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Genetic analysis of H gene of canine distemper virus

LI Dandan'?,QI Weigiang”, LI Chuanfeng®, LIU Zhu'*
CHEN Zongyan®,ZHANG Miaotao' , L1IU (Juangqmg

(1 College of Veterinary Medicine s Northwest A&F University ,Yangling s Shaanxi 712100, China;
2 Shanghai Veterinary Research Institute ,Chinese Academy Sciences ,Shanghai 200241, China)

Abstract: [Objective) This article discussed the genetic characteristics and regularity of H gene from
canine distemper virus (CDV) in molecular level. [Method] CDV strains from Shanghai and Anhui in
2014—2015 were collected and their H genes were cloned by RT-PCT. Then, the regularity and genetic
characteristics were analyzed in molecular level. [Result] The nucleotide and amino acid similarities of H
gene between the 5 wild strains were 97. 5% —99. 9% and 97. 5% —99. 2%, respectively. The nucleotide
and amino acid similarities of H gene between the 5 wild strains and vaccine strains CDV3 and Onder-
stepoort were 90. 9% —99. 9% and 90. 4% —99. 6 %. Phylogeny tree showed that the collected 5 CDV line-
age belonged to Asia- [ ,like most of the other H protein genes of Asia- | . There are 9 potential N-glyco-
sylation sites and ds/dn ratio was 5. 887 0. [Conclusion) The selection process did not affect isolated CDV
stains and the evolution occurred with a neutral evolution pattern.
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5 45 &

K95 #5 F (Canine distemper virus, CDV) &
T B 595 2 FF (Paramyxoviridae) fR 2 % 7 J@ (Mor-
billivirus) , 24 BB A 43 745 B i B 6 RNA i 5
CDV JEPIZH i 15 690 N H R A, b 6 44
B KT EAN BEEA P REMEN
(L) EE 5T 26 11 (VD il & 38 1 (F) Sl 3k 8 48 R R
FLCHD  Hoh H & F A F 8 2 3 B D e
FOFREERIFRRI Y . CDV GE5IEI 385 3h
Wy RN T AR A A RO PR R RE A 1 i
W SO A — R b | R v A% e
A5 F IR R R R B S IR R RS, B
SRPEV (N T 22 M 1 RIE A0 & e o A i 4Rk R
DT A 422 g i R L REO B I R AR Y 1 3
WAE AW K, 3% AT B8 & 7 B K 5 B 75 B 6% 30k ik
IHZE B R R G2 IR B . S 1 20 B s 5 vk 1 3ok
B AFAE L X R 5 0 25 1Y W0 4R RNy B W 8 0 Dy
LR

YT CDV il BR&E 4R R 8 1 CHD 7890 7 5 72 5t
PEBUR M A K or 28 AR T AR5 CDV
WROM B oy B bR H BRI 34T T 50 B M )7 91 4
B LI T i CDV R 43 F 34706 2 4 s L 2R 11 Ry
CDV i 5 92 F B 4 (3t B AR 4

I HRE T

1.1 mRE5EK

R AR BH M s RE Ol BB B L ok B F 2014 —
2015 AFUSCHE 11 g R4 0 ML 1) I A 2 0 R 9 £
5 4y o g 4 3 (SH1401,SH1402,SH1403,
SH1503) , %8 1 /3 (AH) . KB (E. coli) H[H
THRE TransSe MTEFEFAK T5Zero, ¥y B b 5T 4
KEEMHEARARAF .,

L2 &

RNA 2B &, W 3 LA T AR A R
ST U SR M-MLV LA Tag DNA &4 il A
PCR AHCIL ], I A K% 5 4B W R A R A Al s
DNA brft, Wl At & X & EMBERAGR A AL
PCR 8 B [ml i3 70 5 oohr $2 B0 50 &, i 3 %
HEAE Y EOR (B A R 2 A .

1.3 FERNAWRN.RERE HERANRE

Z: I8 RNA $2 Bt 50 & 09 i Ui 91 42 e CDV
Wk B RNA, HIBE AL 51 #05% RNA R 56
cDNA, Z% NCBI H1ff§ CDV J¥51], &1t 1 X H 9"
WH EREMs Y, Kb sl sl k. 5
CCCAAGCTTGGGATGCTCTCCTACCAAGAC-

