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MATHEH DRRSM0ESE RT-PCR AEMEL KA
AR EESLRTF R F L RAR  EEF A E

L ZA A EHREEHFR/ ZHEATFT AT IYRERELLRET, LW 650224;
2.5 B RERFHYHFHRARER, LY 650201

mE

P 58 AT M 006 95 7 CEHDV) I35 780 19 575 — 355 I 35 B (Seg-2) S 46 DI 80 B 1R, % 1 7 X 48 5

1, @S T %% EHDV i B A9 RT-PCR &l 77 % , IF 3 43 X 4734 7= Y1 0 5 3 — 2L TR 5 Seg-2 1Y
W REE R R IR IR 25 A W R R I D v AT ME 0 4S8 R LIV B Y EHDV bk, 5 FROR R LR R
B BT B 5 35 JC 38 SN 5 R UG 45 2 WoR , X O R I v B EHDV A% 2 B ke U T BR 3R 3k 107 #8 DL %
IR E AN [R] B [8] 5 AN [6) 30 43 25 B9 EHDV 8 Bk E 47 107 8 RT-PCR %5 & . 45 R /R 43 1Y 31 #k EHDV 43 )&
EHDV-1.-5.-6.-7 5-10 %4 5 Fm 8, 5 m G h A B e 25 R 2 e &, D RS REBW 2 kEAR
B 1 A S R v 1 R IR M G S i EHDV B RR A I 3

KR
RESES S852.65°9.4  XEAHRIRAE A
W47 M &L R 8 B (epizootic haemorrhagic
disease virus, EHDV) 3= i i M 5 JF 15 (Culi-
coides) WML IT W [ 24 3 W) #E AT 45 4% , IF B gL 5 it
TP B Il 8 (epizootic haemorrhagic disease,
EHD)" . EHD g —fh ™ 5 (= 3% 2 2 3 9 1 4k
FE Al AL G )2 AT TR I BT SR B LT
SR 1 i DX, AT g e AR T R SR R R A 1l Y A
R A A 0 G E e o e E Y e Y 2
R WA TR E T E SRR AL T &
PRI IE B E PR R 5 . 2008 AE A R B W T A 4 41
(OTE) T A5 120 81 Ay 125 5 41t i 1) 15 58 sh ) B =
EHDV N7 9% 2 B (Reoviridae ) IR 9 7
J& (Orbivirus) W 51, FEH 4 H Seg-1 & Seg-10
10 DAUEE RNA 75 Be Al Ji . Seg-2 4 % 1) % 2 Hb J2
KoeHE H VP2, 2175 5 & EHUE ™ 45 5 vk b Fl e
R EEEA, REH EHDV A I 3 87,
EHDV [ Seg-2/VP2 HA & B AL 5 19 F¢ 1, A Al
& EHDV Btk Z 8] Seg-2 R ¥ 51 (1 A AL i
FE 43.8% ~70.1%, VP2 & 3 W ¥ 5 A L B 1
29.4%~72.2% " fEAFEE AR, R — R i v A

Y H 3T 2019-09-04

FAT PR P9 7 (EHDV) 5 LIS ; Seg-2; RT-PCR; & J7 5 4 T2t

XEHS 1000-2421(2020)04-0085-08
() S [ 1 358 75 Bk 1] Seg-2 1% B8 51 4 22 5 3 1) ik
29.5% . 5 L AT 4 [5] — Fh il 7 A EHDV 8 #k i — 2
Sy ok 2 Fhib g A, Eastern #15 Western 8107, K
FW . H 2 Fd E  EHDV 4 B £ ¥ J8& Eastern
R A0 8 H WL AEW . AR EHDV 8 % N
Western KL

HRi i 298 B2 & B 9 i % % 9 EHDV
(EHDV-1,-2,-4,-5,-6,-7,-8.,-9 flI-10), EHDV
AN T L5 75 3 o TE 545 b XY AT A TR R OR 22
St b 25U M RE 3 W £ E R AT A EHDV-1.-2.,-6
LT W E E R AT A EHDV-1,-4,-6.-9 #L0
KA FATAH EHDV-1,-2,-5,-6,-7,-8 F 4y o
WX W AT A EHDV-6 5-7 BIUY H AR R AT A
EHDV-1.-2.-7 5-10 % 4 Flufn 5 80, 3 [ o [7]
FEAEAE £ A UL 75 A EHDV B W A7, AT A
EHDV-5.-6 -7 .-8 ILi& A", " R i 47 H EHDV-
1 5-5 AT NS fE e EHDV-6 B0, <4
Wi EHDV-1,-2.,-5.-6 -7 .-10 #4077 B 25 37
Aok 4 Bk — IR Ak R TR O B 4 BRSO A R
EHD 1E fy — Flv Bt I8E 5 55 1% 55 952 05 . 7% it 5030 3

