HT # PEG-4000 3% Gibco 2 &] = 5
# & 8 (HAuCL, » 3H,O), 78 B = 83 (Na,C,H;0
2H,O), EW A F A LR A ALEEIR
BSA-CAP-HS. £ # J§ OVA-CAP-HS (iE & M &F
%), OVA-CAP (E & & %), & i R IgG
(RaMIgG) . % #i B 8§ $% — #1 (RaMIgG-HRP) 1 §§
PR HLE (HRP-CAP) R A IR R4 ) & 5 oAl i 79 1
R BT, AR R AE R RRAF 48 X AR (NC 1) . 3L
FEOR . ROK 4K | 2% 8 M A B B Y D 1B S&S 4y /) 7
. 1 mg/mL @) CAP HE& K 0. 01 mol/L pH
7.4 FIBEBR Eh 2R vh ¥R (PBS) % B, BC # CAP #r 4
A o
1.2 HMpe&ANRKNIERE

A BSA-CAP-HS %% 6 J& # #i#% Balb/C /MR
5 H, &M & A 50 ng/R (3 BSA-CAP-HS +#
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T A R4 R A 5 T A 2 A8 78 40 JRUBR (50 5 6 % 0 A i K 0 T 7 9 A 2 S 7

BSA HBHE) ER 0.2 mL W TFHIE F 4 A
5. HRRXHE PBS # B BSA-CAP-HS, 5% &
CFA IR & 2L 1k N 3% % 5% A K @ PBS #% # BSA-
CAP-HS,. 5% & IFA B&# k. % 5 &, H KA
M4 BE1WREEEE 10 XETER M43m0
&, (84 ELISA il #1 BSA-CAP-HS Hi &3 # . b8
Wi ELISA # il 5T BSA-CAP-HS $i {437 & %k 4 , #2
fERF S Van SO0 F K #17. %35 BSA-
CAP-HS Hiik$#hr<<1: 1 600, B BIEH
NEAE R AR A 45 FR/NRRL

1.3 MBS 5 22 M Mk a0 05

1.3.1 #mpas RAEHT 2 d A RPMI-1640 1548
BE 3R NSO 1M 87 1 d I HAT ¥R R 400 . 3%
BHMABEBEEHPRSTER. SR RE%
& #% BSA-CAP-HS * BSA WEitE,.B® kS
JE B & TE S 50 pg BN 100 L, BRES 4
K 15 BR BR 2R 3R 0 43 33 PH 4 1 7 . AR SR EE /N L B
T IR UE ) 45 5 40 B 78 PEG-4000 £ F 5 NSO
HIERE . HEE MR MEC A %N
M2 i 96 FLAMMUEE otk b JHAT 1535,

1.3.2 HRBwmatktI Bt RESHMMILREFE 14
d 3 FH 4.7 #1 10 XJH HAT 8% .5 14 X2
Fi RPMI-1640 ¥ 3% 3 A i8] # ELISA #1 [ B
ELISA 47 FH 1 2% 32 8 40 Rfa 07 356 » o £ FHPE SR L 4
R A K AL AR R R AR R AT
SURE i Je 5 K3 3% R FE IR AT 45

l.4 CAPmAbMEIEREREFIFHLER
.41 CAP mAb &4 %& FRHEENIFEE KK
B IIREAT

1.4.2 CAPmAb &8 L a FHEEX T (DXKH.
FAlE14E ELISA 3R & . (2)EM S, £ 18 Batty %07

R EEME R (K, ¥R, LLCAP &
L 1ty P e 2 R0 BT 5 2K 24 4 O 0 okl A P BRI
ELISA I & & 50 & 9 &9 2k B0 5 % B (1C;0) . A
CAP mAb Xf CAP i IC,, S H Xt & M &% 1C.. 0T
Ir W AE R A SRR 3R

