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Construction and Identification of Recombinant Adenoviruses Containing

the Cap Protein of Porcine Circovirus 2

WANG Xian-wei, JIANG Ping, LI Yu-feng, JIANG Wen-ming, TANG Jing-yuan
(Key Laboratory of Animal Diseases Diagnostic and Immunology, Ministry of Agriculture,

Nanjing Agricultural University, Nanjing 210095,China)

Abstract Porcine circovirus 2 (PCV2) has been implicated as the etiological agent of a new disease,
named postweaning multisystemic wasting syndrome (PMWS). PCV2 contains two major open reading
frames (ORFs): ORF1 and ORF2, encoding replication-associated (Rep) protein and capsid (Cap)
protein, respectively. The cap protein is a candidate 2 for recombinant PCV vaccine, because it
possesses several potential antigen epitopes. In the study, the cap gene was amplified by PCR, and
cloned into the transfer vector pShuttle-CMV subsequentially. The recombinant plasmid and bone
vector pAdEasy-1 were cotransformed into BJ5183 to generate the recombinant plasmid rAd-ORF2
pAd-Cap. The recombinant adenovirus (rAd-Cap) was generated by transfection and plaque purification
in in 293 cells. The transcription and expression of Cap protein in rAd-Cap infected 293 cells were
confirmed by RT-PCR indirect-ELISA, Western blot and IPMA. The study laid the foundation for
development of the recombinant vaccine against PCV2.
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1.2 Cap
GeneBank  PCV2-TJ AY181946
Primer Premier 5.0
Kpn Hind
1 5-TTC ggTACCAgCTATgACGTATCCAAg-
3 2:5’-gCCAAQCTTTCACTTCgTCCTggTT
TT3 751bp
PCV2-PK15
DNA
PCR 1.0 uL  50pmol/L

MgCl, (25 mmol/L) 3.0 uL  dNTP(2.5 mmol/L)4.0
puL  10xbuffer 5.0 uL DNA 6.0 uL Taq 5

puL 0.3 puL 50 pL
95 12min 95 40s 58 ,40s
72 ,1min 35 72 10 min
1.3 rAd-ORF2
pAdEasy™
(Kpn  /Hind )

pShuttle-CMV PCR Kpn /Hind

rShuttle-CMV-

ORF2 Pme
pAdEasy™ Vector 2.5kV 25pF  200Q
BJ5183
rShuttle-CMV-ORF2  pAdEasy™ Vector
DHsq
PCR Pac
rAd-ORF2
14
Pac
rAd-ORF2 HEK-293A
5%CO, 37 10d
15
HEK-293A 24
200uL 0.8mL
2% DMEM
PBS 1.0mL 2% 1%
1% DMEM
5%CO, 37
200uL
PBS 12000r/min
5min 24
1.6 TCIDsg
DMEM 5 10 15
20 10
HEK293-A 96
5 100 pL
5%CO, 37 4 d Read-
Muenels TCIDs
1.7 Cap
1.7.1 RT-PCR: HEK-293A
HEK-293A
TRIZOL RNA

Oligo(dT)(500 pg/mL) 0.5uL
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5xbuffer 4.0uL dNTP(10 mmol/L) 0.5uL mRNA
14.5uL 65 10 min 0.5 pL M-MLV
200u/pL 37 1h PCR ORF2

1.7.2 ELISA:
HEK-293A
HEK-293A pH9.6
4 pg/ul 100 puL 37 3h
PBST 2% 37 3
100 pL 1:100 PCV2
37 2h 3 100 pL1:10000
SPA-HRP 37 1lh
5 100 pyL OPD 37  20min;
50uL 2 mol/L H,SO4 ODug
ODyg0/
1.7.3 Western blot:

8% PEG-6000

ODago
SDS-PAGE
10%
1:100 PCV2 2h 3
1 2000 SPA-HRP 1.5h

1.7.4 IPMA:
HEK-293A 4%CO, 37 24h
PBS 37 45min  —20
45min 4 45min, PBS
3 50uL 0.5 mol/L NaCl  0.5%
Tween80 1:20 PCV2 37 1h
0.15 mol/L NaCl  0.5%Tween80 3
1:100 SPA-HRP 37 1h 3
50 uL AEC 20-30 min
AEC 0.05 mol/L

50 uL  PH5.0

21 Cap
PCR 1%
750bp 1
EcoR
2.2 rShuttle-CMV-ORF2
rShuttle-CMV-ORF2 1:100
PCR ORF2
Kpn /Hind
ORF2 1
PCV2 ORF2

ORF2

bp
700
500

1 rShuttle-CMV-ORF2 PCR
Fig.1 Analysis of rShuttle-CMV-ORF2
M, 100bp DNA ladder; 1, PCR products of the pShuttle-CMVcapsid; 2,
PCR products of the rShuttle-CMV -ORF2; 3, PCR products of PCV2;
4,The digestion of rShuttle-CMV- ORF2 with Kpn and Hind

rAd-ORF2 1:100 PCR
ORF2 Pac
1% 35kb 4.5kb

2

bp
700

500

2 rAd-Cap PCR
Fig.2  Identification of ORF2 gene in the recombinant
adenovirus rAd-Cap .
1, PCR products of the capsid pAdEasy-1; 2, PCR products of the
recombinant capsid rAd-ORF2; 3, PCR products of PCV-2; 4, Digestion
of rAd-Cap with Pac ; M, DNA marker .

2.3 HEK-293A
rAd-ORF2 DNA
14
17 100
2.4
3
rAd-Cap HEK-293A
TCIDso 5 10 15 20
TCIDso 10%/mL  10""/mL  10%°/mL
10"%°/mL
25 rAd-Cap

rAd-Cap HEK-293A
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ORF2 Cap
HEK293-A 221 DNA =1 pcvi-PCV2
(24] Blanchard 2003 [
ELISA PCVv2 ORF1 ORF2DNA
OD4gg 2.715 3.686 2.368
2.1 HEK-293A Cap
Cap Kamstrup 2004 [ PCV2
HEK-293A Cap Cap
30kDa
HEK-293A 3 HEK-293A 1:400 3200 Cap
Cap Cap
1 2
kDa
97.4
062 pAdEasy-1 5
421 Ad5 E1 E3
2 7.5kb
144 — pShuttle-CMV
pAdEasy-1
3 Western-blot BJ5183 BJ5183
Fig.3 Western-blot analysis of recombinant adenvirus
1, normal HEK-293A cell; 2, HEK-293A cell infected with recombinant
adenvirs. Pac 35kb 3.0Kb
45K 5K
IPMA 5Kb 35Kb  4.5Kb
E:
HEK-293A HEK-293A E
HEK-293A ’ LEK 293;
4 Cap
Cap Cap
HEK-293A 20 RT-PCR ELISA
IPMA  Western-blot
4 IPMA
Fig.4 Indentification of recombinant adenvirus with IPMA Cap 1';)nRNA Cap
A:Normal HEK-293A cell; B: HEK-293A cell infected with the 10 TCIDSO/mL
recombinant adenvirus.
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