L TIH . B K E AN &I IBUH (2016 YFD05009085 2017 YFC1200505) 5 25 B 4 1 7 4F 24 AR M8 R Sk N5 & A A 5 Fr 0 1
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3% Zh Y L OE B Y K, S Bon 4 5 R AR
Y%,

i T AL & EHDV # Fk 18] B = 38 X %
TP 78 H AR A 3 AR AE — Sk S ok 2 i il v 7Y
EHDV &L i B4, 459 55 19 10075 7Y %8 7 B 4% 1
PR R T B I BE A, R ot P 3o o 0 46 o A Ml
XATH) EHDV 8tk G A LA EEE L., HAT,
[ N ¥ JC EHDV I i B %5 5 P RT-PCR Al 7 i
4 E , B AR R AT /) EHDV JF 51 AR E , 2
SR Y EHDV i i 592 W7 R A2 45 1l
£ I 1 SEHT 4R L L2 I E B ) g s it R Y R i
AW T 7 FpfiL i A EHDV (EHDV-1,-2.-5,
-6.-7.-8 -10) Sk RT-PCR #6100 5 925 1 2 57 LA e
1EH E 43 EHDV 0k v A% 2 R H . B 78

I T EHDV B 6 J5 2712 Wy 5 AT 0 o 98 A
$RMEA ) fh

1 MRS

1.1 FHRMRRL

WF5E G 31 Bk R N EHDV 8
W3R 1,3 7 9% 98 7 (bluetongue virus, BTV), i &
PS5 % B (akabane virus, AKAV) Hl 57 111 5% %%
(chuzan virus, CHUV) HH £ & Fr 76 L 16 = R~ 177
EHDV-2 B # (AUS1979/01) 5 EHDV-8 T #k
(AUS1982/06) 5 FI I K| . 42 5 i -7 T 95 1
(EMAD#FE fif . EHDV Seg-5 (KM 15 B 5., % 5
NS1 & 1) @K w b fiki PLB-EHDV-Seg5 2 #
JIT AR S5 5 A @R AT

1 EPESBEMEHDVER
Table 1 EHDYV information isolated from China
I B G 5 IV 7Y id=a=R 43 15 4B SR L]
Number Serotype Date Region Longitude Latitude Animal
V128 EHDV-1 2013/9/17
V258 EHDV-6 2016/8/23
V260 EHDV-6 2016/8/23 N
TAR % . oo LIRS
V261 EHDV-6 2016/8/23 Shant G q E116°40 N23°21 C
V259 EHDV-6 2016/8/31 antou, ruangdons ow
V262 EHDV-6 2016/8/31
V263~ EHDV-6 2016/8/31
V194" EHDV-1 2016/6/11 &1 H
’ ILE‘”(rﬁ ) E108°55' N21°29' : *
V195 EHDV-1 2016/6/11 Hepu,Guangxi Cattle
V125 EHDV-5 2013/6/27
o Y
V126 EHDV-5 2013/6/27 rﬁt‘m , E108°09’ N23°42' K
. Mashan, Guangxi Buffalo
V129 EHDV-5 2013/7/4
I Rk KA
Vi27* EHDV-5 2015/7/4 E109°15 N25°8'
/17 Rongshui, Guangxi Buffalo
V023 % EHDV-5 2013/9/16 s,
PR PN ol ol GGE
V024 EHDV-5 2013/9/16 Deh v E98°31 N24°23 Cattl
ng. nnan a
V132* EHDV-1 2014/7/29 chong, Tunna e
V271” EHDV-5 2014/6/18
V274" EHDV-6 2014/7/24 7 Y T
- /7 ) =T R E101°51' N22°35' §¢
V270" EHDV-5 2014/8/13 Puer, Yunnan Cattle
V278 EHDV-7 2015/8/19
V003" * EHDV-6 2012/7/18
V277 EHDV-10 2013/6/12
V269 * EHDV-7 2013/8/13
V083 ** EHDV-1 2014/8/12
V273" EHDV-6 2015/7/14 =i A
17/ _ mHG E104°17' N24°36' R
V276 * EHDV-6 2015/8/25 Shizong, Yunnan Cattle
V281 EHDV-1 2016/6/8
V283 EHDV-6 2016/6/15
V282 EHDV-10 2016/7/11
V275 EHDV-5 2016/10/18
V280" * EHDV-10 2017/7/11

T RN ILBEMR O 4 58 IR A Tk B AL DI e L e 7 1 B4 0 A [ il iis A EHDV B3R 3 #k £ 47 RT-PCR $7 S ML 8.

