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Isolation and Identification of a Goose-origin Muscovy Duck Reovirus Causing White
Pinhead Necrotic Foci on Liver and Spleen in Geese
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3. Qingdao YeBio Bio-Engineering Co., Ltd., Qingdao, Shandong 266000, China)
Abstract: [Objective] Pathogen of the disease characterized by white pinhead necrotic foci on the liver and spleen in geese
was isolated and identified. [Methods] PCR was used to screen possible pathogens from tissue specimens of diseased birds.
Subsequently, the suspect pathogens were inoculated in Muscovy duck embryos and Muscovy duck embryo fibroblasts
(MDEF) cells to identify positive isolate for further confirmation by RT-PCR, genes sequencing, and a challenge test on

gooselings. [Results] A strain of goose-origin Muscovy duck reovirus (Go-MDRV), JS2022, was obtained and inoculated

Wis HEA: 2024-08-19  fEEIAHA: 2024-09-20

TEEEN: WK (1999 —), Z, BLiFfE, EEAFEERDEZPR, E-mail: 2x199991006@163.com
JEFH—1EH: FR (1999 —), 4, WLHRE, EEMFHEREETR, E-mail: 530147013@qq.com
FEAEEE: MAO® (1962 —), %, WA R, EENHEIVIHEBHITA, E-mail: chensy5S8@163.com; Brftiz (1979 —, 5, {4, #F
R, EENFIRETHEIEIT, E-mail: csl6116@163.com

EEWE: WA R VREB R O @R IE (CXTD2021034) 5 48 24 Al i 7T 5 R FE B “S5117 B A# TREIE (XTCXGC2021018,
XTCXGC2021012) ; A RMWF G /ST H (DWHZ2024-05) ; FREERHEHHRIA KL T (2021R1026009)


mailto:zx199991006@163.com
mailto:530147013@qq.com
mailto:chensy58@163.com
mailto:csl6116@163.com
http://www.fjnyxb.cn
https://doi.org/10.19303/j.issn.1008-0384.2024.10.006
https://doi.org/10.19303/j.issn.1008-0384.2024.10.006
https://doi.org/10.19303/j.issn.1008-0384.2024.10.006

5510 3

FRIREF: — AR G &3R8 & A S IR0 48 R 1" Il m 69 0 B 5 2 1153

into Muscovy duck embryos causing stunted growth. After 6 viral passages, mortality of the infected embryos stabilized to

occur in 3-5 d post-inoculation. Haemorrhagic spots and the typical pinhead necrotic foci were visible on the liver of the dead

embryos. On MDEF cells, the inoculation induced cytopathic cell shrinkage and disintegration. By comparing the nucleotides
of oB and oC of JS2022 with those of Go-MDRYV, Muscovy duck reovirus (MDRV), novel duck reovirus (NDRV), and avian
reovirus (ARV), the greatest homology as found between JS2022 and Go-MDRYV with the ranges of 99.1%-99.5% on ¢B and

99.3%-99.9% on ¢C. In the challenge test, the infected gooselings had symptoms identical to those shown in the clinical cases.

[ Conclusion] A strain of Go-MDRYV isolated from the diseased geese bearing the specific symptom of white necrotic foci on

the liver and spleen was identified and code-named JS2022.

Key words: Go-MDRYV:; isolation; identification; oB gene; oC gene; homology comparison
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[oF5E 5 LT A 2020 4E DIk, FREVLIR . 1
IR, S R SR A M X BT AR I A TR
RIRF 52 = B A B AF e, S e e h
Tt V5 3 G F: Jizy 9T B ( goose-origin muscovy reovirus,
Go-MDRV ) 5 7 % #& IF i 9K 5% B (novel goose
reovirus, NGRV ) . %0006 R B ABET- %5, xH 3
FEI 3G =l A R R SRS B T E R . M, TR
T V5T i I B 1R AR A 4> B M0, A B T AR TR
I B 6 B TR IR B0, SR 2 B R A T 4
HEHR e Al . CHT AWFSE 2F R 1 7R 0T iz 100 25
( muscovy duck reovirus, MDRV ) J& T I iz 91005 2 B
( Reoviridae ) 1E VB I80% B¢ )& ( Orthoreovirus ), =
o AR Y 1997 4R Lk, TR E RS 5
Fe S A Ak 2 T B WG i 008 BRI R b LU
2 TR U TH R 1 A BT SRR IR BE A R 35 B R Ay
i, (BFR T AEATRG" 2k “FHMWHF A" Y, e
FEAE T~ 45 HIR W AER N BE P AT, RN R
30%~90%, 5% FEHR ] Ik 60%~80% . A7 ¥ #H M
JHF U LRI LS o %) S 75 o A A R v g3 B — R G U
B I 7 I 7, o C 5k PR I 2R I 2 — R RS 1R 7 0
I % # (Go-MDRV ), 3 i) 4ff 7 5 11 4 58 19 2o
PRI & P Go-MDRV X 4ft 38 14 26 1S 2447 — 2 i 3K
e AR I PR R R BRAS AL, AR R
1T 097K & W i IO B8 3 R WA . SIS RS B
g 1) 7 S W i I e R o | A R S ol SR SR T AR 1Y
H IO i OO 53 W R K 8 I i BT 7 14 A UK
JeRG, ARG T BRI R, S R
MIRFERESRAE . K& W 1 I 52 1) oB 2 1 Fl oC 2R
FUEWR R MR T L, oB 85 M & A BERE Sk
HRPUR R AL, AR R AS A EA A, RSN
B I TR RERL T AP AR ST R, 759 B 1Y W BT
g R FEEAEMY. oC & 1120 5 AT iR/
M —Rh A, AE W RN 5 1 A A AR e
i, PODF R sh e BN EER, RS EE T

i P RSO 1 ) S e 1 K I I 2 A
oy BURTE, W EE R H T RNA RS R IE DI REA
9, P EOLE A R R A 5 kA SR E AL
RO . ARG . BN TE TV A 2
stk. URBFRUIAGY 4R, 4R A
JIF . TR 0 R B 5 B A 5 1) 7 i 222,
i Sy 3 05 0 P g BTG 2, (L TS TR WS O i PG
B 20 B0 5 G 0 i IO FEAH L, LAk A 5 B
P 8 22 S 0 AN W, T 8 68 U5 7 1S P i I 2 25 Ak
Mo B e, A BT AT 3 TG I i T 2 A 7 1S A
Kb R FEAL R, S BUR AL K B 1 BRI 5T A
WG . LMD S]] R IEILI5 48 TR N Tl
T % 51 7 05 A S 7 e PARCAE AR L H 3 AR A A
COIRFE R AV M R B FE T LA, DA 4l 98
JHF JPE R AL v o3 B A B 1 BRI R, O O B R E
D7 o3 A A S 1A, o e e T A Sy 8 U5
M I fi I 7 L kg B ] 7 T I i DI 5 1 B 42 2 4
I3 FRATIR AR
1 ## 5%
L1 FRERIR

