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Abstract: [Objective] To isolate epidemic hemorrhagic disease virus serotype 6 (EHDV-6) strains prevalent

in southern China, and investigate the genetic characteristics of the isolated strains. [Method)] Blood samples

WS HEA:2019-08-30  MILEE A FTiE):2020-06-17 14:43:34

P4 B % Hbiik: https:/kns.cnki.net/kems/detail/44.1110.8.20200617.1116.004.html

TEE®N: 2 5 (1989—), F, BEMER, ML, E-mail: dy0811zh@163.com; # k3% (1986—), B, BARATH,
A+, E-mail: s300yn@163.com; T3t AXTakAmE,; #BE4EELE: B B ((1978—), ¥, i, HE,
E-mail: yangheng2008.cool@163.com; Z44& (1958—), H, A% i, ¥+, E-mail: li_ huachun@hotmail.com

EETH: B R & 544 3% (2017YFC1200505, 2016YFD0500908); /%4471 (R k) #8537 (201303035); = &4 F
FEF KA B RN Sk AB & AT EFHF B (2017THBOSS)


mailto:dy081lzh@163.com
mailto:s300yn@163.com
mailto:yangheng2008.cool@163.com
mailto:li_huachun@hotmail.com
http://dx.doi.org/10.7671/j.issn.1001-411X.201908033

B 4 ]

s, S5 B AT AR B TAT VR I PR RE LT 6 LAk (EHDV-6) F) 70 5 AL Rr Ik

were collected from sentinel animals in Yunnan and Guangdong Provinces in China. EHDV infection was
monitored and the virus was isolated. The serum types of isolated strains were determined by serum
neutralization test, and segments 2, 3 and 6 (Seg-2, -3 and -6) of EHDV-6 isolated strains were amplified by one-
step RT-PCR and subsequently sequenced. [Result] From 2012 to 2016, 25 EHDV strains were isolated from
sentinel animals in Yunnan and Guangdong Provinces and 11 strains of them were EHDV-6. Seg-2, -3 and -6 of
Chinese EHDV-6 strains were of Eastern topotype, and the nucleic acid sequence similarities were 99.1%,
98.9% and 98.8% respectively, which were clustered into an independent Chinese branch on the phylogenetic
tree. Chinese EHDV-6 strains had the closest relationship with the EHDV-6 strains which caused epidemic
outbreaks in Japan. The Japanese EHDV-6 strain was within the Chinese branch on the phylogenetic tree. The
similarities of nucleic acid sequences of Seg-2 and Seg-3 between the Japanese and Chinese strains were 98.5%
and 93.9% respectively. [Conclusion] The sequences of EHDV-6 strains prevalent from Yunnan and
Guangdong Provinces are highly similar. The closest genetic relationship between Japanese and Chinese EHDV-
6 strains suggests that there may be flow of EHDV between China and Japan. The results provide a basis for

further research on epidemiological analysis, pathogenicity, etiological diagnosis and vaccine preparation of

EHDV-6 strains in China.
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Table 1 Primers for amplifying Seg-2, Seg-3 and Seg-6 of EHDV-6 isolates in China

FIAL R I BI(5'—3) EIEZIVA - PR/ op
Prime name Primer sequence Primer location Product size
EHDV-6-S2-F AGTTGCCCAAGAGTATGTGA Seg-2 (1 247~1 266 bp) 913
EHDV-6-S2-R CATCATTCTGTAAAGATAGGTCG Seg-2 (2 139~2 161 bp)
EHDV-6-S3-F CAAAARATAATYGATGGRGTGAAAG Seg-3 (204~228 bp) 1095
EHDV-6-S3-R GGYGCTGGTTCTCTATTTTCAA Seg-3 (1 276~1 299 bp)
EHDV-6-S6-F CRGGTGAATCYTACGGTGAA Seg-6 (210~230 bp) 1149
EHDV-6-S6-R CGCCYTCTTGTTGAAYCGCTAT Seg-6 (1 315~1 337 bp)
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94 °C KiFWi 4% 5 2 min; 94 C A% 30s, 55 °C
Bk 305, 72 C 4EAH 90 s, 35 MEH . % PCR =4



B 4 ]

s, S5 B AT AR B TAT VR I PR RE LT 6 LAk (EHDV-6) F) 70 5 AL Rr Ik 11

AT HVKR RIS, BA PCR 339 1 1 R 51 4 il
7514, X aidl J5 i) DNA #E47 Xl
1.8 FINh5SRGLZEMEE

fli /il DNASTAR #fF (Ver 6.0) #EAT 7 51t %,
I8 BioEdit P A BT IR 5 2 LR 7 41 1 HL ok
30T, R IR S LR T A AR AL BE DA 3 (i A vfE 22
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JisRE 2014 K7 B3 EHDV-6 B & HE,
2012.2013.2015 5 2016 7)1t EHDV-6 Y,
KB EHDV-6 BRI R B T KIARATES . &
EHDV-6 #4h, Iifigg Bl 5 8 EHDV-1.-5.-7 &5
-10 B 4 PSR EERR, TIE S & H EHDV-1.-5 5
-7 B3 PhIE LR, KU T Z A AT EHDV
MG BRI 2R T AREMSLT 2013 40 5 H
EHDV-1 BFitk, 2016 &S5 5 5 % EHDV-6
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Table 2 Information of EHDV-6 strains isolated in China

