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[Abstract] Objective The aim of this study was to identify the variations of canine distemper viruses (CDV) obtained

from clinical samples and provide a theoretical basis for the prevention and control of CDV infection. Methods The segments of

hemagglutinin protein (H) gene fusion protein (F) gene and nucleocapsid protein (N) gene were amplified by RT-PCR. The

amplicons were cloned into pGEM-T-easy vector and the recombination clones were sequenced. Subsequently the nucleotide and

amino acid sequences were analyzed. Results The nucleotide lengths of H F and N genes for the virus were 1863 bp 1653 bp

and 2234 bp respectively. Sequence analysis did not present any nucleotide insertion or deletion. The three sequences

determined in this study showed the high amino acid identities corresponding with three Chinese highly pathogenic CDV isolates
BJ080127 (H gene) GN (F gene) and HL (N gene) which were 97.3% 97.7% and 99.3% respectively. Meanwhile each of
them displayed the nucleotide identity of 94.4% 93.8% and 97.2% when compared with the CDV prototypic strain A75-7. In

addition comparing with the CDV vaccine strain CDV3 they displayed the nucleotide similarities of 88.5% 88.8% and 93.9%
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respectively. The glycosylation sites analyses revealed a glycosylation site aimed at the 3 ~5 amino acids of F gene. The

phylogenetic tree displayed that the virus had the closest relationship with the highly pathogenic CDV isolates identified in China.

Conclusion In this study we cloned the H F and N genes of a CDV determined in canine samples and identified that the virus

is a highly pathogenic CDV which contains a novel glycosylation site in F gene. This study provides evidence in studies on the

molecular mutation epidemiology of CDV infection.
[Key words ]

gene; Sequence analysis

(canine distemper CD)

(canine distemper virus CDV) .
RNA o N
o CbhV
. CDhV
1
CbhV o
CDV 15690 bp 6
(N~ (M) (P~
(). (H). L. F.H
N
CDhV
N.H.F CDV
CDV ChV
1
1.1
. 2008
12 1 3
RT-PCR
1.2 N
pGEM-T-Easy Promega JM109
EX-Taq TaKaRa RNA
Bioflux Omega o
1.3
Genbank CDhV
N.F.H 3

N-P1:5'-GCCTTCTTAARAGCCT3’

Canine distemper virus; Hemagglutinin protein gene; Fusion protein gene; Nucleocapsid protein

N-P2:5"-TTGTTGGACCTGGGTCCTAAGT3’

N
F-P1:5'-TAATCAAAACTTAGGGTCCAGGA3’
F-P2:5'-CTACCTGAGCCCTAAGTTTTCT3’

F
H-P1:5'-GCTCAGGTAGTCCARCAATGCT3’
H-P2:5'-GARATGTGTATCATYATACTGTCA-3’

H 0
1.4 RNA
8 000 r/
min 4 min 100 pL Bioflux RNA
RNA.
1.5 RT-PCR
25 uL DEPC

12.5 wL 5 x PCR buffer 5 L 2.5 mmol/L dNTP
2.5 pL 10 pmol/L 1.5 pL AMV 0.2
pL(10 U/ul) RNA 0.3 wL(40 U/pL)
TagDNA 1 wL(5 U/pL) 2 uL. PCR