Note: * repre-

sents that the whole genome of the strain has been sequenced, % represents that the strain was selected as a representative strain of different

serotypes of EHDV for specific test.
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MagMAX™-96 Viral RNA Isolation Kit § H
Ambion /A #] ; Premix Ex Tag (Probe qPCR) Kit,
One Step RT-PCR Kit, PrimeScript [l ¥ #% % f .
RNAse Inhibiter, dNTP (10 mmol/L) . Radom 6
mers BEHL 5 # (50 pmol/L),EX Taq DNA &
B . SanPrep £ 2 DNA % BT & . pMD19-T #;
R E. coli DH5a 22540 A1 DL5000 Marker I
H TaKaRa 2],
1.3 Sl¥igit

M GenBank H N # A [F] I i B EHDV 2 k&
Seg-2 JFHI, il MEGA 7.0 % {55 3 17 i 5 3k Bt

() 15 Bk B 22 8 EHDV-1,-5,-6,-7.-10 BRI %K &
H(E DI Seg-2 &K FHN AT /75 X, HR4ETF
H HE X 25 5L e BN ALV Y EHDV Seg-2 MR SF
X3 {8 ] Primer Premier 6 #4347 EHDV I &
AR RT-PCR 5191 (R 2) . 519 H X
S i A WA RS RSO, 4 D HAP 9, H
DEPC /K% fift M B B LU R 10 pmol/L,
1.4 fFHZRIRINKE cDNA &5

65 FH 5 75 A 1R i JBCIAK 7 6 e U B P 45 1 B L
EHDV-1.-2.-5.-6.-7.-8,-10 1t & # % (£ 1),
BTV.AKAV .CHUV % EE%IR . BL5 pL $2HUW
K% R b A e 0 AT AR M Ak B i PrimeScript [ 3%

% 2 EHDV &2 RT-PCR #1354
Table 2 Different EHDV serotype-specific primer of RT-PCR

9) 25 o , 9 4 Bk IR (53 . AK/AN/b
%l%ﬁ & i35 e %W{%% %IﬁVJf I - F’:%jt'l/ P
Primer Primer Primer sequence . Amplicon
Serotype Topotype "o Position
number name (5-3D) length
EHDV1-S2-F AACGGACAATCGTGGTGAGAG 1230~1 251
P1 EHDV-1 Western 1194
EHDVI1-S2-R GCATACAGCATAGCAACGGTAG 2 378~2 402
EHDV2-S2-F  GGAGATACTATTTATAAATGGGA 1 311~1 334
P2 EHDV-2 Eastern 1052
EHDV2-S2-R GCCCTATTCACATTCTCATAG 2 321~2 342
_ . . EHDV5-S2-F AAGGAGACAACTTCGGAAGAGG 1 369~1 390
P5 EHDV-5 Eastern 996
EHDV5-S2-R CCAGCGGAATCAAGTCTTCTAC 2 342~2 363
. . EHDV6-S2-F AGTTGCCCAAGAGTATGTGA 1229~1 249
P6 EHDV-6 Eastern 913
EHDV6-S2-R CATCATTCTGTAAAGATAGGTCG 2 116~2 139
. . EHDV7-S2-F AAGTGCGGAACATAAGAGATA 1051~1 036
P7 EHDV-7 Eastern 1211
EHDV7-S2-R AAGAGTTTGTAGTACCTCATTCC 2 180~2 203
. . EHDVS-S2-F  ATATACGAGGAGTGAGTGGTGAG 1 035~1 057
P8 EHDV-8 Eastern 1061
EHDVS8-S2-R TGCCATCAGGATCATTGAGACA 2 074~2 095
. . EHDV10-S2-F GGAGATACTATTTATAAATGGGA 1 311~1 334
P10 EHDV-10 Eastern 1052
EHDV10-S2-R GCCCTATTCACATTCTCATAG 2 321~2 342

SR LA 20 pl RAKR R IEFT cDNA & .5 X
PrimeScriptll Buffer 4 pL, dNTP (10 mmol/L)
1 pL,RNase Inhibitor(40 U/pL) 0.5 pl, Radom 6
mers(50 pmol/L)1 pl, PrimeScriptll RTase (200
U/pl)1 pLl, 28 RNA 5 pl, 4K & 20 pl, R
%A :30 °C 10 min,45 C 40 min,72 ‘C 10 min,
1.5 PCR RM KRBT

i F1%% 2 sy EHDV I 7% % RT-PCR 5141 5
X AR I35 2 EHDV AR R 2E BR 1Y cDNA #E 17
PCR #3474 [6] 1fi i Y 5 7 A4 5% 4[] B 35 S7. B3 %of
M, PCR KRk & K. cDNA BT 1 pL, Ex Tagq
(5 U/pl)0.125 ul., 10 X Ex Taq Buffer 2.5 plL,
dNTP Mixture(2.5 mmol/L.) 2.5 pL, L FHE5I ¥
(10 pmol/1) 4% 0.5 pL KA FEE 25 pl. I 5%

7 :94 °C 3 min; 94 C 30 5,50 ‘C 30 5,72 °C
90 s, 3t 30 MEH ;72 °C 5 min, B PCR 7249 LA
1.5 %6 By N W05 e 30 A7 | TR D L 4 B 7 1 v Bk
/NE) PCR =9y A7 BE MRS 5 T SRR HE 47 3% 2
e Ak, 0 8 BH 1 T HEA TN
16 HRHERE

