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PMWS 1.2 #&E PCV1-2 DNA B RME %R
[10] PCV1-2 DNA 1
PCV2 1.3 EHFH pSK-PCV1 Wy
[11] GeneBank PCV1(AY219836)
PCV?2 Kpn P, 5*T-
TTGGTACCCGAAGGCCGATT-37 P, 5<ATTGGTA-
PCV2 [12] OREF?2 [13] DNA [13] CCTCCGTGGATTGTTCT-3” PCR 95
ORF1-ORF2 [14] 10 min 94 1 min 48 1 min 72 2 min 25
ORF2 [15] 72 7 min 4 PCR
PCV2-1 (12 16] T (7 PCV1
PCV1 PCV2 PCV1-2 T T-PCVL T-PCV1 pSK
PCV2 Kpn
pSK-PCV1
PCV2 ORF2  Fenaux PCV2ORF2 52 14 pCR2.1-pSK-PCVIAORF2 B
15 PCV1 PSK-PCV1
Fenalix PCVL 9 Hpa  Nar P; 52GAAGTTAACCCT-
6 (6] AAATGAATAAAAATAAAAACCATTACG-3 7 P, 57G-
PCV12 Bulac PK15 GTGGCGCCTCCTTGGATACGTCATCCTATAAAAG
TG-3“ PCR 95 9min 95 1min
PK-15 _ _ .
50 1min 72 35min 25 72 10 min
[16] Dulac
PCV1 Dulac PCV1-2 - peRa-1 Hpa  Nar
pCR2.1-pSK-
PCV1AORF2
1 MPfrE 15 EHFH pCR2.1-PCV2-ORF2 Kt
GeneBank PCV2
11 ## Psi  Acl P 57AGGT-
111 PCVZ XSC TATAAGTGGTGGGGGGTCTTTAAGATTAA-3~ P
PCVinanjing  Dulac 52GGAAACGTTACCGCAGAAGAAGACACC-3~
PK-15 PCV2 PCV?2 DNA PCR
1.3 PCR pCR2.1
1.1.2 BALBI/c Psi Ac
113 2 1.6 pSK-sPCV1-2 E4HRHIRIHE
1.4 pCR2.1-pSK-PCV1AORF2  Nar
Kpn Lot#252361  IPTG X-gal Hpa I 0.8%
Promega Nar Lot:31  Psi pSK-PCV1AORF2 15
Lot:12 Acl Lot:42 New England PCR2.1-PCV2-ORF2  Psi Acl
BioLabs Hpa Lot:20100341 PCV2 ORF2 pSK-PCV1AORF2
sac PCV2 ORF2 pSK-sPCV1-2
Lot CK1063A TaKaRa 1.7 pSK-dPCV1-2 (Bl PCV1-2) E4BRHIAIHIIE
Lot#252741 Promega pSK-sPCV1-2 Kpn
pBluescript SK 1700 bp PCV1AORF2-PCV2-ORF2

PCV1-2 pSK-sPCV1-2
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PCV1 genomic DNA
with orf2 gene delation

3 kpn 1 .
Ci PCVI1 genomic DNA

with o712 gene delation

pSK-PCVIAORF2
4000 bp

Hpa 1

\ Nar | >-  EE—
pSK vector “kpn 1

[}.PCV2 o2

Ael [ . )

pSK vector kpn 1

L PCV2 orf2
700 bp

. i/’
Psi |

_hkpn 1

kpn 1.,

PCVI1 genomic DNA
with orf2 gene delation

Kpn | PCVI1 genomic DNA
with o2 gene delation

PCVIAORF2-PCV2-ORF2

PCV2 orf2 PSK-sPCV1-2
1700 bp linear plasmid
) 4700 bp
~Kpn I\ “PCV2 orf2
pSK vector kpn 1
kpn 1 PCV1 genomic DNA
with orf2 gene delation
PCV2 orf2
pSK-dPCV1-2 '
6400 bp
kpn |
pSK -~
vector PCV1 genomic DNA
with orf2 gene delation
PCV2 orf2
1 EARK PCVL-2 Mgz
Fig. 1  Construction of recombinant plasmid.
Kpn 0.8% 1.8 #A&% PCV1-2 DNA 7 Dulac ffl. PK-15 £Hpf
4700 bp HEIEE R
1.8.1 DNA QIAprep Spin Miniprep Kit
pSK-sPCV1-2 PCV1AORF2- pSK-dPCV1-2 (2.5 10)x10°  Dulac
PCV2-ORF2 pSK-dPCV1-2 PCV1-2 PK-15 Dish 90~95