1.5 CAP-Strip S R KR E

1.5.1 CAP-Strip 9 %1% (DKEESHHE. *
RMFEBAEIRE" ., () &riikp s &, R8T
FeAR AR, B AL 25 pL ddw HK. 58 1 FL A 25 plL
CAP mAb &L # B LM A 25 pl. pH 8. 2 B
KE W, /KM 10 min J5, A 100 g/L NaCl
W 100 uL, FIRR M 10 min, WE R ABER, L&
CAP mAb B BRI 4  fL A R0 Wk s AR ic e
ERFFERA A S CAP mAb RS . SREH
20 min, 10 000 r/min &> 30 min, & I i&F,.MIEY
A 0. 02 mol/L. Na,B,O; I # (& 100 g/L. BSA)#
#,10 000 r/min B > 30 min, FLIE Y FH 0. 02
mol/L Na,B,O; I (% 10 g/L BSA,0.5 g/L &,
OB, 4 CRAEFH. SIS M F
. BRI 20 mm X 4 mm (BB 0 4 4R HLA
X-only B [6] B S X 5 MW F R BAR .37 C T4
1h,%#,4 CRFSH. (WNC BRI &, BikE
A 1 mg/mL A BSA-CAP-HS X F X-only B [q B
AL A7t AW 1 mg/mL 9 RaM IgG i F
773 B, JTHL/5 % BSA-CAP-HS # RaM IgG 4+
B it T b g 2 R IEIEE 0.5 cm BRI IR (T 2)
MBREXKC L, AR TR . H3.4 CRESLA.
OIREKM AL, ¥ LR NC B SRR
OB KKEKEE -T2 HED—&, A
CM4000 YIHIHLID R, B3, 4 CRF&EA. Bk
KW WE 1 R,

BT A A 4R % R

Fig.1 Schematic diagram of CAP-Strip showing its components
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1.5.2 #MFxeds BHREKESIHNO,
0. 01,0. 03,0. 09,0. 27,0. 81,2. 43 pg/L. f§ CAP %7
#E 5 in 3] CAP-Strip # S |, # B X/ 10 min,
Fi BioDot-TSR 3000 i & {2 T & H# @R

2 B 1 AH 3T 56 25 B 1 (ROD), DA 7] ¥& B 4% #E &
ROD 5 %5 A 4 # & ROD W & &2t (9=

RODasmanr o 10005 ) 9 44 s i » BAK 0 45 2 58 W
R()D”iifl%?&nﬁ:)

FE 0 PRS00 R 5 AL R L TE 2 X B AR 4K 42
PRUER 2R S A B HETEIA ST . BEBRE
HERIIHBME Joon FM L H 1=50% K B &
JREE, Bp CAP-Strip MR I B . 35 BRI B 45 B 5
% CAP-Strip #£ A # |, E iR KW 10 min, W
BAEYE., HEmER A TR CAYBRA
. TRABRAA.CARRLA; K
W T&.CRYIALBROAE,

1.5.3 CAP-Strip 9 e £ (DHEHEHE. H
CAP-Strip Ml EEEWE 4 %K 0,0.25,0.5,1. 0,
2.0,4.0,8.0,16.0,100,1 000 ug/L 1 CAP ¥5 ¥

3.5 —o— .15 /B Mouse 1;

3.0 —a— .25 /Bl Mouse 2;

2.5 | —&— .35 /) § Mouse 3;
.| —— .45 /N Mouse 4;
RERP —— .55 /N Mouse §;
AT 1.5 —e— B3t/ B Negative mouse

1.0

0.5 r

0

MEBE /DR LFE 0005 M R107)
Diluted concentration of anti-CAP sera
B2 /N LAY IR 3E ELISA (6
Fig. 2 Titers of anti-sera of Balb/C
mice by indirect ELISA
2.2 FLMARREIFE
WA AS 10d MERMESER 4 RAKIEF
B 384 FL o 326 FLA 3SR L BT L. Ml B H X
85% ;M #% ELISA Myl 45 R 8, HIEA 48 1L, FH
HRN 14. 700 ZFH M ELISA Wik, 3 KIS
KAG 8 BR A AT A0 A, 4 AN E K 1Cs0 )5 L i 1 3
Bt . R RO RCEAR. T HEH
1A10-E6, 2B5-C7,4F9-B2, 2 Z KR . K HE R E
Ih o Z 3R A WK RRE .
2.3 CAP mAb HIREFIHELE
2.3.1 % # MFELAH, ZEAMS W

wLBAKER 6 NEE R K SR A L8R
¥ (OFEEME, BORFEH#HL KK 6 #it CAP-Strip, 43 5
fE6dxtCAP FREWREN 0.1,0.5,1.0,2. 0 pg/L
B R RS TRE, BT REDR 6
M"EE.REABENE. QOOFEIAKR. A CAP-
Strip. &% ELISA iXFI &M BEEEE X 0,0.5,1.0
pg/L WA RE B IR EE AT . B RE
BT EE.MEHFEE. OREHLE HFARRE
K # CAP-Strip 4y 5| FE @ kf (2~8 OVRF
R2TA.ZERTRBEFEAA ARARRERZH
Fo b (6] % G W 25 SR i e L W AR

