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Expression and Purification the Recombinant Proteins of
Porcine Circovirus Type2 ORF1, ORF2 and ORF3
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Abstract

Porcine circovirus type2 (PCV2), a pathogen that infects the pig’s respiration system, lymphoid tissues, kidney
and liver, was the cause of porcine post-weaning multisystemic wasting syndrome. Recently, PCV2 caused the
economic lose in America, Canada and Europe. Herein we extracted the nucleic acid of the suspect infected pigs
from south of Taiwan in 1998 and the three genes (ORFL1, viral replication related, ORF2, viral structure protein
related and ORF3, function not clear) were all amplified by polymerase chain reaction. After the purification process,
the PCR products were cloned into a E. coli expression vector, pET24a. After Sequences confirmation, the log phase
cultures were induced by IPTG and the recombinant proteins were analyzed by SDS-PAGE. The results show that
ORFland ORF3 genes could be highly expressed, besides ORF2. The recombinant proteins were confirmed by
western blots. The purified recombination proteins should be the base for development of PCV2 antibody detection

kit.

Key words: Porcine circovirus type2, post-weaning multisystemic wasting syndrome
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M A B C

500bps
1. PCR PCV2 ORF3 M 100 bps mOREdr
B ORF?2 QORF3
Fig.1.The amplification of PCV2 genes by PCR. M:100 bps markers ~ A: ORF1
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B: ORF2 C: ORF3

A B CD E F

500bps

2PCV2 PCV2 DNA
A 100 bps BJalr kkeor Me&Cr kerpET2 Ha ORF1E ORF2F ORF3
Fig2. Restriction digest of the pET24a-ORFs recombinant clones. The DNA were double digested

with EcoR | /Xho (ORF1 and ORF3) or Hindlll /Xho (ORF2). M 100 bps ladders A 1kb ladders

B pET24aonly C recombinant ORF1 clone D: recombinant ORF2 clone

clone.

E: recombinant ORF3
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3. PCV ORF1 ORF1

6 CAC codon
Fig3. Sequences analysis of the ORF1 gene of PCV. The position of forward primer, reverse primer

and the 6XHis codons were indicated by
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130 140 150 160 170 180
ACAAGCTTGC ATGACGTATC CAAGGAGGCG TTTCCGCAGA CGAAGACACC GCCCCCGCAG
190 200 210 220 230 240
CCATCTTGGC CAGATCCTCC GCCGCCGCCC CTGGCTCGTC CACCCCCGCC ACCGTTACCG
250 260 270 280 250 300
CTGGAGAAGG AAAARTGGCA TCTTCAACAC CCGCCTCTCC CGCACCTTCG GATATACTGT
310 320 330 340 350 360
CARGGCTAGC ACAGTCAGAA CGCCCTCCTG GGCGGTGGAC ATGATGAGAT TTAATATTAA
370 380 390 400 410 420
CGACTTTGTT CCCCCGGGAG GGGGGACCAA CARAATCTCT ATACCCTTTG ARTACTACAG
430 440 450 460 470 480
AATAAGAAAG GTTAAGGTTG AATTCTGGCC CTGCTCCCCA ATCACCCAGG ATGACAGGGG
490 500 510 520 530 340
AGTGGGCTCC ACTGCTGTTA TTCTAGATGA TAACTTTGTA ACTAAGGCCA CAGCCCTAAC
550 560 370 580 590 600
CTATGACCCC TATGTAAACT ACTCCTCCCG CCATACAATC CCCCAACCCT TCTCTACCAC
610 620 630 640 650 660
TCCCGGTACT TTACCCCAAA ACCTGTCCTT GATTCCACTA TTGATTACTT CCAACCARAC
670 680 630 700 110 120
AGCRAARAGGA ATCAGATTTG GCTGAGGCTA CAARCCTCGG CARARTGTGGA CCACGTAGGC
730 740 130 760 710 T80
CTCGGTACTG CGTTCGARAA CAGTAAATAC GACCAGGACT ACAARTATCCG TGTARCTATG
190 800 810 820 830 840
TATGTACAAT TCAGAGAATT TAATCTTAAA GACCCCCCAC TTAAACCCCT CGAGCACCAC
B850 860 870 880 830 900
CACCACCACC ACTGAGATCC GGCTGCTAAC ARAGCCCGAR AGGRAGCTGA GTTCACTGCT
910 920 930 940 950 960

4 . PCV ORF2 ORF 2
6 CAC codon
Fig4. Sequences analysis of the ORF2 gene of PCV. The position of forward primer, reverse primer
and the 6XHis codons were indicated by

