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97%~99% ;WX-1 B 5 E KN KK HLOOL #h#) B R & & . 5 8B fe 2 L85 7] B RS 3 4 99, 6% 4=
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1.2.1 J%#t PCR #n

Fic FEOIG 75 4% 12 £ a7 &
W B 5 P IO LR S AR L SR S i IR R S R &
Wi B 5 52 S L cDNA feif ARG I R #4000 27 1) Ry
S8 (CDV-F.5-CAGAGGATCATAGACGACCC

TGA-3,CDV-R: 5-GGTGCTGTTTCACCCATCTGT-
TG-3) Fak I 7K 58 Wy 5 i 1 1) 45 S M 5 1 ) (MEV-F .
5-GAGACAATCTTGCACCAATGAG -3, MEV-R; 5~
CCATAYATTTGTTGGTGTGCC -3) # 47 % 5 , Fi W
P3G H 5 By B 668 bp A1 716 bp, LR dh Ak
DU 35 2 1 A% R O PH YR X BEL 51 4 4 ME R A o B
FABRAF AR . PCR VKRN 10 uL, H cD-
NA 1 pL,2 X TransStar Fast Pfu Super Mix i} 5
pL. ELVFESI45 0.5 pl.ddH. O 3 pul. W 5%
£4:95 C 5 min;94 C 30 5,50 C 30 s.72 C 45
s, 3k 35 MEF; f2J5 72 'C 10 min, PCR =447
S MW R M P VK R

1.2.2 sm&Eaa BEs Kk E TA280HES
FMA—E & LI E DMEM &) 324 L 5 000
r/min~8 000 r/min &[> 5 min~10 min, X4 &
W, 20,22 pm JE SR UEBR B ARG 1 2 10 IR
b3 )2 Vero/Dog SLAM 41 i, 37 ‘C X5 32 4 %
B 1 h, S B3 PBS %8 1K, 4 5 mL % 20 mL/
L Jif 4= M3 1 DMEM 4 ji 55 3% 0 [7) B 35 7 R 4% 55
f)IEH Vero/Dog SLAM 4 g X} B8, B 37 C fAFS

O 5% CO, B3 3756 o B R UL 40 ML 28 1 B 5 47
HH 4R R AR . 2 80% ~ 90% LL | Y Vero/Dog
SLAM 41 fifd H B A8 s, B — 80 CURAFE# s
oA AN S Ak S AT E AL

1.2.3 2 BmEOHBEFIE X5 E 0N
BT A = 4 UL 1 Aoy B R Al i 13 .
20 g/ L B A R H H M ik EAT U S AR LB T UL
IR LT I IE S KN,

1.2.4 5 &mENIFA ST IR0 E KD
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U 40 g/ L) Z2 3 I %5 0L 1 22 20 min, 35250
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1.2.5 2 &mEHARY S F7 o4 RIS
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# GenBank & 51 CDV H 3K 4 K, #] | Primer
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CDV-H-R (5 ~-CTAAGKCCAATTGARATGTGT-
30 HUAYHE H A FBe2 1 824 bp. LI 5k AL DU BE 7%
P2V AR A B XS BR . 5 140 o 46 R AR B BCAT BR
ARG R FR B A 50 uL.CDV H &K
LTI 4 2.5 L, cDNA 5 L, 2 X TransStar
FastPfu SuperMix i 25 pL, Ml ddH20 15 pL # 2
50 pl, M AEF:95 C 5 min; 94 C 30 5,53 C
30,72 C 1 min 45 s,;72 C 10 min, 3 35 PME#H .
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M. DNA #5#fE DL 2 000;1. WD1 2. WD2 3. WX1 4. WX2; 5. B X}
M85 6. B4k X 18
M. DNA Marker DL 2 000;1. WD1 2. WD2 3. WX1 4. WX2;5. Nega-

tive control; 6. Positive control
B 1 R CDV g PCR &
Fig.1 Detection of CDV in tissue samples by PCR
2.2 CDVHoBEEHF
e % € 9 YRR 4 15 i BL 4 B Vero/Dog
SLAM 4 fifg . 7E 4675 )5 24 h. 4 15 RBLHE B A 20 1 43
WA ZEE M. RS B S CPE, #2775
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h, 40 9% 28 55 80 % LA b, iFE# Vero/Dog SLAM 4

MR H 3 CPECE 2) .

