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DHEALDOFEIA B LT X DO AR5 T RO MRV &S5 IR 53200 L Bbns,



Abstract

Mammalian orthoreoviruses (MRVs) are non-enveloped double-stranded RNA
viruses with a broad host range. MRVs are prevalent worldwide, and in Japan, they have
been isolated from various hosts, including humans, dogs, cats, wild boars, and pigs, and
they have also been found in sewage. However, information on the status of MRV
prevalence and genomic characterization in pigs and wild boars in Japan is lacking.
Therefore, in this study, prevalence and genetic characterization of MRVs were
investigated using fecal samples of porcine and wild boar collected for a surveillance of
enteric viruses in Japan. Virus isolation and next generation sequencing were carried out
on 421 fecal samples from pigs and 216 rectal contents from wild boars collected in 2017-
2022 in Japan. MRVs were isolated from five (1.2%) of the samples from pigs and one
wild boar sample found to be positive for MRV. Genetic analysis of the S1 gene of these
strains revealed that the Japanese porcine MRV isolates could be classified as MRV-2 and
MRV-3. Whole genome analysis showed that Japanese porcine MRVs exhibited genetic
diversity, although they shared sequence similarity with porcine MRV and MRV
prototype human strains isolated in the 1950s sequences in the DDBJ/EMBL/GenBank
database. Several potential intragenetic reassortment events were detected among MRV
strains from pigs, sewage, and humans in Japan, suggesting zoonotic transmission.
Furthermore, homologous recombination events were identified in the M1 and S1 genes
of Japanese porcine MRV. Structural modeling of the S1 protein showed structural
differences of S1 between the strains, suggesting diversity in antigenic properties of
MRVs. These findings imply that different strains of Japanese porcine MRV share a

porcine MRV genomic backbone and have evolved through intragenetic reassortment and



homologous recombination events. The results of this study shed light on the genetic
diversity, plasticity and evolution of porcine MRV and prevention of MRV infection not

only in porcine but also in human.
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WYL A v Y U A v A v A ( Mammalian orthoreovirus : MRV ) 1X . Avian
orthoreovirus ,  Nelson Bay orthoreovirus . Baboon orthoreovirus . Reptilian
orthoreovirus ., Mahlapitsi orthoreovirus. Piscine orthoreovirus, Broome orthoreovirus .
Neoavian orthoreovirus 3 O Testudine orthoreovirus & & HIZ VA7 A )LV AH A
EF VLA TANABRFNLY LA TA N ABOTOEE L THEINLTWVD

(' https://ictv.global/report/chapter/spinareoviridae/spinareoviridae/orthoreovirus )
MRV [ZT X =72 H 3720 2 JEHEZ RO 7 RIbER S5 IE 20
HRDOEE 2R L, BB 10 KD 2 RE{RNA 27 L LTRAET 5, 10
AKOBILFHiIT 8 DOMEERAE THH L 1(L3EIs 1), 22(L2 EfsT). 13
(L1 BfmF) . p 1(M28f5F) ., p2MLIEEF) . o L(SLIEI5F) . 02(S2 EinT)
BEW 03(54 EET) . BEIWN 4 SOIBERHAE THD 1 NS(M3 EisT) .
uNSC (M3 H#f51) . o NS(S3 s 1) BLW o 1s(S1 EisT)EZ=a—RLTWD[1-
3o nl, 03 BEW o 1 ITIMEI TV REREEMERL, 2056 o L ITZHFHUAIC
Lo TRMSINDA NI LA TANAD MIFRFFRAGUR Th L1, a7 HEE2 AT
HNFRIT AL, L2 BEWY 0 2 IZI0RERLSID[4, 5], NEENIZIE 10 ROBER 147
[ZINZ T RNA {RAFPE RNA R AT —BTHD 13 LRIAT—Baryrry—Land
12 BEFEILTWDM], FFEERE THD u NS ITVANVAEEFOBER-OL T
DR BN 2> TOD AN oo FEE & A E O FE MR B RE I XA BN IS T
VN[6-9],

MRV (FHSR I L, EN10-19]R°7 #[20-35] B LM /2 [36]4 5w, v
FY[37-43], v [44], U~[45], ¥ ET[46], > H[4T], 748, 49], ¥ AT /N— L

Tyayxals50], AX[51, 52], 1a[53, 541, VA[G5]H LN (F - $A[56, 571EV 7=



BHOPHFFADOIFLIAI KL T HZ LB TOD[ 1], EMIEWTIE MRV 12 Y
LCh—fRENTERITRO HNARNEE Z DTN, IR 285 BT L 28K
ZPESFEGI R B A S TWBL8, 19], F-mU Tik, #hieE o A
SRR E | JVEEAERIC MRV 2353528 HE SNDE0127e-72[11-17],
TAZBNTH MRV EYHTITEAE DG JERETRIIRNEE LI TVDH,
=, ##[E KEBIOAZY TN T, MRV OB 72 3o f5 5 ik L D HE
G Z XD SR THIE B 23 A S Tuvo[26-29, 31, 350,

ol BAEOHURMIRE S1 Bin T OBAITHZEMEIZH-SVWT, MRV |E Lang
(T1L), Jones (T2J), Dearing (T3D), Abney (T3A)33L T Ndelle (TAN)Z7'©hZ A7
ANVARRET D MRV-1 (T1), MRV-2 (T2), MRV-3 (T3)F LU MRV-4 (T4)? IfiL{H%Y

SIFASITODL, 2], MRV I3 B OB F2 AL TSIz 722 fiEi
[ TH-oTH 1 EIROFEFEIC 2 L ED MRV MRIRHIEG T %, RS
TERGITRIE THEADRAEL, Bir FHEAKRIERSIND[2], BB TBES
RIFEEHN DL ERMEE AR 7B LA G52 LT, WA KL | 5 EIa ik
THEBZ LI TWD[2],
MRV 13Z< D% FITE G L TABRIRIEGYEL 5[ S EZL ., AEICBWTHER
BITDIEFIDHESNTODHDD WAEOT ZIZH1F5H MRV JEGL SRR 2R
BOBHAEROIEEEEE MRV-1 28, FRIER D H A KL 72 MEK O FEF
MRV=2 2Ny BES ViR E N E TR 2 DD 7 TL23, 25), WAE DT ZR0A /v
BIFD MRV O3 ATRRILUI AR ThH -7, Fo, LRROHEIZIT MRV Bz T0
HHIT7e BBEOTHEBIOA /2B D MRV O Fi FEREB LY MRV Oi#F
B HEROWEIL R Tholz, R TIIGE RV ANV ADFIEDT-DEIM S

ERBREOTZBLIOA /v OFE[END MRV 2L, FE7 e B s 1T 2 52 h

L7z,



AR SUIR D 3EDOERLS LD, 8518 CIIALEE . AINBLOIUN CHESh
TWHT7H 349 BB I OERERTT ITAE R T4 /33 126 BHOFEMENOEFE Mz
W2 ANV A G BB LOWR AR S — 27 = ANGS) 2TV, MR ZPER R AT O 6
MIzEE#E BIED D NGS 8L MRV ZAEH) & L7255 (RT)-PCR T MRV Of %
ATV IR AT~ T, S5 MRV 238 S V728538 BTS2 RNA il A21T0,
AR — 7 U ATV FRDBIE DT B3 MRV O 2585 1% A3 E TR T
Uiz, 2B TIEHE IR THEDLN 4 FRIZ, 2017 F0°5 2019 LT FBLOA /v
DFEFIZOWTNGS ZEfEL . MRV NEPELR o7 2B IO /v 22 1 ik
ROy BELT= 2 #RD MRV Z1 2., DDBJ/EMBL/GenBank 7 — 4\ — R T B GHS L
TWALEFEEN HKR MRV EEBIZRBAR T4 i O R AEAT I L O LB S D FH
IR 2 ML  AEOT ZEBIL A /v Bk MRV 2 DWW TR/ 5%
fTotc, HIETIHELNZEBEOTXBLRA /Y HKD MRV #Eis 1%
GenBank [ZBERIITND MRV BIR 1T —ZLEBIINAF AL T r~T 47 ZAE A

W fENT 21T MRV OB 15 2B LOME(LIZ OV TEEE T T,
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EREIZBWTTZBLOA /20 b MRV BBESILTWNDIEDND[23, 36],
MRV [ZENE DT ZEBIUA /T UNRIEL TWHEBEZDNDA, ZOZEZiiAL
Te G TS 726700 FAEITIBWTIRES A /2 vt L TEKG THRALTH
HZEND[58-60], 7HEA /LT DT MRV OCOED AT TS ATEENEDH D
WD, EGIT MRV [EANBRIBEYYE THHLI LMD, JEGLFR LRV 7 2B I
AT BITH MRV O ERELZFHETHILITEELELSZ 2 HILD,

DAV AD MR ZFERI DD IEMEI RT3 272012 U AV A5 BT BEAR ] R
Tho61], BERTANAZITT ANV AGBEREEERL D320 362, 631 1 HTE
DOFTHBIBFRAELVS VANV ASEENR R BIE N @ olc e mLcfiEbdH 5
(61, 64], MRV [ZEEE MU LDT ANV A EEDS RATRETHD , 77V AIRY YL O
R AR SR Vero fllfE[21, 23, 24, 27-29, 43, 65], A XOB PRANE - Rl
H1 %> MDCK #iRE[35], B gt i B A f >k o> MDBK #ifal32], 7 ##~<ar (/12
YR M2 3538 L 72 PLC/PRE/5 e Hi >k N1380 #ifil[35, 36, 66, 671, 17~

AN (334 KON 0 7 WV G - M R 2Rk oD MA104 #iEf (68125 MRV Dy Bl
HNBEN TS, MAL04 M & T A ZAD BRI OB TODHI T, MRV &
B2 ANVAD SRR D I AATHOZEG AR THDHZ LMD, 7B /2D
B D MRV OB MA104 IfaAfE 3228136 H ChD TRENMEN &
%o NGS [T FHE RO RHATH LI B T ThfdfEI Yy — 7 = A%1T9
ZENTELFIETHY, VANAGFBED TEZRWT AV ZADR S FIRE T D, NGS 13
R LDDBHHHDD  FED A /L ADRHEEIZ DWW TORERIZ 5 TiEAeu,

AREETIE, ALMRE , AMNBI TN TEEB SN TWDS T H 349 BRI KOk

WZAERT DA/ 126 O FEENDEEFR M2 IV TY AL Z55HE NGS B8EWY
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MBI UG E

1. fEakAA

2020 FD5 2022 FITEM SN T ZBLOA /o v O #EE W=, 72130
i, b, dbkE, B, ER, B L O TERESL TR 1 Alnd 3 -
AEO FTHIEREZ B2 15 BB I ONEF 72 E{A 334 SHOE IS HIEZ BRI
72 (F1), A /3% 2020 015 2022 AR A RIS L OVE LR TS U7 Fe s
E{R 126 SEZFRIARLEAGIC A > TODNED AR (£2),

HEY LTI A—7 0 MEM 55l (EMEM) (/1 —2L MEM H:Hil =21 (1),
H KB B0) C 1:9 (w/v) IZAIRL 3,0008 10 43, S512 12,0008 10 4y [0 5y

Bt T T HET-80CTRIFELT,

2. B
TANVAGBEZIXT 7 OVIR R R D MA104 FifaE =, Mg o BS
F1E 10%7 MR T-IyEZ UL 7= EMEM Z VN, 130 5 R bR CHE S A R L 7=,

3. DA HE

TANVAGBEL 24 U VT L — e WTERLZ, 70-80%> — kL7 REED
MA104 #ifaZ 1 pg/mL RS2 (A BD (BR) . 3R ¥ EMEM T 3 [E13E#4L .
BASIRIE 10 pg/mL (2725 X0 N TV UL A B2 200ul & = /W22
FEL T 37°CT 60 mEES Tz, D%, A B2 REL, EMEM T 1 B L
%. 1 pg/mL RV ZERMNLT2 EMEM % ImL Nz, FrER 81T o7, ez
B (CPE) MR SN D158 EIEZEINL, CPE 3@ LIVRWEAIEL 5 A HIC
B ATV, E5I2 5 B[RO E R L 7=,
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4. RNA #hi
CPE O 7-filnss# Fig4 UL . TRIzol LS Reagent (Life Technologies.

Carlsbad, CA, USA) ZF]HL T, Bl I ZE> T RNA 2R L7z,

5. cDNA 747 ZY —{ERER AR — T A

UANVAREEE EIELHIH L7 RNA B % Qubit® 2.0 Fluorometer (Invitrogen,
Carlsbad, USA) CHIEL. 1 BifA&%7-0 10~100 ng ® RNA % cDNA T4 771 —{f#
[ZHW 2, 747 7Y —O/ESE NEBNext® Ultra RNA Library Prep Kit for lllumina
Version 1.0 (New England Biolabs, Ipswich, USA) Z W TERiL . Ff& cDNA D
FE% Qubit® 2.0 Fluorometer % HWNTHIE L 7= . MiSeq bench—top sequencer
(Illumina, San Diego, USA)IZT7 7 FALT-, > — 7 AL 161 A7V DRY =R
V—RIZEDE—RTITo7,

S5 7-T —#1X Miseq reporter program (Illumina) Z VYT FASTQ 77 A /LiZ
Z5Ha . CLC Genomics Workbench (CLC bio, Aarhus, Denmark) |1 > A —hRL7=,
VERk STz —27 =AY —R X CLC Genomics Workbench D de novo assembly =1~

URIZED 300 B ELL b oo T T AREEELUT-,

6. iR 5 (RT)-PCR

RT-PCR (% One Step PrimeScript RT-PCR kit (TaKaRa Bio, K#t) (2J0, MRV O
L1 B O—8aEleT 5774~ —_T 2 ML TYT-72069], DA, ~nm
TANWVALT0], =Ty A)VA G [THEIWNA BEaX T AVA[12] 28 LT PCR b
FEhE 7=, PCR EEMIL 2%DT Ha— A7 )L TEKIKEIL, FF A NI —Z— T
o

%

L7,

..[

14



B &

1. TA VA5 B

THZOVTIE, 2020 AEEEO 33 BEH 1 HH, 2021 D 176 BEH 15 BERB LW
2022 FEFED 140 BAT 31 BN DOM IR ZHEL 72 MA104 Al CPE 2MBIERS L7
(X 1-1), CPE 1Z 2 fR BHLLIL 3 X H ORI To7= 5% 1| BB 2 H BIC)
FCRIESNIZ, EORED CPE Hfliaa [ EL, 3 B BIZIXEE ) G5ERITHD
NEGT=, A7 ORRIKIZOWNTIIW T CPE 3SR o7,

2. FE(HRRIARD NGS

TEBLOA )L OEERIEPSITI SO A LA T ANT AL A, T T a7 A
WAG, TYVHTANA AFFRZTANABEIOC BERZT AV ADBIR RS
7253 MRV B30 SO RN SR~z

3. Hi#& BiE D NGS

AT BRIKDORGEE EIED RNA ZhiH L, 747 7V —2AFRL Tkt Ry —r =02
(NGS)ZZEMiL ., f5547- FASTQ 77 A/v% CLC Genomics Workbench (242K —h
L. CLC Genomics Workbench ®m—71/L BLAST ¥4HREI(ZLY MRV & fn+DELSI%
BREBUIZ (K 1-3) . ZORER., 20 F{AD S A FERZ T AL A 13 RIKNSL= T ar A
VA G BEIO 10 BIENSLT REr AV AOBE BRSO 4 IR SI
MRV DIHF FEE R ORLAIEFHIL,

