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R IK B & (Orbivirus) B 51 12 23 A1 T #4
i R SR LIS, R RE S R .
55 WA B X S R WL T WA AR, AT
BN RAshy). SEshy). AREWEEY) .
W L K 2 2685 2R B W) 0T 5 | A ARG , 45 A 3t
PERSMFE S R E K EE, R
I 7% J& ) W 5 R 7% (bluetongue  virus, BTV)
5 4RI 5 %5 5 (African horse sickness virus,
AHSV)2 L 5l 5| 1Y 3 W) i 5 -5 AR U Eh
# i B3 W) 1 A= 4H 21 (Office International des
Epizooties, OIE)4 ki i it 0 s g s>,
2006 Z 2008 4F, BRUHERL T ALK KT ™
TSP, 25 RN A5 A0 A= SR FR R L AT ok
FORIIZ AR, 2020 4F 4 7 2 H 2 [HB K& E
MR, 51 OIE AR &M m B E A, K[
T 0GB AR AR B B A A T (O T 7 1k 2
FE RN S AR IR 24 )

W R RS20, HA ik
XFREEAE , JCRENE, KM Ai A KL 4R E ;
5 RE IR 4R/ 19-21 kb, HY 10 AR 5B
(Segment, Seg) ) XE RNA (double-stranded RNA,
dsRNA)E I, R4 B R 4T Be R /N3 il i 44 4 Seg-1
(£ 3.9-4.1 kb)&E Seg-10 (£ 0.7-0.8 kb)!*', T
it FEMAMNERSE . NERT SN L%
ZEAALT, F R RSN EARGER) OC1
B v B S R, R AL A R S e
PR FEE N, oE BREEER TS B A4 AL
R EENJZ A ST RY T2 H FTE PR RO 25 R (A Fh o 2
)& FEORST, Al T2 25 2 SRR e Al i i &R
G R AR, R PR R TR i 1 20 UL R PR AR
JiH B (mosquito-borne orbiviruses, MBOs), JFE#5

& 1E FMRR E (culicoide-borne orbiviruses, CBOs)
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55 WAL RE R MR 9% B (tick-borne orbiviruses, TBOs)
=g,

2012 4F, [ FRA 54525 Z 5123 (International
Committee for the Taxonomy of Viruses, ICTV)#f
E T IRRIE R 1 22 R (TR AT
BRI ERARG BE 4 K BE : Mobuck virus T 2012 4F17E
3 [ G A1 3 30 N & 6 AE T 19 R E (Odocoileus
virginianus) & P9 4 8 AR A2 0 Bk B R N
(Peruvian horse sickness virus, PHSV)F 1997 4 7£
AL LB TR A4S . 8 SEGRHLK KR T
VC &R FET-"; CHeRI orbivirus F 2019 4 A SE
b2 BRI e A PR S Il PR SR T Y 1 R
GBS RIS A RAT — BB M i AN I A Y 3F
AIEE R HL LS8, a0 2010 4F, 7EHA
T2 i ER AR b 43 2931 Muko virus (MUV)!',
2013 4713 [ 2 fif AR U B~ 43 25 31 Skunk river
virus (SRV), 2013 FAEAEM T35 0l 72
Bukakata orbivirus (BUKV)ZE! DL F#FFT B ER
Mo o B AT 1 B R A Z AR, X% R
BN AE— DRI A e B i A

WAL Z IR R R R A IR T, P
BTV. h#iidT i 95 B2 (epizootic haemorrhagic
disease virus, EHDV)-5 BA F] V. 48 i v 7 5% 7%
(Palyam serogroup virus, PALV)] izt T E
FITHIIX, A 2012 R ROK, AR E AR
RS PR E S Y FARGE S B T 12 Fh g
B BTV, 5 FliEEM EHDV F 3 i i 51
PALVU' I 300 Axbk. dbdh, RELLAEAKAD
Wi 73 2 22 Fh g BU BRI SR i 25« 5 B BRI
#2(Yunnan orbivirus, YUOV)TF 2005 4£-7E = 1)
LR kA E s RPN R T PR E 7NN
J55 5% (Tibet orbivirus, TIBOV) T 2009 4E7E ¢ [# 74
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G 3R = WL G R S = W o o Sl e a1l P2
PRPERLR, FBA & rl IR Z R a2 T
ORR 7% (Guangxi orbivirus, GXOV)F 2015 4E4E
M e A Ay B ARAR R FRE T T A SRR 2 S
BHEARERNZEN, fE3Y FEG RARRE
JFERIEORTE , R PR 7 e i 2 AR
BRI, FERBE AL DA 22 555
o B 4 7 T LA W Ry B S