DNA Lipofectamine
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2000 1.9 PCVI2 &EFHRERK
182 PCR 5 19.1 Dulac
15 PCR PCV2 ORF2 PCV1-2 DNA
Dulac 24 h 300 mmol/L D-
1.8.3 [18] 30 min 10 mmol/L PBS
1.8.4 TCIDsp 20 mL/L
5 1mL Dulac TCIDs, PCV1-2
96 10 10'~10"°
10 pL 102~10"7 72 h PCV1 PCV2 PCV1
PCV?2 IgG PCV2 Dulac
Reed TC|D50
Muench TCIDs, 192 BALB/c 1
#*1 BALB/c/ROEREZEMIBER
Table 1  The groups and immunization of BALB/c mice
Group Number Inoculations Innoculation dose Routes of inoculation
A 5 PCV1-2 virus 10%° TCIDs abdominal cavity+nose
B 5 PCV1-2 inactivated virus (adjuvant) 10%° TCIDs subcutaneouly
C 5 PCV2 virus 10%° TCIDs abdominal cavity+nose
D 5 PCV1 virus 10%° TCIDsp abdominal cavity+nose
E 5 / / /
1.9.3 PCV2
7 14 21 28 35 42d 4000 bp PCR
ELISA pCR2.1 pCR2.1-pSK-PCV1AORF2
Nar Hpa 900 bp 2700 bp
4
2 -H % 4000 bp pSK-PCV1AORF2
2.1 PCR ¥ #8r=4a 5 pCR2.1 4000 bp
PCV1 PCV2 ORF2 PCR DNA pSK-PCV1AORF2
25 pCR2.1-PCV2-ORF2 B4
1760 bp 700 bp PCV2 ORF2 PCR pCR2.1

2.2 PCV1£EFEHA PCR =¥ mEN pGEM-T easy

PCV1 PCR pGEM-T easy
T-PCV1  Kpn
3000 1760 bp PCV1 pGEM-
T easy PCV1 DNA
2.3 [EEIPCVL £ERFEHTEN pBluescript SK #{A
T-PCV1  Kpn PCV1
DNA pBluescript SK
pSK-PCV1 Kpn 3000 1760 bp
PCV1 pBluescript SK
2.4 pCR2.1-pSK-PCVIAORF2 HI£E
pSK-PCV1 PCR pSK-
PCV1AORF2 PCR 0.8

pCR2.1-PCV2-ORF2 Psi  Acl

370bp 620bp 700bp 1410bp 1530 bp
PCV2-ORF2 pCR2.1
700 bp DNA

PCV2-ORF2
2.6 pSK-sPCV1-2. pSK-dPCV1-2 ELHFRALTE
pSK-PCVIAORF2  PCV2-ORF2

pSK-sPCV1-2 PCV1AORF2-PCV2-ORF2
pSK-sPCV1-2
PCV1AORF2-PCV2-ORF2
pSK-PCV1-2
pSK-dPCV1-2
pSK-sPCV1-2
pSK-sPCV1-2  pSK-dPCV1-2 Kpn
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1760 bp 3000 bp ODso =
Sac pSK-dPCV1-2  pSK-sPCV1-2 PCV2
1760 bp
2.7 pSK-sPCV1-2 EHBRRHFTIHHEER ( ODasonm -
pSK-sPCV1-2 ODus0nm )x0.19+ ODys0nm
PCV2 ORF2 ( ODusonm _
PCV2 ORF2 52 ODs0nm )%0.15+ OD4s50nm
15 PCV1I 9 6
2.8 PCV1-2 B4 DNA 5gh3F Dulac #Hffl. PK-15
40 B o S ED A T
28.1 PCR
PCR PCV1-2 DNA
Dulac 700bp PCV2 ORF2
Dulac
2.8.2
PCV1-2 DNA  Dulac
PK-15 PCV2
Dulac
2 PCV1-2 DNA
PCV2 Cap
2.8.3 TCIDs, PCV1-2
TCIDs, 107%%/0.1mL PCV2 TCIDs
107%%/0.1mL PCV1-2  Dulac
PK-15 5 PCV2
TCIDs PCV?2

29 fuE/RILED PCV2 ikl ELISA &

PCV2 ELISA

2 BRMEAMRARBER
oD 2 3 PCV2 Fig. 2 Immunological fluorescence results of Dulac or PK-15 cells
2 with PCV1-2 plasmid transfection or PCV2 infection. A: Dulac cells
inoculated with PCV2; B: PK-15 cells inoculated with PCV2; C:
ODy4so Dulac cells transfected with plasmid PCV1-2; D: PK-15 cells trans-
< PCV?2 fected with plasmid PCV1-2; E: Dulac cells transfected with
pBluescript SK; F: PK-15 cells transfected with pBluescript SK; G:

ODys = PCV2 IFA of normal Dulac cell; H: IFA of normal PK-15 cell.