LR TRIN T B SR A1y, JER I B . A
AT RS PIORIR S G RAE IR o e FE T 8 A I T
HEFARAEA I CIRAE R, PR A oK
1.2 EERF

DL2000 DNA Marker 14 H 52 4E9) T (Ki%E) A
PR ] R WHEGE RS DNA PR mHSGRR & L Bk
PG & A AL s ERE YRR R A | B A
i EERRERICY . BIR MRS B Sigma A Fl; SN B
DNA/RNA 2565 & . 2X Tag Plus Master Mix. 5 min
TA/Blunt-Zero Cloning Kit, Phanta Max Super-Fidelity
DNA Polymerase . % % 5% 7] £ HiScript III 1st Strand
cDNA Synthesis Kit fil RNase-free ddH20 3J I H F§ iU
VMR IRHABRA ] BRRULEL GelStain (10000 )
R TE DHS o 252 2540 i A b 5t 40 AR Y4
ARAEWRAF; ANEFHERWALETAEY TR (L)
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A G BR AT Ul A S HE e ah & B Bl
RS RHA R AT,
1.3 FEMEH

-3 B B PCR {X (CF-F9677) W [ K Jt it 7 4
B (dtmt) ARAF; BEIKHETE (power600 ) I H
A GAEYEARGRAF; KRG TIT RS
(Tanon-3500) W [ L1 KAERHEARA R AkTY)
APl (M2235) T AFEER RIMRSARA A Bl
/KL (UPH-1-10TN) g [ I 1| {35 4 2h BB A PR A
Al DAL (TS1520) W B g R (TR M) BH A
PR A il ok AL (IMS-40) 1 H &5 B HL 28 A R A
Hl; K B HS (MLS-830L ) Wy [ 3% 7 fa BE B2y
bl ( B ) AIRAT
1.4 RGN, BEAEFNLA A

e G R AN 3 H 0 £l R ARG 0 N B IR
BB AL 15 d 0y F 0 IR ) & A TG IR 8 4F 4k 4 i
(MDEF ).
1.5 R¥EFRREAEUERN RT-PCR &M

W 9 BH2H 2187 LS AR, TOAWRER, A
3EAZUARTAR) Hank's MR G WF BB AL AT 0K . Bl S
56 75 41 SU T80 °C R A AR 39K, 8000 romin”
B0 10 min, B0 5 FIE WA 0.22 pm JEER L E
TR REI T =80 C UKAIRAT 45 o HL 200 uL Ji ) 23 3¢
3%, #%HR FastPure Viral DNA/RNA Mini Kit 42 B
A Gl B IRBUR TR, P2 U RNA 4% I 5%
sk & HiScript TIT Ist Strand cDNA Synthesis Kit 15
43K RNA 2565 cDNA, JHE T80 C fissHl.

FIH Oligo 6 51T, Z M GenBank H1C &
1 MDRV S4 [ 5 HR RER5 14, [RIRhE i 2
SRS, X4/ IVREE ( gooseparvovirus, GPV ) '
FNGA MR ( muscovy duck parvovirus, MDPV ) " 15
[ B IMLYE 2 %9 ( duck adenovirus B2, DAV B2 ) ',
REFHRUFS85EE 1 Y ( duckhepatitis A viral, DHAV-1) 8
W9 9% 7% PE 1% 46 5% % (duck virus enteritis, DEV ) ',
NDRV ' & i B # HO W% ( avian influenza virus
HO subtype, AIV H9 ) P F1 & 4 5% #% (avian tem-
busu virus, ATMUV ) *2 45 LIS Y0055 2 4 )R I 5|
Y1), BAEERAEYRHCARA RS . PCR
K 52 W A 22 24 2 X Tag Plus Master Mix 10 pL,
SIYIAT WS 945 1 ul, #Ak 2 uL, ddH,0 6 uL. X
SRR F R WA 95 °C 3 min A8 95 C 15s, Bk
60 °C 15s, #Effi 72 °C 45s, k35 PHRER; W) AE
5min 5 4 C {RFF. FJ5H 10 uL PCR =¥ i 47 Bl
WHEE R HL VKA I (1.5% R M ), 58 S0 B 1
BAE T 2

®1 ATHRERENN59

Table 1 Primers used for pathogen identification

SR S99 BN
Prime name Primers sequence (5'-3") size/bp
EMIE e F: TTCCTGGCTCGCTAAGATAGA
MDRV R: ATCCATGCAATCCTGAAGGC 2
SN F: GAGGTAGACAGCAACAGAAA
GPV R: GCTCGTCCGTGACCATA w

Fmsom e Fr TAATGGTGGCAGGAATGCACAGTTC
MDPV R: TGTTACCATGATGTCTGAAAT

S s 5 B i 2 78 F: TATCCCTACTGGTGGCCCTC

DAdV B2 R: TCAGTGGCTGCGTACACTTT

Ty PR - 5 95 75 1700 F: CAACTCGACCAATHCCTGG

DHAV-1 R: CCTGRTGRACCATTGTRACTG 402
Wyt 4 Fr TGGGAAGGCTTTCGGTCGC
DEV R: CATTCGCGCCTTTGCTAAATTCTCT 22
EmE k2 Fr TCGTCACTACTGTCAAGCTC
NDRV R: TATGTATGAGAGGAGCCACA 4
SR EHow A F: ACAGAGCATAATGGGATGCT
AIV H9 R: GGGCGTCTTGGATAGGGTAAT 7
I RS F: ATGACGGACACCACTCCTTT
ATMUV 200

R: GGGCTGCGTTACTATTCACC

1.6 HENBEFR

¥ PCR 55 by BHPE R AF B AL I8 S #2021 11 H
% 110 25 0 R 1) PR v, RO Rl 0.2 mL, 2 AD
IR A EAL, JEArARIC . 78 37 °C IRAH R
7do BRFMWEA M, £ 24 hNIETIR,
FETCTE R 5 PIUSCEE 2 d IR AET- IR IR 83, 45 0 i
BT KB RIET:, WA 4 °C vKF AL FE S5 TG
W AR IREEWE , T80 CIRAF, ZJFitfTiZEseie.
H SCEE B 1) RS IR B R R T R AR .
5%, JFiE1T PCR %7€ o