AWFTET 2019 4EAE = B4 SRR X e 4%
AR s, AT RO R A B S R
U L2 Sl Y g I R e 1 AR R B Y
Mobuck virus. ARSONFETERI 0B . EE ST
TEMS S 2 F IR T T 40, BERAE R
R E PR R R R R RN, O T R
IR B 8 2 W . AT S BUR A Y
BEE T A

L ARR

1.1 M5 FEHK

BHK-21 4l (£ B 40 ) . C6/36 A (F1 2L
TP ISC AN ) AR S B8 PR AT, 4R LA 10% )16 2F L3
) MEM 23515552 F 8 5% CO, 1) 37 °C 5 27 °C
FEFR46 BTV I 1 7 Y863 FEfk(BTV-1/Y863)
EHDV [fil{F 10 B FEHR(EHDV-10/V277)2#1 PALV
BERR(PALV/SZ187) 1 i A 5286 25 /3 B ARAT o
1.2 FERFA

A4 L35 5 MEM Ri 32 50 H Gibeo 24 5

RNA #2HGR 7] RNAiso Plus ., 3% 5% PrimeScript
Il Reverse Transcriptase . (= f£ I DNA 48 Prime
STAR GXL DNA Polymerase, 20 HERIIEHE |
DNA #ifbilii & . —25 1% RT-PCR 51 & 5950

SEfiE qQRT-PCR IR & W A K% 5B Y22 W] s RNA
4lifki 5] & Monarch RNA Cleanup Kit #1 T4 RNA
Ligase I 1§ H NEB 723wl ; pLB ~F- 7K %t ve b 120 55 &
R WGHTFH# DHSo B2 MG B RIRA w5
BRI EE RNA 258 & MagMAX-96 Viral
RNA Isolation Kit g [§ Thermo Fisher 2> 7 -
1.3 WEEIHYEBSLE MR FRE

2019 4 5 H, TEnMA ST ) FH(E 5
FE . 100°59'53", N21°54'58", iEdk 550 K)ikE
3 SkARIATE 1 %, BTV, EHDV 5B BEi% 8
(Akabane virus, AKAV)IILF K U 4 B B = B
AR, AR UG I W S S, TSRS
A AR 2y, SRR AT 3%
HAER) 5 AWIE 10 A, SR Y ihE
IS RS R BABTEE N . EDTA Hi&t i
542 3 Fh L RFEAS o SRR B9 ML AR & T 4 °C 7K
BIRFE, 3R B ZFAA Pl WA 2h 100 B R 5K
0 = AT IS T AR I 5 e 7 40 8 TAE
14 HREDH

B 500 pL JH 2R EMPTEE M 25O WU AR L1 40, LA
PBS PEW 1 IR, IIAKE K%, B 200 pL 2144
M R A AR K R E B C6/36 dHff, EZLH
& 3 UG B M dE SR B3, R BHK-21 4,
GRBE AL 5 A, YR A A B I A B AR
(cytopathic effect, CPE)i, WIRANM i, A7
T-80°C, TFit—LHINTEERE
1.5 JREH—IL RT-PCR %5

i 9% 5 RNA/DNA $2 BGR7 & 42 MU 4
TRBEIAZIR . IR T 95 °C ZZ 1 3 min,
SRRV . B S pL AR PR AR SRR , (]
PrimeScript One Step RT-PCR Kit, LI BTV,

http://journals.im.ac.cn/actamicrocn
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EHDV . PALV #ll AKAV % 4 v 2 4 S5 |
PIEA 1 B 1 — A 1k RT-PCRPO 22
1.6 HRIFEEA dsRNA FIIZBS H Ik