% 2 BALB/c/MREMEME B =E S 3 PCV2 iR 45 R
Table 2 Seroconversion to PCV2-specific antibodies in vaccinated or challenged BALB/c mice

Serum-positive samples detected in BALB/c mice

Group Innoclations
-1 dpi* 7 dpi 14 dpi 21 dpi 28 dpi 35 dpi 42 dpi
A PCV1-2virus 0/5 0/5 1/5 1/5 2/5 4/5 4/5
B PCV1-2 inactivated virus (adjuvant) 0/5 0/5 0/5 0/5 5/5 5/5 5/5
C PCV2 virus 0/5 0/5 2/5 2/5 4/5 4/5 5/5
D PCV1 virus 0/5 0/5 0/5 1/5 0/5 1/5 0/5
E / 0 0 0 0 0 0 0

*dpi: days post inoculation
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% 3 BALB/c/NRBEMEIEFRF=E S PCV2 Hifk#) ELISA 145 R
Table 3 OD4s Values of PCV2-specific antibodies in vaccinated or challenged BALB/c mice

Serum-positive samples detected in BALB/c mice**

Group Innoclations - - - - - -
-1 dpi* 7 dpi 14 dpi 21 dpi 28 dpi 35 dpi 42 dpi

A PCV1-2 virus 0.243 0.253 0.275 0.296 0.342 0.432 0.476
0.256 0.364 0.442 0.469 0.565 0.586 0.612

0.238 0.280 0.335 0.362 0.471 0.493 0.532

0.265 0.292 0.310 0.343 0.362 0.438 0.505

0.254 0.258 0.285 0.316 0.330 0.357 0.374

B PCV1-2 inactivated 0.225 0.342 0.418 0.409 0.496 0.521 0.532
virus (adjuvant) 0.214 0.373 0.420 0.411 0.512 0.534 0.548

0.232 0.245 0.365 0.382 0.434 0.462 0.483

0.245 0.396 0.409 0.421 0.523 0.543 0.562

0.242 0.280 0.321 0.345 0.436 0.452 0.487

C PCV2 virus 0.210 0.224 0.242 0.275 0.310 0.376 0.425
0.235 0.258 0.273 0.293 0.434 0.463 0.487

0.227 0.365 0.452 0.476 0.485 0.514 0.532

0.216 0.234 0.248 0.283 0.443 0.488 0.512

0.234 0.356 0.458 0.473 0.483 0.510 0.548

D PCV1 virus 0.212 0.234 0.283 0.429 0.385 0.401 0.321
0.240 0.250 0.278 0.387 0.393 0.428 0.310

0.232 0.238 0.320 0.373 0.321 0.358 0.338

0.228 0.248 0.293 0.339 0.304 0.372 0.352

0.231 0.240 0.314 0.319 0.315 0.363 0.300

E / 0.087 0.088 0.077 0.052 0.093 0.053 0.0 92
0.092 0.099 0.062 0.088 0.082 0.085 0.091

0.082 0.069 0.058 0.059 0.085 0.066 0.083

0.073 0.074 0.086 0.065 0.074 0.061 0.075

0.058 0.063 0.073 0.078 0.099 0.071 0.069

*dpi  days post inoculation; **The positive samples were highlighted in bolds.

3 it Pov2
1995 Tischer IFA ELISA
PCV1-2 PCV2 (19]
PSK-dPCV1-2 Kiupel PCV2
8 BALBI/c 7 14 28
DNA 42 d
Dulac
PCR PCV2
IFA
PCV1 PK-15
14 d
PCV1-2
42 d
Dulac PCV1 2-C "
(201 BALBI/c
D PCV1 PCV1-2
PCV1 PCV1-2 PK-15
Fenaux PCV 3
Dulac
PK-15 PCV1-2 J SPF
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PMWS
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Construction of infectious DNA clone of chimeric porcine circovirus type 1-2
and its immunogenicity in mice

Yi Song, Lina Zhu, Song Gao’, Xiufan Liu

(Key Laboratory of Animal Infectious Disease, Ministry of Agriculture, Yangzhou University, Yangzhou 225009, China)

Abstract: [Objective] To construct infectious DNA clone of chimeric porcine circovirus type 1-2. [Methods] Recombi-
nant plasmid pSK-PCV1AORF2-PCV2-ORF2 (pSK-sPCV1-2) was constructed by replacing the PCV1 capsid gene with
that of PCV2 in the backbone recombinant containing the complete genomic DNA of PCV1. The full-length chimeric
fragment PCV1-2 was excised from pSK-sPCV1-2 and cloned into the same recombinant to form the dimerized tandem DNA
clone pSK-dPCV1-2. [Results] The sequence of PCV1-2 infectious clone was confirmed by sequencing. PCV1-2 virus was
observed to be infectious after transfecting into both PK-15 and Dulac cells. BALB/c mice were immunized with recombinant
virus PCV1-2 and sera samples collected from all control and vaccinated animals at -1, 7, 14, 21, 28, 35, 42 day
post-inoculation (dpi) were assayed for anti-PCV2 capsid antibodies by ELISA. The results indicated that the chimeric PCV1-2
virus with the immunogenic ORF2 capsid gene of pathogenic PCV2 cloned into the nonpathogenic PCV1 genomic backbone
induced specific antibodies against the pathogenic PCV2 capsid antigen in almost all mice at 42 dpi. [Conclusion] PCV1-2 in-
fectious clone was constructed, and the recombinant virus strain of PCV1-2 was of some immunogenicity.

Keywords: PCV1; PCV2; ORF2 gene; chimeric infectious DNA
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