P FUE AR IR W 0.22 pm JE #8208, X
800 pL £ A 2 A KR % B 4F 19 MDEF I, & T
37 C. 5% CO, M4 A 5 7246 b, WRBM 1 h JF L
W FRW, A 2% MAERE, WS4k A . Y
I 8 IR F] 80% I W AR BE R o 48 S SR R il I 4 R[]
R R A% 3 4R
1.7 55 oB M oC EERFFINE R 5

2 M GenBank ' MDRV 0B fll oC 3 [H [ {4 57 JF
FIBET 2 %519 (F2), mAbERAEYA RA A
G M. 4id RT-PCRYBEILF T I, H 1.5% BAg b
I L UK A I RT-PCR 7287 ¥ RT-PCR 72 25 Ji¢ [
Wik AR g Il 2l Ak J5 . % B8 S min TA/Blunt-Zero
Cloning Kit i fl & Ud Wl 5, S8 iE+:, Bz
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DHS5a /&2 5400, TR E S TP LB 35T
Mz, 37 CIEIREEFRM TR KSR . ToE PR @A
[ K ST S I 0 B R LN S o L
37 °C 4R 220 r-min SR FE 8 h, T BRI IS 4R
WKL, {8 A Trelief” Plasmid Mini Kit Plus 75 4l B J5i
LN &, X ERU FURLEST PCR Y™, KA
85 S kg BE P 09 ROk 2% A U R R A R A IR A
A BEAT WO, W 45 R AE NCBI BLAST ¥ i
( https://blast.ncbi.nlm.nih.gov/Blast.cgi ) W i 17 kb X}
Y5 3F . 3 1t DNAStar 5.0 2 /3 42 1 () MegAlign %X {4
Clustal W J7 3 3E47 JS2022 ¥k oB il 6C & [H 4% 1 iR fl
REERR R IR Xt , ] MEGA 11 B PEHRIVEBEAE R

F2 HIEEMSIERFINES oB 1 cC ERE S|4
Table 2 Primer used for MDRYV 6B and ¢C

EIE/E0S EIEZ 2] PR
Prime name Primers sequence (5'-3") Product size/bp
oB-F GCTTTTTGAGCCCTTAGCGTGC
oB-R GATGAATACTGAGCCCCGCTGA 120!
oC-F ATGTCCGAAACTCCCGCTCC
oC-R TCAAATGGTCGCAATGGAGA Ho

1.8 zHEVIIKLE

W16 HO11 H WA il R A RS BEAL 4> 2, i
41 8 P, A A BE LA 5 1.2 mL 9 7 IR B
ft BRET REZH 8 3B, [, A JR JILE A7 ¥ S i) 45 7] 4t 114
Hank’s ¥ o #4199 41 4% 39 3 00 F= £ A s W s N, 1)
I 14d, BRWEIC ARG L G TEM . R
975 UG A T A0 LI ) 10% B RS (9 A 1 A 2L 41
F T BRALZLD) 7 1) i 45

2 ZRE55H

2.1 FRAETR R A

wE 1R, B R R T 0 7 TS I i R
I B AL 5| M LA B E At o SRR I 51 4 14T PCR 3™
W, A NG R i IR B R SRS A T A
K/NK 327 bp, S5 UK /NFEAF, Al A I 5
Wi IC S, WA I I 03 I R AR & Sk 3 8 I iz A
LS
22 RENBESS

HE I BT S U 26 3 B S AR B 11 H R S AR,
Ty IRAE L 255 2 AR AR A0 T, BB T B[] A 42 ol
IEE RPN CEY M E: L LY e =y =
B, HEARTEES 3~5 K. ST H M AR IR EWE
T, PRYERE BB . KIS s WK B R AN R
T, BEf (F2),

bp
2000

1 000

750
500

250
100

327

M: DNA 4 F i brifts -: BIHEXTH 1~9 Mg o iy &
W R . REANPEE L RIGANAN L MNP R B i 2 B g
FRLFF 25 55 1 280, MR BVl i 55 . BT RS NP I IR 2 . B R
AR HO MR MIHAT SR o TG P B0 25 FH 1 X IR

M: DL2000 DNA marker; -: negative control; 1-9: detection primers for
MDRYV, GPV, MDPV, DAdV B2, DHAV-1, DEV, NDRV, AIV H9 and
ATMUYV, respectively; +: positive control of MDRV.

1 HRRFHNHEERE PCREMER

Fig. 1 PCR detection on pathogens in tissue specimens

¢ oy
A\ 4

A: WEY; B: R4
A: infected group; B: control group.

B2 BMEEMSERERE 3 dETHERFBEEL
Fig.2 Mortality of Muscovy duck embryos 3 d after inoculation
23 RENARSEESR

K o AL AR DR W U i 4 M ) A R B R
4 ) MDEF 2010 I, 220, &2 5% 3 U240
TESS 4 RIFIRIA4SE . il (K3), 125 6 fUniE
TRE . IEH XA AR K R, RN 4
RLWII 7 B ) — MR RS IR S 0 I IO 25, FF %
TR AT A R 182022 Bk

A

A: RGN B FATEXEE
A: diseased cells; B: negative control.
B3 RERBZLEGERAEBHRET
Fig. 3 Pathological changes in MDEF cells treated by allantoic
fluid

2.4 oB M oC EEFFHIME K7
F| Fl DNAStar 43 8T 8K F 3847 2 50 942, IF B A%
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R AL AR

o539 4%

% GenBank 7> 3 B4l B, B 5% 5 OP598195~
OP598204. JS2022 £k oB % [H f B K J# 2 1104 bp,
Hihh 367 MR ; oC HK R B EE K 810 bp,
5 269 4~ & L /R . i if DNAStar 5.0 £2 )7 42 1 119
MegAlign % {4 Clustal W J5 7% # 17 JS2022 #% oB il
oC FE AR A R W] U5 1k Lt X (&1 4 R sl 5) J
PR AR b xE (6 AR 7)), 455 B 7R 12022 #k
oB Fl oC 55 H T 51 5 8 U5 75 8 IF: i 914 1 1R )7 9] 11
R AL 4351 R 99.1%~99.5% 1 99.3%~99.9%, Ik
PR 51 R R 20591 R 92.9%~99.7% F1 92.9%~99.7%;
558 0l I B 04 ) PV de AR, A% IR [ 5 4 )
N 59.7%~61.5% Fl 31.4%~33.7%, & FEmR T4 [H IR
4354 60.5%~61.3% F1 20.8%~21.4%; 5 &Y NIF
i A5 25 11 T) 05tk R X B v, A R (D U A i)