B 3 R BHK-21 4000, R 40 M- A
B CPE W}, & %28 4 A, 8000 r/min #.L> 30 min,
TE 250 W B 1 4l M b oim A R R B BRI R
RNAiso-Plus, #% Ui B 548/ BUE. RNA, 2]
Attoui SFCV A EA TR BESE I 4] dsRNA A4l
b, L 2%0Y 550 BER B W BE R A T HLIK, 4
Mrw a2 2L R 4 dsRNA B HE 3T BUERAE
1.7 JREH RS

IO B R, LA 8000 r/min 520> 10 min,
B AR R o 4 B0 5 AN I AR .0
B, DL SW40 %3k, 7F Beckman #83# Z.0HL L)
40000 r/min B5.0> 3 ho FFE50 5 BITITE LS 5 TNE
buffer f5, BT 4 °C . WHLL 12000 r/min
B0 S min, BRI FHRM L, DL 2%RE R
W (pH 6.8)H AT Yy, FEEHHEE(H 37 HT7800,
HA) N STk T B 2
1.8 FE:KE4 cDNA K& 85 PCR P 1

B 10 pL gfifb 5 8 3L 20 dsRNA AR,
ZH8 Maan S 4]IE 141K cDNA § 3 H R PR 7
W BE LA 4 cDNA 15 . LG cDNA 2
BibR, A GXL SR E DNA A BT
FERH B PCR 74, $H AP N 94 °C 3 min;
94°C30s, 60°C30s, 68°C4min, 35 MEH.
LSRR, BUS uL PCR § 387 My e vk, #6:
o0 B i AL 3 7 ) 1) e vk
1.9 FENF

YU R I B R A HG P ) T UK 25T, 90 V
HLE DK ZY 6 h, R sS40 14 DNA ZRA7E
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BERE L5 . YIS %A Seg-2 5 Seg-3 DNA
o MBERE, LAR BDISORGR &k T alidb . K atifh
J5 ) DNA [ Bt 5 pLB VR ve BBk &1z,
R # DHS5a B2 A0, PRI 7% 2517
PCR %5, $RICPHPER & Bk, #EAT 0w
1.10 RBERAR KRR

il NCBI # ORF 43 #r 4K (https://www.
ncbi.nlm.nih.gov/orffinder/)X} % # Seg-2 15 Seg-3
BRI Be bt i 2 1 E AT B0 4347 . AN GenBank
A PR R B R AR BRI A,
Mafft-win P2 5 AR 55 o R B 5 25 3 41 30F
frext, M BioEdit THEZ MRS & FE 0 Y 51 A
Bl (nt/aa), fdi ] Prottest (3.4.2)8EP3 47 4 it
W2y 9 EAL AL i B, (] MEGA X #f4:PY
P KALER I (maximum  likelihood, ML)5E il &
GREMBME, TERGELRAER b, AR
R P A LA AL B =S o, HA S kY
HILL“GenBank J7 45 Ji5E 44 FRHEI TR
111 JREBESNY b ARG R S A

RIEIRBOHREEAY Seg-2 51, BITEEFIEH
5, JRIARSN R SR A ARUESD ssRNA, ]
T 5 2 W 10 o A R DL R Y S e
FEH RT-PCR (qQRT-PCR)K&I, FiF5195 4] K
JHBOV-F: 5'-TCTCCATTAGTTCAGAATTCG-3';
T 595 JHBOV-R: 5-GAGTCTCGC
ATATTAGTGTAA-3' ; TaqMan & & ¥ %1 &
JHBOV-Probe : 5-AACACCTCAATATCTTCAAC
GACAG-3', TaqMan 51 5'4mbric FAM (6-5%
FUOEF)HEA, 3uibrid BHQL VKFELHA], HL
5% 10 Oy REEMHISA MK 50 pL, {FFI#EER
P RNA fli3 a0 & 3R BUR 2 iR . B 4 uL
iR MR HEAT qQRT-PCR S, B2 &5 10 H
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45°C 5 min, 95°C30s; 95°C5s, 60°C34s,
40 MBI

FEIRTEEIR 10 1500 BERR BRJ5 Rl BHK-21 211,
PL Karber M@ E:00 TCIDso; B KRS I
T 56 °C KiEALHE 30 min, 10 {566 MR . B
100 TICDso F)Jp e 55 o B2 A F8 1) sh 4 L T A
F, 7E 96 FLAR bR FH 17 o 2 F R ALY 1 5 vk
I 5 A8 FE AR R 4 LI XD 22 5 [ 4. CPE. A9 il
YER . i Karber i35 MLE H BTSN,
G AT S W) LI TR 1 S AR