2 HRSa

2.1 HREMEERA/NBEEE

o 2 A 3 A AL SRl 5 R B Bk
B AR T 1077, HHKRE THRENRERR:
Hef 3 S/ B B g EL 90 o SBOR Boi , R B 3% 3

SNBSS &R
i —e— .15/ [ Mouse [;
100 1 —a— .25 /B Mouse 2;
i —a— .35 /[ Mouse 3;
. 80 —— .45 /B Mouse 4,
= i ~—%— .55 /i Mouse 5
¥ao 60
R -
B a0}
20 F
0
0 0.5 1.0 1.5 2.0 2.5

log[CAP dilution/100]

(§ 3 /R Y0 BB ELISA M & #t
Fig. 3 Inhibitive titers of anti-sera of
Balb/C mice to CAP by blocking ELISA
mAb RAE AR, K 4F9-B2 %kt & & - 4
s IR BB MUK HIES T 1: 1280 f1 1 ¢
640 000,
Bl FERZWAMBE CAP mAb BE# ELISA 3
Table 1 Titers of CAP mAb of the different
hybridomas by indirect ELISA

[14E ELISA #fft Titer by indrect ELISA

P 32 981 40 B vk

Hybridoma ML IE L 1 ;S
Supernatant Ascites
1A10-E6 1: 640 1: 160 000
2B5-C7 1+ 320 I + 80 000
4F9-B2 1:1 280 1+ 640 000
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2.3.2 ¥#&45 MHmAE49H,1A10-E6,2B5-C7 F1
4F9-B2 i K, 43904 2. 14X 10%,1. 68X 10° #1 1. 84
X 10" L/mol., K48 James %P1 K, Sk 10" ~10%
L/mol B ST EF N B M5 IS W R ARG i gk 1y 3
Pl Je AT MM BT 20 W &9 CAP mADb ERM A B8,
HAPL 4F9-B2 k& & .

1.0 r
0.8
m 06
BT 0.4 —e— 1A10-E6;
—8— 2B5-C7;
0.2
—&— 4F9-B2
0 B S— 1 1 — 1 J
0 5 10 15 20 25 30
FEEEL TR PUAKAE (ug - mL)
CAP mAb concentration
B 4 CAP mAb (¥ 5 F 3 8 (K. ) 8 di 2%
Fig. 4 Association constant
(K.,) curve of CAP mAb
2.3.3 4 FM  fHE 2 %,CAP mAb X CAP

B IC; K 0. 88 pg/L, BEBH A BF 5T il & & 89 CAP
mAb 5 CAP i R & A S B R EHMRMN A

0 ng/mL

-
0.020

0.01 ng/mL
@ 0.016 [

=g

{;‘32 0.012 |

=< i 0.09 ng/mL
£  0.008 r

0.004 0.81 ng/mL

— 243 ng/mL_— N\

16 20 24 28 32 36
BE

Pixel

B 5 CAP Hrdk S oL s M o i il 2R
Fig.5 Relative optical density (ROD) curves
of CAP standard samples by BioDot-TSR3000

A 5 AL, AEWEE CAP fRER M B AR
AR 5 B 3ot 7 B A %o s 5 BE (Lt 1 A+ ], BRI ok B 34
0 b 2R AR R KOG B E AT HOH L0
ng/ml At 9 8 8 % OF L AH X6 % R H & K 2. 43
ng/ml B 8 A K&, M CHEEER/D ., BRERF

FRBEHZXRN.XERANRERRARASA
THBEE BSA-CAP-HS P ¥ FABXEMP
Bg (CAP-HS )b 2 M HHE  FEELFK
B 4R, B 58 CAP mAb RJFSZHE: 5

HiBEpBE AP A B I X R,
%2 CAPmAb 5 CAP £ L SN RKN

Table 2 Percent cross-reactivity of

CAP mAb with CAP analogous compounds

1Cso/ XA %

W #1% Inhibitor (ug + L) Cross-
Hg - L reactivily
REE CAP 0. 88 100
AERFRMMN
CAP succinate sodium 0. 69 150
B & # Thiamphenicol >3.2X10% <0. 01
FHWE E Florlenicol >3.2X%X10° <0.01
HFEAGHLE 5
Penicillin G-K salt =>3.2x10 <0.01
& # Streptomycin >3.2X10° <C0. 01
3 # Tetracycline >3.2X10° <0.01
+ &\ # Oxytetracycline >3.2X10° <Z0. 01
B e . R o ' 5
Sulphadimidine >3.2Xx10 <¢e.01
## 7 B Norlloxacin >3.2X10° <0. 01

2.4 WA ERE
BioDot-TSR3000 % £ Y X} A [F] CAP #r # &
RIS R LA 5.

100 r
80
60

40

Rrelative optical density

X AEERN G 5 £/%

20

0
-1.5 -1.0 -05 0 0.5 1.0 15 20
log[CAP dilution/100]