EDICIY IERE/R B YA 1357, CLC Genomics Workbench (O~ HHE% FU
T 4 BRORIEEFFNZPTE LT, 2020 FIZBIRHSG O A B0 70 H RO R
T HADLIYBES U RRIE Kana-Uchi-15, 2021 4E4bk 5 o> 1 250> 36 H DOk
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T HNSAEES T ARIT Ishi-Ueno—10 £k, 2021 4RI BT O B 50K 70 H i
DOFEFET 25 2 BN BES V- /2 F 117 1 Kana-Ebina—9 33X Kana-Ebina-
11 &4 L, HEERSIAZ DDBJ/EMBL/GenBank 7 —&RX—Z (27 7y ar &K

LC705292-1.C705331 THREKLTZ,

4. RT-PCR \Z X AWHIEA LY VAT AL A AL T DR

CPE MBS AT BRIKOEEHE gD D RNA 2L, MRV L1 B85 1-Z1E8
EL72 RT-PCR #5EftiL7=, L1.rvh BEWL1L.rve D7 T A~—~_712L% PCR TI&,
MRV (% 455 N—=AXT OAURAGEHDHAY, 2020 0D 1 BB LU 2021 FFORA
D51 3 EHORIENS B HIDREED PCR EEMNEHNI (K 1-2), ZDfhod> CPE
RO HIVRIRIT Y <27 AL Z (10 FiiR) | = TRy AL G(13 #iK) BLOYA
BEO &AL A (20 BK) 242 E LT PCR 2351 THY, NGS DRfEE —E L7z,
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AHFZETIE MAL104 MR Z W eD AL A5 BfEE NGS 2170, BRER L 72, MA104 13
A FERZTANAZDGEECH VOO THO DB ENZB N THEENLD A Ffr
HIANVADGTEEZFHNDITNDLT3, 74], 7 X OFEM B ZHEL 72 MA104 Hifa
7D 349 MR 47 BRIRIZ CPE AMBIESTZ, ZDHH 0 20 RIKIT A BfrZ T A /LA
THDHIEDHER I, T DOMIZ MRV & e ey AL ABI RN Ty AL
A G HEFENTNEZEND, MAL04 ffEIE MRV 25 Te 38 {H 7 A /L AD 55 B T 6E
THHIEN RS, T, MA104 fifdZz AW TINE TR TH- 724 \Lav A
JVADBSHTRUZ /3 BESL61], MAL04 (XL ATANAE OIS TE LT T ALAD
SEECHEH TED AR E N RSN T2, — 770 NGS TIE~ev A /LA 7 Ay A
WA, 2 TaIANVAG, TIATANA AFFRZTANVABIO C FErZ T A)LAD
BRSNS MRV B2V oBENSB RSN 720 72, NGS
(IR R OB E Y — 7 U AT HENTEDN VANV AR T OEIG
R TN I A RIERLT-AZ T ) by — 7 2 AR D FIET
T HENRNZ LN S D, MRV 37 A )L 255 BfECHE Th - 7= AT MRV &
LA PBHENZ2D T2, XA )V ADORBR FEAIB IO C XAV A
TANATANA, T TaTA VA G, T A TANVADE SIS D MBS (T— X
RET), ZOZEIF, EHEH BT MRV IR H ST A LA AR AV AD B
DI TeZEPHERRS Tz, ZRH DR RS MRV (2B W TSRO NGS
FOUTANZGBED TT DR R L DS m W2 ED I RENTZ,

MRV 13 EIZIB W TEROTLE IR O 25 1981 FLSKIZIZHAR TSN
TWA[19], —FH . BBREOTZB IO /2 iIZEB1F5 MRV OZERIIA G
STV, Alal, TAVAGBEICED MRV ORHERIZT Z28 1.1% (4 56/349 §A)T
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BV, 2022 FORE 140 BB DIT SN2 o7, FHRIRIKIL 15 ks 720
STEbDD, TXTEIETH T2, A/ IO TEHIRZ B TR SR 0o T2,
MRV O7 ZZEBIT DRI DOWT, Fre 7 BIUEEIZIBUVTIE 19.7%F8 LT 19%
TholobiEEIinTih[24, 26], REDFIEITERDILODINLOWEITLAS
[B] [E N O HH ZRIFR MIETH 72, MRV IZEN TS HITIZEA L DB ARG
T HESNTIY9], ZOHITHIAIULL2 D, BERE DTN HEITTER
MoT M IRIEEE T 25 A I EERO A, R B L0 EEZE TS
VERHDLHE DD, PR TIET ANV AR EZOHIT DT @m OB R
DHHIDHZENB[29], BEOIRZEEHEE RO D701 MRV 22 P FIBRIZ L 581
KEBRENEHHY, JrURMENE2D 3 SORFT R CEMEHL TEMRTINERHDE
EZHID,

TANAG B EIEOWMR Y — 7 = R KD ST A R T R C o e
FlAN 213D LM TEI, BENHERE, IHE RV AV ADEF D PCR 217> THD
NIEFEW Y — ) 2 AT HZ e TR RS 2552 L6 A BE TH L, IR —2
T AEATOGE T NITAFAE T DM DUARY —~ /L RNA 23 EEF LD, MRV O
HAabRITHY MAL104 Mifaz W=D A VA5 BEL D5 EE LIENHD 48R T
WHRRHNOVEIA M2 ETHLI LR RINT,
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X #&

# 1-1 UANZGBERCHW T 2o g, B35, B - H ks JOVEIR
FE Hhig =15 H-Afs TH IEHE

RER A 15-35A 0 24
200FE pam B 153%A__ 09
pd c 31-378# 0 10

pd D 338 #h 0 10

b4 53 C 338 #h 0 10

pd F 360 & 0 10

pd G 9B #h 0 10

pd H 42-45 0 & 0 10

20215 E  JbpE I 33-36 A 5 5
e J 108 & 0 8

RER J 318 0 13

RAR J 40-50 B #5 0 18

FL K #1108 0 30

RER A 1.5-34 A 0 19
e 2 S B 15-37H 0 18
Y L 34-42 80 0o 10

& M #1118 0o 10

B N #1118 0 10

b o] #110A 0 10

iEE P #9118 0 10

tiEE Q #1108 0o 10

20225 1% JepE R #110A 10 0
e S ¥Hioa@m 0o 10

BER S #9118 0 10

BAR S 40-50 B #5 0 10

Y A 15-34x 8 0 20

EiE B 1.5-34 8 0 20

&t 15 334

#F1-2 UANNASEEICTH WA otk B B - A B L OYER

FE Hhigh g2 H-A& TH EE
20204 AeRE all 1-5hAEm 0 23
pd Bl 1-5hA& O 17
NFE g mL 1-5HAE_ 0 19
bd it Al 1-5hHAE 0 35
202255 JepE B 1-5hHAE 0 32
=11 0 126
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1-1 MBI BEREL TR0 MAL04 il (A)B LN MRV 2345 #fESiC CPE
MELNT- MA104 #HifR (B)

12345678910 11

1-2 MRV L1 B 2L L7~ PCR OB IKENME, WX 100 X—Z2~XT7 0D
Nt~ —h—, BEEE 10 BLO 11 IZBRIOD 455 R—ZLT7 ORISR E
77,
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Filter

4l

3.595_L001_R1.001 (paired) trimmed (paired) contig §
1 (oazad) Simad fazad) g 2

Accession (E-value)
not available

not available

not available

0.00 BX537263

000 BX537263

000 BX537263

0.00 KU746283
4

3.595_ L001_R1_001 (paired) trimmed (paired) contie 12
3.595_L001_R1.001 (paired) trimmed (paired) contie 14
3.595_L001_R1.001 (paired) trimmed (paired) contie 15
3.595_L001_R1.001 (paired) trimmed (paired) contie 19
3.595_L001_R1_001 (paired) trimmed (paired) contig 26

3.595_L001_R1.001 (paired) trimmed (paired) contig 38
3.595_L001_R1.001 (paired) trimmed (paired) contig 39
3.595_L001_R1.001 (paired) trimmed (paired) contig 41
3,595 L001_R1_001 (paired) trimmed (paired) contig 49
3.595_L001_R1.001 (paired) trimmed (paired) contig 50
3,595 L001_R1.001 (paired) trimmed (paired) contig 52
3.595_L001_R1.001 (paired) trimmed (paired) contig 55
3.595.L001_R1_001 (paired) trimmed (paired) contig 63
3.595_L001_R1.001 (paired) trimmed (paired) contie 66
3.595_L001_R1.001 (paired) trimmed (paired) contig 69
3.595_L001_R1.001 (paired) trimmed (paired) contig 71
3.595_L001_R1.001 (paired) trimmed (paired) contig 47
3.595_L001_R1.001 (paired) trimmed (paired) contig 65
3 5951001 R1.001 (paired) trimmed (paired) contie 75

Description (E-value)

not available

not available

not available

Zebrafish DNA sequence from clone DKEY-208G1 in linkage eroup 5, complete sequence.
Zebrafish DNA sequence from clone DKEY-208G1 in linkage eroup 5 complete sequence.
Zebrafish DNA sequence from clone DKEY-208G1 in linkage group 5, complete sequence.
Guanarito mammarenavirus isolate CVH-960201 segment L. complete sequence.

s L 1 clone m "

0.00 REO2M2
000 JX415472
000 KT224511
0.00 KM820759
0.00 GU589577
000 JFB29216
0.00 RSU35358
0.00 KX343200
000 JF829222
0.00 AF129820
0.00 AF378003
000 JX415473
000 AF 129820
000 AF378003
0.00 AF 129820
000 AF378009
0.00 REO2M2
0.00 X59945
0.00 X59945
000 AF378003
000 AF378003
359E-1.. MG999583
348E-1.. AF378003

Mammalian orthoreovirus 2 D5/Jones outer capsid shell protein mu-1GC and core protein mu-1(M2..
Porcine reovirus SHR-A segment L3, complete sequence.

Mammalian orthoreovirus 3 strain SD-14 segment S2, complete sequence

Mammalian orthoreovirus 3 isolate FS-03 segment M3, complete sequence.

Mammalian orthoreovirus 3 strain Abney segment L1, complete sequence.

Mammalian orthoreovirus strain KPR146 sigma 1(S1) gene, complete cds.

Reovirus sp. T3/Bovine/Maryland/clone 18/1961 non-structural sigma-NS protein gene, complete c..
Mammalian orthoreovirus 8 isolate MRV3/Swine/Italy/224660-4/2015 lambda 3 gene, partial cds.
Mammalian orthoreovirus strain KPR G sigma 1(S1) gene, complete cds.

Reovirus 1 Lang L3 gene segment major core protein lambda 1 mRNA, complete cds.

Mammalian orthoreovirus 1 Lang core-spike protein lambda-2 (L2) mRNA, complete cds.

Porcine reovirus SHR-A segment S4, complete sequence.

Reovirus 1 Lang L3 gene segment major core protein lambda 1 mRNA, complete cds.

Mammalian orthoreovirus 1 Lang core-spike protein lambda-2 (L2) mRNA, complete cds.

Reovirus 1 Lang L3 gene segment major core protein lambda 1 mRNA, complete cds.

Mammalian orthoreovirus 3 Abney clone 87 core-spike protein lambda-2 (L2) mRNA, complete cds.
Mammalian orthoreovirus 2 D5/Jones outer capsid shell protein mu-1C and core protein mu-1(M2..
Reovirus type 1 Lang gene for mu2 protein, genomic RNA.

Reovirus type 1 Lang gene for mu2 protein, genomic RNA.

Mammalian orthoreovirus 1 Lang core-spike protein lambda-2 (L2) mRNA, complete cds.

Mammalian orthoreovirus 1 Lang core-spike protein lambda-2 (L2) mRNA, complete cds.

Mammalian orthoreovirus isolate S-MRV07 segment S2, complete sequence.

Mammalian orthoreovirus 1 Lang core-spike protein lambda-2 (L2) mRNA, complete cds.

Mammalian orthoreovirus 2 D5/Jones outer capsid shell protein mu=1C and core protein mu-1(M2..

1-3 CLC Genomics Workbench {2k R —27 = X5 —2D FASTQ 77 A /v

Z A 7R—RL., BLAST fi##TIc L0 HHEN 72 MRV &5+ REECHENTZH5) .
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F2E

5 FRFHENT B X OB L R METICLD
LA NV Z T AN ADEFERI AT
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52

2

MRV 1ZEYL T 518 FIANALS  AFEAE OB T 5L Z 200 TEY, £

]

DIBHDNDINII R 72 E DORER IR GE . T IHFI72E DAL G I KO IE
WE ST R R A 5| ST N T X B LM & DL TSI
TW5[10-19, 28-30], 7 ZIZBWTE, FHFERFID DA EES I MRV=-3 23 LUV T
FHEDFIK L7220 | @B T RER T ZENHE SN TWD[31], 2D X511 MRV 13t
DR FBD I 7273 F BRIE PRI BV TH EMER /RS TEY, MRV ORIZ LD 5
JEUE DS B 72 B Al REMEL RIS ILTUND, ZOZEND MRV OBRIBIEITV, 51O
HZ i HZ LITEEEE 2 DID,

VA TANVAHDTAN AT ETL DT AN A G T a2 A Uil T HESEES
T | PRI FRAT AT O BRI IR SV & BN E A TR IR T 272D T T D4y Hi
IZOWTHHTZITOZENEENTND, ZOZEND, BERLATA VAR OuX T AL
ANZBWTE 1 ROBB 08§ X T TERE T RRBIEI T FIESMThivTna([T75,
76], MRV I 2B I5F HilC L OEBFRBNIAT O TOZRWAS, ST Bs 28T
% 4 BT (MRV-1~4) 35N TR, FURMR A R E R L5720 sk
IZENZENOHRORFERDB NI TET, S1 UANDOBELE T2 EiICB WO THITFE
B ERPERINTEY, BB T8I0 DM RO LR 5r - R T
ITEELEZZ LI TN,

2B TIE, H1ECTUANASHECREIL R — 7 = AT RBAR T4 i
IMRFESHUTZ 4 BRICHIZ, 2017 4E5 2019 4RICT X BL O /3 v O TUR AR
V=T RE R L THRLNIZT —Z DD MRV B5 2R L, RESIED
NIZTZBLOA /b MRV T2 1 BRElz T 2B In 12 {0 R
FIRAT d6 O BB A DR [FIERRAT 24TV SR P R7R B 52T 072,
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MBI UG E

1. 2017 F35 2019 A FEREL IR RS — 7 o AT — 2D b O LA LY LA
A NVATRIGT- O

2017 £EDD 2019 FFIZT X DEIGHLEMLTZ FHIGE 7 BA I ONEH 8 65 )
R, BEON 2018 D0 2019 FTFHMES AL EREE K 86 FRAKDELRGNW% 44k}
(G E RVAN AP EEZ HRIEL TEMLIZR RS — 7= 27— 2D FASTQ 77
ANWVEMEREL THIWE, 7236 B GIEHE RNA 24l H L 72 RNA 13, DNase 2LEEA
FEhL 7%, F1EIRLIE FIETEBL,

MRV {1 O, OmicsBox analysis tool (BioBam, Valencia, Spain)Z >,
FASTQ 77 A/V%&7 v 7'2—RL, OmixBox N® Kraken metagenomics system (25

=T A)— RO FECTEf LT,

2. Basic Local Alignment Search Tool (BLAST) f##fT
Wy —r = A THELNT-2B s ST AT A 1255 Basic Local
Alignment Search Tool (BLAST)fiE#T (https://blast.ncbi.nlm.nih.gov/Blast.cgi) %3

fEL ., MM OB R LT,

3. SR AT
HEERLSIL ClustalW[T7]2 AW TT ZA A FL MEGAT [781% FIW Tl LiAIC L
Db L7 T T 2 B IR L ORI 2 Fiti L 7=, Bootstrap A#HTIE 1000 [H17§0

IRUEHEL72[79],
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4. B&fsFR R AREAT
BAis RO fEHNT L CLC Genomics Workbench Y — LR w7 2D H1 (D

Classical Sequence Analysis & HVNTEfEL 7=,
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B &