[ 1% Percent identity

} 91.0%~96.8% F1 91.8%~99.1%, % ILFR 75 [ &
£ 51M 91.8%~97.5% Fll 93.6%~99.7%; 58 RIS
WP Jizs 5 B 1) A2 1 R [ R 23 31 R 66.9%~ 67.5% FlI
30.4%~30.6%, 25T 5 [F R M5 51 h 68.9%~
70.6% F134.1%~34.7%.

oB Fl oC K& F #% 1 B2 Jy 51 [m] U5 1k 45 R £ W,
JS2022 43 B bk 5 & W liz I B F1 BT G I g 15 25
IR 25 SR K, 5 0 A R 8 U5 25 19 0 iz DI 25 1)
[ e, H oCH: K 5 5 U5 & 0T )i I 2 HEB P&
M AHFY B [E R K 99.9%, BAFRRIVA —1 £ 5
fs (A78T), O N S 5L R o A5 B & A T 2%
1k (E26D ), S5HGIE& M7 90K 8 GD2020 ¥k . GD-
88/2021 #k % H M2 A 641> 22 & i i (C17T. A78T.
T246C., T405C. T594G. T630C ), X Ji & J& W {7 5

10 |11 |12 |13 14 (15 |16 |17 | 18 |19 | 20 | 21 | 22 | 23 | 24
925 | 926 |669 (668 |67.1 | 66.7 [67.1 |67.5 676 |61.3 |60.1 606 606 604 605 | 1 MDRV-MW9710(GU369968)
936 | 937 |669 |668 |67.1 671 [674 |674 675 |61.8 |60.3 609 |609 |60.7 608 | 2 MDRV-ZJ2000(MKF306089)
919 (920 |668 666 669 669 673 671 |672 |616 |602 |60.8 608 606 |60.7 3 MDRV-815-12(KC508654)
91.7 |91.8 |67.1 |67.1 |67.3 |67.1 |67.7 |67.7 |67.8 |61.7 |60.7 |60.7 |60.7 |60.6 606 | 4 MDRV-GD2021(PP081307)
91.3 |914 |67.1 |66.8 |67.1 | 67.0 [67.3 |67.1 |67.2 |61.5 |59.7 |60.3 |60.3 |60.1 602 | § Go-MDRV-GD-88-2021(0OR890078)
91.0 911 |67.2 |669 |67.1 |67.3 |67.5 |67.3 674 |61.5 |59.7 |60.2 |60.2 |60.0 601 | 6 Go-MDRV-JS2022
912 |91.3 |67.1 |668 |67.1 | 67.0 [67.3 |67.1 672 |616 |599 605 |60.5 |603 604 | 7 Go-MDRV-GD2020(MZ546425)
[5) 914 |914 |662 659 661 |66.0 (665 666 667 614 |60.1 (604 604 602 603 8 Go-MDRV-D20-99(KF809670)
g . . 986 | 986 |67.1 |67.1 |67.4 674 [67.7 |68.0 681 |61.8 |60.5 609 |609 |60.7 608 | 9 MDRV-89026(AJ006476)
g‘) 10 |80 |68 |88 | 90 |94 | 98 | 95 | 93 | 15 Il 293 (672 |67.1 (674 |67.3 680 (682 |68.3 |61.5 |60.4 |60.9 609 |60.7 |60.8 | 10 MDRV-D1546(KJ871024)
b5 11 |79 |67 |86 88 |93 |97 9493 15|02 67.2 |67.1 |674 |67.3 680 |682 683 615 604 609 |609 |607 |608 | 11 | MDRV-D2044(KJ871014)
= 12 433 |434 [436 431 |431 |427 |431 (449 (430 428 428 934 |938 | 940 952 [951 |950 (656 |653 |657 (660 (659 |659 | 12 Go-NDRV-03G(JX145336)
[a) 13 434 (435 438 [429 |435 433 (435 454 429 [429 429 | 70 | 996 [97.8 [966 (962 961 [651 |649 [656 [657 656 |656 | 13 | NDRV-LRS-GD20(0OM930753)
ﬂ_‘l 14 |429 |430 (433 |425 |430 |428 |430 |451 (424 (424 |424 | 66 | 04 \- 655 |656 |655 |655 | 14 | NDRV-YL(MZ733724)
Ujj: 15 |436 [430 (433 (428 |432 |425 (432 |453 424 (425 |425 | 64 | 22 | 20 659 660 |659 |659 | 15 NDRV-GL18(MW924630)
:W\'l 16 |428 |423 425 418 |425 422 |425 |443 420 (415 |414 | 50 | 35 | 33 65.7 658 |65.7 |65.7 | 16 NDRV-J18(JX478268)
17 421 |424 (429 (419 |429 |425 |429 |441 (415 |410 410 | 51 | 39 | 37 66.0 |66.1 |660 |660 | 17 | NDRV-NP03(GQ888710)
18 |420 |422 (427 (417 |427 |424 (427 |440 413 408 |408 | 52 | 40 | 38 659 660 (659 |659 | 18 NDRV-FJ19(0M930743)
19 [540 |528 534 530 |536 |536 |532 |538 |528 536 [535 |455 465 |465 886 |889 887 (888 | 19 ARV-LY383(MF183219)
20 |566 |56.1 564 |55.1 |57.5 |57.4 |57.0 |56.7 | 557 | 559 |55.8 |464 470 |472 |472 467 |463 |465 181 | 87 ARV-138(AF059721)
21 |556 |548 |550 |552 |56.2 |564 | 558 |56.1 |547 |54.7 |547 |455 457 |459 |452 |455 |450 451 |126 ARV-MS01(KY860634)
22 |556 |548 550 552 |562 |56.4 |558 |56.1 547 |547 |547 |450 455 |457 |450 453 |448 449 123 ARV-1733(KF741714)
23 |560 |552 554 |556 |566 |56.8 |56.2 |56.5 551 |55.1 |55.1 |451 (457 |459 |451 455 |449 451 (125 ARV-S1133(KF741764)
24 |558 |550 552 |554 |564 |56.6 |56.0 |56.3 549 |54.9 |549 |451 |457 |459 [451 455 |449 (451 (124 ARV-GX110058(KF741744)
1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 (14 (15 [ 16 | 17 | 18 | 19
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Fig. 4 Homology on nucleotide sequences of 6B in Go-MDRYV, MDRYV, ARV, and NDRV

[ Percent identity

102 [ 3| 4[5 [e 7 8 [9 [10 11 1213 [14 15 16 [17 [18 [19 [20 [21 [22 [23 [24 [25 |26 [27 [28 | 29