K IR I B G S Hl i3 a4 W /m

Strain Animal source  Isolation year Isolation place Longitude Latitude Altitude
YNSZ/V003/2012  #% Cattle 2012 Z ATz Shizong, Yunnan E104°17"  N24°3¢' 940
YNSZ/V003/2012  ¥F Cattle 2012 = FfisE Shizong, Yunnan E104°17"  N24°3¢' 940
YNSZ/V283/2013 ¥ ‘F Cattle 2013 2 4 JliZE Shizong, Yunnan E104°17’ N24°36' 940
YNJIC/V274/2014 ¥4 Cattle 2014 Z ML Jiangcheng, Yunnan  E101°51'  N22°3%5' 1129
YNSZ/V273/2015 3% Cattle 2015 Z ATz Shizong, Yunnan E104°17"  N24°3¢' 940
GDST/V263/2016  ¥3%F Dairy cattle 2016 ] #3913k Shantou, Guangdong  E116°40' N23°21' 5
GDST/V258/2016 ¥t Dairy cattle 2016 J~Z:il3k Shantou, Guangdong  E116°40'  N23°21 5
GDST/V259/2016 ¥’} Dairy cattle 2016 J~Z:il3k Shantou, Guangdong  E116°40'  N23°21 5
GDST/V260/2016  ¥3%* Dairy cattle 2016 I~ Z#=illisk Shantou, Guangdong  E116°40 N23°21" 5
GDST/V261/2016  #3’f Dairy cattle 2016 J~ZRilsk Shantou, Guangdong  E116°40'  N23°21 5
YNSZ/V276/2016  #’f Cattle 2016 = Ffi%E Shizong, Yunnan E104°17"  N24°3¢' 940

2.2 EHDV-6 B/E#k Seg-2. Seg-3 5 Seg-6 HY

RT-PCR # 1%

¥ Seg-2.Seg-3 5 Seg-6 M ¥ RiFtAT
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I = (>85%), R AFRATRLNZE R T HE 11 Bk
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2.3 EHDV-6 B E#k Seg-2 HIFFI 4

Hh [ AR [ 6 1) L343 55 () EHDV-6 B 224k )
Seg-2/VP2 FH| A G E LRI, IR 5 W AR T
HI RN 99.1%. EHDV 2k Seg-2 ¥ 41l &
G R AWM B R A FE E A EHDV [ Seg-2 73/

A~D 4 PpEERIBE, tH FEH 73 B9 EHDV-6. -8 %Y
BEVEJE B B, [ E EHDV-6 B 850K 7 41 i
A, tHFEH EHDV-6 [) Seg-2 8] 2 73 4 Eastern
5§ Western 2 Fthdsk ) (B 1): 438 H A EL HA, 3
KFNE 3 F 5% H g sMTBUX RER 55
L2 50 5) 1) EHDV-6 B #:4k 14 )8 Eastern %4, 5k
H 3 X 5 R EHDV-6 AL 3L [ 5 Western
A, i E S HA) B EHDV-6 2 # ik B S i)
KGR R, Seg-2/VP2 JFHII% IR 5 & HL R [T 51 AH AL
PEFRIIE 98.5% F 98.9%; 5K F A3 [E EHDV-
6 BUFEMR SR 2 00 R Iize s 5 AEINAT o 4R M IX B ko
Gk RZion (B 1.3 3).
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100| A EHDV-6 GDST/V259/2016

A EHDV-6 GDST/V258/2016

A EHDV6 GDST/V263/2016

A EHDV-6 GDST/V262/2016

@ LC320035 EHDV6 Japan 2015

A EHDV6 YNPE/V274/2014
ok | - AEHDV6 YNSZ/V273/2015

100

100

100

72 [ A EHDV-6 YNSZ/V276/2016
75| AEHDV6 YNSZ/V003/2012

86 A EHDV-6 YNSZ/V283/2014
AM745038 EHDV-6 Australia 1981
100 HM641773 EHDV-6 America 2006
56 —JQ436731 EHDV-6 France(MAR)20 0
100LHQ848380 EHDV-6 France(GUA)2010
61 AM745068 EHDV-6 Bahrain 1983
D) HM 636908 EHDV-6 South Africa 1996
KU523923 EHDV-6 Israel 2015
100/ KU523922 EHDV-6 Israel 2015

Z<J7 Motk 7Y Eastern topotype

100[og~ HQ848379 EHDV-6 France(REU) 2009
HQ222817 EHDV-6 France(REU) 2003
43| KC986822 EHDV-6 Tunisia 2006
HM156729 EHDV-6 Algeria 2006
HM156730 EHDV-6 Morocco 2006
AM745058 EHDV-8 Australia 1982

V47 Hi it 7 Western topotype

100

AM744978 EHDV-1 America 1959

100]

HM156728 EHDV-1 Australia 1995

100L— 1.C202949 EHDV-1 Japan 2010
AM745018 EHDV-4 Nigeria 1968

100!