AAGGT-3', FiEBI ¥ E 5N .5 - TCAAGGTTTT-
GAACGGTTACATGACCGCTCGAGCGG-3", i
WY e R BN 1926 bp. 5l H BilgEARZEA
YIRS A R A A A . PCR WK R 50 pl: EF
519 & 1.0 pl, cDNA Bidg 2. 0 pL, LA Premix
ZEPP(10X)25 pl,ddH,0 21 L, PCR #EFE W
95 “CHiAS P 3 min; 95 °C 30 5,53 °C 30 5,72 °C 2
min, 30 NMEH ;72 CTLLEAH 5 min, B PCR =4,
FH 1 Y035 I W B Jis 00 4 Pl ARSI . 2 A 3 R0 S el
Wt PCR 4738 Jv B, JF 5 T5Zero % 45 A4 1 51 20 oA
SH1401-H-T5Zero, SH1402-H-T5Zero, SH1403-
H-T5Zero, SH1503-H-T5Zero 1 AH-H-T5Zero,
#F7 Hind 1A BamH T WEEY)EE . B A0 E
2 3R 43 B AL g £ T TransSas 186 2% B, LA
PRV PCR J7 32 i 36 BH PR v B . AR A5 A9 BH M 1R T
37 CHEWEFEHUTRL 3% B AR T AR AT IR A
WU K W0 1 9 ) 51 42 22 31 NCBI 3R 155 545,
1.4 FIHH

FIH DNAStar 3, 738532 3 CDV H %
W& CDV3 (H [{) # 1 ¥k (GenBank # 5% %5
EU726269) 1 Onderstepoort (3& [H ) ¥ 11 £k (Gen-
Bank % 5% 5 AF378705) Z [a] i [7] ¥ 14 ; L Gen-
Bank (45 h FHC A RO T UWE NN S % FH
PRI 51 % H 3 R ik 5 352 4 CORF) #E 47 43 7, Fil
i MEGA #4:) Clustal W J57 g 47 o %, ek
IR LM R G B FH SNAP v2. 1. 1 Chttp://
hev. lanl. gov/content/sequence/SNAP/SNAP. ht-
mD 43 HF CDV H 3 A 1) 33 15 28 46 3 s I N-Gl-
ysite ( http://www. hiv. lanl. gov/content/se-
quence/ GLYCOSITE/glycosite. htmD) 73 #1 H & 1
TRTE (1 R AR (Gly) B AL 55,
2 HR50H
2.1 CDV H EE#H RT-PCR ¥ &

S5 AR5 89 cDNA 22 PCR ¥4 )5 15 %) 4 1&]
LRy 1926 bp iy B, 5 HUBIZE R —3.
2.2 CDVHEREHARERNMNEE

F Ik slifb i) H 3£ RT-PCR 7= 4 % £z 5
T5Zreo AR, & BRI 7, 45 R B . % CDV #k
B9 H PR O ) s 5] T5Zero b, X8 24 ik
Hind [l f1 BamH T #E47 WY, 35453 T 1 926 bp
1 B 85T (8 20, 5045 R — 30, R W) 3R 15
T H LR 4 5k,
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Fig.1 RT-PCR amplification of

H gene of CDV

2.3 CDV H EEKEEMSES
MIPZ5 R BR, /B3R 5 #k CDV H JEH 1
ORF #J4 1 824 bp. 4t 607 MR LR . KRG M
SH1401, SH1402, SH1403, SH1503, AH % 5 Ff
CDV H 37314228 ] GenBank'™ , 3R15 1) % 5 5
vk KT341044 . KT341045 . KT341046 . KT341047 .,
KT341048, JyasrHr 4 RFE W], 5 bk CDV Z 0] H 5
PRI 1 R 40 3 18R e 40 1) ) 98 43 il Ry 97,506 ~
99. 9% 1 97. 5% ~99. 2% . 1 5 % ¥ #k CDV3
Onderstepoort H 3 [ A% 1 R A1 & 56 8 (1) =) VR Pk 43

500 bp

250 bp

M. DNA Marker Trans 2K™ Plus [[;1. SH1401- H-T5Zero;
2.SH1402-H-T5Zero;3. SH1403-H-T5Zero;
4. SH1503-H-T5Zero;5. AH-H-T5Zero

Kl 2 CDV H EHFEHAFRA Hind [l Fl BamH 1 B Y)% 2

Fig. 2 Recombined plasmid of H gene of CDV
digestion with Hind [] and BamH |

MR 90.9% ~99. 9% F1 90. 4% ~99. 6%,
2.4 CDV H EEIRERF 55

XARTR LB CDV H 56 R ) & 3 R A7 K4
SRR I S T AR 1, h a1 AL,
55 19,149,422,587 i J& 7 Ik N B AR & A AT AE
SR E S A AL 5 9% B bR T BR Onderstepoort 4k
BIEA T A B AL B s AR SE Y 5 Bk I D
T 780 B B bk 0 V8 A6 B S A0 0L A IR, B ZE 58 19,
149,309,391,422,456,584,587 il 603 fif ,