1 (I 813 [81.2 [558 [81.7 [81.0 |31.4 316 [31.4 |31.5 |31.4 [31.4 [421 [31.1 300 [31.2 [31.8 [31.7 [31.5 [31.4 [316 [31.2 |31.5 |422 [428 [428 |428 |422 426 | 1 ARV-138(AF218350)

2 (223 [l 990 [54.4 (995 [98.9 [337 [320 [337 [336 |337 |337 |420 (333 [327 [326 (335 |338 |33.4 |33.4 330 [335 [338 [430 |431 |433 [431 [430 (427 | 2 | ARV-1733(KF741712)

3 |225| 10 543 |99.3 |98.7 |337 329 |337 336 |337 (337 |428 |333 |327 |326 (335 |33.8 (334 |33.4 |339 335|338 420 (431 432 (431|429 (426 | 3 ARV-GX110058(KF741742)

4 |67.1 (705 |70 M| 546 [543 325 [323 [327 [326 |325 [325 [43.9 [331 |31.8 [31.0 [326 |328 |325 [328 [328 |328 [328 (430 |450 [44.4 [450 [430 447 | 4 ARV-LY383(MF183217)

5 [219] 05 | 07 [eoo [l 992 [335 [327 [335 334 |335 [335 [427 [331 |325 [32.4 [33.3 336 (332 [332 [33.7 333 336 (428 |420 [43.1 [420 [428 424 | & ARV-MS01(KYB60636)

6 |228] 11 |13 [708 | o [HEM[333 [323 [333 [332 |333 [33.3 [426 |328 |322 [32.1 [331 |334 [320 320 [335 331 [33.4 [426 |427 [420 [427 [426 (422 & ARV-S1133(AF330703)

7 |146.4[126.0 126.5 [120.3 [127.8 [120.7 91.1 |99.4 |99.5 |100.0/99.9 |31.0 |96.1 |91.9 (923 |95.0 [99.2 |96.7 |96.8 |96.2 |97.6 [97.2 |30.6 |30.7 [30.5 |30.7 |30.6 (307 | 7 Go-MDRV-AHFY(OP244608)

8 |148.3|136.0 1368 131.4138.3(1433 | 118 911|912 |91.1 |91.0 (301 |91.3 [916 925 |906 (914 |916 [91.7 911 |920 |924 |302 [30.1 |30.1 |30.1 [30.2 |304 | 8 Go-MDRV-D20-99(KF809668)

9 |146.8|126.2|126.7[127.8[128.0 1209 07 |11.8 99.9 |99.4 |99.3 |31.1 |961 |91.0 (923 |95.0 [99.2 |96.7 | 968 |96.2 |97.6 |97.2 |30.7 |30.8 [30.7 |30.8 |30.7 (308 | 9 MDR )
8 10 |1455(127.1127.7 1287 [129.0 1309 | 06 |117 | 0.1 995 {994 |31.0 962 [920 |924 |95.1 |99.3 |96.8 |96.9 |96.3 |97.7 |97.3 | 306 | 30.7 |30.6 [30.7 | 306 |30.7 | 10 Go-MDRV-GD-88-2021(OR890080)
= 11 [146.4[126.0[126.5[120.3[127.8 [120.7| 0.0 [11.8 | 07 | 0.6 [ 999 [31.0 [961 [91.0 [923 950 [99.2 [96.7 |96:8 [962 | 97.6 |97.2 |30.6 |30.7 |30.5 [307 |306 [30.7 | 11 Go-MDRV-HEB(OP244610)
% 12 1459|1257 |126.2|120.2|127.5|1204| 01 120 | 09 | 0.7 308 |960 (918 (922 |949 1991 (966 |96.7 |96.1 |97.5 971 | 305 |306 304 306 305|306 | 12 Go-MDRV-JS2022
Bt 13 |111.0/106.7 [107.4 1102.0 [107.8 |108.3 156.5 [171.9 |155.5 157.0 [156.5 [157.5 30.5 {307 |30.7 |31.2 |30.4 | 306 |31.0 |30.7 |30.6 |97.6 |959 |97.1 | 959 |97.7 |956 | 13 Go-NDRV-03G(JX145334)
q'>) 14 [150.4/120.9130.5[125.5131.9|1339| 49 |11.5 | 49 | 47 | 49 | 50 926 |969 |96.1 |97.8 |97.9 |97.2 |98.2 |98.3 [30.2 [30.3 |30.2 |30.3 [30.2 |303 | 14 MDRV-815-12(KC508656)
5 16 |155.6|137.1/137.9 136.1 |1390.5|143.2| 106 [11.1 |106 |10.5 | 106 [10.8 |168.5 986 |914 |923 |926 (927 (920 930 |930 |306 |30.1 |306 [30.1 |306 |304 | 15 MDRV-D1546(KJ871026)

16 |152.1/139.1139.9 135.2 [141.5|1454 | 10.2 | 9.9 |10.2 |10.0 |10.2 [10.3 |1654 | 97 | 1.8 -918 928 |93.0 |93.1 1925 |934 |93.4 |30.8 |30.3 |30.8 |30.3 |30.8 |306 | 16 MDRV-D2044(KJ871016)
_,ﬁ 17 |1426(128.0128.6(120.01209|131.9| 64 |126 | 64 | 62 | 64 | 65 [1500| 38 114 108 964 (958 (967 |96.8 [30.6 [30.5 |30.5 [30.5 |30.6 (305 | 17 MDRV-GD2021(PP081308)
Em; 18 1427|1251 1256 126.9(1269|128.7| 10 (114 | 10 | 09 | 10 | 11 |1545| 49 (102 | 94 | 64 966 96.0 |97.3 |97.0 [30.8 |31.0 |30.8 [31.0 (308 |310 18 MDRV-HN21(OK626889)

19 |146.4|1205/130.1|120.5(131.5 /1335 | 41 |11.1 | 41 | 40 | 41 | 42 [1640| 28 | 97 | 92 | 46 | 989 |992 |98.9 302 |30.5 |30.2 |30.5 [302 |30.4 | 19 MDRV-MW9710(AY580159)
:HJIH 20 |147.2{120.3120.8|127.2|1312|1332| 40 |109 | 40 | 38 | 40 | 41 |161.2| 26 | 96 [ 90 | 45 | 42 | 06 99.0 |99.3 |99.0 |30.4 [30.7 [30.4 |30.7 |30.4 |306 | 20 MDRV-$12(DQ643970)

