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Abstract: [Objective) In order to study monoclonal antibody of porcine circovirus type 2(PCV2) Cap
protein and establish the ELISA detection method for PCV2, a procaryotic expression vector of PCV2
ORF2 was reconstructed, which can express Cap protein highly efficiently. [Method) To amplify the PCV2
ORF2 in vitro,a pair of primers with BamH | and Hind [l endonuclease sites were designed by primer
premier 5. The amplified ORF2 was cloned into pET-32a (+) when plasmid pMD18-T-ORF2 was recon-
structed after the amplified ORF2 was contirmed right by sequencing. The reconstructed pET-32a-ORF2
was transformed into BLL21-AE3 and the fusion proteins were expressed when it was induced by 1 mmol/L
IPTG. The expression products of reconstructed pET-32a-ORF2 SDS-PAGE undernent electrophoresis and
Western blot detection. [Result] A 580 bp fragment as expected was acquired by PCR amplification and
confirned right by sequeding. The expression products of reconstructed pET-32a-ORF2 is a fusiion protein
and can bind with polyclonal antibody of ORF2 by SDS-PAGE electrophoresis and Western blot detection.
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[Conclusion) The high expression proteins of the reconstructed pET-32a-ORF2 in BL21-AE3 have a good

immunoreactiviby.
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¥ B ¥ 55 5 2 W (porcine circovirus type 2,
PCV2) 2 Wi AT 55 2 5 48 5 W 5 5 iE (postweaning
multisystemic wasting syndrome, PMWS) [ J5 Jit ,
IR T 1991 A & Rk & 3 . %R A E ] 5]
AW AT A8 R A vy BB T, iR AT RE A2 RIS R
= i (Congenital tremors, CT) . i85 [ R B % 4
4 fif (porcine dermatitis and nephropathy syn-
drome, PDNS) Fl B I 38 %5 975 25 & fiF (porcine respir-
atory diseases syndrome, PRDS) A5 624 | o o =
IR, PCV2 R FT 51 R 1Y 4% s e 3 i 2 B4 &
FUOH A A% Y o O 52 110 2 U, I 51 762 At g Tt 1 40k
S | T TR 1 R MELAAG S5 . HgLPCV2 2
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PCV2 By i 1) S B 2 1l N7 S5 i PCV2 A 32 6 i ¢
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PCV2 3L KE R 1 767 bp 5 1 768 bp,
47 f1 45 ORFL Ml ORF2 76 4 9 11 A ) 352 #E
ORF1 Jy 945 bp, Zifth B 315 > 2 kR 14 B 1 9 75
S T, ORF2 Sy 702 bp. S fi iy 234 A&
MA L 78 1 Cap, Cap # 2 PCV2 1y £ 45
PR A B0 I S IS . ORF2 (2 5K
X B 12 ~ 18 I 34 ~ 41 fi 48 5 BR Xt % E 1 i
FEAR N, 69~83 M 117 ~ 131 i 5 JE 2 F I il
1 B 4N PCV2 itk A i Cap 2 11 AL
N TS PCV2 A i K60 H AR B9 4K 48 fir 72, Liu
D ORF2 # 4H i ki pMAL-His8 1£ E. coli
“XL1-Blue MRF” £ 4t i il 2 % ik, L4k, PCV2
ORF2 (4 BLAZ AR R AT ARG # Rk R R0
JiR 9 B AR R R AR B ARGk 2 ST L Cap B 111
ELA% AR FR AR 5 AN TE TR AL A 7 R A
k.