1. IR =7 2 2T = 2B DO FIRA VY VAT A )V AR AR T O
WA — 7T 2D FASTQ 7 7A/V% OmicsBox THENTL7=#E S, 2018 4EIZ 1L

B O VO ERGORREZ: 59 B#EiOT X035 MRV B3RSz, ZORBEHE1=
(ORI FIECUANAG BRI To722A MRV BApBESiL, IRty —27 = x|
FO B EEINNEONT, ZOK%E Totto-Mol6 #k & L., A5 %
DDBJ/EMBL/GenBank 7 —#~_X—R|Z7 7ty ar#&s LCT705282-1.C705291 T
BRIz, AT UNTHONTIE 2018 R I E R THES B (K725 MRV AR+ 23
&SI, ZOBRIENGIZAMIIE TIET ANV A BEE B LI o723 [E NG
FERFZEATIZHIHL 72825 Zhang HIZEDVDT AN AR GEESILIZ[36], £ZTIDA /Y
HRIIRA &2 WB/Tol4 LU, LC579751-1L.C579760 i fn 11z Mt L=,

- RAMEHT I K OELF O A R AT

BREOTZEBLOA /22 hHO MRV & DDBJ/EMBL/GenBank 77— —27>
HEHITZ MRV @ S1 8RO IEFELHIZ RT3 T Totto-Mol-6
& Kana-Uchi-15 X7 #H13& D MRV-2 O 7 )L—7"& Ishi-Ueno-10, Kana—Ebina—9.
Kana—Ebina-11 33X ONWB/Tol4 X7 % 07, avuE) NIE > A/, TEFS
VS BEOERHED MRV-3 E7 NV —T7 %2R LT (K] 2-1) . BLAST AT OfE 5.
Totto~Mol6, Kana~Uchi~15 3L UKED 7 ZH 3k MRV-2, Ishi-Ueno-10 (X##[E D
7 HHR MRV-3 LZNE b mV RIEE AR LT (B 2-1) o Kana-Ebina—9, Kana-
Ebina-11 & WB/Tol4 ££I1%, HEEALF I L O I/ EEELS L~ L T 98.2%353 TN 98.7%
PLEEE ORI Z R LT (3% 2-8),

S2 i&fnfCTlE. Totto-Mol-6 . Kana-Ebina-9., Kana-Ebina-11 3 0" Kana-Uchi-
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15 132N ENT AV BB IO EOT ZHRD MRV &53I LTz, Ishi-Ueno—-10 133k
MEOT7 ZHK MRV #RES3IET, EERLHIO R —MIEL 89.6%L L T Th-o7228,

Ishi-Ueno #RIZI 7 YU =P YR A, EFMRV #RE @7 EREALIME (97.6-97.9%)
ZHEL TV, WB/Told IFEAE DT ZHk MRV LT E-7-<BNZpIkL ., FensE
DERME 2014 FIZoBESLZ MRV LV EIEMEZRULTZ (K 2-2, 3 2-3, 2-9),

S3 15 1 DT T, Totto-Mol6, KanaUchi~15 335U\ Ishi-Ueno—~10 17 4 H 3k D
MRV #£BLY MRV O7ah¥ A7 Ths Lang #i&, Kana-Ebina-9 X0 Kana-
Ebina-11 I3FAE DL MRV Téh 2 Osakal 994 £k, Osaka2005 s LONHE D
7HK MRV BREmWEBPMEZ R U7 (K 2-3, % 2-2~2-7, 2-10), S4 BIs 112
OWTE, REOTZBLOA /T H2k MRV BRIZER, A/ @74
BLOTFAKRHEEOILED MRV FREERR THY | B O FEMEIL 77.6%L0 L,

T EERCHNOAREEIT 87. 7% ETHh o7 (K 2-4, & 2-2~2-7), M1, M3, L2 F5
FO L3 BAn T ORBM I IO FIMEARAT CTld, MEOT7 X B L OA /2 Hisk
MRV IZKE, A2V7T, A5, Fre7BLOHEO7 X MRV 3L K MRV O
TuRIAT ThD Lang HREEBICIVTAZ—ZIEH L, 7 FHRERB L O w47
FEEBLAI ORI Z R Uz (I 2-5, 2-7, 2-9, 2-10, & 2-2~2-7, 2-12, 2-14, 2-16,
2-17) , M2 57 TI, Totto-Mol6 FBLTN Kana-Uchi-15 17 AU, FLETIHBL
OAZVT OT7ZHKR MRV 7 T28—% T2 LTz, Ishi-Ueno-10 [ZAB_X=7 DL}
>k MRV E3IEL, BR, A/ BIET A BLOT KDL RS- TRANE
? MRV &135E% CTh -7 (1K 2-6) , Ishi-Ueno—10 EADOFZAE D MRV #iEDHE 5
BCFIARIEMEIL 76.7%LL T THY, 7/ ERBLAIOMIFEIMEIT 94.1-96.5% T o7z (F 2-
13), Kana-Ebina-9 X O-11 1%, 7%, A 7, ¥, ERBIUFKH K MRV
&I T2AL —Z TR LTZ (K 2-6), L1 AR DORFMHT TiX Totto-Mol6, Kana—

Uchi~15 X Ishi-Ueno—10 [ZZNEIKE, BEBIUAZIT DT X H3K MRV
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L3I L (1%] 2-8) | Ishi-Ueno—10 1ZF 3K MRV (Z/1%2 CTERNE KD MRV 7' b2 A 7k
Tohb Lang BREGEHIIE— M E D o7 (R 2-3), Kana-Ebina-9 XY Kana-
Ebina~11 1%, A EOMO T ZH3k MRV BREIFHNZ /7L, Fe23E O T K H sk
MRV Th5 THK0617 FREFEHEICFABIL TRV, EERSIB L O I/ BRI DR —
PEIZZEANE A 98.3%F3 LT 99. 7% & 5o 72 (K] 2-8, 3 2-5, 2-6)
FTMETHBES I MRV RO 22 7 A NEAR 1 OHE LB SR [ 2 BT U7
H. Totto-Moi~6 & Kana-Uchi~15 D ? L1 #Efx 1 (95.3%) & Kana—Ebina~9 £-11 ¢
OB s 17 A ME (99.3-100%) Z BRI I, FRIFEEIE 92.4%LL T T o7z (3 2-

8~2-117),

28



% £

PE LB RAT o D B G 1 2R T DT ANV ADEEAL F— 2 Z B D72 DR
EW7R T — 2 20T 0OIZIE, BOEIERT DT ) MR IS R TH 575, 6],
%27 DDBJ/EMBL/GenBank 7 —#_X—Z RSN TS MRV b1, FedE
DT ZBLIOA /R MRV O4 10 B E7 A MIOW T 21T o7, S1
BB T OIXT 2R R O LA 2 TR MAT OFE F . MPEOT X B LU/
TUHE MRV (X MRV-2 38X MRV-3 12438 ES 4172, MRV-1 38X MRV-2 133
WE DT Z DD BENR T TIZHIEIILTD[23, 25]53, MRV-3 1333 E TldA X
BLOA /T PB LN ERESIVTWRNB6, 52], L72A > T, AFERIZERNEOT

BiFD MRV-3 OLBEIHOHE L7225, MRV-2 #TH5 Totto-Mol-6 BL W
Kana-Uchi~15 #iZ, DDBJ/EMBL/GenBank 7 —&X—2DH D it AL 7= kk L
ZNENHEERST 9L 7% L OT I/ BEBLFIT 90.9%, HEALSIT 89.1%F LT
JBERESTT 88.3%DFHFEIPEL G L TR oTe, L7eid> T, ZIHLDORRD ST E1iR
T-ORIFUI A TH o7, SHIT, ZNHOKED ST R 113, TSEOEN, BiEZ
AF L BEOFKH RO MRV #REIFARHRIPE BREEL /LT 85.8%F LT I /R
LrULTC 83.3%) A LTS, T TOMKD MRV-2 IZJEL Tz, ST &
TACNIFFRAPURZ TS ol BAEEZI—RLTWAHIENB[1], ZNHDH
FEFNOE IR IE DT B3 MRV-2 #ROHUFHER O FHE I BEE L TV 5 Al
REMED DD,

FEAE DRI IBNT, BMAEDOT ZIBLIRA /o Hikd MRV FRIZES O
T HHRD MRV 07 BN AT THDOE MR MRV #REFIL Y 7 AZ —Z B L Tk
D, BHREOT ZHEFK MRV (37 XH K MRV E3GEORLJRZ RO ZENRIBIIT,
TME DT HH K MRV S IERIMEO B MRV #REO 7 BRELS OFELIEIL, 1
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BB OFRNELDS @D oTo i ZOZLIFRIBE RDOFIEICE > Tl T& 5, &
NEBIRESNO 7 ZHK MRV #£0 M1, M2, L1, L2 BLO L3 Bis 15 Hilx, [
BREHUCL ST BN AT OER K MRV 235IRAE L2 ATRENMEANS S, Kana-Ebina-
9 #f& Kana-Ebina~11 #£® S3, M2 33X L1 5 1%, TAEOENEK MRV-2 O
Osaka kB LOFANE D T /K H 2k MRV #RE @O BLAIFR R MEZ 7= L7z (3% 2-10, 2-3,

2-17), T/AKHRD MRV #RiZ, KBxifidn 500km LA EEE L BARHEG THREES L
72IZb B MRV-2 Osaka #R&E @\ OB FAHRIMEZ RUTZ, ZOZ 81, MRV-
2 Osaka FRIEIOKEB REINCHTHITL TSI LEZREBEL TV 5[65], L7223 T,

Kana—Ebina—-9 #k3 X" Kana—Ebina—11 k1%, 23 ETHATL TWHERHE KD MRV
D5, NERIHIEYYE £/ 13RI Z U T, S2, S3 BLUM2 #5 '7 A M et
BLETREMEN DB L E 2 Dz, FMAEO T ZH K MRV BROBE T4 8o Hici,
Ishi-Ueno—10 #£® S2 i&15 1D XIIZ, thd MRV EHEFEEHIOFARIMEDMEL RN L
THIKELTWDEDEHY Bin o HiOREZHLINITHILITTERN-T,

DDBJ/EMBL/GenBank (285 §%S 41TV VD MRV 815 1 O IEELY T — X B3 A+53 T

HHTEND, 13 IR IERLSN T — Z ZARF DT DIFIE L ETH D,
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X #&

MN233091_T2/Pig/32755/USA/2014

S1

ig/90178-3/ITA/20
IglKana-UchI15/JPNI2020
KX384852_T2/Vole/47Ma/HUN/2006
MG457114_T2/Bat/SI-MRV05/SVN/2008
LC476901_T2/Human/Osaka1994/JPN/1994
LC476921_T2/Human/Osaka2014/JPN/2014
100] | 476911 -T2/Human/Osaka2005/JPN/2005
97 LC613215_T2/Sewage/THK0325/JPN/2020
GU196315 T2/Human/Tou05/FRA/2005
89| KT444538_T2/Bat/WIV4/CHN/2011
KT444578 “T2/Bat/WIV3/CHN/2011
04737_T2/Vole/TRALAU/DEU/2004
KM087111 _T2/BatRpMRV-YN/CHN/2012
8 LC121909 T2/Lion/JPN/2012
MK092970_T2/Bat/OV204/USA/2016
901|LC482417_T2/Pig/sR1677/TWN/2015
LC482234_T2/Pig/sR1521/TWN/2015
EU049606_T2/Human/BYL/CHN/XXXX
DQ312301_T2/Human/BYD1/CHN/2006
1001 EY049607_T2/Human/JPICHN/XXXX
JIN799419_T2/Pig/729/AUT/1998
100[ DQ220017_T2/Human/ T2W/CAN/1997
MN582426_T2/Pig/MY01/CHN/2018
AY862137 TZIHumanlNe(herlandsl1lUSN1973
M10261_T2/Human/Jones/USA/195!
MG999582_T2/Human/SI- MRV07ISVNIZO17
9 KJ676385_T1/Bovine/MRV00304/USA/2014

JX415469_T1/Pig/SHR-A/CHN/2011
MN233095_T1/Pig/4543/USA/2014
AY862134_T1/Bovine/Maryland/USA/XXXX
KT900701_T1/Bat/sigma-1/ITA/2011
MG457094_T1/Bat/SI-MRV03//2012

KT444528_T1/Bat/WIV2/CHN/2007
LC613225_ T1’ScwagchHKCGW/JPN/ZOZO

87| KT444568_T1/Bat/WIV8/CHN/2011
AY862135_T1/Human/Netherlands/1/USA/1985)
88 [AY862136_T1/Human/Netherlands/1/USA/1984
86 MG457104_T1/Bat/SI-MRV04/SVN/2009
KF013857_T1/Mink/HB-C/CHN/2013
971KC462155_T1/Mink/HB-A/CHN/2013
—— AY302467_T3/Human/Colorado/USA/1996
JF829220_T3/Pig/KPR A/KOR/2005
JF829219_T3/Pig/KPR157/KOR/2005
JF829221_T3/Pig/KPR E/KOR/2005
JF829221_T3/Pig/KPR 113/KOR/2005
JF829222_T3/Pig/KPR G/KOR/2005
JF829213_T3/Pig/KPR110/KOR/2005
JF829215_T3/Pig/KPR143/KOR/2005
JF829218_T3/Pig/KPR155/KOR/2005
JF829217_T3/Pig/KPR150/KOR/2005
JF829216_T3/Pig/KPR146/KOR/2005
DQ911244_T3/Pig/SC-A/ICHN/XXXX
| LC705308_T3/Pig/Ishi-Ueno10/JPN/2021
KY419126_T3/Pig/SC-A/CHN/XXXX
KT224510_T3/Mink/SD-14/CHN/2014
KT444558_T3/Bat/WIV7/CHN/2011
JX486063_T3/Pig/GD-1/CHN/2012
GQ4G827TT3(PaIm civet/MPC/CHN/2004
HQB42775_T3/Pig/HLJ/CHN/2007

100

100—]
I\ID_Q’

100 96 LC579757_T3/Wild_bor/To14/JPN/2018
LC705328_T3/Pig/Kana-Ebina11/JPN/2021
86 ‘ﬂﬁ) LC705318_T3/Pig/Kana-Ebina9/JPN/2021
L KP185124_T3/Tree shrew/T28/KM/CHN/2013
Ll GU589583_T3/Human/Abney/USA/1957
00- M10262_T3/Human/Dearing/USA/1955
JQ979284_T3/Bat/206645-63/ITA/2011
JQ979283_T3/Bat/206645-60/ITA/2011