21 |146.5/126.2126.7 1284 128.0(120.8 | 41 |11.1| 41 | 39 | 41 [ 42 158128 |97 | 91 | 46 | 43 | 07 | 06 .-'987'984 307 (311 /307 |311 /307 |310 | 21 MDRV-514(DQ066925)

22 [149.0(12856[1202(127.3[1305 1325 30 [105 | 30 | 20 [ 30 [ 32 [1602| 23 |02 [86 |41 (33 [ 10 |09 | 10 [HEM[ 903 [305 [307 [305 [307 [305 [307 | 22 MDRV-YB(KX831117)

23 |146.8|126.1126.6 127.2|127.9|1208| 34 (100 | 34 | 33 | 34 | 36 [1612| 21 | 92 | 86 | 40 |37 |14 |12 | 14 | 09 304 |306 304 306 304 |306 | 23 MDRV-ZJ2000M(KF306091)

24 110.7/106.4 [107.1 [102.0 |107.4 |108.5 [160.7 [169.1 [159.6 [161.2[160.7 [161.7 | 2.5 |167.0 167.3 164.2|160.1 |158.6 |167.0 |164.0 1160.7 |162.9 |164.0 960 |984 (960 (999 (957 | 24 NDRV-FJ19(OM930741)

25 [107.8[105.8[106.0|97.6 [106.8[107.8 1565 167.5 1555 1569156 5 [157.5 | 4.3 [162.1(171.9|168.7[150.0[154.5 150.0 156 5 [153.8 [156.9[157.9| 42 |I[959 [1000[96.1 [979 | 25 NDRV-GL18(MW924628)

26 |107.9|104.9 [105.5100.3[105.9 [106.9 [162.9 [171.9 [160.2 |161.8 [162.9[164.0| 3.0 [167.7 1666 1635 162.3 [150.1 [167.7 1647 |161.3 1636 164.7| 1.7 | 43 [ 959 [985 956 | 26 NDRV-J18(JX478266)

27 |107.8/105.8 [106.0 |97.8 [106.8 |107.8 156.5 [167.5 [155.5 156.9 [156.5157.5 | 4.3 |162.1(171.9 [168.7 [150.0 [154.5 1500 [156.5 153.8 [156.9/157.9| 42 | 0.0 | 43 [HEM|961 |o70 | 27 NDRV-LRS-GD20(OM930751)

28 |110.7|106.4 [107.1102.0 107.4 [108.5 |160.7 [169.1 [150.6 [161.2 [160.7 [161.7| 2.4 |167.0|167.3 164.2 160.1[158.6 [167.0 164.0 160.7 1629 164.0| 0.1 | 41 | 16 | 41 [958 | 28 NDRV-NPO3(KC312699)

29 |108.7|107.7 [108.4 | 99.0 [108.7 |109.8 |157.4 [163.4 [156.5 158.0 [157.4 [158.5| 46 |163.3 |167.5|164.4 |160.0 |155.5 |161.6 |150.0 [156.1 [158.0 1500 | 45 | 22 | 46 \22 44 29 NDRV-YL(MZ733722)

12 34|58 6|7 8 9 [10 /1 1213 14 15 16 |17 18 [19 |20 |21 [22 |23 |24 |26 |26 |27 |28 | 29
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Fig. 5 Homology on nucleotide sequences of ¢C in Go-MDRYV, MDRYV, ARV, and NDRV
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[FJJ5 1% Percent identity