x1 AAEEECDV HERBEMXEBEBEELLS
Table 1 Distribution of protential N-glycosylation sites of H gene in different genotypes of CDV
TERTE 11 K 25 I Jhie A 7 5
CDV #Htk E- PSR Potential N-glycosylation site
CDV strain Genotype -
19 149 309 391 422 456 584 587 603
Gi/167614365(EU296488) W T A Asia- T N N N N N N N N N
Gi/129770825(EF445053. 1) WYL AY Asia- 1l N N N N N N — N N
Gi/224579344(F]705238) XY Europe N N N N N N — N N
Onderstepoort(EU14373) YEI Bk Vaccines N N — — N - - N —
CONVAC(Z35493) N N — N N N — N N
Lederle(EF418782) N N — N N N — N N
Gi/6594288(AB025271. 2) JEM A Arctic N N N N N N — N N
Gi/121486033(DQY03854. 1) W T B America- T N N - N N N - N -
Gi/34328597(AY297453. 1) SEM 1T A America- | N N N N N N — N N
TN VB A B R A T e B AR 07 5 — 7 B s SR R e A 2 CDV E U T #8937 9 T %0 L RN 8 28 i bk B Al 28 26 O T #9969 1T &Y
AR5 BE R B WAL Gly WEREAL L8, B bR — 2L AR 1 AR AR 3R
Note: “N” . Potential N-glycosylation site. “—".Negative. The table shows the most potential N-glycosylation sites of Asia- | , Asia-[l ,Eu-

rope, Vaccines, Arctic, America- | and America-[| ,only one of the strains is shown for representation.

N T T BT AR B 00 AR 2 X 5
#0005 bk CDV BF bk H 5 (857 45 3 2 SE R 1 7] X
G AR TR X S8 AR HEAT T AR B L 4 A W s A
H S R 450 2 i 2 ) S A8 0 S i K T
4 IF S48 L B 7 S MR (ds) 0. 0435, 4

] S22 AF AR (dn) S} 0. 007 0.ds/dn=5.887 0,
2.5 CDV H EEMEFHLDH

5T CDV H BN H 1R 79 i 8 R 5K
AR UL 3. 3 AT, A BIE ST U 4E B 5 Rk
CDV B Eitk 1)@ T 1 A4,
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Gi/167614365(EU296488) T
Gi/224579334(F1705233.1)
Gi/35187511(AY378091.1)
Gi/224579330(FJ705231.1)
Gi/76097516(DQ191767.1)
AH(KT341048)
SHI403(KT301046) 1R
Asia- [
SH1402(KT341045)
SHI1401(KT341044)
SH1503(KT341047)
Gi/189332635(AB329581.1)
Gi/115394200(DQ922630.1)
Gi/162311391(EU325721.1) ]
Gi/212290598(F1405223.1) .
Gi/129770825(EF445053.1) i
T 11 &
Gi/236201704(AB286949.1) Asia-1I
Gi/236201735(AB286950.1)
Gi/6594288(AB025271.2) EI Jb AR
?Gi/42555995(AY526496.1 ) S FATCHE
Gi/224579344(F1705238 ;
( : B
Gi/95114291(DQ494317.1) Europe
I_—Gi/95114293(DQ494318.1) i
Lederle(EF418782) —
CONVAC(Z35493) BT PR
Vaccine
Onderstepoort(EU143737) _
] Gi/121486033(DQ903854.1) =
e
America- [
Gi/113531252(AB250741.1) —
——Gi/206570758(EU716075.1)
Gi/34328597(AY297453.1)
Gi/190352268(EU743934.1) | R IT 2
America-II
Gi/160623501(EU252148.1)
Gi/5869513(AB025270.1)
0.01 Gi/13365644(AB040766.1)
K3 T HIEHZITRRT I ER CDV #1575 kb i
Fig. 3 Phylogenetic tree based on the nudeotide sequences of H gene ORF of CDV strains
\ A H e H B 84T b A8 7t iR i 58 CDV A8
3 W '

HEMAZCDV BEEmMEZEMMHEEAZ —,
VE Ky —Fh g B 25 11 HJ2 CDV il B 1 8 1 & 1
FIER B P T RL 2 AT 3 & WL = A o RN B A i 2R
Z =1, CDV i it H 2 (W B 2 40 i 3% 1 52 44
LI HE A e CDV 15 R4 F vk 3 2
HES, M BRI E . CDV 5L % 4
AIRAEER  H B JUHS 22 N 5] CDV 8 )
M AR AR RS B JE v L HOBR T e 1 R 44 Tk
i B A A7 5T 5 R R T R R v R 4 DG 1 A

SR ETY . T, AR K I R 4> B CDV
H AT T s 45 R R WL 5 19,149,422,
587 i & 7 ol S DR VAR 5 A 1) 15 A 24 R W LAk A7
B3 584 3f KA T e W B AL A A ARy 1 AL Y 5
e v A B L 3X T B A PR Dy 5 i PR 5 T R A A
FE AN G 1 L R T A 2 (R A 25 S I B, iR T BE S
T AL 5 A BT R 5 At 5 A [ A e
R XF R 4% Mk i A 356 Ak 7 A 9 BIF 5 AN L3, iR
RTiH#—LRR,
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% 2 3

P A R AT H R F 80 50 35

J7 50 1 ] S5 A8 AR ] 2 A8 AT T 43 A A B IE]
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X4y B B 5 RE BB AR 09 [R] VR 4 43 DL R B B
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