2 HERApAT

2.1 WENITHESNLLEELER

2019 AFEAE UL T I SR A E R AR IR
FEAS 75 oy, RSk SRR AE EDTA Bt |
JHZANBTEE M A E R4S 25 6. #F 3 Skmgiesh
5 PR < 1 = N 1 7 o LI O T T =
BHK-21 it Tk a i B 1550, HYkD B S
YEH BTV, EHDV, PALV SR MSV
(Mangshi virus, MSV)% BB HE, $E/R1ZH X
AT BN UL B Y 2 R

3SIHERAR 7 19 HRAE MY B A% C6/36
MME 3 1%, RMERNAH CPE. 4 C6/36 4ilfiE

Control cells 72 h

KRRt BHK-21 diiedes 514 2 ££, BHK-21
a0 T BA B A CPE, R BN AR B
72-120 h, A B IRRAE . SR v AN
S 1), FEBUR S AR %RR , L BTV . EHDV
PALV 5 AKAV i—#3: RT-PCRZ2IEA 14 1
M, S5 RICATAY 1 500 B B OIS S 4
ERFRU B, A4 YNTH/V292/2019,
22 SrERENENARKSHENELER
BB OYNJH/V292/2019 5 7 A 2 B 1y
BTV-1/Y863. EHDV-10/V277 #l PALV/SZ187 #
PRIGIZIR . DL 2% i 3 BRI R A T v UKk O3
Mro G5RE/R, YNJH/V292/2019 7k iYL K 20
B AL TTBLY dsRNA, TEEEE b 5971 U AE
ELP3-3-37 4R, 5 PALV/SZ187 (LR 415
RURRE(“3-3-3- 1" B K2R, 5 BTV-1/Y863 HlI
EHDV-10/V277 (3 2y BURRAE S, (H A S
P B B R I BN E (B 2-A). BT TR
22, YNJH/V292/2019 (95 #kE 1 2 45 TR,
HA£Z) 60-70 nm, J 5 22 187 1] LI S 1) AEAREAR 58
i, 5 SRR TE PV FRRE B 8 e s R R 4
V(& 2-B). YNJH/V292/2019 Btk B [F2H dsRNA
L N W 5 Jie HL UK 5 R A L 8 45 AR B R 1% B A T

96 h 120 h

Bl 1. YNJH/V292/2019 7t BHK-21 {Aff/5 51 2 A9 CPE (100%)

Figure 1.

Cytopathic effect of YNJH/V292/2019 on BHK-21 cells (100%). A: uninfected BHK-21 control cells at

120 h; B, C, D: the cytopathic effect of BHK-21 after inoculated with YNJH/V292/2019 for 72 h, 96 h and 120 h.

http://journals.im.ac.cn/actamicrocn
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Seg-10

Seg-8

& 2. fREHEELH dsRNA IREEHE R HB

Results of agarose gel electrophoresis of viral genomic dsRNA and electron microscopy observation

Figure 2.

B)

: 3 50 nm

e

JKFRER T HREMERER

of virions. A: agarose gel electrophoresis of genomic dsRNA of YNJH/V292/2019 and other obiviruses. Lane 1:
YNJH/V292/2019; lane 2: BTV-1/Y863; lane 3: EHDV-10/V277; lane 4: PALV/SZ187. B: electron microscopy

observation of YNJH/V292/2019 (110000x).

2.3 SERERY Seg-2/T2 FFFIHras R

T2 U PR BR I 2 8 s 82 7Y N 2 A TS L %
AT [ R 2R R o T s o =2 ) R AT iy JEE IR ~F
RO LR PR 9 B J R #E (MOBs) 5 L%
FEIRE B R 7 (TBOs)AY T2 8 13y 2L R4y
Bt Seg-2 Zifih , T 2 4544 1 BRI 7 J& 5 75 (COBs)
() T2 AW Seg-3 ZwAs™ ', XF YNIH/V292/
2019 Fifk Seg-2 2K JFH B E 5 BLAST HEXF45
RWIR, ZIEEEN Seg-2 &K M 2852 bp, GC &
A 39.8%, 5'FN 3'IdkE 4 X (non-coding region,
NCR)K 4514 11 bp F1 67 bp, 7] 4t 924 4~
SOLMRIR IR I T2 1,