WA L 7 A i % EHDV(EHDV-1,-2,-5,
-6.-7.-8.-10) . BTV, AKAV fl CHUV # cDNA
1 p LB o (5 F 2 2 rp S [ I 35 28 5 | 40, 4 S ST 1Y
PCR W& 2 #E47 PCR K, A & 1L 3% & EHDV
J52 A 2 245 ) sF 5 57 Ak %o R L B PCR 7= )y R 47 H
KA, 2 EHDV i ! RT-PCR 51491 A58 1 .
1.7 BEMERE

PL10 586 JE 7 B 1) PLB-EHDV-Seg5 ki A
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B i (B DL B0CA - 1.5 X107 ~ 1.5 X 105§ D1 /L) 3
SEARHEMI Ze L, B 1 pL N [RLI0E A EHDV 4R 3 8 8%
cDNA MR, R 48 % 2 f qPCR J7 k18 R
A I %5 % EHDV # cDNA ¥ 01505 % Ht 47 10 15
BEBERRE . B 1 pL B0 B JS AN [R) BB BE 1 cDNA Sy i
Ao A5 T X6F 107 1) LR L AR S MR 51 ) 4T PCR ORI
AN TR) I 375 78 s 7 A% 2R 349 15 7 B PR o IR B A % T Tk
ARGt Y e AR A 8 DLk L 3 A EHDV i i #Y
RT-PCR 5| 4 i)k I R A5
1.8 HE4SE EHDV H#kMEFE A RT-PCR E A

BB AREREE . VR ARX SR
A 31 Bk EHDV BEbRSE 7 K 45 50 pL (R 12 H
JREE AL R . W5 pL PR B A% R A B A, fif
EHDV BEEESPE 519 f0 i35 AL 6 S vk 5 9 k47—
¥k RT-PCR I o %8 58 #5 B Bk 19 115 5L 51 =] Aif 3
LT RSV F W T S Ll A o7 N [ 11| iU R
PCR =¥ 3% b1 48 B 2 &) #4700 %, W 5 519 R
EHDV & IiLi&# RT-PCR 514

i DNASTAR K5 X 7 25 5 i 47 §F 42
Mafft-win"" " B fF #4715 51 (9 Lb X, MEGA 7.0 i
TR G A= W #3285 A9 B B 5« Neigh-
bor-joining (4 ¥F 5 ) , P-distance (it 1% JE 5 #5 20) ,
Bootstrap(FI 25K 5) HUE 1 000, FR G & AR H
fib B XK 4> B 1) EHDV 3% £k 77 51 LL “ GenBank ¥ %
R E IR 8 N o= 1 =7 N

2 HEREHSMH

PCREREERZMBWNR=MEE
BRI % EHDV fU£ # #k (EHDV-1.-2.
-5.-6.-7.-8 FI-10 I & &I 7 #k) cDNA & AR . FH XF
N7 P I3 B R S M 5 B b 4T PCR 1 [R] s 5 0 1
R B P B 45 R R 7 B v AR
EHDV Seg-2 W44 7 ¥ K /NME 800~1 200 bp, &
ol i 335 259 ) 1 %o B ONTT ~ N10) 49 2 1 30 AR 4 S
PHE(E D . X PCR =it AT T-A 5B R 7 45
REBINIRAAWATEIIN EHDV [ Seg-2 3K R
B:EHDV-1 BURR TR 5 50 8 A K H Y Western
FERRA LB e (>85%) , EHDV-2 -5 ,-6 ,-7 5-10
R R BEIR 5405 B KR A H A #) Eastern 8
BRAR L BE H5 i (> 95 %0) » 3 BT T B9 A ) 1 77
RT-PCR 514 I 45 8056 BRI B B4k Seg-2 A
By,

2.1

1 NI 2 N2 5 N56 N6 7 N7 8N810 NI0 M

bp

5000
3000
2000
1500
g 1000
750

500

250

100

1. EHDV-1 ( YNSZ/V083/2014), 2: EHDV-2 ( AUS1979/01),
5:EHDV-5(YNMS/V023/2013). 6. EHDV-6 (YNSZ/V003/2012),
7. EHDV-7 ( YNSZ/V269/2013), 8. EHDV-8 ( AUS1982/06 ),
10: EHDV-10 (YNSZ/V277/2013) 5 N:FA %t B Negative control;
M.:DL5000 DNA marker.

B 1 FEMmi%EE EHDV PCR il 4 R

Fig.1 Detection of different serotypes of EHDV by PCR

22 HRUEREER

LI BTV.AKAV.CHUYV Fil 7 L35 % EHDV
(EHDV-1,-2.,-5.-6 -7 ,-8 F1-10) iy cDNA Ay # 4z .
A3 5 A2 2 oK [EE B EHDV 4578 519 (P1~
P10)#E47 PCR #7384 , 335 57 B M X B8, o3 A 51 0 14
Bk, g8R B8 :EHDV I H RT-PCR 3| #{X
5N R EHDV 38R 19 cDNA #24R [1] A 5 5=
PERY Y3 45407 77 A L 454 K/NAE 800~1 000 bp, 5
HAth 1l 3% % EHDV 84k, X AH G 5 BTV.AKAV
M CHUV Z [8] B B X BEOIC AR 55 52 R 5 38 7= 4 1
ME 2), £ EHDV I # RT-PCR 519 HA R
LSRINESE S 6o

