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PCR Spl 25mmol/L MgCl, Spl. 2.5mmol/L 0.8% PCR
dNTP 4pL 25pmol/pL, 1L RT
2ul. Tag plus DNA 5U/pL 0.3pL 1.7 CAV-2-§1 S1
ddH,0  50pl. PCR 96°C 60s 94°C 40s CAV-2-51 5 mRNA
72°C 140s 52°C 50s 35 72°C 10min RNA 81
PCR pGEM-T RT-PCR S1 CPE
pTS1 100pLL 2 x SDS 100°C
pTS1  BamH 1 + Xho 1 Smin SDS-PAGE
pVAX1 pVAXSI Western blot CCV
IeG
1.3 pVAXAE3S1 1.8 CAV-2-§1
Miu I Spel pVAXSI 16 3
St CAV-2 HI 1:2 CCV SN
Ssp 1 pVAXE3 14 10 CAV-2-51
S 1 x 10°TCIDs,/ 3 CAV-2
pVAXE3  E3 s1 E3 1x10°TCIDy,/ 3 CCv
1 x 10°TCIDy, / 10d 1
pVAXAE3S1 3 3 2
1.4 CCV s1 CAV-2 56°C 30min HI
pCAV-2-CCV-S1 CAV-2 HI
Sal T + Nru | pPoly2-CAV-2 CCV SN
pVAXAESI
S1 2
pPoly2-CAV-2 S1 2.1 DXMV S1
CAV-=2 pCAV-2-CCV-S1 pVAXS1
Xba I EcoRV Nde 1 Pst1 Bglll Hindll 0.8% CCV DXMV  S1
RT-PCR 1836 bp
1.5 CAV-2-S1 MDCK pVAXSI BamH]1  Xho |
Clal + Asc 1 pCAV-2-CCV-S1 3000 bp 1836 bp Xho 1
MDCK 4836bp
6d pVAXS1
CPE 2.2 pVAXAE3S1  pCAV-2-CCV-S1
CAV-2-S1
1.6 CAV-2-S1 pVAXAE3S1
1.6.1 5 CAV-2-S1 EcoRV 9.87kb Xho 1
10mL 37°C 80% 1.81kb 3.60kb  4.43kb
CPE CPE Hindlll 0.91kb 1.26kb  7.72kb
Kpn | 4.69kb 3.31kb  1.96kb 3
1.6.2 CAV-2-S1 PCR Xba | 2.33kb 3.20kb  4.36kb 3
CAV-2 Toronto A26/61 GenBank Sal I + Nru | 1.61kb 2.50kb 5.78kb
U77082 E3 1 P1 5'- 3 pCAV-2-CCV-S1
ACTCTGTCGATGGCTATGAC-3" P2 5'- GGTAAG Nru 1 + Sal 1 29.25kb
TTTATTTGACAAGC-3’ CAV-2-S1 6.09kb Pst 1 14.55kb 8.00kb
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2.68kb 32.64kb EcoRV
13.35kb 9.11kb 6.04kb 2.95kb 2.76kb 0.78kb
Nde 1 11.27kb 9.47kb 7.68kb
6.06kb 1.62kb BamH |
13.73kb 9.56kb 9.29kb 2.06kb  0.62kb
Xba 1 13.71kb 6.86kb 5.29kb 4.96kb
3.86kb

pVAXAE3SI  pCAV-2-CCV-SI

2 RT-PCR
Fig.2 Identification of recombinant CAV-2-S1
2.3 CAV-2-51 MDCK M. Marker DLIS000 + 2000 1.Recombinant CAV-2-SI PCR/E3
MDCK 1 4 2.Recombinant CAV-2-S1 PCR/SI  3.Normal CAV-2/E3 4.Normal
CAV-2 CAV-2/S1.
1-A B CAV-2-S1
‘ 2.5.2 CAV2-2-S1 S1 Western
blot CAV-2-S1 S1
CCV
74kD 3
1 A MDCK B MDCK =,
CPE C MDCK kD
CAV-2-S1 40000 x . :ZZ
Fig. 1 A Normal MDCK B CPE of MDCK cell resulted from
recombinant CAV-2-S1  C  Recombinant CAV-2-S1 in ultrathin section
of CPE MDCK 40000 x —43
2.4 CAV-2-51 _Z
CPE u
1-C CAV-2-S1 3 S1 Western blot
DNA 3 3538 bp Fig.3 Analysis of expressed CCV SI protein by Western blot
st 1836 bp 1.MDCK infected by recombinant CAV-2-S1 2.MDCK infected by normal
CAV-2 3.Normal MDCK.
CAV-2
1519 bp 2 CAV-2- 2.6 CAV-2-81
S1 10 3 CAV-2-
CAV-2 E3 pVAX1 cev st St 3 CAV-2 HI
CAV-2-S1 1:64~1:128 CCV SN 1:16 ~1:32
1 3 CAV-2 3
2.5 CAV-2-S1 S1 CAV-2 HI 1:64 ~1:128 CCV
2.5.1 S1 CAV- SN 1:2 3 CCV
2-S1 RT-PCR 1836 bp S1 3 CAV-2 HI
CAV-2 MDCK 1:2 CCV SN 1:128 ~ 1:256
1 CAV-2-S1
Table 1  The immunization results of recombinant virus CAV-2-S1 in dogs
No. 1 2 3 4 5 6 7 8 9 10
HI Ab titer against CAV-2 1:64 1:64 1:128 1:64 1:128 1:128 1:64 1:128 1:64 1:64
SN Ab titer against CCV 1:32 1:16 1:16 1:16 1:32 1:32 1:16 1:16 1:16 1:32
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Construction of recombinant Canine adenovirus type 2 expressing Canine coronavirus spike
glycoprotein and its immunogenicity

QIAO Jun'®  XIA Xian-zhu'*  YANG Song-tao' HU Gui-xue” XIE Zhi-jing'
U Institute of Military Veterinary ~Academy of Military Medical Sciences of PLA ~ Changchun 130062  China
% Department of Animal Science and Technology  Jilin Agricultural University ~Changchun 130118 China

3 Department of Animal Science and Technology — Tarim University ~Alar 843300  China

Abstract In order to construct a recombinant Canine adenovirus type 2 CAV-2 expressing the spike glycoprotein of
Canine coronavirus CCV  the S1 gene fragment of CCV strain DXMV encoding major antigenic region A B C and
D of S protein was amplified by RT-PCR and cloned into pVAX1 vector. The complete S1 expression cassette was
subcloned into the shuttle vector pVAXE3 then further cloned into the backbone vector pPoly2-CAV2 containing
complete genome of CAV-2.To gain the recombinant Canine adenovirus the recombinant plasmid pCAV-2-CCV-S1 was
linearized by Cla 1 /Asc | to release recombinant genome and then transfected into MDCK cell. The recombinant virus
CAV-2-S1 was gained through 4 passages in MDCK  which showed classical CPE of CAV-2.The expressed S1 protein of
CCV  which was identified by RT-PCR and Western blot can be specifically recognized by polyclonal antibody against
CCV. The immunization in dogs indicated that the recombinant CAV-2 could effectively induce the specific antibodies
against CCV and CAV.

Key words Canine coronavirus Spike Glycoprotein  Recombinant Canine adenovirus type 2
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