Bl 6 AU i 4K 0 bR o 1 4R
Fig. 6 Calibration curve of CAP-Strip

W CAP Y B 0,25 B Jo X 7 i A8 X 6 %5 B (8, 22 4
i CAP-Strip WtrHEM £ WA 6. B1 & 6 v 4,
CAP-Strip Wi A 2 MBI S &L, & 4 BH
logit 4k, BlIH 7 A y= —32. 289x+38. 92, #H
FKEBN R =0.973 6.m=50% Bt , it £& 5 72 %F 17 44



10

(FALR BB R FEER (A RBFERD

REE

CAP Y FE R 0. 45 pug/L,BDEH B R EE X 0. 45
pg/L. ZEBP|LFREN THENTEMRPBES G

MR, AR B G IR B E 9 0.5 pg/L,

2.5 CAP-Strip I EER LR
2.5.1 # &K HFE3TH,CAP-Strip #Y B #ll &
WjBR A 0.5 ug/L,

£33 AIRKABERE (=6
Table 3 Sensitivity of CAP-Strip(n=86)

CAP % BE/(pg - L7D 0

Amount of CAP 0. 25 0.5 1.0 2.0 4.0 8.0 16.0 100 1000
258 Results — — + + 4 + ¥ + + N
2.5.2 EHHE BHEL4TH, ARMK 6 L EBA AR FEHOKR A 7 B CAP-Strip KM & R

CAP-Strip 4 . ER . BEAHBNERE 2 —
AE#HERBARBEEMRR (1=6)

£1

. RAERIFNERKE,

Table 4 Repeatability of CAP-Strip in different batches (n=6)

CAP [RRWEE/(ug + 1.7") CAP concentration

ik

Batches 445 Milk ¥ R Swine urine ¥ K Pork
0.1 0.5 1.0 2.0 0.1 0.5 1.0 2.0 T 0.5 1.0 2.0
050815 - + + + - + + + - + + +
050818 - + + + - + + + - + + +
050820 - + + + - + + + - + + +
050824 - + + + — + + + - + + +
050828 - + + + - + + + ~ + + +
050903 - + + + — + + + - + + +
2.5.3 #H4X% HESTH,CAPSuip §  £H100%.
ELISA il & M SUBHEAR 2, 55 R 552 — B4 &
%5 RAURKS ELISA ZAERHRBRERMELR
Table 5 Results of parallel test of CAP-Strip and ELISA-kit
# U 4 Tested method
M C’\(igﬁ.%?‘{’)ﬁ/ ELISA & &3 ELISA kit
CAP concentration oD RMMEE/ (g + 171 BilgR R4 A& Strip
50 Tested concentration Result
0 0.834 0 - —
44
Milk 0.5 0. 631 8.2 + +
1.0 0. 484 16.1 + +
0 0. 841 0 _ —
i R 0.5 0. 584 8.8 + +
wine urine
1.0 0.403 17.5 + +
0 0. 836 0 — -
L4 -
Fke) 0.5 0. 652 6.8 + +
1.0 0.511 14.2 + +

2.5.4 #®#ABH TERFBAN,CAP-Strip 15,
R BB BREEHRRETIL, 5SHH &
CAP-Strip IS R E2ME. KEREXHY,
CAP-Strip IEZ M N 2~8 CRE 12/HNALUL,
Z=HRTHREF 6 MAL L,

3 3
3.1 %FH CAP T HMEE ML *

BN RE MR AREERE TR
MR EAERMERE = — REFERTE

L IR BT MY s — R AE HERRAF FE BB UK
ZRBEBHE mAb R, N, ABR RN X
FllE & ELISA FIBH W ELISA ik R, 2
B8 Stenven %M IE & MR BF 1k IMB B OVA-CAP-
HS &0 8% J5, A 8] % ELISA #2 H 8% 5 b
BHBRM: SRRABRE I WERAEUBKY
OVA-CAP fE R @8R, % ELISA % HERRfr
RIRFHLIR , FIBELIT ELISA 350 5 FH 4 2% 38 78 40 iU
CAP BB Ry, TR 25 1 T 8 6 8 . R AR P AR
FrRMRA 3 HRRTBAM.
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3.2 %F CAP mAb &G ¥