1 256 N M bp
1500
1000
750
1500
1000
750
1500
01 000
750
1500
=81 000
750
1500
1000
750
1500
1000
750
1500
1000
750

7 810 B A C

P10

1.2.5.6.7.8,10:[f & 1 The same as Fig.1; B: i F i #E bk BTV;
AL BT-RBEWS B 7 AKAV; C. il i 5 #% CHUV; N B9 X 1R
Negative control; M:DNA 43 ¥ Jfi & #5if DL5000 DNA marker.
B 2 EHDV miBEE S| #4F Rt
Fig.2 The specificity assay of EHDV serotype primers
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23 RPERKER

i 46 %) % i gPCR 15 i EHDV-1.EHDV-
2. EHDV-5, EHDV-6, EHDV-7, EHDV-§ i
EHDV-10 A [A] it % %! EHDV {8 3 3 8 19 cDNA
B B4 5 A 1.1X10° 1.4 X 10" ,1.2X 10" 3.6 X
10%.2.4 X 10" ,8.7 X 10° Fl 2.1 X 10°/ul, ¥ b ik
cDNA FEAT 10 17580 B it SL W B 5, LA R 4 1y 3 79
S (P1~P10) i# 47 PCR R, 43 #f EHDV
Iy % RT-PCR 51919 REE . 453 B8 EHDV-
1.-2.-5.-6,-7.-8.-10 Ifil 7§ B F¢ ¥ RT-PCR 5
PR I & EHDV A% 2 46 I 1) $5 AR #5 DL &50nT ik
F o 107 #5 0L (& 3), F B EHDV 1L iE % RT-PCR
Sl EAT R R A

bp M N 1 2 3 4
1500
1000
750
1500
10008
750
1500

1000
750
1500
1000
750

o

{
L
I
!
'
S =

1500
1000
750

_
1500
1000
750 8
_

N Sy

1500
1000

750

1~10:%4# cDNA 10" ~10" f%#i % The viral nucleic acid dilution
was 101-10'0; N Bkt B Negative control; M:DNA 4% F it & #5
#E DL5000 marker.
3 EHDV IFESI#MRBEKRN
Fig.3 Sensitive detection of EHDV serotype primers
24 WESE EHDV S MER RT-PCREE
EZES
MoaEHREZEE R ARX SR
A 31 bk EHDV 35k JEAT 3F 45 S P R0 003 2 4y
P—2F ¥k RT-PCR 14 . 45 R 7R . 31 #k EHDV 43
J& EHDV-1,-5.-6.-7,-10 4§ 5 Fi 1L 78 &4, 5 i )
A g %5 0 W T AL 4 R Y & F YT b R
EHDV &tk Seg-2 #4717 . MEMN R G X B W
(O R HEE J ARES) OB ARX
JYESHY 31 Bk EHDV 43 )& EHDV-1,-5.-6.,-7 5-10
A5 5 AL YE AL I LA I 6 108 B S R R O —

#E L E— W & RT-PCR ¥ 84 0 iE ot Fk
E AT EHDV-1 BIFEHE AT Seg-2 J& Western Y,
508 A %E e AWM EHDV-1 8 8tk B A 3t
Ie] 1y A 9 1 3R [ AT 19 EHDV-5,-6 -7 ,-10 1 4
BEVRIY Seg-2 54785 [ H A (BRI H W 1) X R 1M 75
TRIFEHR Rl —F% . 8B Eastern B, £ % it T 1 35 %
3 it

EHDV (175 7 £ Bl Seg-2 HES M VP2
FE L, Seg-2 & EHDV ML 74 % 5F 14 1 156 58 5L
. JEE Pirbright SC58 = A8 40 2 A AR 50 AR
X ) EHDV # ¥k Seg-2 F 4, #) 4 & 7 T
EHDV If1 % % 4% 5 ¥ RT-PCR 40 )y g2, A
T R BATT K B Pirbright 3258 % ¥ & ) EHDV
MR RT-PCR 51 ¥ %t &8 73 v E EHDV 8 #kJo i
CIRE I D7/ B i T € UL o WY (= o e S
it EHDV 12 8 0k i 4 56 B 4L v 2 e F AT & B
Pirbright 5286 % /N #i 9 EHDV IfiL % %! RT-PCR 7]
Y5 EMA T R EHDV 84k 1Y Seg-2 ¥ %1 A
A3 ) D C B2 (H 5 b [E AN [F] i v A EHDV
Seg-2 Jy 51 B VT e B2 B A A7 76 35 2 1 B B A T X
ESHS X h E EHDV 2 00k 1 8k % 3 1
SRR 220 RN AN, A B AR IR E 28 & B
EHDV-10 #I790, H {i i J6 % I3 2 5 5 RT-
PCR %52 ik Wi, ok, & X & F 317 0
EHDV i A3 ¥k Seg-2 B AR , 5+ 51 9 A gt
SR ERAT Y EHDV 88 7 B 48 & RT-PCR J5
R 2 A