IR YNJH/V292/2019 5 HAB R85 2
I BEILOC R, RPN BRI T T2
MR Y HEAT ML A BORG SRl 2R ik Ak
BERL K LG+GHF, W EM RS kAR BIR,
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YNJH/V292/2019 5 Mobuck virus"'!, PHSV!'|
CHeRI orbivirus"®!, YOUV/HIA 525628 Aij 3 43
B 1 GXOV PR IAL AR MR 15 5 0 — TR (&1 3),
£j Mobuck virus B A7 5 = 097 ST A RUEE , #4085
BIEMR ¥ 5 (nt/aa) FHALEE 7351 4 72.8% 5 84.0%,
5 TBOs MIFSIAHLEHAR, 5 COBs HYFFFIAH
IR RARER 1. DL EZERERB], YNJH/V292/2019
¥R R ) Mobuck virus A % il
SRS G 2 L AR AT RE S — Pl AL 16 1) PRAR 6 25 )R
T BE o
2.4 EATEH Seg-3/0C1 PRI HrasR

W FEHREINZ A5 OCl HHZE E
PSR N R R RRAE T, B R R
Rk, PR 2 )RR SRR 6 25 S e 2 0 I 3 7
MOBs 5 COBs 1 OC1 #1437l Hi Seg-3 5 Seg-2
ST Beam g, %f YNJH/V292/2019 4k
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89~ KC288131 Kemerovo virus

wL[ HQ266582 Tribec virus
99 HM543466 Great Island virus
74 ——— NC027539 Wad Medani virus

MK359216 Bukakata virus

100 [ KP268785 Chobar Gorge virus
KC853043 Corriparta virus
NC024504 Umatilla virus

— KC432631 Sathuvachari virus
100L— MK100570 Skunk River virus
100 - & YNJH/V292/2019
NC022627 Mobuck virus strain
NCO007749 Peruvian horse sickness virus
NC007657 Yunnan orbivirus
MK903671 CHeRI orbivirus
AXS77999 Guangxi orbivirus
JQ610677 Orungo virus
JQ610666 Lebombo virus
KT002590 Palyam virus
KP009713 African horse sickness virus
FJ183386 Equine encephalosis virus
KJ495757 Warrego virus
JQ070378 Eubenangee virus
KJ495747 Wallal virus
KC879617 Bluetongue virus
AM744979 Epizootic haemorrhagic disease virus
JQ070388 Pata virus
73=—KF746189 Tibet orbivirus
NC005999 St Croix River virus

37
96

97

63
74
85
36
42
53

0.5

TBOs b

MBOs 7 I‘ \

CBOs %
,/ ~

3. YNJH/V292/2019 =% T2 EHE ML 2FE L EH

Figure 3.

Maximum likelihood (ML) tree of T2 proteins showing phylogenetic relationship of

YNJH/V292/2019 with other orbiviruses. ML tree was constructed using MEGA X with model of LG+G+F and
500 bootstrap replicates. YNJH/V292/2019 was represented as red triangle. The number at nodes of tree indicates
bootstrap confidence. Different orbivirus species were indicated as GenBank accession number virus name,

culicoides-borne orbiviruses, mosquito-borne orbiviruses and tick-borne orbiviruses were represented as CBOs,

MBOs and TBOs, respectively. St Croix River virus infected tick was used as an out-group.

Seg-3 KJFHN & R EI/R, LB Seg-3
4K h 2706 bp, GC &t 34.4%, 5'H1 3'3 NCR
K BEE4r 510 18 bp M1 51 bp, Al 4w 878 4
FERRFRIL) OC1 & 1A, 5 2 M RE 8 F7 41
Fo X453 R, YNJH/V292/2019 /i Seg-3/0C1
5 Mobuck virus J¥ 8 AL B, HALH
60.2/56.5%, B AR T PRI 25 E] Seg-2/T2 HYAH

IR 1) R EEE OC1 & (& LM T 5
#E ML &G RKAEMER, YNJH/V292/2019 5
Mobuck virus 7£ &G K AR R —E, HIEK
T2 XSRS S (K 4). DL ESERFER,

YNJH/V292/2019 5 Mobuck virus A 5 i JT (135
R, BAR AT REAEE RN 1 P AN AN [8] (14 1

WA,

http://journals.im.ac.cn/actamicrocn
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Fz 1. YNJH/V292/2019 FE¥ 5 RFERHFEWKIR L EERF T ILE (%)

Table 1.