124



10 20 30 40 50 60
GAGCGGATAA CAATTCCCCT CTAGAAATAA TTTTGTTTAA CTTTAAGAAG GRGATATACA
70 80 90 100 110 120
TATGGCTAGC ATGACTGGTG GACAGCARAT GGGTCGCGGA TCCGAATTCA TGGTAACCAT
130 140 150 160 170 180
CCCACCACTT GTTTCGAGGT GGTTTCCAGT ATGTGGITTC CGGGTCTGCA ARATTAGCAG
190 200 210 220 230 240
CCCATTTGCT TTTACCACAC CCAGGTGGCC CCACAATGAC GTGTACATTG GTCTTCCRAT
250 260 270 280 290 300
CACGCTTCTG CATTTTCCCG CTCACTTTCA ARAGTTCAGC AAGCCCGCGG ARATTTCTGA
310 320 330 340 350 360
CAAACGTTAC AGGGTGCTGC TCTGCAACGG TCACCAGACT CCCGCTCTCC AACAAGGTAC
370 380 390 400 410 420
TCACAGCRAGT AGACAGGTCA CTGCGTTGTC CTTGAGATCT AGGAGCTCCA CATTCRATCT
430 440 450 460 170 480
CGAGCACCAC CACCACCACC ACTGAGATCC GGCTGCTAAC ARAGCCCGRA AGGAARGCTGA
490 500 510 520 530 540

GTTGGCTGCT GCCACCALTG ivivvives covsdnsoss saaannnane ssssssssss

5PCV ORF3 ORF3
6 CAC codon

Fig5. Sequences analysis of the ORF3 gene of PCV. The position of forward primer, reverse primer

and the 6XHis codons were indicated by
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—48KDa

66 pET24aPCV2 ORF1SD®AGE
B pET200RaF10 .MM | PTG5

M A pET24a

C pET2CRRF10.MM | PTG6

Fig6. The SDS-PAGE analysis of PCV2 ORF1 expression. M: molecular weight markers  A:

pET24a in BL21 (no insert) B: pET24a-ORF1 induced by 0.7 mM IPTG, 5hrs. C:

pET24a-ORF1 induced by 0.7 mM IPTG, 6hrs.

M A B C

—31KDa

7. SD®PAGE pET24aPCV2 ORF2 M

A pET24a
B pET200RaF21mM | PTG5

C pET2@RF21mM | PTG6
Fig7. The SDS-PAGE analysis of PCV2 ORF2 expression in E col.. M: molecular weight markers

A: pET24a in BL21 (no insert) B: pET24a-ORF2 induced by 1 mM IPTG, 5hrs C:

pPET24a-ORF2 induced by 1 mM IPTG, 6hrs.
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—=14.5 KDa

8. SDPAGE pET24aPCV2 ®BRF M A pET24a
B pET200RRF31mM | PTG5 C pET2@RF31mM | PTG6
Fig8. The SDS-PAGE analysis of PCV2 ORF3 expression in E col. M: molecular weight markers
A: pET24ain BL21 (no insert) B: pET24a-ORF3 induced by 1 mM IPTG, 5hrs C:

pET24a-ORF3 induced by 1 mM IPTG, 6hrs.

M A B

—

-

L

- —38KDa
—

-

9. SD®AGE PCV2 ORF1 M A

B
Fig.9 The SDS-PAGE analysis of the purified recombinant protein PCV2 ORF1. M: molecular

weight markers  A: The total proteins of pET24a-ORF1 in BL21 B: The purified
recombinant protein expressed by pET24a-ORF1 in BL21.
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—14.5 KDa

10. SDPAGE PCV2 ORFS3 M A
B
Fig.9 The SDS-PAGE analysis of the purified recombinant protein PCV2 ORF3. M: molecular
weight markers A: The total proteins of pET24a-ORF3 in BL21 B: The purified recombinant
protein expressed by pET24a-ORF3 in BL21.

MA B C D

TRy

—=J8KDa
L -3

- -

11. ORF1 SD®AGE M
A pET24a B pET2CGRF10. 7 mM | PSTG C
pET20MRRF10. 7 mM | P6T G D ORF1
Figll. The identification of recombinant PCV2 ORF1 by western analysis. Left: SDS-PAGE
analysis  Right: Western blotting M: molecular weight markers A: pET24a in BL21
(no insert) B: pET24a-ORF1 induced by 0.7 mM IPTG, 5hrs C: pET24a-ORF1 induced
by 0.7 mM IPTG, 6hrs. D: The purified recombinant protein, PCV2 ORFL1.
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M A B C

R —31 KDa

12. ORF1 SDPAGE M
A pET24a B pET20RF2, 1 mM 5PTGC
pET20RaF2, 1 mM 6 PTG
Fig12. The identification of recombinant PCV2 ORF2 by western analysis. Left: SDS-PAGE
analysis Right: Western blotting M: molecular weight markers A: pET24a in BL21 (no
insert) B: pET24a-ORF2 induced by 1 mM IPTG, 5hrs  C: pET24a-ORF2 induced by 1
mM IPTG, 6hrs.

—
o
____l145kDa
13. ORF3 SDPAGE M
A pET24a B pET20ORF3, 1 mM 5PTQ& pETZ20RF 3,
| PTG 6 D ORF3

Fig13. The identification of recombinant PCV2 ORF3 by western analysis. Left: SDS-PAGE
analysis Right: Western blotting M: molecular weight markers A: pET24a in BL21 (no
insert) B: pET24a-ORF3, 1 mM IPTG, 5hrs C: pET24a- ORF3, 1 mM IPTG, 6hrs D: The
purified recombinant protein, PCV2 ORF3.
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