ORF2 FEA 1 1~123 bp o & & WA %65 7.
5 ENA KRG T IF 51 (NSL) , 78 % M5 A%
KX RG h RIXWOR B 2Z. W, A W58 78 X
ORF2 #47 PCR ¢ 34 1) AL 3 1% Bt ¥ 51l J 580
bp % ORF2 F Bt AR5 4 3% r Be s A pET-32a
() Fik# ik, £ BL21-AE3 f ] IPTG #47i% S
21K, X R IR P2 W) 4T SDS-PAGE, Western blot
KL LA PCV2 Cap # H R 58 B BT AR B i 45 B

i) 432 ELISA J5 35 19 2 37 245 SR
1 M55k

L1 # #

PCV2 5y Btk 1 PCV2 Z s BEdr ik, ¥ i db
PP LR 27 5 Wy B2 2 e S i 52 6 28 (LR ff AR AR
T H % IR AE . pET-32a(+) 8k R 4 K Z K
DH5a g [ Invitrogen, pMDI18-T #&{&.BamH I .
HindIll \ T4 DNA % £ . DNA $2 Bl 71 & . PCR
R &L R B R & DNAC i Il i ak R &
DL2000 Marker M & [ Marker, ¥y | TaKaRa,
PTG, Amp I A E AW HARARA A, Ni-NTA
A F & H QIAGEN. E A & ik # &
protein refolding kit 4 f Novagen,

1.2 SRt 568 mM

%% GenBank I F 1 £ #k PCV2 ORF2 #t:
P51, J Primier primer 5. 0 ¥t 519 . B 938
FrBER /N 580 bp. If 3 B AE 518 BT BiF 1A
BamH 1 .Hind [ B§EYINLS . 5193 M LW A
PIHARGRAF G SIWFHImT .

P1.:5-CGCGGATCCCTACATTTCCAGCAG-
TT-3';

P2.5-GGGTTCGAAATGACGTATCCAAG-
GAG-3',

1.3 A &

1.3.1 ORF2 AB# KA W —70 CLRAFM
PCV2 7y gtk 20 T B2 KW 52 10 PK-15 40 g . 5%
Fr 48~72 h YR AR K 72 1l DNA $2 B0 R &
FEHCE DNA I 7 PCR #7314, #37 50 pl ¥ 3% {k
Z :Premix Taq 25 HL,%I%‘]E}%% 2 pL,dNTP 1
pL B DNA 1 4L ddH, O 21 pL. #WFR&RFY
.94 CHiZM 2 min; 94 C1 min,53 C1 min,72
C 1.5 min, 3 35 NMEF; )5 72 CEEAf 10 min,
PCR 7 ¥y B3 Uk 4 W /5 . ] PCR 7 4 ol i 5 &
(TaKaRa 2> w]) i B 5 69 F B .

1.3.2 ORF2 AW %7 MR pMDIS-T %
UL o Wi B Be 5 pMDIS-T 4k T
16 CiEd, I 1L DHb5a JB3Z 240 M0, i A Pk ik
BE RN T & 50 pg/mL Amp+#) LB WK B 57
3R e, B AR BT CRE , ] BamH T A1 Hind 1
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KeOUUR ) %5 5, 4 58 78 1E 1 1) B 4 Bk A 44 A pET-
32a-ORF2, Jf ik b 10 A= My 8RR A IR &) 47 7
F0E o AR 2 FL e i HE S Y E B Pk

1.3.4 FT@FK# pET-32a-ORF2 w95 F k&
H A it ki pET-32a-ORF2 % 4k K I #+ # BL21-
AE3. ¥ Amp+ P4z, % 37 CHid% 48 h, PRI &
BRF 5.0 mL Amp+ 1y LBIRAAREFRFEEN .37 C
RV .4 1 mmol/L 1y IPTG 5Kk, 440 T
1,2,3,4 F1 5 h @O R R, 5 ¢ RIBATE GR
i) fin 3 mL 2% vh ik Mg ik, HigW T 4
‘C.12 000 r/min & .0> 5 min, & ¥, 3518 pET-
32a-ORF2 AR BEMIETIIE ., 100 pL gliK H &
ULE , $E BR &35 451 1 Jr 15 47 SDS-PAGE ;i
1.3.5 pET-32a-ORF2 £ ix B &G ey 41
2 QIAGEN 728 A i1y Ni-NTA & (1 4fi {6 1l ) & 3%
Wy, %f pET-32a-ORF2 ik & A A7 4 fk . HAR Ty
2 4 ¥ Denature Bufer B (pH 8.0) EFmE4HE
il A£: Denature Bufer B SE4f (%) His « Bind ## Jig
#£. F Denature Bufer C (pH 6. 3) %% 2 ¥X .Dena-
ture Bufer D (pH 4. 5) ¥k 3 K, %R J5 H Buffer E