A L A 50 2 1 B il i A T Y 4 bR
W AR 7 VR A AR SR R R I B R R 20 R A5
IV B 5E 4% Y bR oE 7 bR B0 SF B s, AR T
EHDV IfiL i #Y () P2l % 58 . 1% 35 4% BR 19 70+
DU ELAT 5 40 150 ARG DU R AR Sk 22 | o A DR A A
S BT N T A& 28 0 1 PR 2 W R il v AR
Yo W, ASHESE LI AT R 5 A i i A
EHDV (EHDV-1,-5.-6.-7 £1-10) F1 {® K F] ¥ #y
EHDV-2 . EHDV-8 BRI Seg-2 J7 51 A #EEE [,
Wit Il i A HE S RT-PCR #9051 9l T EHDV
B I8 BRI . EHDV-4 il EHDV-9 & 3= %8 3 £
TAEY, B At S B E & 1 #k EHDV-4 A3
PR(NIG1968/01) £ Je H AW 9 43 25 . il EHDV-9
BERRF 1 4 R 7E GenBank | 2N A3 AR FE 51045 ., i

%
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100

85

78
97
76

100

100

45
100

69

87

EAM745038 EHDV6 Australia 1981
100

S

100'HM156730 EHD V-6 Morocco 2006

@® EHDV-6 GDST/V261/2016
® EHDV-6 GDST/V262/2016
® EHDV-6 GDST/V260/2016
® EHDV-6 GDST/V259/2016
@® EHDV-6 GDST/V258/2016
® EHDV-6 GDST/V263/2016
A EHDV-6 YNSZ/V283/2014
@EHDV-6 YNSZ/V003/2012
@ EHDV-6 YNSZ/V276/2016
@® EHD V-6 YNSZ/V273/2015
@®EHDV-6 YNPE/V274/2014
LC320035 EHDV6 Japan 2015

Eastern

HM641773 EHDV6 USA2006

AM745068 EHDV-6 Bahrain 1983
A HM636908 EHD V-6 South Africa 1996
KU523922 EHDV-6 Israel 2015
HM156729 EHDV-6 Algeria 2006

Western

— HM156728 EHDV-1 Australia 1995

—:AM744978 EHDV-1USA 1959
100

:l Eastern

100=1C202942 EHDV-1 Japan 1985

AM745008 EHDV-1 Nigeria 1967
@ EHDV-1 GXMS/V194/2016
100' @ EHDV-1 GXHP/V195/2016

10

I_':. EHDV-10 YNSZ/V277/2013
9

9 @1.C202944 EHDV-10 Japan 1998

100}
100 ®EHDV-10 YNSZ/V282/2016

Western

Too| I ®EHDV-1GDST/V128/2013
Soll ®EHDV-1 YNDH/V132/2014
go| ®EHDV-1 YNSZ/V083/2014

77 @EHDV-1YNSZ/V281/2016
A AM745028 EHD V-5 Australia 1977
@ EHDV-5 YNMS/V023/2013
100 ' ® EHDV-5 YNMS/V024/2014
@ EHDV-5 YNJC/V270/2013
199 } ® EHDV-5 YNIC/V271/2014
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in triangles; virus sequences obtained in this study are represented by dots.
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Fig.4 Neighbor-joining tree, showing relationships in Seg-2 between reference and field strains of EHDV from China

THh=z 2% Wbk, RATY L&k & EHDVA 5
EHDV-9 # i # % RT-PCR B4 0 7 1% ,
AW EHDV 1ML A RT-PCR J7 % B
A B AR S AE AR TR L VE A EHDV 8] J6 38 LR
N5 FEERR YL 4 i BTV . AKAV il CHUV
SRR 2 0] A TG 38 SRR S T HE 48 E H EHDV-
1.-2.-5.-6.-7,-8,-10 % 7 Fh A [A] IfiL i % ) EHDV
k. TR EHDV 8 6 78 40 8 L (% 3 55 & il
e AR TE , SB35 B EHDV 8 4% (1055 25 15 1 & 105
Fetk 22 0 W, B L2k EHDV il % RT-PCR
Dk N e R RUE . REUE K Z5 R BoR,
A 5T HE S 5 VA XS A I A EHDV #1847
) 4 B A% T BR 2k 10 48 D1, & B3 174 % RT-

PCR A m M REE, RESEH 31 K%
EHDV # bk 59 1L 75 % RT-PCR % 5% 45 5 /R, 3%
31 ¥ EHDV # ¥k 20 J& EHDV-1.,-5.-6 -7 IfiL %5 %Y,
5 i H S B LI R ) I b RS 25 SR A
FWZ 2 n] o) N TR B AT R EHDV Il i
R TE