90| JQ979271_T3/Bat/130366/ITA/2011

JQ979276_T3/Bat/206645-50/ITA/2011

JQ979275_T3/Bat/206645-31/ITA/2011

= JQ979276_T3/Bat/206645-50/ITA/2011

96 JQ412761_T3/Bat/342/DEU/2008

KX343206_T3/Pig/224660-4/ITA/2015

93| KX932035_T3/Human/716/CHN/2015

MG457084_T3/Ba/SI-MRV02/SVN/2010

KF154730_T3/Human/SI-MRVO01/SVN/XXXX

JQ979272_T3/Bat/5515-2/ITA/2012

MT151672_T3/Bat/52154-4/ITA/2016

—— AF368035_T4/Mouth/Ndelle/CMR/1974 l

MRV-2

MRV-1

MRV-3

MRV-4

DT EZRBIOA VB EESZ MRV O S1 s R A&

B0 -k, BRI L 1E T GTRG \ZX1ERE L7~ Bootstrap {E1Z 70 LA %

RUT IRTATERDS

DT BZBINA T BD MRV %

HIERAE RS

72Eb, TAKBLOEWIRE DT A A 5D MRV #Z27R~7,
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LC705289_T2IPig/Totto-MoIGlJPN12018
MW929753_T1/Pig/USA/2018
MN233086_T2/Pig/66848/USA/2005
MN233085_T3/Pig/4476/USA/2014
MN233084_T1/Pig/4543-2/USA/2014
2 95 MN233083_T2/Pig/32755/USA/2014
984 KM820761_T3/Pig/FS-03/USA/2014
KM820751_T3/Pig/BM-100/USA/2014
LC705313_T3/Pig/Kana-Ebinad/JPN/2021
100'LC705329_T3/Pig/Kana-Ebina11/JPN/2021
100, MN233087_T2/Pig/4560-2/USA/2014
MN233088_T2/Pig/4543-1/USA/2014
00| | MN233090_T2/Pig/4560-1/USA/2014
100MN233089_T2/Pig/4560-3/USA/2014
KX343207_T3/Pig/224660-4/ITA/2015
00; MT151674_T3/Pig/52154-4/ITA/2016
o ' MT151673_T2/Pig/90178-3/ITA/2018
LC482245_T2/Pig/sR1590/TWN/2015
1bol_,LC482235” T2/Pig/sR1521/TWN/2018
1001LC482418_T2/Pig/sR1677/TWN/2018
|— LC705229_T2/Pig/Kana-Uchi15/JPN/2020
JX415465_T1/Pig/SHR-A/CHN/2011
| MN022931_T3/Human/AP-151/BRA/2015
L19774_T1/Human/Lang/USA/1953
| GU589584_T3/Human/Abney/USA/1955
100| - MN022931_T3/Human/AP-151/BRG/2015
20, | | C613228_T1/Sawege/THK0617/JPN/2020
s\ KT444579_T2/BayWIV/CHN/2011
KT444529_T1/Bat/WIV2/CHN/2007
|LC613218_ T3/Sawege/THK0325/1JPN/2020
10| KT444549_T2/BayWIVS/CHN/2011
KT444559 _T3/Bat/WIV7/CHN/2011
LC476912_T2/Human/Osaka/JPN/2005
KC462156_T1/Mink/HB-A/CHN/2013
- KY419127_T3/Pig/ZJICHN/2013
MN639762_T2/Vole/19/242/DEU/2019
KT444539_T2/Bat/WIV4/CHN/2011
100|  |KT224511_T3/Mink/SD-14/CHN/2014
MK092971_T2/Deer/OV204/USA/2016
MG999583 T2/Human/SI-MRVO07/SVN/2017
100, MG451078_T3/Tree_shrew/TS/CHN/2012
MG451068_T1/Tree/shrew_TS/CHN/2011
LC705309_T3/Pig/lshi-Ueno10/JPN/2021
71 LC579758_T3/Wild_boar/TY-14/JPN/2018
LC476922_T2/Human/Osaka/JPN/2014
100 | GU196311_T2/Human/Tou05/FRA/2005
JX486064 _T3/Pig/GD-1/CHN/2012
70 MK408606_T3/Chamois/84407/ITA/2009
LC533921_T2/Pig/96/ZMB/2018
41{&533931 T2/Pig/117/ZMB/2018
LC533911_T2/Pig/85/ZMB/2018
MG457085_T3/Bat/SI-MRV02/SVN/2010
;30 KF154731_T3/Human/SI-MRVO1/SVN/XXXX
KX932036_T3/Human/new716/CHN/2015
KT444569_T1/Bat/WIV8/CHN/2011
0, KT900702_T1/Bat/BatMRV1-IT/ITA/2011
MG457125_T1/Bat/SI-MRV06/SVN/2009

N
o

73—|_|

~
J

GQ468273_T3/Palm_civet/MPC/CHN/2004
98| HQ642776_T3/Pig/HLJ/CHN/2007
70 KX263314_T1/Bat/B/03/CHN/XXXX
MG457105_T1/Bat/SI-MRV04/SVN/2009
KU194673_T2/Bat/5515-3/ITA/2012
LC121910_T2/Lion/Yamaguchi/JPN/2011
84} LC476902_T2/Human/Osaka/JPN/1994
KU194664_T3/Bat/5515-2/ITA/2012
JQ412762_T3/Bat/342/DEU/2008
AF368036_T4/Mouse/Ndelle/CMR/1974
MH933776_T2/Human/CMR-HP55/CMR/2014
DQ664190_T2/Human/BYD1/CHN/2006
100 KJ676386_T1/Bovine/MRV00304/USA/2014
M25780_T3/Human/Dearing/USA/1955
98 JX204744_T2/Bat/TRALAU/DEU/2004
100 KX384853_T2/Vole/MORV_47Ma/HUN/2006
JN799420_T2/Pig/729/AUT/1998
80! MN582427_T2/Pig/MY01/CHN/2018
L19775_T2/Human/Jones/USA/1955

2-2 BTREDOTZBIOA /v nbopBESc MRV O S2 s ARSI L
D0y 1Sk, SRR LTE T GTRYGH IZEVERL L 7=, Bootstrap fifii% 70 LAk
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KF013858_T1/Mink/HB-C/CHN/2013
71) KC462157_T1/Mink/HB-A/CHN/2013
|KF013856_T1/Mink/HB-B/CHN/2013
KX263315_T1/Bat/B/03/CHN/XXXX
MN582428_T2/Pig/MY01/CHN/2018
LC476903_T2/Human/Osaka/JPN/1994
| KT444540_T2/Bat/WIV4/CHN/2011
| LC533922 T2/Pig/96/ZMB/2018
100 —y L.C705320_T3/Pig/Kana-Ebina9/JPN/2021
LC705330_T3/Pig/Kana-Ebina11/JPN/2021
KY500052_TX/Mink/SD-MinkB/CHN/2014
HHSB1975_TXIMinkISD-1/CHN/2014
KY500053_TX/Mink/SD-MinkC/CHN/2014
LC476913_T2/Human/Osaka/JPN/2005
LC121911_T2/Lion/Yamaguchi/JPN/2011
KY41912_T3/Pig/ZJ/ICHN/2013
KT444570_T1/Bat/WIV8/CHN/2011
1004, MG457106_T1/Bat/SI-MRV04/SVN/2009
| KU194674 T2/Bat/5515-3/ITA/2012
HQ642777_T3/Pig/HLJ/CHN/2007
LC476923_T2/Human/Osaka/JPN/2014
JN799421_T2/Pig/729/AUT/1998
' KT444560 T3/Bat/ WIV7ICHN/2011
| LC579758_T3/Wild_boar/TY-14/JPN/2018
LC613217_T2/Sewage/THK0325/JPN/2020
{KT224512_T3IMinkISD-14ICHNIZO14
MK092972_ T2/Deer/OV204/USA/2016
GU196312_T2/Human/Tou05/FRA/2005
JX415470_T1/Pig/SHR-A/CHN/2011
KT444550_T2/Bat/WIV5/CHN/2011
KT444530_T1/Bat/WIV2/CHN/2007
U35348_T1/Human/Netherlands/1/NLD/1984
U35350_T2/Human/Netherlands/1/NLD/1973
100] U35347_T2/Human/Netherlands/1/NLD/1984
—,U35346_T1/Human/Netherlands/1/NLD/1985
U35346_T2/Human/Tokyo/1/JPN/1990
—MG999584_T2/Human/SI-MRV07/SVN/2017
00,MG457126_T1/Bat/SI-MRV06/SVN/2009
KT900703 T1/Bat/BatMRV1-IT/ITA/2011
7|~ DQ411553_T3/Pig/SC-A/CHN/XXXX
ol ,LC482236_ T2/Pig/sR1521/TWN/2018
100'LC482419_T2/Pig/sR1677/TWN/2018
MG457086_T3/Bat/SI-MRV02/SVN/2010
KX932037_T3/Human/new716/CHN/2015
%1 KF154732_T3/Human/SI-MRV01/SVN/XXXX
001 JQ412763_T3/Bat/342/DEU/2008
KU194665_T3/Bat/5515-2/ITA/2012
0~ KM087113_T2/Bat/RpMRV-YN/CHN/2012
LC613217_T1/Sewage/THK0617/JPN/2020
MG451079_T3/Tree_shrew/TS/CHN/2012
97 L MG451069_T1/Tree_shrew/TS/CHN/2011
00 MN233081_T2/Pig/4560-3/USA/2014
MN233080_T1/Pig/4543-2/USA/2014
1001po[! MN233082_T2/Pig/4560-2/USA/2014
MN233078_T2/Pig/4560-1/USA/2014
00'MN233079_T2/Pig/4543-3/USA/2014
JX486065_T3/Pig/GD-1/CHN/2012
KX343208_T3_Pig/224660-4/ITA/2015
| L.C705289_T2/Pig/Totto-Mol6/JPN/2018
qo; LC533912_ T2/Pig/85/ZMB/2018
LC533932 T2/Pig/117/ZMB/2018
EMN233074_T2/ ig/32755/USA/2014
MT151675_T2/Pig/90178-3/ITA/2018
| LC705309_T3/Pig/ishi-Ueno10/JPN/2021
L LC705229_T2/Pig/Kana-Uchi15/JPN/2020
M14325_T1/Human/Lang/USA/1953
7 LKM820762_T3/Pig/FS-03/USA/2014
KM820752_T3/Pig/BM-100/USA/2014
[—LC482246_T2/Pig/sR1590/TWN/2015
MN233077_T3/Pig/i4476/USA/2014
- MN233075_T1/Pig/4543-1/USA/2014
—MN233076_T2/Pig/66848/USA/2005
MH933777_T2/Human/CMR-HP55/CMR/2014
DQ664197_T2/Human/BYD1/CHN/2006
79 5 KX384854_T2/Vole/MORV/47Ma/HUN/2006
MK408607_T3/Chamois/84407/ITA/2009
s3] — KJ676387_T1/Bovine/MRV00304/USA/2014
991 GU589585_T3/Human/Abney/USA/1955
100'X01627_T3/Human/Dearing/USA/1955
M18390_T2/Human/Jones/USA/1955
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5  LC613216_T2/Sewage/THK0325/JPN/2020
KT444551_T2/Bat/WIV5/CHN/2011
[ KT444581_T2/Bat/WIV3/CHN/2011
84 LC121912_T2/Lion/Yamaguchi/JPN/2011_JPN
LC613226_T1/Sewage/THK0617/JPN/2020
KT444531_T1/Bat/WIV2/CHN/2007
KT444571_T1/Bat/WIV8/CHN/2011
KT444541_T2/Bat/WIV4/CHN/2011
LC476914_T2/Human/Osaka/JPN/2005
EKCA,GZJ 58_T1/Mink/HB-A/CHN/2013

88

KY419129_T3/Pig/ZJ/CHN/2013
KT444561_T3/Bat/WIV7/CHN/2011
| KX263316_T1/Bat/B/03/CHN/XXXX
DQ396806_T3/Pig/SC-A/CHN/XXXX
KT224513_T3/Mink/SD-14/CHN/2014
9934. MN639763_T2/Vole/19/242/DEU/2019
.MK092973_T2/Deer/QV204/USA/2016
L JN799422_T2/Pig/729/AUT/1998
MG457127_T1/Bat/SI-MRV06/SVN/2009
0 KT900704_T1/Bat/BatMRV1-IT/ITA/2011
A LC476904_T2/Human/Osaka/JPN/1994
o MN582429_T2/Pig/MY01/CHN/2018
LC476924_T2/Human/Osaka/JPN/2014
MG457107_T1/Bat/SI-MRV04/SVN/2009
KU194675_T2/Bat/5515-3/ITA/2012
GU196313_T2/Human/Tou05/FRA/2005
MK408608_T3/Chamois/84407/ITA/2009
3L HQ642778_T3/Pig/HLJ/CHN/2007
MG451080_T3/Tree_shrew/TS/2012_CHN
g MG451089_T1/Tree_shrew/TS/CHN/2011
LC579760_T3/Wild_boar/TY-14/JPN/2018
GQ4682753_T3/Palm_civet/MPC/CHN/2004
.AF368037_T4/Mouse/Ndelle/CMR/1974
KM087114_T2/Bat/RpMRV-YN/CHN/2012
JQ412764_T3/Bat/342/DEU/2008
KX932038_T3/Human/new716/CHN/2015
99| KU194666_T3/Bat/5515-2/ITA/2012
97| KF154733_T3/Human/SI-MRV01/SVN/XXXX
91 MG457087_T3/Bat/SI-MRV02/SVN/2010
MG999585_T2/Human/SI-MRV07/SVN/2017
MH933778_T2/Human/CMR-HP55/CMR/2014
M13139_T1/Human/Lang/USA/1953
KJ676388_T1/Bovine/MRV00304/USA/2014
GU589586_T3/Human/Abney/USA/1955
9501 GU991668_T3/Human/R124/XXX/XXXX
100" K02739_T3/Human/Dearing/USA/1955
DQ318037_T2/Human/BYD1/CHN/2006
JX204746_T2/Bat/TRALAU/DEU/2004
KX384855_T2/Vole/MORV_47Ma/HUN/2006
88- MG457117_T2/Bat/MRV05/SVN/2008
————————— MG457097_T1/Bat/MRV03/SVN/2012
— X60066_T2/Human/Jones/USA/1955
100 MN233070_T1/Pig/4543-2/USA/2014
100[IMN233068_T2/Pig/4560-4/USA/2014
100/ [MN233069_T2/Pig/4560-1/USA/2014
MN233072_T2/Pig/4560-3/USA/2014
MW929755_T1/Pig/lUSA/2018
KM820763_T3/Pig/FS-03/USA/2014
100 KM820753_T3/Pig/BM-100/USA/2014
LC705321_T3/Pig/Kana-Ebina9/JPN/2021
100'LC705331_T3/Pig/Kana-Ebina11/JPN/2021
LC705311_T3/Pig/ishi-Ueno10/JPN/2021
LC705291_T2/Pig/Totto-Mol6/JPN/2018
100 |LC482237_T2/Pig/sR1521/TWN/2018
LC482242_T2/Pig/sR1677/TWN/2018
LC482247_T2/Pig/sR1590/TWN/2018
LC705301_T2/Pig/Kana-Uchi15/JPN/2020
JX415473_T1/Pig/SHR-A/CHN/2011
MN233065_T2/Pig/32755/USA/2014
MN233066_T1/Pig/4543-1/USA/2014
JX486066_T3/Pig/GD-1/CHN/2012
LC533923_T2/Pig/96/ZMB/2018
LC533913_T2/Pig/85/ZMB/2018
LC533933_T2/Pig/117/ZMB/2018

100

010
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100; LC476908_T2/Human/Osaka/JPN/2005
KT224507_T3/Mink/SD-14/CHN/2014
LC476898_T2/Human/Osaka/JPN/1994

M1 gg | LC121919_T2/Lion/Yamaguchi/JPN/2011
KT444565_T1/Bat/WIV8/CHN/2011

77 |- KY419123_T3/Pig/ZJ/ICHN/2013
MN582423_T2/Pig/MY01/CHN/2018
KT444535_T2/Bat/WIV4/CHN/2011

1001 | C476918_T2/Human/Osaka/JPN/2014
KC462152_T1/Mink/HB-A/CHN/2013
HQ642772_T3/Pig/HLJ/CHN/2007

96| - DQ396804_T3/Pig/SC-A/CHN/XXXX

10pl; LCB13212_T2/Sewage/THK0325/JPN/2020

140l MN639759_T2/Vole/19/242/DEU/2019
LC613222 T1/Sewage/THK0617/JPN/2020

10Dt KT444545_T2/Bat/WIV5/CHN/2011
KT444525 _T1/Bat/WIV2/CHN/2007
1007 KX263310_T1/Bat/B/03/CHN/XXXX
KT444575_T2/Bat/WIV3/CHN/2011
LC579754_T3/Wild_boar/TY-14/JPN/2018
JN799427_T2/Pig/729/AUT/1998
100+ 5{ KT444555_T3/Bat/WIV7/CHN/2011
100 KMO087108_T2/Bat/RpMRV-YN/CHN/2012
1008 MG457101_T1/Bat/SI-MRV04/SVN/2009
KU194669_T2/Bat/5515-3/ITA/2012
AY428872_T2/Human/Netherlands/1/NLD/1984
JX486060_T3/Pig/GD-1/CHN/2012
LC533905_T2/Pig/85/ZMB/2018
LC533915_T2/Pig/96/ZMB/2018
LC533955_T2/Pig/117/ZMB/2018