A.WDI1;B. WD2;C. WX1;D. WX2;E. IE# i Vero/Dog SLAM 41}y
A. WDI1;B. WD2;C. WX1;D. WX2;E. Normal Vero/Dog SLAM cells
2 AE CDV B Vero/Dog SLAM A BRI FZ 7S M ER (200 X )
Fig. 2 Morphological observation of Vero/Dog SLLAM cells infected with different strains of CDV (200 X)
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LS FEAE (& 3D,

2.4 HEF®RIFALE

LI CDV-F # g (1G5) — . FITC #5ic (1)
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IFA %58, 45 R W R, 4tk 5 /& J¢ Vero/Dog
SLAM 41 g J& . TEA & i 34 th 304 = 1k 4% €0 26
(4, 1IE# 1) Vero/Dog SLAM 4 Jifd J¢ 4 5 ¥ %
Jt L UL Ay B O CDV,
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AR B E H EBE RS HESI. & PCR
PG ARAT RN 1 824 bp K/ | B 5 T R/
AT C(E 5,

A MBmEHEN HIEEWNTFSERS5CEERN
CDV ¢ P AR R E N AT 4K 19 H 36 BT 30 047 [) i
PEHTIE M R G LA (& 6) . 455 R AR B
FA BN Atk CDV Bk (L) ABRTED , WD £,
WD2 #k . WX1 ¥k J8E T Asia- [ %1, WX2 #kFidt %
1AV MR J8 T 17— 43 3¢, Hoh WD #& il WD2
FRJE T [6— 4052 . WD gk F1 WD2 #k 19 4% 1 R 1 &
FEPR 5 [l IR 4 B A 99. 9 Y0 99. 8% 43X 2 N4y

Bk 5 E N B A B Sh ) BLAT B9 B R PR B
SD(13)3 ¥Rt I B fe i, HiX 2 Btk 5 SD
(13)3 BRI 4% 1 R 24 5L B2 v 4[] 950 1 259 A TS 23
SR 99. 2% F1 99% ., WX-1 #% 5 B 4 HLOO1 kk K
A8 B () D o v o AT TR RN 2 R R T 90 () 9 A 4 i)
b 99. 6% F1 99. 5%, WX-2 ¥k 59 i ¥k Lederle #%
R AN I TR 7 9 [R) U5 1 R ik 99. 5 %6 98.8% . 5
] PN 30 A7 H A B R R AN 89 0 A2 AT

200nm

3 CDV A BEHRFBENFHELRE (Bar=200 nm)
Fig. 3 Identification of CDV isolate by electron

microscope (Bar=200 nm)
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A. WDI1;B. WD2;C. WX1;D. WX2;E. IE# 1 Vero/Dog SLAM 4 iy
A. WDI1;B. WD2;C. WX1;D. WX2;E. Normal Vero/Dog SLAM cells

B4 HBESHNIFAEESER(400X)
Fig. 4 Identification of CDV strain by IFA(400X)

M. DNA #5#E DL 2 00051. WD1 2. WD2 3. WX1 4. WX2; 5. [}
B 6. BH P X R
M. DNA Marker DL 2 000;1. WD1 2. WD2 3. WX1 4. WX2;5. Nega-

tive control; 6. Positive control
B 5 PCR#&MSTEHHR CDV HEE
Fig.5 Detection of CDV H gene in isolates by PCR

XF 4 Bk CDV (1 H 25 [ 76 09 0l 510 A0 s i 47 43
Mrog5 R0 1. WDI BkF WD2 #R A 10 Mg 7E
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587.603) , 55 48 1 G g K 5 R A W 5 T n] 5
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SrERRA 9 DB AL AL WX2 6 T AE 14
AL JE 5 Lederle 2 1 Bk 1 8% B AL A7 S AR TR]
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3 e