Nucleotide and amino acid sequence identity (%) of YNJH/V292/2019 with other orbiviruses

Seg-2 (T2) sequence identity Seg-3 (OC1) sequence

Orbivirus species Vectors level (nt/aa%) identity level (nt/aa%)
Mobuck virus Mosquito 72.8/84.0 60.2/56.5
Yunnan orbivirus Mosquito 62.5/63.0 44.1/35.0
Guangxi orbivirus Mosquito 64.5/65.2 47.7/32.9
Peruvian horse sickness virus Mosquito 66.8/69.5 41.7/29.3
CHeRI orbivirus Mosquito 63.8/65.7 41.8/33.4
Corriparta virus Mosquito 50.6/43.7 12.1/8.5
Umatilla virus Mosquito 51.0/44.3 17.1/9.2
Sathuvachari virus Mosquito 52.5/47.9 17.3/12.1
Skunk River virus Mosquito 50.8/46.3 16.1/11.0
Kemerovo virus Tick 47.6/45.4 8.7/8.3
Tribec virus Tick 48.2/46.7 8.4/8.2
Great Island virus Tick 47.7/45.1 8.1/7.0
Chobar Gorge virus Tick 50.8/46.5 9.0/8.5
African horse sickness virus Culicoides 45.4/35.8 14.1/5.4
Bluetongue virus Culicoides 46.1/37.2 12.2/7.0
Epizootic haemorrhagic disease virus Culicoides 46.8/36.6 17.5/6.9
Warrego virus Culicoides 46.2/35.9 19.4/6.9
Palyam virus Culicoides 45.5/35.8 18.5/6.9
Pata virus Culicoides 45.5/35.0 11.1/6.6

2.5 RBES HBRYFRES T

G YNTH/V292/2019 7E8h%) b B RS GL
£, R qRT-PCR 5 Il 37 H A0 6 e s 1
TP R 9 T A R DL K M T P A A R AN
A7 BT 53 B o ARG T 380 5 A TR IO A 11 R i s ]
BN 1, ST LURREAZ RS DUBON 22\ AL bR
Fp BE R FIHTAR R A AR R 19 XU 1 (] 5)
MR LUE e e i I S 1-3 J
I e R R R R T R S B
(656.15 ¥ D1 /uL), BEJ5 I s 22 4% 2 1k i A0 ik
A HBRPEE 17 JE, MR R AR ARSI
FI5 BEAZ IR (47.83 #5 D1 /uL).

L3R FFRBC ARSI 25 2R R, e i g
FER 55 2 J8, nl A B R R AR B 7 A (A
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M 1:14), IRYLSE R 3 JEHE 9 JH, i o
HORIHUAR R G T R, 7ESR 9 J B3k B m A
FUARRLM 1:226) 55 12 F AP K F- H B
%, FERIIISE A EE 17 J&, FoikRKEA e k5
FE BB K (BUR S 1:113) . R B g5 J R
YNJH/V292/2019 B&ge 4 5 , w] 78 J it ] P 35 3]
o B MUAE = 06, BAR S AR PR A h AN Ak
AFL IV H B B A% R T A B2 AEAE 16 JA DL |
AT YNTH/V292/2019 S 7 il e [l e il
e sy, B kg 5-10 A& H &5
— YR B4 IR 15 1AL FEAS 23 0 R AT 0 B A% IR
SR GRS BRI, S5 RBSHEAE, R N
BEOURGL T 3 kMg rhg 1 3k,
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JQO070378 Eubenangee virus
_93:1(]495746 Wallal virus
22 JQO070387 Pata virus
16 AM744978 Epizootic haemorrhagic disease virus
KF746188 Tibet orbivirus
KC879616 Bluetongue virus
24 KJ495756 Warrego virus
4_5I KT002589 Palyam virus
54 KP009712 African horse sickness virus
23 JQ610676 Orungo virus
29| 10610667 Lebombo virus
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Figure 4.