L MN022934 “T3/Human/AP-151/BRA/2015

| X59945_T1/Human/Lang/USA/1953

9| JX415468_T1/Pig/SHR-A/CHN/2011

AF461683_T3/Human/Dearing/USA/1955

| GU589580_T3/Human/Abney/USA/1955

100, LC705315_T3/Pig/Kana-Ebina9/JPN/2021

90— E LC705325_T3/Pig/Kana-Ebina11/JPN/2021

-

©

LC705305_T3/Pig/lshi-Ueno10/JPN/2021
MN233064_T2/Pig/32755/USA/2014
KM820757_T3/Pig/FS-03/USA/2014
100 |||
97

KM820747_T3/Pig/BM-100/USA/2014
MN233058_T3/Pig/4476/USA/2014
MN233059_T1/Pig/4543-2/USA/2014
| 100; LC482231_T2/Pig/sR1521/TWN/2018
LC482414_T2/Pig/sR1677/TWN/2018
I—E LC705285_T2/Pig/Totto-Mol6/JPN/2018
0

.l

LC482241_T2/Pig/sR1590/TWN/2015
LC705295_T2/Pig/Kana-Uchi15/JPN/2020
MN233060_T2/Pig/66848/USA/2005
o1~ GU196309_T2/Human/Tou05/FRA/2005
73 MT151665_T2/Pig/90178-3/ITA/2018
KX343203 _T3/Pig/224660-4/ITA/2015
100 MN233063_T2/Pig/4560-1/USA/2014
7001 MN233061_T2/Pig/4560-2/USA/2014
MN233062_T2/Pig/4543-1/USA/2014
DQ664187_T2/Human/BYD1/CHN/2006
GQ4682687_T3/Palm_civet/MPC/CHN/2004
AY428874_T2/Human/SV59/XXX/XXXX
MG451074_T3/Tree_shrew/TS/CHN/2012
100 'MG451064_ “T1/Tree shrewﬂ'S/CHN/2011
MH933772_T2/Human/CMR-HP55_2014_CMR
MG999579_T2/Human/SI-MRV07/SVN/2017
MK092967_T2/Deer/OV204/USA/2016
00 - KX384849_T2/Vole/47Ma/HUN/2006
MG457111_T2/Bat/MRV05/SVN/2008
1501 r MK408601 _T3/Chamois/84407/ITA/2009
KT900698_T1/Bat/BatMRV1-IT/ITA/2011
MG457127_T1/Bat/SI-MRV0672009_SVN
KU194661_T3/Bat/5515-2/ITA/2012
JQ412758_T3/Bat/342/DEU/2008
100{ KF154727 _T3/Human/SI-MRV01/SVN/XXXX
MG457081_T3/Bat/SI-MRV02/SVN/2010
98| KX932032_T3/Human/new716/CHN/2015
’7 L UX204741_T2/Vole/TRALAU/DEU/2004

100

97

89| [10

100

100

MG457091_T1/Bat/SI-MRV03/SVN/2012
KJ676382_T1/Bovine/MRV00304/USA/2014
AF124519_T2/Human/Jones/USA/1955

0.20

2-5 BTBREDOTHZBLIOA /v nbpBESic MRV O M1 B s ARSI X
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96y LCB13213_T2/Sewage/THK0325/JPN/2020
100} MN639758_T2/Vole/19/242/DEU/2019
MN788298_T2/Pig/HLJYC/CHN/2017
JX486061_T3/Pig/GD-1/CHN/2012
KY419124_T3/Pig/ZJ/ICHN/2013
KT224508_T3/Mink/SD-14/CHN/2014
MK092968_T2/Deer/OV204/USA/2016
LC705316_T3/Pig/Kana-Ebina9/JPN/2021
LC705326_T3/Pig/Kana-Ebina11/JPN/2021
KT444556_T3/Bat/WIV7/CHN/2011
KT444536_T2/Bat/WIV7/CHN/2011
KF013853_T1/Mink/HB-A/CHN/2013
LC121914 T2/Lion/JPN/2012
KX263311 T1/Bat/B/03/CHN/XXXX
MG457102 T1/Bat/SI-MRV04/SVN/2009
KU194670_T3/Bat/5515-3/ITA/2012
GQ468269_T3/Palm_civet/MPC/CHN/2004
LC476919_T2/Human/Osaka2014/JPN/2014
GU196310_T2/Human/Tou05/FRA/2005
LC476899_T2/Human/Osaka1994/JPN/1994
DQ482462_T3/Pig/SC-A/CHN/XXXX
LC579755_T3/Wild_bor/To14/JPN/2018
LC476909 T2/Human/Osaka2005/JPN/2005
MK408599_T3/Chamois/84407/ITA/2009
KT444546_T2/Bat/WIV5/CHN/2011
KU194662_T3/Bat/5515-2/ITA/2012
JQ412759_T3/Bat/342/08/DEU/2008
100} KX932033_T3/Human/new716/CHE/2015
o5\ MG457082_T3/Bat/SI-MRV02/SVN/2010
06 KF154728 T3 Human_SI-MRVO1/SVN/XXXX
JX415471_T1/Pig/SHRA/CHN/2011
M20161_T3/Human/Dearing/USA/1955
8910011 U24260_T3/Human/Abney/USA/1957
MN022935_T3/Human/AP-151/BRG/2015
KX384850_T2/Vole/MORV_47Ma/HUN/2006
MG457112_T2/Bat/MRV05/SVN/2008
JX204742_T2/Bat/TRALAU/DEU/2004
LC705296_T2/Pig/Kana-Uchi15/JPN/2020
%9 MT151667_T2/Pig/90178-3/ITA/2018
= DQ664188_T2/Human/BYD1/CHN/2006
100; MG451065_T1/Tree_shrew/TS/CHN/2011
MG451075_T3/Tree_shrew/TS/CHN/2012
LC613219_T1/Sewage/THK0617/JPN/2020
KT444566_T1/Bat/WIV8/CHN/2011
HQ642773_T3/Pig/HLJ/CHN/2007
MG999580_T2_Human_SI-MRV07_2017_SVN
KT444576_T2/Bat/WIV3/CHN/2011
KT444526_T1/Bat/WIV2/CHN/2007
AF368034_T4/Mouse/Ndelle/CMR/1974
KX343204_T3/Pig/224660-4/ITA/2015
100Lr MG457122_T1/Bat/SI-MRV06/SVN/2009
100" KT900699_T1_Bat/BatMRV1-IT/ITA/2011
L KM087109_T2/Bat/RpMRV-YN/CHN/2012
—————MH933773_T2/Human/CMR-HP55/CMR/2014
86 -AF490617_T1/Human/Lang/USA/1953
MT151668_T3/Pig/52154-4/ITA/2016
LC533908_T2/Pig/85/ZMB2018
100} | ¢533918_T2/Pig/96/ZMB/2018
LC533928_T2/Pig/117/ZMB/2018
MN233052_T2/Pig/32755/USA/2014
JN799424_T2/Pig/729/AUT/1998
MN582424_T2/Pig/MY01/CHN/2018
MN233051_T2/Pig/66848/USA/2005
KM820748_T3/Pig/BM-100/USA/2014
LC705298_T2/Pig/Totto-Mol6/JPN/2018
MN233049_T3/Pig/4476-2/USA/2014
100t MN233050_T3/Pig/4476-1/USA/2014
MG457092_T1/Bat/SI-MRV03/SVN/2012
KJ676383_T1/Bovine/MRV00304/USA/2014
100——LC705306_T3/Pig/lshi-Ueno10/JPN/2021
MT518188_T2/Human/SI-MRV08/SVN/2011
LC482232_T2/Pig/sR1521/TWN/2018
100~ MN233057__T2/Pig/4543-1/USA/2014
LC482242_T2/Pig/sR1590/TWN/2015
M19355_T2/Human/Jones/USA/1955
MN233056_T2/Pig/4560-2/USA/2014
MN233055_T2/Pig/4560-1/USA/2014
100 MN233053_T1/Pig/4543-2/USA/2014
100 'MN233054_T2/Pig/4560-3/USA/2014

=
So

88

94
100

100
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KT444577_T2/Bat/WIV3/CHN/2011
100l KT444547_T2/Bat/WIV5/CHN/2011
100 092969_T2/Deer/OV204/USA/2016
'419125_T3/Pig/ZJ/ICHN/2013

KT224509_T3/Mink/SD-14/CHN/2014
KT444567_T1/Bat/WIV8/CHN/2011

LC613214_T2/Sewage/THK0325/JPN/2020
MN639760_T2/Vole/19/242/DEU/2019
KT444537_T2/Bat/WIV4/2011/CHN
MG457103_T1/Bat/SI-MRV04/SVN/2009
74| KU194671_T2/Bat/5515-3/ITA/2012
KX263312_T1/Bat/B/03/CHN/XXXX
LC476910_T2/Human/Osaka/JPN/2005
KT444527_T1/Bat/WIV2/CHN/2007
GU196314_T2/Human/Tou05/FRA/2005
JN799425_T2/Pig/729/AUT/1998
98/ DQ403254_T3/Pig/SC-A/CHN/XXXX
LC613224_T1/Sewage/THK0617/JPN/2020
LC579756_T3/Wild_boar/TY-14/JPN/2018
LC121916_T2/Lion/Yamaguchi/JPN/2011
LC476920_T2/Human/Osaka/JPN/2014
LC476900_T2/Human/Osaka/JPN/1994
KT444557_T3/Bat/WIV7/CHN/2011
MN582425_T2/Pig/MY01/CHN/2018
MK408600_T3/Chamois/84407/ITA/2009
MG457123_T1/Bat/SI-MRV06/2009/SVN
0 L KT900700_T1/Bat/MRV1-IT/ITA/2011
MG451066_T3/Tree_shrew/TS/CHN/2011
KM087110_T2/Bat/RpMRV-YN/CHN/2012
MG451076_T3/Tree_shrew/TS/CHN/2012

MNO022936_T3/Human/AP-151/BRA/2015
GQ468271_T3/Palm_civet/MPC/CHN/2004
HQ642774_T3/Pig/HLJ/CHN/2007
JQ412760_T3/Bat/342/DEU/2008

M3

100

100

94 100} KX932034_T3/Human/new716/CHN/2015
* 98 MG457083_T3/Bat/SI-MRV02/SVN/2010
89! KF154729_T3/Human/SI-MRVO1/SVN/XXXX
99, LC533929_T2/Pig/117/ZMB/2018
MG999581_T2_Human_SI-MRV07_2017_SVN
AF174382_T1/Human/Lang/USA/1953
o KX384851_T2/Vole/MORV_47Ma/HUN/2006
138 MG457113_T2/Bat/MRV05/SVN/2008
JX204743_T2/Bat/ TRALAU/DEU/2004
o, IX415474_T1/Pig/SHR-A/CHN/2011
0 AF174384_T3/Human/Dearing/USA/1955
GU589582_T3/Human/Abney/USA/1955
KJ676384_T1/Bovine/MRV00304/USA/2014
100,— LC705287_T2/Pig/Totto-Mol6/JPN/2018
70[L- MN233048_T2/Pig/32755/USA/2014
LC533909_T2/Pig/85/ZMB/2018
100 L LC533919_T2/Pig/96/ZMB/2018
100 — KX343205_T3/Pig/224660-4/ITA/2015
MT151669_T2/Pig/90178-3/ITA/2018
MN233046_T2/Pig/4560-1/USA/2014
4 MN233047_T1/Pig/4543-2/USA/2014
LC705307_T3/Pig/Ishi-Ueno10/JPN/2021
00 ,LC482233_T2/Pig/sR1521/TWN/2018
‘[1 LC482416_T2/Pig/sR1677/TWN/2018
LC482243_T2/Pig/sR1590/TWN/2015
0, MN233045_T2/Pig/4543-1/USA/2014
—{ MN233044_T2/Pig/4560-2/USA/2014
100 _lp,LC705317_T3/Pig/Kana-Ebinad/JPN/2021
= LC705327_T3/Pig/Kana-Ebina11/JPN/2021
|— LC705297_T2/Pig/Kana-Uchi15/JPN/2020
|- JX486062_T3/Pig/GD-1/CHN/2012
97 |- MN233042_T3/Pig/4476/USA/2014
I KM820749_T3/Pig/BM-100/USA/2014
L MN233043_T2/Pig/66848/USA/2005
L—— DQ664189_T2/Human/BYD1/CHN/2006
L MG457093_T1/Bat/SI-MRV03/SVN/2012
AF174383_T2/Human/Jones/USA/1955_USA

100

100|

-

-

2-7T BTBREDOTZBLIOA /v nbpBESic MRV O M3 B is ARSI X
D0y 1Sk, SRR LTE T GTRYGH IZEVERL L 7=, Bootstrap fifii% 70 LAk
ZRUIZ, RFTEFBRBEDOTZBLOA /b0 MRV %, HFIEENETHRHS
NIzeh, TARBIOEMEDOTAA L 1ED MRV #iERT,
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[ LC476905_T2/Human/Osaka2005/JPN/2005
JN799426_T2/Pig/729/AUS/1998
| MG457098_T1/Bat/SI-MRV04/SVN/2009
L 1 LC476895_T2/Human/Osaka1994/JPN/1994
100—>{ LC476915_T2/Human/Osaka2014/JPN/2014
-LC121916_T2/Lion/JPN/2012
100__ | v LC533904_T2/Pig/85/ZMB/2018
LC533914_T2/Pig/96/ZMB/2018
100___ptt-JX486057_T3/Pig/GD-1/CHN/2012
LC533924_T2/Pigi117/ZMB/2018
KT444562_T1/Bat/WIV8/CHN/2011
GU196306_T2/Human/Tou05/FRA/2005
100, {‘ LC613219_T1/Sewage/THK0617/JPN/2020
=

LC705312_T3/Pig/Kana-Ebina9/JPN/2021
LC705322_T3/Pig/Kana-Ebina11/JPN/2021
100 || r KT444532_T2/Bat/WIV4/CHN/2011
100 L+ KY419120_T3/Pig/ZJ/CHN/2013
KT224504_T3/Mink/SD-14/CHN/2014
MK092964_T2/Deer/OV204/USA/2016
100] | | LC613209_T2/Sewage/THK0325/JPN/2020
92| P MN639755_T2/Vole/19/242/CHN/2019
L LC579751_T3/Wild_bor/To14/JPN/2018
100;KT444542_T2/Bat/WIV5/CHN/2011
1%{{ KT444572_T2/Bat/WIV3/CHN/2011
KT444522_T1/Bat/WIV2/CHN/2007
00| — MG451061_T3/Tree shrew/TS/CHN/2011
100]r JQ412755_T3/Bat/342/DEU/2008
100] JX028412_T3/Bat/5515-2/ITA/2012
100l MG457078_T3/Bat/SI-MRV02/SVN/2010
MH933769_T2/Human/CMR-HP55/CMR/2014
100 L— AF368033_T4/Mause/Ndelle/CMR/1974
MG999576_T2/Human/SI-MRV07/SVN/2017
HQ642769_T3/Pig/HLJ/CHN/2007
MG457118_T1/Bat/SI-MRV06/SVN/2009
1001 KT900695_T1/Bat/BatMRV-1/ITA/2011
100~ MN582420_T2/Pig/MY01/CHN/2018
MK408604_T3/Chamois/84407/ITA/2009
MN233099_T2/Pig/4560-1/ITA/2014
1001 MN233100_T2/Pig/4560-2/ITA/2014
GQ468266_T3/Palm_civet/MPC/CHN/2004
h0o) M24734_T1/Human/Lang/USA/1953
00[/M31058_T3/Human/Dearing/USA/1955
GU589577_T3/Human/Abney/USA/1957
JX415466_T1/Pig/SHR-A/CHN/2011
JX204738_T2/Nole/TRALAU/DEU/2004
100 L KX384846_T2/Vole/47Ma/HUN/2006
100 r KM820744_T3/Pig/BM-100/USA/2014
KM820754_T3/Pig/FS-03/USA/2014
MN233103_T2/Pig/4476/USA/2014
MN233101_T2/Pig/32755/USA/2014
LC705302_T3/Pig/lshi-Ueno10/JPN/2021
LC482238_T2/Pig/sR1590/TWN/2015
100 ,LC482228_T2/Pig/sR1521/TWN/2015
LC482411_T2/Pig/sR1590/TWN/2015
LC705292_T2/Pig/Kana-Uchi15/JPN/2020
LC705282_T2/Pig/Totto-Mol6/JPN/2018
MT151660_T2/Pig/90178-3/ITA/2018
KX343200_T3/Pig/224660-4/ITA/2015
KJ676379_T1/Bovine/MRV00304/USA/2014
MG457088_T1/Bat/SI-MRV03/SVN/2012
M31057_T2/Human/Jones/USA/1955

100

93

10

100

100_|
100

100

0.10
2-8 EMEDOTHZBIOA /ML BESILZ MRV O L1 s R EEACHIZ L
D55 F- ik, AR L 1E T GTRAGH IZXWYER LT~ Bootstrap il 70 VL E
U RPIFERDE DO T ZBLI A /220360 MRV Z, HFFRITHEDE RIS

Nni-eb, FARBLOEWE DT AL 7350 MRV #2777,
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100/100

10

99
100

100

100 - JO!