6 7 8 9 |10 |11 |12 |13 |14 |15 | 16 |17 | 18 | 19 | 20 | 21 |22 | 23 | 24
1 992 /997 |929 935|918 |91.8 |69.8 |68.9 |69.5 |69.8 |70.0 |70.3 |70.6 |60.5 |60.5 613 |61.3 |610 610 | 1 Go-MDRV-JS2022
2 946 951 |924 937 |91.8 |91.8 |68.7 | 68.1 |68.7 |68.9 |689 |69.5 698 |61.0 |61.0 616|616 613 |613 | 2 MDRV-MW9710(GU369968)
3 96.7 |97.3 |94.0 |95.1 | 935 |93.5 |69.5 |68.7 |69.2 |69.5 |70.0 | 70.0 |70.3 |61.3 |61.3 |62.1 |621 619 |619 | 3 MDRV-ZJ2000M(KF306089)
4 96.2 1956 [96.2 |93.2 |93.7 |92.1 |92.1 |689 |68.1 |68.7 |68.9 69.2 |69.5 69.8 |60.5|60.5 613 613|610 610 | 4 MDRV-815-12(KC508654)
5 94.0 |946 |91.8 | 932 |91.8 |91.8 |70.3 |69.5 |70.0 |70.3 |70.8 |70.8 |71.1 |60.8 |61.3 619 619 |616 |616| § | MDRV-GD2021(PP081307)
6 905 (921 1926 /916 |91.6 | 70.0 |69.2 | 69.8 |70.0 | 70.3 | 70.6 |70.8 |60.5 |60.5 |61.3 |61.3 |61.0 |610 | 6 | Go-MDRV-GD-88-2021(0OR890078)
7 05 M 926 1932 1921 |92.1 |70.0 |69.2 | 69.8 |70.0 | 70.3 | 70.6 |70.8 |60.8 |60.8 |61.6 |61.6 613 |613 | 7 | GO-MDRV-GD2020(MZ546425)
5 8 |75 81|63 72|87 84|78 _ 932|918 |916 692 |68.1 |68.7 |689 695 |69.5 (698 602 602 |60.8 608 |60.5|605 | 8 G0-MDRV-D20-99(KF809670)
8 9 |69 |66 |51 |66 72|78 |72 |72 - 978 |97.5 |692 |684 |68.9 692 698 |69.8 |70.0 |605 |60.5 610 |610 608 608 | 9 MDRV-89026(AJ006476)
gl) 10 |87 |87 |69 |84 |87 90 |84 |87 |22 |Ml9o7 692|684 689 692 703|703 706 602 602 |60.8 60.8 |60.5 605 10 MDRV-D1546(KJ871024)
5] 11 (87 87 69|84 87 90|84 [90|2503 M eo2 684 689692703 703 [706 602 602|608 [60.8 605|605 | 11 MDRV-D2044(KJ871014)
2 12 (387405 [39.1 (400 |37.8 [382 |38.2 |306 | 306 |306 [306 (I 929 935 940 948 |951 [948 [68.1 |68.1 687 |69.2 | 689 689 | 12 Go-NDRV-03G(JX145336)
A 13 400 414 [405 [41.4 [39.1 396 (3906 [41.4 [41.0 (410 (410 75 [N 992 (989 |951 |956 |954 |68.1 |68.1 |68.7 [69.2 |689 |689 | 13 NDRV-LRS-GD20(0OM930753)
+H 14 391405 [396 [405 [382 [387 |38.7 |40.5 400 [40.0 [400 | 69 | 08 [HEMM|99.2 (954 (959 [956 [68.1 [68.1 [68.7 |69.2 689 689 | 14 NDRV-YL(MZ733724)
Uj"{ 15 387 /400 39.1 [40.0 |37.8 |382 |38.2 |40.0 396 [396 (306 | 63 | 1.1 | 0.8 [N 962 |96.7 |965 |68.4 |684 |689 695 692 |692 | 15 NDRV-GL18(MW924630)
m 16 [38.2 400 |382 (396 369 |37.8 [37.8 [30.1 |387 378|378 | 54 | 51 | 48 | 39 MM 97.8 |97.5 |68.1 |68.1 |684 [68.9 |687 |687 | 16 NDRV-J18(JX478268)
17 |37.8 |39.1 |38.2 [39.1 |36.9 |37.3 |37.3 |391 | 387 |37.8 |378 | 51 | 45 | 42 | 33 | 22 Ml 097 (681|681 687 692 /689 |689 | 17 | NDRV-NP03(GQ888710)
18 |37.3 |387 |37.8 |38.7 |36.5|36.9 |36.9 |38.7 |382 373 373 | 54 | 48 | 45 | 36 | 25 | 03 Il 673 67.8 |68.4 689 /687 |687 | 18 | NDRV-FI19(0OM930743)
19 |556 |54.5 539 556 |55.0 |556 |55.0 [56.1 | 556 |56.1 [56.1 |41.4 [41.4 |41.4 [41.0 [41.4 [41.4 [41.0 I 956 |95.1 [954 [951 [951 | 19 ARV-LY383(MF183219)
20 |556 |545 539 |556 |539 |556 |55.0 |56.1 |556 |56.1 |56.1 |414 (414 |414 |410 |414 (414 419 | 45 951|954 /951|951 | 20 ARV-138(AF059721)
21 539 (534|523 [539 |529 539 |534 [550 | 545|550 [55.0 405 [405 [40.5 (400 [41.0 [405 [41.0 | 51 | 5.1 || 99.2 [98.9 [989 | 21 ARV-MS01(KY860634)
22 |539 |534 523|539 |529 |539 |534 |55.0 545|550 550 |396 396 |396 |39.1 |40.0 396 400 | 48 | 48 | 08 1997 1997 | 22 | ARV-1733(KF741714)
23 545|539 529 |54.5|534 |545 |539 |556 550 |556 |55.6 |40.0 |40.0 |40.0 |39.6 |40.5 |40.0 |405 | 51 | 51 | 11 ARV-S1133(KF741764)
24 545|539 529 545|534 |545 |539 |556 550 |556 |55.6 |40.0 |40.0 | 40.0 [39.6 |40.5 |40.0 |405 | 51 | 51 | 11 ARV-GX110058(KF741744)
1 2 3 4 5 6 7 8 9 |10 |11 [ 12 |13 |14 |15 | 16 |17 |18 | 19 | 20 | 21
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Fig. 6 Homology on amino acid sequences of 6B in Go-MDRYV, MDRYV, ARV, and NDRV

H 24k 2 F (A6V. E26D); oB3:[H 5 GD2020
Pk . GD-88/2021 Mi#% 2 A 6 125 =i sl (T33C.
C435T. C486A. C819T. A978C. C1098T), Tfii Xf
NIRRT SAUA 1 b2 R (Q326H ),

J T e 03 B 182022 Bk 0B il 6C £ K 751 5
oAt 7K & 0 fizp A B 1 BEALOC R, AR Y 45 21
MEGA 11 2161 T 0B Fl oC I F 1) R 52 K & 1k
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[ Percent identity

Pk oB FER 5 2020 4F LR 43 125 21 1Y 8 I8 & 0T 1 9100
# GD2020 #k . GD-88/2021 #kAb TRl —4>3%, Sk
B e 4 i 7 O i DI B 15 PR AL TE [R]— K4 S
oC 5 N 4 [7] F 5 8 U7 & 07 i I 5 GD2020 Bk |
GD-88/2021 #% . HEB ¥k . AHFY k&b F 319 17 fizg 41
T TR R AR K> S . FEWT 1S2022 w5 RS I 1S M iz K
WRTERCRG ORI, 5 & 07 I 55 AT U B 0
o DI 35 1Y) 21 % O R A o

1|‘z 3 [a[s5[e[7[8 s [10[1 [12]15]14 151617 18

19 |20 |21 |22 |23 |24 | 25 | 26 |27 |28 29

1 1000997 (997 (007 [997 (057 [07.4 |07.7 [07.1 968 971|931 (036 |930 948 |34.4 338 [34.4 338 [34.4 344 [341 208 208 214 211|214 |214 | 1 GO-MDRV-HEB(OP244610)

2 |00 [MEM[997 (997 [997 [997 |957 [97.4 [97.7 [97.1 [968 [97.1 [931 [036 (939 [9458 [344 338 [34.4 [338 344 [34.4 [341 [208 [208 [21.4 [21.1 [214 [214] 2 GO-MDRV-AHFY(OP244608)

3 03| 03 -W4 994 (994 |954 |97.1 |97.4 968 965 968 |928 |03.4 |936 (045 347 341|347 |341 347 347 (344 211|211 |217 (214 (217 (217 | 3 Go-MDRV-JS2022

4 [03]03 06 100.0(99.4 (954 971 [97.4 [96:8 [965 968 928 [93.4 036 (045|344 [3358 [34.4 (3358 [344 [34.4 341|208 [208 [21.4 211 214 [214] 4 GO-MDRV-GD2020(M2546427)

5 (03030600 994 054|071 [07.4 (968 [965 968 928 [93.4 (036 045|344 [335 [34.4 [335 [344 [344 [341 (208|208 [21.4 211 214 [214] & Go-MDRV-GD-88-2021(ORB90080)
6 [03[03 |06 |06 06 I 060 97.1 974968965 968|934 (939 [942 (051344 [338 (344338 (344|344 [341[208 |208 [21.4 (211|214 [214] & MDRV-HN21(OK626889)

7 45 | 45 (48 |48 48 (42 -%E 968 |97.1 (965 |968 (919 |928 (931|962 |34.4 [341 347 | 341 344|344 |341 (211205 |211 /208|211 [211 | 7 MDRV-815-12(KC508656)

