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Cloning o ORF1 Gene o Porcine Circovirus Type 2
and Its Expression in E. cdli

XI Xin, CHEN Huan-chun™ , L1 Chuan, LIU Zhengfei , CAO Shengrbo , JU Chunmel
(Laboratory d Animal Virdogy , Colege d Veterinary Medicine, Huazhong Agricultural University , Wuhan 430070 , China)

Absgract A pair of gecific primers were dedgned and syntheszed acoording to the published sequences of
ORF1 gene df PCV-2. The conplete DNA fragment of ORFL gene was obtained by PCR from vird DNA of
PCV-2 QD drain. Its nuclectide sequence was determined by the dideoxy-mediated chain termination method.
The results showed that the conplete open reading frame (ORF) of ORF1 gene encoding 314 amino acids was
945 Ip in length. A comparion of the nucleotide and amino acid sequences of ORFL gene with that of other
PCV drains showed that the identity of nucleotide with PCV-1 and PCV-2 were 83% and 96.4% 99.2 %
repectively ,and identity of the deduced amino acid with PCV-1 and PCV-2 were 84 % and nore than 98 %
regecitively. The DNA fragment of ORFL gene was subcloned into prokaryotic expresson vector pEF28a and
p GEX- KG;while the ecific non-fuson and fuson proteins with GST of nolecular weight 38 kD and 63 kD
were expressed in E. cdi BLx (DE3) . Wesgtern blotting assay indicated that the polyclona antibody againg
PCV-2 oould recognize these two proteins.
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ORF1 ,
AMWS  PCV-2 QD
, ORF1 E. cdli
1
1.1
QD
DHX BL (DE3) pET
28a pGEX-KG . pMD-18T
1.2
T4 DNA
Taq DNA dNTPs
. IPTG UNIQ-5 DNA
. HRP
IgG . POV-2
1.3 PCR
PCV-2 QD PCV PK-15 37
24 h 300 nol /L D- 20 min,
mBS 3 , 60 h. ,
,10 000 r/min ,
, K
100p g/ml, 37 1h,
10 min, , 3000 r/mn
1.4 PCR ORF1
GenBank PCV-2 ,
ORF1 .
P1:5- TGA GGATCCATGOOCAADAA RATGRAG-3
ORF 1 23 , EcoR ; P2:5-
ACCGAATTCTTAGIAATTTATTTCATATGG3
ORF 924 945 , BamH
Sangon . PCR 95 5 mn
, 95 1mnb55 72 1mn
30s,35 72 10 mn. 1%
PCR , pMD-18T
, pMD-ORF1
1.5
DNAdar  BioEdt , PCV-1
PCV-2

1.6
EcoR BamH pMD-ORFL1 ,
945 bp , EcoR BamH
pET-28a pGEX-KG ,
E. cdi DH3 | PCR
, pETORF1
p GEXORFL.
1.7 ORF1
pETORFL pGEXORF1
E. cdi BL» (DE3) ,
100 mg/L 50 mg/L
LB , 37 Aso
0.6 1.0, 4 ,
LB 37
Aso 0.5 0.6, IPTG 1 mnol /L
4 3h 4 5000 r/min
, 1xPS , 3
5mn, 20l DS PAGE.
1.8
IPTG 3h , )
1/10 A
3 5 30 s, 30s, ,
12 000 r/min 15 min, DSPAGE.
1.9 Wedern ORF1
DSPAGE
: (TBST + 1 %B3A) ,
140 E. cdi BL, (DE3)
PCVv-2 37 1h,
HRP lgG ,37
1 h ,DAB

2.1 PCR
, POVv-2QD
,PCR 1%
960 bp
(Fg.1) , .
18T , E. cdi DHSX |
, PCR EoR BamH ,
945 bp )
: POV-2 QD
5 bp , 314 4
A 28.04 % ,T 24.66 % ,G 26. 67 % ,C
52.70% ,CC 47.30 %. QD