100

100

100

LC705303_T3/Pig/ishi-Ueno10/JPN/2021
LC705283_T2/Pig/Totto-Mol6/JPN/2018
LC705293_T2/Pig/Kana-Uchi15/JPN/2020
MN233038_T2/Pig/32755/USA/2014
MW929747_T1/Pig/USA/2018
AF378003_T1/Human/Lang/USA/1953
MN233039_T2/Pig/4560-2/USA/2014
MN233040_T2/Pig/4543-1/USA/2014
MN233041_T2/Pig/4560-1/USA/2014
MN233037_T1/Pig/4543-2/USA/2014
MN233036_T2/Pig/66848/USA/2005
MN233035_T3/Pig/4476/USA/2014
00, LC705313_T3/Pig/Kana-Ebina9/JPN/2021
LC705323_T3/Pig/Kana-Ebina11/JPN/2021
KM820755_T3/Pig/FS-03/USA/2014
0! KM820745_T3/Pig/BM-100/USA/2014
Kx384847 _T2/Vole/MORV_47Ma/HUN/2006
JX204739_T2/Bat/TRALAU/DEU/2004
MG457109_T2/Bat/MRV05/SVN/2008
JX415467_T1/Pig/ISHR-A/CHN/2011
LC482229_T2/Pig/sR1521/TWN/2015
LC482412_T2/Pig/sR1677/TWN/2015
LC482239_T2/Pig/sR1590/TWN/2015
LC533905_T2/Pig/85/ZMB/2018
LC533915_T2/Pig/96/ZMB/2018
LC533955_T2/Pig/117/ZMB/2018
KJ676380_T1/Bovine/MRV00304/USA/2014
MH933770_T2/Human/CMR-HP55/CMR/2014
MG999577_T2/Human/SI-MRV07/SVN/2017
HQ642770_T3/Pig/HLJ/CHN/2007
LC613210_T2/Sewage/THK0325/JPN/2020
MK092965_T2/Deer/OV204/USA/2016
KT224505_T3/Mink/SD-14/CHN/2014
KY419121_T3/Pig/ZJICHN/2013
MN639756_T2/Vole/19/242/DEU/2019
JX486058_T3/Pig/GD-1/CHN/2012
KT444553_T3/Bat/WIV7/CHN/2011
DQ885990_T3/Pig/SC-A/CHN/XXXX
LC579752_T3/Wild_boar/TY-14/JPN/2018
LC613219_T1/Sewage/THK0617/JPN/2020
LC121916_T2/Lion/Yamaguchi/JPN/2011
KT444523_T1/Bat/WIV2/CHN/2007
MG457099_T1/Bat/SI-MRV04/SVN/2009
KU194667_T2/Bat/5515-3/ITA/2012

100, KT444573_T2/Bat/WIV3/CHN/2011

KT444543_T2/Bat/WIV5/CHN/2011
GU196307_T2/Human/Tou05/FRA/2005
LC476916_T2/Human/Osaka/JPN/2014
LC476896_T2/Human/Osaka/JPN/1994
KT444533_T2/Bat/WIV4/CHN/2011
LC476906_T2/Human/Osaka/JPN/2005
KC462150_T1/Mink/HB-A/CHN/2013

DQ664185_T2/Human/BYD1/CHN/2006
—LGQ468267 T3/Palm_civet/MPC/CHN/2004

MG457089_T1/Bat/SI-MRV03/SVN/2012
3488_T3/Human/Dearing/USA/1955

AF378010_T3/Human/Hall/lUSA/1955
GU589578_T3/Human/Abney/USA/1955

KM087106_T2/Bat/RpMRV-YN/CHN/2012
MN582421_T2/Pig/MY01/CHN/2018
AF378004_T1/Human/Neth/USA/1985

KT900696_T1/Bat/BatMRV1-IT/ITA/2011
MK408603_T3/Chamois/84407/ITA/200%
MG451072_T3/Tree_shrew/TS/CHN/2012
MG451062_T1/Tree_shrew/TS/CHN/2011
JN799427_T2/Pig/729/AUT/1998
KT444563_T1/Bat/WIV8/CHN/2011
KX343201_T3/Pig/224660-4/ITA/2015
KX932030_T3/Human/new716/CHN/2015
MG457079_T3/Bat/SI-MRV02/SVN/2010
KU194659_T3/Bat/5515-2/ITA/2012
JQ412756_T3/Bat/342/DEU/2008
AF378005_T2/Human/Jones/USA/1955

0.10

2-9 BTBREOTZBIOA /v nbirliSivic MRV @ L2 Bis 1 ARSI L
D0y 1Sk, SRR LTE T GTRYGH IZEVERL L 7=, Bootstrap fifii% 70 LAk
ZRUIZ, RFTEFBRBEDOTZBLOA /b0 MRV %, HFIEENETHRHS
NIzeh, TARBIOEMEDOTAA L 1ED MRV #iERT,
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L3

10
96

82
100
100,

100

KM820746_T3/Pig/lBM-100/USA/2014
MN233010_T1/Pig/4543-2/USA/2014
KM820756_T3/Pig/FS-03/USA/2014
MN233009_T3/Pig/4476-2/USA/2014
MN233008_T3/Pig/4476-1/USA/2014
MN233011_T2/Pig/32755/USA/2014

MN233012_T2/Pig/66848/USA/2005
100,MN233014_T1/Pig/4543-1/USA/2014_USA
MN233013_T2/Pig/4560-3/USA/2014
MN233015_T2/Pig/4560-1/USA/2014
MN233016_T2/Pig/4560-2/USA/2014
LC70531 4_T3/Pig/Kana-Ebina9/JPN/2021
_| LC705324_T3/Pig/Kana-Ebina11/JPN/2021
LC533906_T2/Pig/85/ZMB/2018
0| LC533926_T2/Pig/117/ZMB/2018
LC533914_T2/Pig/96/ZMB/2018
| JX415472_T1/Pig/SHR-A/CHN/2011
98 AF129820_T1_Human_Lang_1953_USA
- GU589579_T3/Human/Abney/USA/1955
100 { AF129822_T3/Human/Dearing/USA/1955
LC705294_T2/Pig/Kana-Uchi15/JPN/2020
o LC705304_T3/Pig/ishi-Ueno10/JPN/2021
LC482240_T2/Pig/sR1590/TWN/2015
E': LC482230_T2/Pig/sR1521/TWN/2018
LC705284_T2/Pig/Totto-Mol6/JPN/2018
00 KX343202_T3/Pig/224660-4/ITA/2015
100 MT151664_T2/Pig/90178-3/ITA/2018
DQ664186_T2/Human/BYD1/CHN/2006
MH933771_T2/Human/CMR-HP55/CMR/2014
100, MG451063_T1/Tree_shrew/TS/CHN/2011
MG451073_T3/Tree_shrew/TS/CHN/2012
KM087107_T2/Bat/RpMRV-YN/CHN/2012
JQ412757_T3/Bat/342/DEU/2008
KU194660_T3/Bat/5515-2/ITA/2012

-
=3

N

90

-

100

95 MG457080_T3/Bat/SI-MRV02/SVN/2010
KF154726_T3/Human/SI-MRV01/SVN/XXXX

100, KX384848_T2/Vole/47Ma/HUN/2006

MG457110_T2/Bat/SI-MRV05/SVN/2008
JX204740_T2/Vole/TRALAU/DEU/2004
KJ676381_T1/Bovine/MRV00304/USA/2014
GQ468270_T3/Palm_civet/MPC/CHN/2004
MG999578_T2/Human/SI-MRV07/SVN/2017

00; MG457120_T1/Bat/SI-MRV06/SVN/2009

ml KT900697_T1/Bat/BatMRV1-IT/ITA/2011

LC476907 T2/Human/Osaka/JPN/2005
MK092966_T2/Deer/OV204/USA/2016
KT444524_T1/Bat/WIV2/CHN/2007
KT444554_T3/Bat/WIV7/CHN/2011
KT224506_T3/Mink/SD-14/CHN/2014
MN582422_T2/Pig/MY01/CHN/2018
KC462151_T1/Mink/HB-A/CHN/2013
LC476917 "T2/Human/Osaka/JPN/2014
KU194668_T3/Bat/5515-3/ITA/2012
MG457100_T1/Bat/SI-MRV04/SVN/2009
1001~ HQB42771_T3/Pig/HLJ/CHN/2007
GU196308 T2/Human/Tou05/FRA/2005
JN799428_T2/Pig/729/AUT/1998
KT444564_T1/Bat/WIV8/CHN/2011
ge|L LC613211_T2/Sewage/THK0325/JPN/2020
KT444574_T2/Bat/WIV3/CHN/2011
10071 KT444544_T2/Bat/WIV5/CHN/2011
EF029088_T3/Pig/SC-A/CHN/XXXX
JX486060_T3/Pig/GD-1/CHN/2012
100¥ Ky419122_T3/Pig/ZJ/ICHN/2013
KT444534_T2/Bat/WIV4/CHN/2011
LC476897 "T2/Human/Osaka/JPN/1994
100|(LC813221_T1/Sewage/THK0617/JPN/2020
LC579753_T3/Wild/boar/TY-14/JPN/2018
1001 | c121918_T2/Lion/Yamaguchi/JPN/2011
MG457090_T1/Bat/SI-MRV03/SVN/2012

2-10 HNREOTLZBLIOA /v mBABESILTZ MRV @ L3 j
WD TERK L 7=, Bootstrap fil% 70 LA

£ D55+ Fitdt,

AF129821_T2/Human/Jones/USA/1955

SR L LA T GTR+GH |

AR HAL SIS

FAERU, RFPEEBEOT ZB LU /2B MRV % F 73R A E TR

Shizebh, FARBXOEMWEROT AL 0350 MRV #2774,
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K 2-1 WBHEICEEMEEH B TR MRS — I 2 REAT 127 7 (AR LT/

¥ (B)DFEM 7215

(A) " 5 mm RE B-Af @ E%

JbpE T 278 & 1 5

OUER g U 282080 6
BER A 1.5-37 8 0 12
BER B 1.5-3% A 0 10
2018%EE  LUfZ \Y 29-590 8 1 4
T1]i=> W 38-758#F O 3
_________________ (113 X 38-60HE 5 5
BER A 1.5-358 0 13
2019FE  pgey B 15378 0 7

(B)
FE Hhish 2 B-A# TH EE

JbpE AINE 1-5hAE o0 14

OBFEE ye  mUR  1-5hAE. 0 22
bdz RINE 1-5hH& 0 34
20195 /% JeBE EILE 1-5HH& 0 16
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#% 2-2 Kana—-Uchi-15 O FE A IO/ Elc A b AR EEZ 2~ 3 73
MRV #kEFE [E %),

Kana-Uchi-15/2020

strain (nucleotide) % strain (amino acid) %

MN233092/Pig/66848/USA/2005/T2 89.1  LC533930/Pig/117/ZAM/2018/T2 88.3

S1 MN233093/Pig/4560-2/USA/2014/T2 88.8  LC533910/Pig/85/ZAM/2018/T2 87.4
.. MN23309/PIgASEO-IUSAROIT2 8.6 MN2330SPigG4SUSARO0ST2 863
L19774/Human/Lang/USA/1953/T1 94.8  P03525/Human/Dearing/USA/T3 98.3

S2 MW582629/Bat/B19-02/KOR/2019/T1 942 KT224511/Mink/SD-14/CHN/2014/T3 98.1
oo GUSSISSYHuman/Abney/USA/IOSSITS 93.5_MGASI078/Troeshrew/CHNROI2TS 97.9
KM820762/Pig/FS-03/USA/2014/T3 94.8  MN233075/Pig/4543-1/USA/2014/T1 99.2

S3 M14325/Human/Lang/USA/1953/T1 94.4  MN233077/Pig/4476/USA/2014/T3 99.2
o KMS20TSUPIgBM-AOUSAOITS 9.1  KMB0TSUPigBM-I00USAROITS 9.9
JX415473/Pig/SHR-A/CHN/2011/T1 94.0 MN233066/Pig/4543-1/USA/2014/T1 97.5

S4 MN233066/Pig/4543-1/USA/2014/T1 93.9  JX415473/Pig/SHR-A/CHN/2011/T1 97.0
e LCSHONPIGNITZAMROIT 9.6 MN2I0GSPigSISSUSAROMT %4
MN233060/Pig/66848/USA/2005/T2 94.1  MN233060/Pig/66848/USA/2005/T2 96.5

Ml AF461682/Human/Lang/USA/1953/T1 93.0  AY428872/Pig/NLD/1971/T1 95.9
. LOASAVPIGSRISSTWNOIST2 9.5 AF4OIG8 Human/Lang/USANOSYTL 95.9
U24260/Human/Abney/USA/1955/T3 91.4 MT151667/Pig/90178-3/ITA/2018/T2 96.9

M2 JX415471/Pig/SHR-A/CHN/2011/T1 91.3  MG451065/Tree shrew/CHN/2011/T1 96.9
oo, M2016) Human/ Dearing/USA/NOSSTTS 9L0  KT444STOBayWIVYCHNROIT2 %.9
KM820749/Pig/BM-100/USA/2014/T3 92.2  MN233042/Pig/4476/USA/2014/T3 98.2

M3 MN233042/Pig/4476/USA/2014/T3 91.7  JX486062/Pig/GD-1/CHN/2012/T3 97.5
MN233O43/PiglO6RBIUSARO0S T2 915 _KMBNT4ORgBM-I00USAROTS 915
MT151660/Pig/90178-3/ITA/2018/T2 92.9  MT151660/Pig/90178-3/ITA/2018/T2 98.7

L1 KX343200/Pig/224660-4/ITA/2015/T3 92.7  MN233103/Pig/4476/USA/2014/T3 98.7
oo LCABDIRPIGRISOOTWNAOLST2 9L9  KMBTSURgFS-OUSAOMTS 9.7
AF378003/Human/Lang/USA/1953/T1 93.6  AF378003/Human/Lang/USA/1953/T1 97.8

L2 MW929747/Pig/lUSA/2018/T1 90.9  AF378008/Bovine/Maryland/USA/1961/T3 97.7
.. MNDSOSOPIgEGBSUSAROOS T2 90.7 _AFSTBOVMurineFRANSGVTS %.9
AF129820/Human/Lang/USA/1953/T1 93.8  JX415472/Pig/SHR-A/CHN/2011/T1 98.8