2018 4F 7 H IR M X 24~ K30 55 5 B 1Y
KSR B AORGE B R 4 RS AR R R S
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Rk 100% . A BF 5% 0 1 5 7 09 4 B 15 9% L AL R
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B4 T KSR SR E Y O e Rl it RIE e 1. R
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PEA O, A B XF 40 il A2 M SLAM 19 2 2 ¢ &
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HEAG AR 43 B 25 R R WL 4 B B0 3 Bk 7 (WD,
WD2 . WXD) J&F Asia- [ #, WX1 /& #kn H EH
A9 A FEMBESLAL A S 5 E N R B CDV 3
1175k RE AR = . WD BRFn WD2 k) H B B
10 ANV A2 W5 B A0 A7 55 15 30 41 5F 151 P4 412 3E AE 5 388 7K
FAANIRAL BT 51 = 9 SE 2 1 CDV 8 Ak 8] 15 44 i
R K T B 22 U Sl W RE AT R ALK AR
F.H H B 20 542 B EAL , XE
LSRN A5 5% A8 iR 9 AR TR SO ) R
55 KSR AR 5 & e CDV 46, Ml H 3k
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Fig. 6 Phylogenetic tree based on the nucleatide sequences of CDV H gene of different strains



32 S EEGERE 2019 4F

HA0E 1 WICESE

319 )

*1 CDVENHFSKIEEHR HEABENXEBEBEELLASNER
Table 1 Potential N-linked glycosylation sites with their numbers of H gene of Chinese field strains and vaccine strains of CDV
(i 5 Site
GenBank 19 149 309 391 4212 456 542 584 587 603
WD1 N N N N N N N N N
WD2 N N N N N N N N N
WX1 N N N N N N — N N N
WX2 N N — N N N - — N —
Onderstepoort N N — — N — — — N —
Lederle N N - N N N — - N -
Convac N N — N N N N N
CDV3 N N — N N N - — N N
SnyderHill N N — N N N N N
KJ660069SD(14) 3-mink-2014 N N N N N — N N N N
KP127959. 1-WF1202M-mink- 2012 N N N N N N N N N N
KF880677-LN(13)2-mink-2013 N N N N N — N N N N
KU521345. 1-SDWD(14) 11-mink-2014 N N N N N N N N N N
KX159297. 1-wgszu01-ferret-2013 N N N N N N N N N N
KU162860 -WH-1-ferret -2015 N N N N N N - N N N
KF880684- SD(13)7 ~mink-2013 N N N N N N N N N N
KF880680. 1-SD(13)3-fox -2013 N N N N N N N N N N
KJ848781-RDJ L-raccoon dog_2014 N N N N N N — N N N
KX709880. 1-HL001-dog-2016 N N N N N N N N N
MF100798. 1-HLO016-dog-2016 N N N N N N N N N
MF100804. 1-HL010-dog-2016 N N — N N N - N N N
FJ423608- LN(04) 1-raccoon-2004 N N N N N N — N N N
T NV AE R BB s —. B
Note: N. N-glycosylation sites; —. Negative.
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Isolation and Identification of Canine Distemper

Virus in Minks and Sequence Analysis of H Gene
LIU Cai-hong, CAO Yu-jiao, DING Hang-tian, CUI Ning-ning , WANG Ling-xiao, HE Wen-xi,
HUO Ning-ning, HUANG Bai-cheng, LIU Yu-xiu, TIAN Ke-gong

(National Research Center for Veterinary Medicine s Luoyang, Henan,471000, China)

Abstract: To understand the genetic variation characteristics of canine distemper virus of mink in Shandong
province,the samples of minks suspected infected with CDV were collected in fur animal farms. The sam-
ples were diagnosed with canine distemper virus positive by RT-PCR. And then were cultured in Vero/Dog
SILAM cells. Four strains of CDV were isolated,and were named as WD1, WD2, WX1, WX2, respectively.
Sequence analysis of the CDV H gene showed that the isolation strains WD1, WD2 and WX1 were grouped
in the Asia-1 genotype. The strains of WD1 and WD2 shared identities ranging from 97.5 % to 99. 2% at
the nucleotide level and 97% to 99% at the amino acid level with the CDV strains which being spread in
mink and fox farms recently. The strain WX1 shared the highest similarity with the strain HLLOO1 which
was isolated from dog,it displayed 99. 6% nt identity and 99. 5% aa identity. The strain WX2 was grouped
in the vaccine strain,and it displayed 99. 5% nt identity and 98. 8% aa identity with the vaccine strain Led-
erle. This study showed that the minks were mixed with infections of different CDV strains in mink farms,
which remind the farm to pay attention to the prevention and control and accumulate data for the research
of the molecular epidemiology of the canine distemper virus.
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