1 2 3 M

2000 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

Kl 1 PCV2 ORF2 £ [K PCR § 34 =4y H 3k &
1~3. PCR /=4 ; M. DL2000
Fig.1 PCR products electrophoresis of PCV2 ORF2
1—3. PCR products of PCV2 ORF2;M. DL2000

2.3 BEHRHN pET-32a-ORF2 L E

PCV2 ORF2 (%) & 4 i ki pET-32a-ORF2 H
BamH 1 /Hind M XY, 7] 3545 249 580 bp 1 Fr B¢
(El 3), 2 I A= P B AR A RS /1), 25 5
7~ pET-32a-ORF2 J¥ 51 58 4 H i HE 28 58 42 1 ff

VEEH B E & PBS AT BFRIKE .4 C .12 000
r/min £.0 5 min, WA VLTE . TITE M 1 2 PR
£ protein refolding kit(Novagen 2y &) B )5, T
4 CHIWm 0.1 mmol/L DTT f#% 50X Tris « HCI(1
mol/L Tris » Cl,pH 8.0)#&#r 6 h,Jt DTT A9 50X
Tris « HCl & #8712 . #8774 4 C.2 000 r/min
B0 5 min, B4 %E . —20 CLAAERH
1.3.6 F4% G pET-32a-ORF2 ¢9#m  4ifk iy
FHE M4 12 g/L SDS-PAGE vk 5 JH L 5 B
PEEED NC i, 153547 Western blot 435 3 46
—2 NC JEH Tl & LL Y 4, —2f NC g TBST
VEWLJG 7 7% 2= BSA R PR BE G A 1 s 50 7 B
B PCV2 ZkEdiik, iR TR 1.5~2 h Pk
JEMA 1 20 000 # By HRP-Sebif TG, = i 4k
¥ 1.5~2 h, Yk & T DAB R W (W b i (5, %%
TR AT i T ZE A K 20k W R .
2 HR5H
2.1 ORF2 EER PCRyEER
ORF2 5[5 PCR 43 7= ¥y ik ) » 4845 580 bp
B RE S 450 (B D 5 U 38 R BeR/h—F,
2.2 EHEH pMDIS-T-ORF2 I L E
LB Ak DH5a B9 3 41 3 Ji k7, F| BamH T |
Hind [l #E47 SUREDI . HL Uk H B2 580 bp Y &4l (&
), WM R -, mYa LigEWAEYREAS
BN BN 7 %58 . 5 OFR2 3P R 558 4 —2.

2000 bp

1000 bp
750 bp

500 bp

250 bp
100 bp

& 2 T4 Bk pMDI18-T-ORF2 it Wit 1) %
1,2, 3 HEFY pMD18-T-ORF2; M. DL2000

Fig. 2 BamH | /Hind [l digestion identification of pMDI18-T -ORF2

1,2. pMDI18-T-ORF2 digested with BamH | /Hind Il ; M. DL2000
2.4 THAKER pET-32a-ORF2 Wi & %K%
pET-32a-ORF2 4k 1) K I kT 1 BL21-AE3 %4
fite ) 12 g/ 1 3R D9 M ok Bl 356 15 0T 75 3 i R0 AN [m] 15
S [A] A 5 i 4T SDS-PAGE 4341 & 81, pET-32a-
ORF2 EFESF B 1 &2 44. 3 ku E A&
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2000 bp