L3 JX415472/Pig/SHR-A/CHN/2011/T1 93.5  GU589579/Human/Abney/USA/1955/T3 98.8
GU589579/Human/Abney/USA/1955/T3 93.3  AF129820/Human/Lang/USA/1953/T1 98.6
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% 2-3 Ishi-Uenol0 O EEA B IO/ BRE AN e b FH [FITEZ 4 EAZ3MRV

FREFRFIPE®%),

N Ishi-Ueno-1012021 e

_____________ strain (nucleotide) % strain (amino acid) %
JF829216/Pig/KPR146/KOR/2005/T3 94.4  JF829216/Pig/KPR146/KOR/2005/T3 93.2
S1 JF829217/Pig/KPR150/KOR/2005/T3 943  JF829217/Pig/KPR150/KOR/2005/T3 93.0
______________ JF829215/Pig/KPRI4KOR200S/T3 942 JFS29218/Pig/KPRISSKOR200ST3 928
KT224511/Mink/SD-14/CHN/2014/T3 89.6  KT224511/Mink/SD-14/CHN/2014/T3 97.9
S2 LC476912/Human/Osaka2005/JPN/2005/T2 89.3  MG451078/Tree shrew/CHN/2012/T3 97.6
______________ KT444559/BayWIV7/CHN/2011/T3 893 P03525/Human/Dearing/USA/T3 976
KM820762/Pig/FS-03/USA/2014/T3 94.1  MN233075/Pig/4543-1/USA/2014/T1 98.9
S3 M14325/Human/Lang/USA/1953/T1 93.7 MG451069/Tree shrew/CHN/2012/T3 98.6
______________ KMS820752/Pig/BM-100/USA22014/T3 935 KMS20752Pig/BM-100/USAZ2014/T3 986
MN233067/Pig/4476/USA/2014/T3 90.6 MW929755/Pig/USA/2018/T1 97.3
S4 MN233066/Pig/4543-1/USA/2014/T1 90.2  LC482237/Pig/sR1521/TWN/2015/T2 96.4
______________ LC482247/PighRISOUTWNRO0IST2 901  MN233065/Pig/32755/USA2014/T2 962
AF461682/Human/Lang/USA/1953/T1 93.0 LC476918/Human/Osaka2014/T2 96.1
M1 JX415468/Pig/SHR-A/CHN/2011/T1 92.2  AF461682/Human/Lang/USA/1953/T1 96.1
______________ AF461683/Human/Dearing/USA/1955/T3_______ 92.1 __JX415468/Pig/SHR-A/CHN/201L/TL 959
MT518188/Human/SI-MRV08/SVN/2011/T2 92.5 MT518188/Human/SI-MRV08/SVN/2011/T2 98.0
M2 M19355/Human/Jones/USA/1955/T2 89.5 M19355/Human/Jones/USA/1955/T2 97.9
______________ MN233057/Pig/ds43-1/USAZ2014/T2 873  MWO9TSOPigUSA0ISTI 966
KM820749/Pig/BM-100/USA/2014/T3 92.2  MN233042/Pig/4476/USA/2014/T3 96.8
M3 MN233042/Pig/4476/USA/2014/T3 91.7 KM820749/Pig/BM-100/USA/2014/T3 96.7
______________ MN233043/Pig/66848/USA200/T2 __ 91.5 MN233043/Pig/66848/USA2005T2 __ 96.1
M24734/Human/Lang/USA/1953/T1 91.4  M24734/Human/Lang/USA/1953/T1 98.7
L1 GU589577/Human/Abney/USA/1955/T3 91.4  LC482238/Pig/sR1590/TWN/T2 98.5
______________ KMS820744/Pig/BM-100/USA22014/T3 913  MTISI60/Piglo0178-3ITA0I8/T2 984
AF378003/Human/Lang/USA/1953/T1 93.8  AF378003/Human/Lang/USA/1953/T1 98.0
L2 MW929747/Pig/USA/2018/T1 90.8  AF378008/Bovine/Maryland/USA/1961/T3 97.8
______________ MN233038/Pig/3275S/USAZ2014/T2 907  MN233038/Pig/32755/USA014M2 971
AF129820/Human/Lang/USA/1953/T1 93.0 JX415472/Pig/SHR-A/CHN/2011/T1 98.4
L3 GU589579/Human/Abney/USA/1955/T3 93.0 GU589579/Human/Abney/USA/1955/T3 98.3
JX415472/Pig/SHR-A/CHN/2011/T1 92.7  AF129820/Human/Lang/USA/1953/T1 98.1
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% 2-4 Kana-Ebina9 O EAIFRB IO 2/ BEE AN e b fH R EZ 7~ B 3MRV

EREARRIMEC),

e Kana-Ebina-9/2021

____________ strain (nucleotide) % strain (amino acid) %
LC579757/Wild boar/Toyamal4/JPN/2018/T3 98.4  LC579757/Wild boar/Toyamal4/JPN/2018/T3 98.7
S1 JX486063/Pig/GD-1/CHN/2012/T3 92.2  JX486063/Pig/GD-1/CHN/2012/T3 94.5
KT224510/Mink/SD-14/CHN/2014/T3 92.0  KT444558/Bat/WIV7/CHN/2011/T3 94.5
C MN233086/Pig/66848/USA/2005/T2 93.7 KT444529/BayWIV2/CHN/2007/T1 97.9
S2 KM820751/Pig/BM-100/USA/2014/T3 93.2  MGA451078/Tree shrew/CHN/2012/T3 97.9
oo KMB2T6UPigFS-03/USAROITS 931 KT444sTO/BayWIVICHN2ON/T2 976
LC476903/Human/Osaka/JPN/1994/T2 97.0  KF013856/Mink/HB-B/CHN/2013/T1 100
S3 LC476913/Human/Osaka2005/JPN/2005/T2 96.7  LC476913/Human/Osaka2005/JPN/2005/T2 99.7
oo KFOISOMinkHB-BICHNROITL 9.7 LCATOO0S Human/Osaka PNIOSAT2 9.7
MW929755/Pig/USA/2018/T1 91.7  MN233073/Pig/66848/USA/2005/T2 96.2
S4 MN233073/Pig/66848/USA/2005/T2 91.7 KM820753/Pig/BM-100/USA/2014/T3 95.9
o KMS0TGYPigFS-0USAROLTS 910 MWOROTSSPiglUSAROISTL 95.9
AF461682/Human/Lang/USA/1953/T1 93.1  AF461682/Human/Lang/USA/1953/T1 95.9
M1 JX415468/Pig/SHR-A/CHN/2011/T1 92.3  LC476918/Human/Osaka2014/T2 95.8
oo AT461683/Human/Dearing/USA/IOSSTS 2.3 _IX4ISISPigSHRACHNZOTL 95.7
KY419124/Pig/ZJ/CHN/2013/T3 97.9  LC613213/Sewage/THK0325/JPN/2020/T2 99.7
M2 KT224508/Mink/SD-14/CHN/2014/T3 97.9  KT224508/Mink/SD-14/CHN/2014/T3 99.6
oo JX4B606PigGD-UCHNROITS 97.9  MKO9968Deer/OV24USAL0IOT2 9.4
KM820749/Pig/BM-100/USA/2014/T3 94.8  MN233042/Pig/4476/USA/2014/T3 98.3
M3 MN233042/Pig/4476/USA/2014/T3 94.2  KM820749/Pig/BM-100/USA/2014/T3 98.2
.. MN2Z30APIGESRSUSAZOOS T 94.1  MN2BOIPig6GSUSARO0ST2 9.1
LC613219/Sewage/THK0617/JPN/2020/T1 98.3  LC613219/Sewage/THK0617/JPN/2020/T1 99.7
L1 GU196306/Human/Tou05/FRA/2005/T2 97.6  LC476905/Human/Osaka_2005/JPN/2005/T2 99.3
... LCAT6ROS/Human/Osaka 1994/PN/I994T2 974 KT224504/Mink/SD-IYCHN2OWTS 9.2
KM820755/Pig/FS-03/USA/2014/T3 94.3  KM820745/Pig/BM-100/USA/2014/T3 98.2
L2 KM820745/Pig/BM-100/USA/2014/T3 94.3  MN233035/Pig/4476/USA/2014/T3 97.4
oo AF378003Human/Lang'USA/IOS3TL 93.0__AF378003/Human/Lang/USA/NOSYTL 97.4
AF129820/Human/Lang/USA/1953/T1 94.3  JX415472/Pig/SHR-A/CHN/2011/T1 98.8
L3 GUS589579/Human/Abney/USA/1955/T3 93.8  GU589579/Human/Abney/USA/1955/T3 98.8
JX415472/Pig/SHR-A/CHN/2011/T1 93.7  AF129820/Human/Lang/USA/1953/T1 98.6
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# 2-5 Kana—Ebinall O A B L OT I /BEAI N b AHE M2~ FA73

MRV #REFA R %),
Segment Kana-Ebina-11/2021
strain (nucleotide) % strain (amino acid) %
LC613219/Sewage/THK0617/JPN/2020/T1 98.3 LC613219/Sewage/THK0617/JPN/2020/T1 99.7
L1 GU196306/Human/Tou05/FRA/2005/T2 97.6 LC476905/Human/Osaka_2005/JPN/2005/T2 99.3
LC476895/Human/Osaka 1994/JPN/1994/T2 97.3 KT224504/Mink/SD-14/CHN/2014/T3 99.2
KM820755/Pig/FS-03/USA/2014/T3 94.3 KM820745/Pig/BM-100/USA/2014/T3 98.3
L2 KM820745/Pig/BM-100/USA/2014/T3 94.3 MN233035/Pig/4476/USA/2014/T3 97.5
AF378003/Human/Lang/USA/1953/T1 93.0 AF378003/Human/Lang/USA/1953/T1 97.5
AF129820/Human/Lang/USA/1953/T1 94.3 JX415472/Pig/SHR-A/CHN/2011/T1 98.8
L3 GUS589579/Human/Abney/USA/1955/T3 93.8 GU589579/Human/Abney/USA/1955/T3 98.8
JX415472/Pig/SHR-A/CHN/2011/T1 93.7 AF129820/Human/Lang/USA/1953/T1 98.5
AF461682/Human/Lang/USA/1953/T1 93.1 AF461682/Human/Lang/USA/1953/T1 95.9
M1 JX415468/Pig/SHR-A/CHN/2011/T1 92.3 LC476918/Human/Osaka2014/T2 95.8
AF461683/Human/Dearing/USA/1955/T3 92.3 JX415468/Pig/SHR-A/CHN/2011/T1 95.7
MN788298/Pig/HLJY/CHN/2017/T1 98.0 LC613213/Sewage/THK0325/JPN/2020/T2 99.7
M2 KY419124/Pig/ZJ/CHN/2013/T3 97.9 KT224508/Mink/SD-14/CHN/2014/T3 99.6
KT224508/Mink/SD-14/CHN/2014/T3 97.9 MK092968/Deer/OV204/USA/2016/T2 99.4
KM820749/Pig/BM-100/USA/2014/T3 94.8 MN233042/Pig/4476/USA/2014/T3 98.3
M3 MN233042/Pig/4476/USA/2014/T3 94.2 KM820749/Pig/BM-100/USA/2014/T3 98.2
MN233043/Pig/66848/USA/2005/T2 94.1 MN233043/Pig/66848/USA/2005/T2 98.1
LC579757/Wild boar/Toyamal4/JPN/2018/T3 98.4 LC579757/Wild boar/Toyamal4/JPN/2018/T3 98.7
S1 JX486063/Pig/GD-1/CHN/2012/T3 92.2 JX486063/Pig/GD-1/CHN/2012/T3 94.5
KT224510/Mink/SD-14/CHN/2014/T3 92.0 KT444558/Bat/WIV7/CHN/2011/T3 94.5
MN233086/Pig/66848/USA/2005/T2 93.9 KT444529/Bat/WIV2/CHN/2007/T1 97.9
S2 MN233085/Pig/4476/USA/2014/T3 93.5 MG451078/Tree shrew/CHN/2012/T3 97.9
KM820751/Pig/BM-100/USA/2014/T3 93.3 KT444579/Bat/WIV3/CHN/2011/T2 97.6
LC476903/Human/Osaka/JPN/1994/T2 96.9 KF013856/Mink/HB-B/CHN/2013/T1 100
S3 KF013856/Mink/HB-B/CHN/2013/T1 96.7 LC476913/Human/Osaka2005/JPN/2005/T2 99.7
LC476913/Human/Osaka2005/JPN/2005/T2 96.6 LC476903/Human/Osaka/JPN/1994/T2 99.7
MW929755/Pig/lUSA/2018/T1 91.7 MN233073/Pig/66848/USA/2005/T2 96.2
S4 MN233073/Pig/66848/USA/2005/T2 91.7 KM820753/Pig/BM-100/USA/2014/T3 95.9
KM820763/Pig/FS-03/USA/2014/T3 91.0 MW929755/Pig/USA/2018/T1 95.9
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% 2-6 Totto—Mol—-6 O HEH I L O BRECA e b AH R 2”9 FAZ3MRV

FREAH R o),
Totto-Mol-6/2018

B -s- ? _g_ril?ft_ ............................. stram (nu‘:leonde) ................................. % ..................................... str aln (am mo aCId) ............................... % .....
MN233092/Pig/66848/USA/2005/T2 91.7 MN233092/Pig/66848/USA/2005/T2 90.9
S1 MN233091/Pig/32755/USA/2014/T2 90.6 LC482244/Pig/sR1590/TWN/2015/T2 88.9
______________ MN233093/PigldS60-2/USAZ2014/T2 904 MN233091/Pig/3275S/USA20I4T2 896
MN233086/Pig/66848/USA/2005/T2 96.1 MN233086/Pig/66848/USA/2005/T2 99.0
S2 MN233084/Pig/4543-2/USA/2014/T1 95.5  MN233083/Pig/32755/USA/2014/T2 98.8
______________ MW920753/Pig/lUSAZ20I8/T1 951 KMS20751/Pig/BM-100/USA/2014/T3 986
M14325/Human/Lang/USA/1953/T1 94.3  LC476913/Human/Osaka2005/JPN/2005/T2 98.1
S3 KM820762/Pig/FS-03/USA/2014/T3 94.1 KF013856/Mink/HB-B/CHN/2013/T1 97.8
______________ MN233076/Pig/66848/USA/2005/T2 937 U35346/Human/Netherlands/I/1985/T1 978
JX415473/Pig/SHR-A/CHN/2011/T1 92.8 MT151677/Pig/90178-3/ITA/2018/T2 96.4
S4 MN233065/Pig/32755/USA/2014/T2 92.8  MN233065/Pig/32755/USA/2014/T2 95.9
______________ MN233066/Pig/ds43-1/USAZZ0I4/TI 923  MIN233066/Pig/dS43-/USAZ20L4/TI 956
AF461682/Human/Lang/USA/1953/T1 92.7 MG457101/Bat/S1-MRV04/SIN/2009/T1 96.3
M1 JX415468/Pig/SHR-A/CHN/2011/T1 92.0 JX415468/Pig/SHR-A/CHN/2011/T1 96.1
______________ AF461683/Human/Dearing/USA/I9SS/T3 916 AY42887/PigNLDAOTUTL 961
MN233050/Pig/4476-1/USA2014/T3 94.8  MN233050/Pig/4476-1/USA/2014/T3 99.3
M2 KM820748/Pig/BM-100/USA/2014/T3 94.6  MN233049/Pig/4476-2/USA/2014/T3 99.3
______________ INT99424/Pig/29/AUT/\998/T2 943 _P11077/Human/Lang/USA/ISYTL 990
MN233048/Pig/32755/USA/2014/T2 93.8  MN233048/Pig/32755/USA/2014/T2 97.2
M3 KM820749/Pig/BM-100/USA/2014/T3 91.5 MN233042/Pig/4476/USA/2014/T3 96.0
MN233042/Pig/4476/USA2014T3 ¢ 90.8 _IX486062/PigGD-I/CHN20I2T3 95.8
KX343200/Pig/224660-4/ITA/2015/T3 924  MT151660/Pig/90178-3/ITA/2018/T2 98.6
L1 MT151660/Pig/90178-3/ITA/2018/T2 92.4  MN233103/Pig/4476/USA/2014/T3 98.3
______________ LC482208/PighiR1S2I/TWNOIST2 916 KMS20754/Pig/FS-03/USA/2014/T3 983
AF378003/Human/Lang/USA/1953/T1 94.8  AF378003/Human/Lang/USA/1953/T1 98.4
L2 MW929747/Pig/USA/2018/T1 91.9  AF378008/Bovine/Maryland/USA/1961/T3 98.3
______________ MN233038/Pig/327SS/USA2014/T2 915 AF378007MurineFRA/I96TS 974
KX343202/Pig/224660-4/ITA/2015/T3 93.3  JX415472/Pig/SHR-A/CHN/2011/T1 98.0
L3 AF129820/Human/Lang/USA/1953/T1 93.0 AF129820/Human/Lang/USA/1953/T1 98.0
GUS589579/Human/Abney/USA/1955/T3 92.5 GUS589579/Human/Abney/USA/1955/T3 98.0
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7% 2-7 Wild Boar TY14 O EBFIB L OT 2 /Bl SN b A R %2773 473