42°C 1 h 95°C 3 min;95°C 45 s
44°C 46°C .50°C  52°C 72°C 90 s 10
;72°C 10 mino

1.6
RT-PCR 1%

pGEM-T easy
JM109 o PCR

1.7
DNAman
N.F.H
GenBank CbhVv

DNAStar

o

2

2.1 RT-PCR
3 RNA



2011 4 21 4 Chin J Comp Med April 2011 Vol.21. No.4 39
RT-PCR N.F.H (Onderstepoort ~ Vaccine strain Japan) 88. 1%
1 600 bp.2 200 bp ~97.6% (BJ080127)
1 800 bp. ( 1 (Convac vaccine strain)89. 1% ~97.3% (BJ080127)
CDVWZ, CDV-WZ Strain A7547 Strain 5804
94.4% 93.8%
94. 4% 94.1% ; Onderst—
epoort Strain CDV3
88.1% 88.5% 89. 7%
90. 1% - H H
13 ;
9
2.4
1 1 Marker; 2 H ;3 F N.H.F
4N -5 DNAman
Fig. 1 1:Marker; 2:H gene; 3:F gene;
4:N gene; 5:Negative control CDV-WZ
D
2.2 cby
PCR 3 ’
pGEM-T-Easy o N chy
HoF N CDV-WZ 2007 HL
1 863 bp.2 235 bp 1653 bp - F
( 3) Cbv-wZz 2007
2.3 GN o H
N Genbank 22 CDV CDV-WZ
(CDV3)93.3% ~97.4% (HL) BJ080127 2007
(CDV3) 96.9% ~ 99.3% LN(07) 1. 2008 SD
(HL). CDV-WZ A7547 (08)1 GN ;
CDV-WZ-N
5804 97.2%  96.3% — e
98.5% 97.7% ; 00-2601
—L: Strain 5804
Onderstepoort 93.9% Strain 5804P
98-264
97. 1% N 82646
08-2654
¢ 2544-Han95
F CDhV Isolate 164071
Strain Vaccine X
(CDV3 Onderstepoort) 88. 8% ~ 98.7% (GN 01-2689
SCO1) ( Onderstepoort) [ ] Strain AT HT-P
89.0% ~98.8% (TW-IN1).  CDV-WZ bk i
Strain A7547 Strain 5804 — o Strain 5C01
Strain TN
93.8% 93.1% 93.5% ; Strain HSNO7-R1
Onderstepoort
Onderstepoort | Strain Onderstepoort
88.8% 89.0% . F [« SminCDV3
'Strain Lederle
F 13
7 . 2 N

H CDV

Fig. 2 Phylogenetic tree of the N gene amino acids



40 2011 4 21 4 Chin J Comp Med April 2011 Vol.21. No. 4
HeB(07)1.JL(08)1.HLJ(08)2 HL pro
164071.pro
o AT75/17.pro
5804.pro
01-2689.pro
—— HT-P.pro
Monkey-BJ-01.pro
2008 MSO01.pro
BJO80127.pro
HT-P ( 4) ° — CDV-WZ-H.pro
LN(07)1.pro
CDhV o SD(08)1.pro
GN.pro
LN(04)1.pro
_ Hamamatsu.pro
N TW-05-K36.pro
° 2003 HLJ(08)2.pro
TN 2008 HZ026 2006 R o
N N JL(08)1.pro
HeB(07).
BS0610. HLJ (08) 2. JL(08) 1 HeB N OB o
BS0610.pro
(07) 1 ( 3 4) ° Vaccine strair J-pro
Onderstepoort.pro
° Convac vaccine.pro
CDV3.pro
. GZ0802.pro
° 4 H
01-2689 pro Fig. 4 Phylogenetic tree of the H gene amino acids
164071 .pro
AT5/17.pro . X .
00-2601.pro BS0610. Strain GN. Strain SCO1. Strain TW-TN1
98-2645.pro
|9872646.pr0 BJ080127 . Hamamatsu~ HB062 TN
198-2654.pro
SCO1.pro °
CDV-WZ-F. pro

GN.pro
TW-TNI1. pro

HeB)O7)1. pro
JL(07)1. pro
I'W-KS15. pro

— —— NM. pro
————  Vaccine X. pro
2544-Hen95 pro

5804.pro

CDV3.pro
4|—|:()ndersteponn.pm
SD-1.pro

3 F

Fig. 3 Phylogenetic tree of the F gene amino acids

CbhV - H

F CDV 67,
H CDV

14 15
o

Strain

45
100% CDV-WZ
. F.H
o . 5
CDV H
2
H 9
H 11
CDhV H 8 ~9 N-
4 (Onderstepoort )
7 (Convac ) H N-
89
H
9 1143 15
CDV H
CDV R |
CDhV
ChV
18
CDhV N
o N 337 ~358 1 ~80