N VBUR VFER W mAb RENS RS
ZHXB.AMTEABRAREERDIHSHT 4T
AR 1 15. 6 BHRER BSA-CAP-HS,5 K #
% Balb/C /NEUG R 40 O Rl & BOR T it 3 R 243
40 M, %k B P BT B 4F9-B2 Bk fil 8 CAP
mAb, 2% ,.CAP mAb (8|3 ELISA %44
#oM1:1280,8/KH 1+ 640 000,K, 1. 84X 10"
L/mol,IC;, 2 0. 88 pg/L, SR EBREHRMN KL
XERHERF10Y%, SHMBEBEEMTERAY
XXX, ZEREZEH FRBRIBEET &
fr BUR L FF R MR CAP mADb,
3.3 XF CAP-Strip R B¢

OB R B AR 5 X I R RO R SE AN K
INFROLE R . ABFSTHI & CAP mAb ) K, 25 10

~10" L/mol, A& E M AP, Bt 4 3R p R ik
A B REER 0. 45 pg/L, ZEREWR K 0.5
pg/mL, YEBTER B CAP-Strip bt il 28 4% v S5 19
BB BT E B HR 4R 4 bn ik 45 SR A 89 R % 4t 48
AERERBTRME B, A5G AR K E
CAP M A% EHEW A 7RG CAP 3K B # X UHE
WEER K DR ERMY SRER KR
Bl 0~2.43 pg/L. @it 5 ELISA R &N/ S
RIIEE, AR TR AR S A RIS R,
HELISA KA EMPFEHER 100%. HFHELHN
EHESERREN  AMREL LR NIRRE
£ CAP mAb W R, 2R ERBIEL, AH R
il & 89 CAP-Strip R BUE & . EFH T R MR,
AT CAP MR B .
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Filtration of hybridoma lines of monoclonal antibody and

development of colloidal gold-labeled strip for

rapid detection of chloramphenicol

WANG Zi-liang'*,WANG Jian-hua',YANG Yan-yan®’,YANG Ji-fei’,
ZHANG Hai-tang” ,FAN Guo-ying?,ZHANG Gai-ping’
(1 College of Animal Science and Technology. Northwest A &. F University,Yangling .Shaanxi 712100,China;

2 College of Animul ScienceHenan Institute of Science and Technology . Xinriang . He'nan 453003 ,China;

3 He'nan Provincial Key Laboratory for Ammal Immunology,Zhengzhou . He'nan 450002,China)

Abstract ; Balb/C mice were immunized with BSA-CAP-HS and hybridoma lines that secrete monoclon-
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al antibody against chloramphenicol (CAP mAb)were filtered with cell fusion and the immunological traits
of CAP mAb were characterized. Based on the principle of gold immunochromatography assay (GICA),a
stript for detection CAP(CAP-Strip)was developed with CAP mAb and its traits were tested. The results
showed that three hybridoma lines were filtered and the best one was 4F9-B2, which secrete CAP mAb
with indirect ELISA titers of 1 : 1 280 in supernatant and 1 : 640 000 in ascites. CAP mAb has a high affin-
ity constant (K,) with 1. 84 X 10" L/mol,a good sensitivity with an IC;, of 0. 88 pg/L to CAP,150% cross-
reactivity to CAP succinate sodium and little or no cress-reactivity to other compounds. The calibration
curve of CAP-Strip was typical sigmoid curve fitted to the four parameter logistic. Its detection limit was
0.5 pg/L and its sensitivity was as same as that of competitive ELISA-Kit and its coincidence rate was
100% compared with ELISA-Kit. The CAP-Strip possessed rapidity, sensitivity,specificity and briefness
and was proved to be used in the rapid test of CAP residues in animal food.

Key words: chloramphenicol ; cell fusion; monoclonal antibody; gold immunochromatography assay;

rapid test strip

(L% 5 1)
Abstract ID:1671-9387(2006)05-0001-EA

Development of indirect ELLISA for detecting PCV2 antibody

YANG Zeng-qi,ZHU Wei-guo.WANG Xu-rong,ZHANG Yong

(Collage of Animal Sciences Northwest A &. F University Yangling s Shaanxi 712100.China)

Abstract: In order to express ORF2 gene of porcine circovirus type 2 (PCV-2),a pair of primers was
designed according to the sequence of PCV2. The ORF2 gene was amplified by using the primers having
Hind I and Kpn 1 site by PCR, and then the gene was subcloned into prokaryotic expressing vector
pBAD/g . So the recombinant plasmid named pBAD/g I -ORF2 was constructed. After that,pBAD/g I -
ORF2 was transformed into Escherichia coli TOP10 and induced by [.-Arabinose. The results of SDS-
PAGE and Western-blot indicated that the ORF2 gene was expressed and the recombinant fusion protein
was about 28 ku with purity over 85%. By using the fusion protein,a kind of ELISA method can be built
for detecting PCV 2 antibody.

Key words :porcine circovirus type 2;ORF2 gene;expression in E. coli ;ELISA ;detecting