pMD-

ORF1

20.63 % AT
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L 304 pnds PCV-2 (AJ293867)
b YUA (AY035820) D (AY181947)
(Table 1) , Q@D Fov-1
2000— ORF1 )
1000 — 84.0%. PCV-2 ORFL :
o 96.4% 99.2%,
100— , 08 %
QD POV-1  ORF1
,QD ORFL PCv-1 “ GTAAGT”
“ CAG ,
Fig.1 PCR product of POV-2 QD drain FOV-1 ORFL Rep
M :Marker DL2000; 1 —3:PCR product ; 4 :Neggtive control ! (Fig' 2) ’QD PCV-
1 , 5 3 ,
ORF1 294 1 ,QD ORF1
GenBank AY291316. PCV-1 “ FILNN”
22 @ ORF1 “ H.QG™ " YCSK'3
PCV 1 dNTPs “ GKS'. QD ORF1
DNA «&r Cudal W , 3 “ NPS’
QD ORF1 GerBank Pk-15 PCv-1  “ NQT" “ NAT", PCv-1 “ NPS"1
(U49186) pmws PCV (AF027217)
SPAL1 (AF201308) GER2 2.3
(AF201306) Jan. No. 35 (AB072303) PETORF1  pGEXORF1
TaiWan SC(AF465211) FHg.3.
Table 1l QComparion of sequence identity of QD drain with PCVs
Vrius drain PK-15 pmws SPAL CER2 Jan. No. 35 TaWan pnds YuA D
POV-1 PV s POV-2
GerBank No. U49186 AFO27217  AF201308  AF201306  ABO72303  AF465211  AJ203867  AY035820 AY281947
Nudeotide( %) 83.0 9.2 97.2 97.2 97.3 9. 4 97.5 97.4 9%.7
Ao acid( %) 84.0 9.0 99.0 9.0 99.0 9.0 99.0 9.0 98.0
pk=15  MPSKK-——SGFQPIIKRWY MEEEK_\'K LRELY 1 SLFDYFYCGEEGLEEGRTPHLQGFANFARKQTFNKVEWYFGARCHIEKARGTD 90
] MP! SKKNGRSGPQPHKRW\DERKKI RDLPISLFDYFIVGEEGNEEGRTPHLQGFANFVKKQTFNKVKWYLGARCHIEKAKGTD 90
B bR et
pk-15  QONKEYCSKEGHILIECGAPRNQGERSDLSTAVSTLLETGSLVIVAEQFPYTYVRNFRGLAELLKVSCKMQQRDWKTAVHVIVGPPGCGE 180
un QONKEYCSKEGNLLIECGAPRSQGARSDLSTAVSTLLESGSLYTYAEQHPYTFYRNFRGLAELLKVSGKMQRRDWK TNYHY TYGPPGCGK 180
*k Hokk dekokoksk sfolekstsfokaokokkeok
pk-15  SQWARNFAETRDTYWKPSRNKWWDGYHGEEVYVLDDFYGWLP®DDLLRLCDRYPLTVETEGGTYPFLARSTLITSNQAPQERYSSTAVIA 270

Qo SKWAANFADPETTY$KPERNEWSDGYUGEEYVVIDDEYCWLEWDDLLRLCDRYPLTVETKGGTVPILARSLLY TSPLEWYSS’I'J‘\ YPA 270

* oA dokd K ddoRd

*

pk=15  VEALYRRITT)QFWKTAGRQSTRVPRGRFEAVIPPGALEPYK INY
@ VEALYRRTTSLYFWKNATIEQS TEE-GOQFVTLSPPCPEFPYEINY

® ki ok * %k

Hgk kR gokk

Fig.2 oomrparion of the deduced amino acid sequencesof QD grain with PCV-1

“ =" CGKShox; 07" :N-dyms/ation stes

* * *” -amo acid squence identity Y _” :the nrotif s charactrigtic of protein involved in rolling-circle DNA replication;
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Fig.3 Reconmbinant expresson plasrid dgested by regriction engymes
M; :Marker DL15000 ;M, :Marker DL2000

PCV-2 ORF1L PCV-2 OPFL ,
1:pGEXORFL/ Pt ;2:pGEXORFL/ EcoR ;3:pGEXORFL /S

4:pCGEXORFL/ Pt ;5:pGEXORFL/EoR + BamH ; 6:pETORFL/ Pt Rep RQJ' !
2.4 ORF1 E. coli ,
DSPAGE (Fg. 4A) , pETORFL ORF1 , . ,
p GEXORF1L 38kD 63 kD PCV-2 ORF1 PET
, . 2h 28a , )
, DSPAGE. , . ,
72 %. ORF1 pGEX-KG GST
2.5 Wegtern , ORF1  GsT
3h Western .pGEX Pec
S DSPAGE NC , GST ,
BL21 (DEB) FO/'Z y y
HRP IgG , DAB . )
pETORFL  pGEXORF1 38 kD 63kD
, (Fg.4B) . , ,
PCV-2 ORFL BL, (DE3) )
(A) (B)
kD M 1 2 3 4 5 6 7 8 9 10 n 12
116.0—
66.2—
450—
35.0—
25.0—
18.4—
14.4—

Fig.4 DSPAGE(A) and Wesern blot anayss(B) of exqpresson productsin E. cdi for ORFL gene
M :Protein marker ;1,2 :pETORFL; 3:Incluson body of pETORFL; 4:pET-28a;5 ,6 :pGEXORFL;

7 :The incluson body of pGEXORFL; 8:pGEX- KG;

9:Poteind E. cdi BLy (DE3) with pGEXORFL; 10:Potein of E. cdi BLy (DE3) with pGEX- KG
11:Potend E. cdi BLy (DE3) with pETORFL; 12:Potein o E. cdi BLy (DE3) with pET-28a
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