2011 4 21 4

Chin J Comp Med April 2011 Vol.21. No.4 41

B 1 ~80
N ', 281 ~289
YPALGLHEF 9
T R
Pascal Cherpillod " CDV N
H F

N CbhV

o F T
(404 ~414aa)

34

(288 ~
302aa) B

o

cbv-wz F
13 Cys

1 Yoshida E Iwatsuki K Miyashita N et al. Molecular analysis of
the nucleocapsid protein of recent isolates of canine distemper
virus in Japan J . Vet Microbiol 1998 59 (2-3):237 —244.

2 PN H

N J . 2007
30(4):108 - 113

3 Obeid OE Partidos CD Howard CR et al. Protection against
morbillivirus-induced encephalitis by immunization with a
rationally designed synthetic peptide vaccine containing B-and T—
cell epitopes from the fusion protein of meales virus J . J Gen
Virol 1995 69(3) :1420 - 1428.

4 Barret T Clorke DK Evons SA et al. The nucleotide sequence of
gene encoding the F protein of canine distemper virus: a
comparison of the deduced amino acid sequence with other

. Virus Res 1987 8:373 —386.

paramyxovirus J

10

11

12

13

14

15

16

17

18

19

Merz DC Seheid A Choppin PW et al. Importance of antibodies
to the fusion glycoprotein of paramyxoviruses in the prevention of
spread of infection J . J Exp Med 1980 15:275 —288.

Kingsbury DW. Paramyxoviridae and their replication. In:B. N.
Fields (Ed.) Fields Virology M

(1990) 945 -962.

Raven Press New York
Wild TF. Mode of entry of morbilliviruses ] Vet Microbiol.
1995 44:267 -270.

Boit G Jensen TD Gottschalck E et al. Genetic diversity of the
attachment ( H) protein gene of current isolates of canine
distemper virus J . Gen Virol 1997 78:367 -372.

Iwatsuki K Miyashita N Yoshida E et al. Molecular and
phylogenetic analyses of the haemagglutinin (H) proteins of field
isolates of canine distemper virus from naturally infected dogs
J . Gen Virol 1997 78(2) :373 -380.

Beauverger P Buckland R Wild TF. Measles virus antigens
induce both type-specific and canine distemper virus cross—
reactive cytotoxic T lymphocyte in epitope ] J Gen Virol
1993 74:2357 -2363.

Blixenkrone-Moller M Svansson V. Appel M et al. Antigenic
relationships between field isolates of morbillivimses from different
carnivores J . Arch Virol 1992 123:279 -294.
Blixenkrone-Méller M Svansson V. Have P et al. Studies on
manifestations of canine distemper virus infection in an urban dog
population J . Vet Microbiol 1993 37:163 -173.

Iwatsuki K Tokiyoshi S Hirayama N et al. Antigenic difference
in the H proteins of canine distemper viruses J . Vet Microbiol
2000 71:281 -286.

Haas L Martens W Greiser-Wilke 1 et al. Analysis of the
haemagglutinin gene of current wild-type canine distemper virus
isolates from Germany. Virus Res 1997 48:165 —171.
Mochizuki M Hasimoto M Hagiwara S et al. Genotypes of
canine distemper virus determined by analysis of the
hemagglutinin genes of recent isolates from dogs in Japan J .

Clinical Microbiol 1999 37(9) :2936 —2942.

2006 1:5-7.
H
J . 2004 19(5) :487 —489.

I 2008 48(7):986 -991.
Cherpillod P Tipold A Griot-Wenk M et al. DNA vaccine
encoding nucleocapsid and surface proteins of type canine
distemper virus protects its natural host against distemper J .

Vaccine 2000 (18):2927 -2936.

( 120104042