# 57 EHDV Ifii% %! RT-PCR % — A #7E
T AT DU S X 3G 7= )y, i — 20 T R B Seg-
2 W8 A% R M L DA 43 A s 2 T B 9 ok IR DL SR 2
TG SR XA B TR T R R e S
WA N . AWEGE TP R ATE X E EHDV 8 #
MM F & B AT FIRE 2/ AR5 EHDV-
1 ) Seg-2 ¥JJ& T Western i, 15 3¢ & 8¢ £k 1) 5% &%



%5 4 )

WP 2% 45 ¢ ATV R I 1 1T 43 B RT-PCR Jy 4 i g v K g 91

KF e ilt, EHDV-5.-6,-7 5-10 A J§ T Eastern
R AE AR R A 5K R A H AR S bR R I, R
W73 E EHDV & L 24, Wik, iz EHDV
RT-PCR ik BA B M. T —2&
i1 & £ EHDV 134 # RT-PCR 9 3 fill B IF &
EHDV [fil i #15¢ 6 & 8 RT-PCR J7 i, i — 42 5
R 00 SR AR AN 47 8 s W), S BRI AR I YR AR
t EHDV I3 59 i PR 8 5

% L # References

[1] SAVINI G,AFONSO A.MELLOR P,et al. Epizootic haemor-
rhagic disease[ J]. Research in veterinary science,2011,91(1) :
1-17.

[2] YADIN H,BRENNER J,BUMBROV Vet al. Epizootic hae-
morrhagic disease virus type 7 infection in cattle in Israel[]].
Veterinary record,2008,162(2) :53-56.

[3] MUTLU T E,KADIR Y,CARRIE B,et al. Epizootic hemor-
rhagic disease in cattle, western turkey[ J]. Emerging infec-
tious diseases»2009,15(2) :317-319.

[4] MACLACHLAN N J.ZIENTARA S,SAVINI G,et al. Epizo-
otic haemorrhagic disease[ ] ]. Revue scientifique et technique-
office international des epizooties,2015,34(2) :341-349.

[5] CORBEL M J, MACMILLAN A P. Office international des
epizooties OIE manual of standards for diagnostic tests and
vaccines| M ]. Paris: Office International Des Epizooties OIE,
2014 :422-432.

[6] MERTENS P P C,MAAN S,SAMUEL A,et al. Virus taxon-
omy eighth report of the international committee on taxonomy
of viruses[ M]. London: Elsevier/Academic Press. 2005; 466-
483.

[7] ANBALAGAN S,COOPER E,KLUMPER P,et al. Whole ge-
nome analysis of epizootic hemorrhagic disease virus identified
limited genome constellations and preferential reassortment
[J]. Journal of general virology,2014,95(2) :434-441.

[8] ANTHONY S J.MAAN S,MAAN N.et al. Genetic and phy-
logenetic analysis of the outer-coat proteins VP2 and VP5 of
epizootic haemorrhagic disease virus (EHDV) ;: comparison of
genetic and serological data to characterise the ehdv serogroup
[JJ. Virus research,2009,145(2):200-210.

[9] ANTHONY S J,MAAN N,MAAN S, et al. Genetic and phy-
logenetic analysis of the core proteins VP1, VP3, VP4, VP6
and VP7 of epizootic haemorrhagic disease virus (EHDV)[]].
Virus research,2009,145(2) :187-199.

[10] VIAROUGE C,LANCELOT R,RIVES G,et al. Identification
of bluetongue virus and epizootic hemorrhagic disease virus se-
rotypes in French Guiana in 2011 and 2012[J]. Veterinary mi-
crobiology,2014,174(1/2) :78-85.

[11] OHASHI S, YOSHIDA K.,YANASE T,et al. Analysis of in-

tratypic variation evident in an Ibaraki virus strain and its epi-

zootic hemorrhagic disease virus serogroupl]]. Journal of clini-
cal microbiology,2002,40(10) :3684-3688.

[12] WILSON W C,RUDER M G, KLEMENT E, et al. Genetic
characterization of epizootic hemorrhagic disease virus strains
isolated from cattle in Israel[ J]. Journal of general virology,
2015,96(6) :1400-1410.

[13] OHASHI S.Identification and PCR-restriction fragment length
polymorphism analysis of a variant of the Ibaraki virus from
naturally infected cattle and aborted fetuses in Japan[J]. Jour-
nal of clinical microbiology,1999,37(12):3800-3803.

(147 & R0R0, S (R B ARMR 55 T P 1 491 2 D50 RE L A7 1 L B4 5
oy g s e ()], op [ TR S DR 2 42, 2015, 37 (10) £ 746-750.
CAO Y Y,WU ] M,LIN J,et al. Isolation and identification of
the first case of epizootic hemorrhagic disease virus from cattle
in Guangxi[]J]. Chinese journal of preventive veterinary medi-
cine, 2015, 37 (10): 746-750 (in Chinese with English ab-
stract).