1000 bp
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500 bp
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[ 3 HABK pET-32a-ORF2 /Y XU U] % 5
1~3. BamH 1 /Hind Il XL E Y]
pET-32a- ORF2; M. DL2000
Fig. 3 Digestion identification of the pET-32a-ORF2
with BamH 1 /Hind [
1—3. pET-32a-ORF2 digested with
BamH 1 /Hind [l s M. DL2000

2.5 pET-32a-ORF2 RikF=4¥py ik

FIEIEM M pET-32a-ORF2 F=4 F His » Band
g4k )5 . SDS-PAGE ¥l i /R . IPTG iS5 5
h, =y ik s i m (B 5) .

M 1

97.2ku

66.4 ku

44.3 ku
42.5ku

29.0ku

K 5 @m4IHE M pET-32a-ORF2 i 4lifk
1. 4ifk i) pET-32a-ORF2 Z& 11 ; M. % |4 Marker
Fig. 5 Purification of the pET-32a-ORF2

recombinant protein
1. Purificated pET-32a-ORF2 protein;

M. Molecular weight protein Marker
31w

o1 T ORF2 JE [N 1~123 bp H & & A % 4
T AEH R RGP RBHMORE . Trun-

RS E AW 30% .,
97.2ku
66.4ku
44.3 ku
42.5ku
29.0ku

K 4 pET-32a-ORF2 F k=¥ iy SDS-PAGE il 45
M. & [ B4 T R AR i 5 1~5. pET-32a-ORF2
e BL21 H4r S 1.2,3.4,5 h 9 RIK 9
6. 1% Sl pET-32a-ORF2 (K ik =)
Fig. 4 SDS-PAGE analysis of pET-32a-ORF2
expressed products
M. Protein molecular weight Marker;
1—5. pET-32a-ORF2 expressed products respectively
induced by 1.2.3.4.5 h;6. pET-32a-ORF2
expressed product before induced
2.6 pET-32a-ORF2 FRiEF=#HJ Western blot £7E
Western blot £ 45 H i 75, ORF2 ) 38 & =
YIRS U PCV2 Z st BEPTIR (B 6) B AT e

66.4ku

44.3ku
42.5ku

29.0ku

K6 ®mHEMH pET-32a-ORF2 1) Western blot £ il 45
M. % 4 Marker; 1. pET-32a-ORF2 5 [ B[} i
Fig. 6 Western blot analysis of the recombinant protein
M. Molecular weight protein Marker;
1. pPET-32a-ORF2 protein analysed by Western blot

dova ZU gk Bt g & argU.ileY.leuW K prol tR-
NA #:H ) BL21-CodonPlus (DE3)-RIPL E. coli,
X PCV2Z ORF2 &P A BEAT T 4238, 3R T B0 K
R RIS R R A A B S B, ORF2
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1~123 bp 5 PCV2 F ZHTJF Y 45 5 P TE
WA R AN AR T I T A A . AR F 5 A A ) 2
w2 IPTG SR TRkl HRika A
KRB E M 30% , 8 % & T ORF2 47 51 i 1)
Feik " UE B T AW BT A B

AW 5T H 20 AR DAL TR R 1 B AT T
A e T S . i, AR ST NiENTA 8
a1k 0 & (QIAGEN 22 ®D X H 8 1 #5471 46
b e 4 W4 5 1 B MR T GA 7 mg/mL % T
WSS R Rl E ., N TIREEHEN
() B i 2 1 Ve A ST R 28 1 2 1 R & protein
refolding kit (Novagen 2\ &) X} F ¥ 47 % #r & 14 .
Western blot £l 25 F % B , 28 2l 1k 52 % 1) 5 41 26
FARES IR SR 455 PCV2 Z ik, XU H W
EHEAYS PCV2 MF @ dt sk, i | T PCV2
ORF2 BT Pk K PCV2 i ELISA # Ml J5 v 14
W5
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