AM745028 EHDV-5 Australia 1977

LC202944 EHDV-10 Japan 1998

KU140737 EHDV-2 America 1975

100

100—— AM744988 EHDV-2 Australia 1979

91
62

0.05

L AM745078 EHDV-2 Japan 1959
KM391729 EHDV-7 Israel 2006

99 { LC202943 EHDV-7 Japan 1997
100 AM745048 EHDV-7 Australia 1981

BLHHEB
Group B

FERFEC

Group C

BEREED

J Group D

LA
Group A

“ A FORAB IR T E EHDV-6 k751, “eo” FRon 5 E EHDV-6 Btk BA IR KA I H A G T4

“ A” indicated sequence of Chinese EHDV-6 strain isolated in this study, “e

with Chinese EHDV-6 strain

“ o »

indicated sequence of Japanese strain that had the closest relationship

1 SRIEEAER) EHDV-6 BB Hk Seg-2 RE KX ER
Fig. 1 Phylogenetic tree of Seg-2 of EHDV-6 strain contructed by Neighbor-joining method

%3 tREEMR EHDV-6 & &F ik Seg-2/VP2. Seg-3/VP3 7 Seg-6/VP5 1% 5 REEL FHIHELME"
Table 3 Nucleic acid and amino acid sequence similarities among Seg-2/VP2, Seg-3/VP3 and Seg-6/VP5 of

EHDV-6 strains around the world %
Z /% Country/Region Seg-2 VP2 Seg-6 VPS5 Seg-3 VP3

71 [E China 99.1+0.7 99.1+0.7 98.8+0.9 99.9+0.2 98.9+0.7 99.9+0.1
HA Japan 98.5+0.4 98.9+0.4 — — 93.942.9 99.6+0.3
WKFIIE Australia 90.5+0.3 93.9+0.2 90.5+0.2 98.14+0.2 92.5+1.4 99.8+0.3
Z[H America 90.0+0.4 93.3+0.3 90.1+0.1 98.5+0.1 80.2+0.3 96.9+0.3
A9 Africa 71.0+0.2 73.6+0.5 79.8+0.1 96.3+0.2 80.0+0.3 97.240.2
%% Middle East 71.0+0.1 73.1%0.1 79.7+0.1 96.3+0.2 79.4+0.4 97.0+0.2

1) “—7 KTz p ey FRA 15 8

1) “—” indicated no corresponding sequence information of strain
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2.4 EHDV-6 B E#Hk Seg-6 HIFFI 571

5 EHDV # Seg-2 £ 4t K £ W A il 22 21 {1 15
BARAEL, AFE ISR EHDV #) Seg-6 1.7 9 A~D
4 PPELAIBE, TG 73 B EHDV-6. -8 A &tk A
J& B 'S 21, EHDV-6 B & #k ) Seg-6 47 N
Eastern 5 Western 2 Fhithig . v [F= ., WK F] . £
[ 4> % /) EHDV-6 B & #1J& Eastern Y, iR 5
£V 4> B EHDV-6 B 5 k)8 Western ! (K] 2).

HH [ AS [R] B[] #3553 B9 ) EHDV-6 24 81K 1 Seg-
6/VP5 R 5 2 HE R 7 5 AU 43 3] 9 98.8% Al
99.9%(#% 3). HT GenBank H#k/>H A EHDV-
6 B EEtk Seg-6 [7AUME B, HE BN Seg-6 1E
Eastern H3s R b L B% 1 NSO R, 5K
A E 7 B ER A SOEFISRG R R, HAEMA
R IX 1 EHDV-6 B4 8 Mk 55 2ok & B (K 2
% 3).

100

100

100

99

96|L KF570137 EHDV-6 America 2012

99991 A EHDV-6 YNSZ/V273/2015

100 | A EHDV-6 GDST/V263/2016

—— AM745072 EHDV-6 Bahrain 1983

100

HM636912 EHDV-6 South Africa 1996
al

AM745062 EHDV-8 Australia 1982
MG886404 EHDV-6 America 2016
78! MG737848 EHDV-6 America 2014

HM641777 EHDV-6 America 2006
AM745042 EHDV-6 Australia 1981
A EHDV-6 YNSZ/V283/2014
78|' A EHDV-6 YNSZ/V003/2012

61| | A EHDV-6 YNSZ/V276/2016
EFEB
A EHDV-6 YNJC/V274/2014 Group B

A EHDV-6 GDST/V262/2016

75 J7 it Y Eastern topotype

A EHDV-6 GDST/V258/2016
100{ A EHDV-6 GDST/V259/2016
A EHDV-6 GDST/V261/2016
A EHDV-6 GDST/V260/2016

potype

[lipap:ibo il

KC986823 EHDV-6 Tunisia 2006

Wesltern to

KU140834 EHDV-2 America 1971
LC202955 EHDV-10 Japan 1998

100
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