(157 B Ble A e 2R 0 55 T R — Wl AR DR AT 2 A L 5 5 7 1Y
SrEg S D). i E BT PR A 4R 2017.39(1) :67-70.LYU M
N,ZHU J B,LI J,et al. Isolation and identification of the epi-
zootic hemorrhagic disease virus from cattle in Guangdong [ ] .
Chinese journal of preventive veterinary medicine, 2017, 39
(1):67-70 (in Chinese with English abstract).

[16] 2= 5¥, H & R4, 55, A TR AT M I s 99 3 CEHDV) Il
W 10 BUEERRTE TR W 0y 4> 8 A e [T, v [ 38 2 45 2019, 35
(1):112-120.LL1 Z H,XIAO L,YANG Z X,et al. Isolation and
identification of the epidemic hemorrhagic fever virus serotype
10 strain from cattle in China[]]. Chinese journal of virology,
2019,35(1):118-126 (in Chinese with English abstract).

[17] B4R 2% 0T, 1 B L 45, WLAT P 105 9% 3 (EHDV) ML 7
TUFERRAE A T R A o 5 M e () L & OB B 4. 2019, 50
(3):602-610.YANG Z X,MENG J X,XIAO L,et al. Isolation
of epizootic haemorrhagic disease virus serotype 7 strain in
China for the first time[ J]. Chinese journal of animal and vet-
erinary, 2019, 50 (3): 602-610 (in Chinese with English ab-
stract).

[18] VIAROUGE C,BREARD E,ZIENTARA S,et al. Duplex real-
time RT-PCR assays for the detection and typing of epizootic
haemorrhagic disease virus[J]. PLoS One,2015,10(7):1-11.

[19] KATOH K, ASIMENOS G, TOH H. Multiple alignment of
DNA sequences with MAFFT[]]. Methods in molecular biolo-
gy,2009,537(8) :39-64.

[20] KOICHIRO T,GLEN S,DANIEL P,et al. MEGAG6 : molecular
evolutionary genetics analysis version 6.0[]J]. Molecular biolo-
gy and evolution,2013,30(12) :2725-2729.

[21] MAAN N S,SUSHILA M,KYRIAKI N, et al. RT-PCR As-
says for seven serotypes of epizootic haemorrhagic disease vi-
rus & their use to type strains from the mediterranean region
and North Americal J/OL]. PLoS One,2010,5(9) :e12782.ht-
tps://doi.org/10.1371/journal.pone.0012782.

[22] SUN F,COCHRAN M,BECKHAM T,et al. Molecular typing



92 o Al R R R %39 &

of epizootic hemorrhagic disease virus serotypes by one-step ization of genome segments 2,3 and 6 of epizootic hemorrhagic

multiplex RT-PCR[]J]. Journal of wildlife diseases, 2014, 50 disease virus strains isolated in Japan in 1985—2013:identifica-

(3):639-644. tion of their serotypes and geographical genetic types[J]. In-
[23] SHIRAFUJI H,KATO T, YAMAKAWA M,et al. Character- fection, genetics and evolution,2017,53(12) : 38-46.

Development and utilization of RT-PCR assay for determining
serotypes of epizootic haemorrhagic disease virus

YANG Zhenxing', LI Zhanhong' , SONG Ziang®,L.I Zhuoran',
ZHU Jianbo' ,LIAO Defang',YANG Heng'

1.Yunnan Tropical and Subtropical Animal Virus Disease Laboratory ,Yunnan Veterinary and
Animal Science Institute , Kunming 650224 ,China ;
2.College of Animal Science and Technology ,Yunnan Agricultural University ,
Kunming 650201,China

Abstract Epidemic haemorrhagic disease virus (EHDV) is an arbovirus that seriously endangers
ruminants. Currently, nine serotypes of EHDV have been discovered worldwide, and five of them are
prevalent in China. Neutralization test is the gold standard for serotype identification of EHDV, which
has the shortcomings of time-consuming,laborious and long experimental period. Therefore,establishing
an accurate and rapid serotyping method for EHDV is of great significance for the prevention and control
of this disease. In this study,the second gene segment (Seg-2),which determines the serotype of epizo-
otic haemorrhagic disease virus (EHDV), was used as the target gene to establish a one-step RT-PCR
method for serotype-specific detection of EHDV. The results of specificity test showed that the method
could accurately identify different serotypes of EHDV ,and had no cross-reaction with bluetongue virus,
chuzan Virus and akabane virus. The results of sensitivity test showed that the detection limit of the
EHDYV nucleic acid for different serotypes could reach 10* copies. EHDV strains isolated from different
times and different regions in China were identified by this one-step RT-PCR and the results showed that
the 31 EHDV isolates belonged to five serotypes,inculding EHDV-1,-5,-6,-7 and -10. The results of the
RT-PCR were completely consistent with the results of the serum neutralization test. The above results
showed that the method established in this study had good specificity and high sensitivity, and could
quickly and accurately identify the serotype of EHDV strains.

Keywords epizootic haemorrhagic disease virus (EHDV); serotypes; Seg-2; RT-PCR; detection

method; molecular diagnostics
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