8 26 | 26 |29 |29 |29 |29 |33 -983 98.3 |98.0 |98.3 |936 (9390 (942 |960 |34.1 |335 341|335 341|341 |338 205|199 |205 (202 |205 |205 | 8 MDRV-ZJ2000M(KF306091)

s |24 242626262633 991 [99.4 (931 (942 (945960 [347 [34.1 [347 [341[347 [347 [344 [208 [205 [211[208 [211 [211] o MDRV-YB(KX831117)

7= 5VE Divergence

10 |29 29 (33 |33 |33 |33 |20 |18 | 901928 939 042 (960 344 |338 (344 | 338 |34.4 344 [341 208 [205 211208 211 |21.1| 10 MDRV-514(DQ066925)
11 |33 |33 36 |36 36|36 36|21 0912 001 (028 [939 [942 [957 |338 |33.2 |338 | 332 338 |338 | 335 202 |19 |20.5 202 |205 |205 | 11 MDRV-MWO710(AY580150)
12 |29 29 |33 |33 |33 |33 |33 |18 |06 |09 031 (042 (945 (960 [34.4 |338 |344 | 338 |34.4 [34.4 341 |20.8 |20.5 211 |208 |21 211 | 12 MDRV-S12(DQ643970)

13 |73 73 |76 |76 |76 |70 |86 |67 |73 |76 |76 |73 928 [93.4 [916 335 [320 335|329 335 |335 | 332 |205 [197 |20.5 202|205 |205 | 13 GO-MDRV-D20-09(KF809668)
14 |67 |67 |70 |70 |70 |63 |76 |63 | 60 |63 |63 |60 |76 068 (025 341 335 |341 335 341341 338 205|202 [208 [205 |208 |208 | 14 MDRV-D1546(K1871026)

15 |63 |63 |67 |67 |67 |60 |73 |60 |57 60|60 57 70 12 928 338 |332 338 |332 338 | 336 |335 202 |100 |20.8 |205 |20.8 |208 | 15 MDRV-D2044(KJ871016)
16 | 64 |54 |67 |57 |57 |51 |39 |42 |42 |42 |45 |42 89|79 |76 335 [332 338 332|335 3356 332 |202 |19.7 [202 |199 |202 |202 | 16 MDRV-GD2021(PP081308)
17_[135.5(135.5(134.1[135.5135.5136.5(135.5 | 137.0134.1 [135.5 | 138.4 [135.5[139.9137.0[138.4 139.0 I 96.2 [97.1 | 965 [07.7 | 97.7 |97.4 [318 |20.8 |31.2 312 |30.9 |306 | 17 Go-NDRV-03G(JX145334)
18 [138.4[138.4[137.0[136.4 138.4[136.4 [137.0|130.0137.0138.4 141.4[138.4 1420 130.0 [141.4 [141.4| 3.0 [N 991 980 [957 [96.0 957 315 [30.3 [315 315 312 [30.0 | 18 NDRV-GL18(MW024628)

19 [135.5(135.5(134.1[135.5/135.5135.5(134.1 |137.0134.1 135.5136.4 [135.5[130.9157.0[138.4 [136.4| 29 | 0.0 I 98.8 (965 |96.8 965 [315 |30.3 |31.5 315 |31.2 |30.0 | 19 NDRV-LRS-GD20(OM930751)
20 138.4[136.4[137.0/138.4[138.4138.4 137.0|130.0[137.0[136.4 [141.4 138.4/142.0[139.9 [141.4[141.4| 36 | 21 | 1.2 [N 960|962 [96.0 [312 |30.3 |315 315 312|309 | 20 NDRV-YL(MZ733722)

21 136,5(135.5[134.1/136.5(135.5135.5[135.5 |137.0|134.1 135.5(138.4 /1355 130.0[137.0(138.4139.9| 24 | 45 | 36 | 42 N 991 [98:8 [318 301 [312 312 (300|306 | 21 NDRV-18(JX478266)

22 [135.5(135.5(134.1[135.5135.5136.5 135.5(137.0[134.1 |135.5[136.4 135.5 130.0137.0 138.4 [130.0| 24 | 42 | 33 | 39 | 0.0 007 318|301 312 312|309 |306 | 22 NDRV-NPO3(KC312699)

23 [137.0[137.0(135.5[137.0(137.0[137.0137.0[138.4 1355 137.0[130.0[137.0[141.4136.4 1300 [141.4| 26 | 45 | 36 | 42 | 12 | 03 318 [30.1 [312 312 [30.0 [306 | 23 NDRV-FI19(OM030741)
24_[236.0/236.0 [233.0236.0[236.0 236.0[233.0 [239.0236.0[236.0 [243.0 236.0 [239.0 239.0 [243 0 243.0 149.2150.9150.9 1526 |149.2|140.2 [140.2 [ 53 2 [526 |51.7 520 [520 | 24 ARV-LY383(MF183217)

25 236.0(236.0233.0(236.0[236.0[236.0230.0 [246.0239.0[239.0|246.0239.0 [250.0[243.0 [246 0 [250.0 | 161.4 157.8 |157.8|157.8 159.6 | 150 6 1506 | 71.5 | 850 850 | 25 ARV-136(AF218350)

26 [230.0/230.0 [227.0230.0 |230.0 230.0 [233.0 |239.0 233.0 [233.0 [239.0 [233.0 239.0 |236.0 |236.0 [243.0|152.6 |150.9

150.9|150.9 [152.6|152.6 1526 | 73.2 | 15.7 988 | 26 AR
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15261526 154.3|154.3 1543|746 | 168 /ARV-S1133(AF330703)

29 |230.0/230.0 [227.0230.0 |230.0 230.0 [233.0 |239.0 233.0 [233.0 [239.0 [233.0 239.0 |236.0 [236.0 [243.0 | 156.0 154.3

154.3|154.3/156.0|156.0|156.0 | 74.6 [16.8 | 1.2 | 26 | 21 ARV-1733(KF741712)
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Fig. 7 Homology on amino acid sequences of ¢C in Go-MDRYV, MDRYV, ARV and NDRV
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Fig. 8 Phylogenetic tree constructed based on 6B sequences
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Fig. 9 Phylogenetic tree constructed based on ¢C sequences
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A: numerous white pinhead necrotic foci appeared on goose liver; B: splenomegaly with enlarged necrotic foci; C: enlarged kidneys with scattered

necrotic foci; D: a small number of hemorrhages on goose pancreas.

10 S ESHRHIEYTIAE

Fig. 10 Regression test on gooselings inoculated with isolated strain of virus
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Fig. 11 Microscopic images of organs of virus-infected goose (200 X)
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