Maximum likelihood (ML) tree showing phylogenetic relationship of OC1 proteins of

YNJH/V292/2019. ML tree was constructed using MGEA X with model of LG+G+F. YNJH/V292/2019 was
represented as red triangle. The number at nodes indicates bootstrap confidence with 500 bootstrap replicates. St
Croix River virus infected tick was used as out-group. Different orbivirus species were indicated as GenBank

accession number plus virus name. Culicoides-borne orbiviruses, mosquito-borne orbiviruses and tick-borne

orbiviruses were represented as CBOs, MBOs and TBOs, respectively.
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Figure 5.

Results of monitoring viral nucleic acid and neutralization antibody against YNJH/V292/2019 from

blood samples of infected animal. Y axis (left): QRT-PCR results of viral nucleic acid detection in the blood of
infected animal; Y axis (right): neutralization antibody titers against YNJH/V292/2019 in the sera of the infected
animal. X axis: the number of week for the blood sample collection; the week when the viral nucleic acid was
detected in the blood sample was assigned as week one. Black arrow indicates the time point when

YNIJH/V292/2019 was isolated from blood sample.
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Identification of a novel Orbivirus strain isolated from sentinel
cattle in Yunnan Province

Zhenxing Yang', Zhanhong Li', Defang Liao', Xiang Gao®, Zhongyan Hu?, Jiarui Xie',
Huachun Li'", Heng Yang'"

"Yunnan Tropical and Subtropical Animal Virus Disease Laboratory, Yunnan Academy of Animal Husbandry and Veterinary
Sciences, Kunming 650224, Yunnan Province, China

* Animal Epidemic Prevention and Control Center of Jinghong, Yunnan 666100, Yunnan Province, China

Abstract: [Objective] Deepen our understanding about the diversity of epidemic arboviruses of Yunnan Province
[Methods] Blood samples regularly collected form sentinel cattle placed in Jinghong city of Yunnan Province, were
inoculated on cells for arboviruses isolation. The isolated virus strain was initially identified by RT-PCR, viral
genomic agarose gel electrophoresis (AGE) and electron microscope (TM). Full-length segment 2 (Seg-2) and
segment 3 (Seg-3) of the isolated virus were sequenced and the virus classification was conducted by phylogenetic
tree construction. The infection kinetics of the isolated virus on the sentinel cattle was retrospectively traced back
by qRT-PCR and serum neutralization test. [Results] An unidentified virus strain, causing significant cytopathic
effect on BHK-21 cells, was isolated from the blood sample of sentinel cattle. The genome of isolated virus is
composed of double stranded RNA showing “3-3-3” migration pattern by AGE analysis. TM observation revealed
that the virus particles exhibited typical characteristics of Orbivirus with ring-shaped structure about 70 nm in
diameter. Seg-2 of the isolated virus encoding the conserved T2 protein of Orbivirus, showed the closest
relationship with Mobuck virus with nucleic acid (nt) and amino acid (aa) sequence identities of 72.8% and 84.0%
respectively. Meanwhile, Seeg-3 of the isolated virus encoding Orbivirus serotype decisive OC1 protein, only
showed 60.2% (nt) and 56.5% (aa) sequences identity with Mobuck virus. Furthermore, on the phylogenetic tree of
T2 and OCl1, the isolated virus formed a distinctive branch from Mobuck virus. Retrospective tracing results of the
virus infected cattle showed viral RNA lasted in the blood for 17 weeks until supervision terminated. Neutralization
antibodies (antibody titer 1:14) were detected one week after virus infection, peaked at the 9™ week (antibody titer
1:226) and remained at a high level (antibody titer 1:113) to the end of monitoring. [Conclusion] We reported here,
for the first time, the isolation and infection kinetics of a novel Mobuck virus strain isolated from sentinel cattle in
Yunnan Province. The results of this study enriched our knowledge about orbiviruses in China, and laid a
foundation for the diagnosis, epidemiology and pathogenicity of this novel virus.

Keywords: Orbivirus, Mobuck virus, virus isolation and identification, phylogenetic analysis, infection kinetics
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