MRV R EFAFIE ),
QM - reemnmee oo Wild Boar TY14/2018
____________ strain (nucleotide) % strain (amino acid) %
LC705318/Pig/Kana-Ebina-9/JPN/2021/T3 984  LC705318/Pig/Kana-Ebina-9/JPN/2021/T3 98.7
S1 LC705328/Pig/Kana-Ebina-11/JPN/2021/T3 984  KT444558/Bat/WIV7/CHN/2011/T3 95.0
_____________ IX486063Pig/GD-CHN2012/T3 925 IX486063Pig/GD-UCHN20I2T3 950
LC476922/Human/Osaka2014/JPN/2014/T2 98.7  KT224511/Mink/SD-14/CHN/2014/T3 99.5
S2 MK408606/Chamois/84407/ITA/2009/T3 97.6  KY419127/Pig/Z)J2014/CHN/2014/T3 99.5
_____________ GUI9631 I/Human Tou0SFRA00S/T2 973  MGASI078/Tree shrew/TSICHN/2012T3 993
LC476923/Human/Osaka2014/JPN/2014/T2 97.6  IN799421/Pig/729/AUT/1998/T2 99.5
S3 MW198712/Cattle/ YNSZ/V207/CHN/2016/T1 974  LC476923/Human/Osaka2014/JPN/2014/T2 99.2
_____________ GUISE312/Human Tou0SFRA00S/T2 973  KT224S12/Mink/SD-I4/CHN20I4T3 986
DQ396806/Pig/SC-A/CHN/XXXX/T3 95.0  KT444551/Bat/WIV5/CHN/2011/T2 99.7
S4 LC476914/Human/Osaka2005/JPN/2005/T2 94.9  DQ396806/Pig/SC-A/CHN/XXXX/T3 99.7
_____________ KT444S81/BayWIVI/CHNO1IT2 949 OROTAS38/Sewage/T2EJICANROIVT2 997
KT444525/Bat/WIV2/CHN/2007/T1 97.6  KT444525/Bat/WIV2/CHN/2007/T1 98.6
Ml AY428872/Pig/NLD/1971/T1 96.7  AF461682/Human/Lang/USA/1953/T1 98.6
_____________ KT44S75Bay WIVS/CHNOIVT2 964 AYAJSTZPigNLDAOTVTL 985
LC476909/Human/Osaka2005/JPN/2005/T2 97.7  GU196310/Human/Tou05/FRA/2005/T2 99.9
M2 LC476899/Human/Osakal994/JPN/1994/T2 97.6  LC476919/Human/Osaka2014/JPN/2014/T2 99.7
_____________ MK408599/Chamois/84407/ITA2009T3 976  OROT4S80/SewageTIEIVI/CANROIZTL 99
LC121915/Lion/Y anaguchi/JPN/2011/T2 989  OR074581/Sewage/T1E1v3/CAN/2012/T1 99.2
M3 OR074581/Sewage/T1E1v3/CAN/2012/T1 97.4  LC476900/Human/Osakal994/JPN/1994/T2 99.0
MWI198709/Cattle/ YNSZ/V20TICHNROI6/TL ¢ 972 KT444STIBaUWIVICHNROIVT ¢ 9.0
MW198704/Cattle/ YNSZ/V207/CHN/2016/T1 96.8  KT444522/Bat/WIV2/CHN/2007/T1 99.4
L1 OP169449/Bat/QAPpC66/CHN/2016/T2 96.8  KX932029/Human/new716/CHE/2015/T3 99.3
_____________ OPI69448/BatQAPPCISICHN0I6T2 968  IXO8412BaySSISUTAR0IZTS 992
LC121917/Lion/Yanaguchi/JPN/2011/T2 99.2  LC613220/Sewage/THK0617/JPN/2020/T1 99.5
L2 LC613220/Sewage/THK0617/JPN/2020/T1 99.0  GU196307/Human/Tou0S/FRA/2005/T2 99.3
_____________ KT444523BayWIVI/CHN0OTTL 979 MG4ST099/BaySLMRVO4SVNROOITL 992
LC121918/Lion/Yanaguchi/JPN/2011/T2 99.1  LC613221/Sewage/THK0617/JPN/2020/T1 99.8
L3 LC613221/Sewage/THK0617/JPN/2020/T1 99.1  KT444544/Bat/WIV5/CHN/2011/T2 99.8
LC476897/Human/Osakal994/JPN/1994/T2 98.8  OP057399/Bat/Nebraska/USA/2017/T2 99.7
# 2-8 WBEOT L A/ IR OTAA L EhBEIOTTANBD MRV O S1

O FEECAN B LT 2 EREC | OFA[EME (%), #EADEED-DSUIT 96.0%LL F 98.0% A

i, B 7002 501E 98.000L AR,

S1  aminoacid  nucleotide . Se Se
Mol-6  Uchi-15 Ueno-10 Ebina-9 Ebina-11 WB/Tol4 PLeo Osakal994 Osaka2005Osaka2014 THK0325 THKO0617
Totto-Mol-6/2018/T2 85.8 39.1 39.9 40.0 39.6 65.4 68.0 67.8 68.0 66.7 523
Kana-Uchi-15/2020/T2 83.3 403 41.5 414 40.9 65.6 69.4 68.9 69.3 68.1 53.9
Ishi-Ueno-10/2021/T3 23.7 245 86.8 86.7 87.0 40.8 41.2 40.7 41.0 40.6 36.8
Kana-Ebina-9/2021/T3 24.1 243 88.4 99.9 98.2 41.9 42.1 41.8 41.5 41.2 379
Kana-Ebina-11/2021/T3 24.1 243 88.4 100 98.4 41.8 420 41.7 41.5 41.2 379
Wild boar_To14/2018/JPN/T3 (LC579757) 23.7 239 88.6 98.7 98.7 413 41.6 412 41.1 40.7 379
Panthera_leo/2011/JPN/T2 (LC121909) 68.1 69.4 258 245 24.5 24.1 69.9 69.8 69.1 69.1 55.1
Human/Osaka/1994/JPN/T2 (LC476901) 71.1 739 258 250 250 75.1 247 96.9 973 953 54.9
Human/Osaka/2005/JPN/T2 (LC476911) 71.1 739 25.6 247 247 75.7 24.5 98.0 96.6 97.1 543
Human/Osaka/2014/JPN/T2 (LC476921) 71.1 74.1 258 247 24.7 75.1 245 97.6 972 94.9 55.0
Sewage/THK0325/2020/JPN/T2 (LC613215) 70.4 73.9 250 24.1 24.1 75.3 239 96.3 97.8 95.9 54.5
Sewage/THK0617/2020/JPN/T1 (LC613225) 459 483 22.7 23.5 23.5 51.5 23.1 52.4 51.9 52.6 51.9
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#2-9 BNEOTEZ A BMEROTAF L ERBL T ASD MRV O S2
O FEECHN B LT EREC | OFA[EME (%), #EADEED-DSUIE 96.0%L24 F 98.0% A
i, B 70005 01E 98.000L AR,

S2  aminoacid  nucleotide . . . Se Se
Mol-6  Uchi-15 Ueno-10 Ebina-9 Ebina-11 WB/Tol4 PLeo Osakal994Osaka2005Osaka2014 THK0325 THK0617

Totto-MoI-6/2018/T2 90.9 86.7 924 922 84.5 84.5 859 922 84.5 90.9 91.8
Kana-Uchi-15/2020/T2 96.2 87.2 90.6 90.7 82.6 854 85.8 92.0 83.3 90.2 91.1
Ishi-Ueno-10/2021/T3 96.9 96.4 86.2 86.7 83.5 83.7 84.8 89.3 84.0 86.9 88.5
Kana-Ebina-9/2021/T3 97.1 96.9 95.7 99.5 82.8 83.5 84.7 90.7 83.2 89.0 90.0
Kana-Ebina-11/2021/T3 97.1 96.9 95.7 100 83.3 83.6 84.8 91.2 83.6 88.9 90.5
Wild boar_To14/2018/JPN/T3 (LC579758) 979 97.6 97.6 97.1 97.1 85.4 86.7 843 98.6 824 83.8
Panthera_leo/2011/JPN/T2 (LC121910) 974 979 97.1 974 974 98.8 974 84.6 852 83.5 84.1
Human/Osaka/1994/JPN/T2 (LC476902) 97.6 98.1 974 97.6 97.6 99.0 99.8 859 86.5 84.5 85.4
Human/Osaka/2005/JPN/T2 (LC476912) 98.1 97.6 97.4 97.6 97.6 99.0 98.8 99.0 84.7 96.7 98.4
Human/Osaka/2014/JPN/T2 (LC476922) 97.9 97.6 97.6 97.1 97.1 100 98.8 99.0 99.0 82.7 84.2
Sewage/THK0325/2020/JPN/T2 (LC613216) 98.1 97.6 974 97.6 97.6 99.0 99.0 99.0 99.5 99.0 95.9
Sewage/THK0617/2020/JPN/T1 (LC613226) 97.9 974 97.1 97.4 974 98.8 98.6 98.8 99.3 98.8 99.3

#F2-10 BZNEOTZ Ay BEIOTAA L ERBLOVFKDHD MRV O
S3 DI FERLH I L O I ERBCHI O FA R (%), #EADED D SLIE 96.0%L4_E 98.0%
K. B 7B 50U1F 98.0%LL FERd,

. . . . . . Se Se

S3  aminoacid  nucleotide Mol-6  Uchi-15 Ueno-10 Ebina-9 Ebina-11 WB/Tol4 PLeo Osakal994Osaka2005Osaka2014 THK0325 THK0617
Totto-Mol-6/2018/T2 91.0 89.2 87.5 87.4 87.8 87.9 883 88.2 88.5 88.0 89.6
Kana-Uchi-15/2020/T2 97.0 91.4 86.7 86.6 87.0 88.5 874 87.4 88.1 87.7 90.2
Ishi-Ueno-10/2021/T3 96.2 98.6 86.9 86.8 87.3 87.1 87.7 872 88.1 87.9 90.4
Kana-Ebina-9/2021/T3 97.8 98.1 97.3 99.9 95.3 94.9 97.0 96.7 96.5 95.1 88.5
Kana-Ebina-11/2021/T3 97.8 98.1 97.3 100 95.2 94.8 96.9 96.6 96.4 95.0 88.4
Wild boar_To14/2018/JPN/T3 (LC579759) 96.7 97.0 97.0 97.8 97.8 94.7 96.6 96.2 97.6 95.7 88.4
Panthera_leo/2011/JPN/T2 (LC121911) 975 97.8 97.5 99.7 99.7 98.1 96.6 96.9 95.9 94.2 89.3
Human/Osaka/1994/JPN/T2 (LC476903) 97.5 97.8 97.0 99.7 99.7 97.5 99.5 983 97.8 96.1 89.0
Human/Osaka/2005/JPN/T2 (LC476913) 98.1 98.4 97.5 0957 99.7 97.5 99.5 99.5 97.5 95.7 89.2
Human/Osaka/2014/JPN/T2 (LC476923) 97.0 97.8 97.8 98.6 98.6 99.2 98.9 98.4 98.4 96.9 89.5
Sewage/THK0325/2020/JPN/T2 (LC613217) 96.2 97.0 97.0 97.8 97.8 98.4 98.1 97.5 97.5 99.2 88.6
Sewage/THK0617/2020/JPN/T1 (LC613227) 97.3 97.5 97.3 98.4 98.4 97.3 98.6 98.1 98.6 98.1 97.3
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#F2-11 BREOTZ Ay BEOTAA L ERB L OV FAKDHD MRV O
S4 O FERH I L O I ERBECHIOFA R (%), #E DD D SUIE 96.0%L4_E 98.0%
K. B 7DBB0->50U1F 98.0%LL FEARd,

S4 aminoacid  nucleotide Mol-6  Uchi-15  Ueno-10  Ebina-9 Ebina-11 WB/Tol4 PLeo Osakal994Osaka2005Osaka2014 TH]?(;Z 5 TH]§;617
Totto-Mol-6/2018/T2 91.8 89.0 87.1 87.1 75.9 76.7 76.3 76.4 75.7 75.8 75.7
Kana-Uchi-15/2020/T2 94.8 88.1 87.0 87.6 75.5 77.4 76.0 758 758 76.1 76.0
Ishi-Ueno-10/2021/T3 95.3 94.8 88.5 88.2 76.5 753 76.8 76.6 76.3 76.7 753
Kana-Ebina-9/2021/T3 94.0 92.9 94.8 99.3 77.4 76.8 71.5 774 714 71.6 76.8
Kana-Ebina-11/2021/T3 94.0 929 94.8 100 712 77.4 713 771 712 774 76.9
Wild boar_To14/2018/JPN/T3 (LC579760) 86.6 86.0 87.4 87.7 87.7 93.1 94.2 93.8 94.8 94.1 93.2
Panthera_leo/2011/JPN/T2 (LC121912) 86.3 85.8 87.1 87.4 87.4 99.7 93.8 93.1 97.1 97.1 97.2
Human/Osaka/1994/JPN/T2 (LC476904) 86.0 85.5 86.9 87.1 87.1 99.5 99.2 98.0 95.6 94.7 94.2
Human/Osaka/2005/JPN/T2 (LC476914) 86.6 86.0 874 87.7 87.7 100.0 99.7 99.5 95.1 94.1 93.7
Human/Osaka/2014/JPN/T2 (LC476924) 85.5 84.9 86.3 86.6 86.6 98.6 98.4 98.6 98.6 98.0 97.1
Sewage/THK0325/2020/JPN/T2 (LC613209) 86.3 85.8 87.1 87.4 87.4 99.2 98.9 98.6 99.2 97.8 97.4
Sewage/THK0617/2020/JPN/T1 (LC613219) 86.6 86.0 87.4 87.7 87.7 100.0 99.7 99.5 100.0 98.6 99.2

#F2-12 BNEOTEZ Ay BEIOTAA L ERBLXOVF KD MRV O
M1 O FERLSN I LSO BRECSI DO AR FEIE %), EHEOED-O5 LT 96.0%LL F
98.0%ATH . B 7 DBYHO ST 98.0% 0L FE IR,

. . . . . . Se Se

Ml aminoacid  nucleotide Mol-6  Uchi-15 Ueno-10 Ebina-9 Ebina-11 WB/Tol4 PLeo Osakal994Osaka2005Osaka2014 THK0325 THKO0617
Totto-Mol-6/2018/T2 89.0 88.2 88.2 88.2 89.8 88.7 89.4 89.5 89.9 89.3 89.5
Kana-Uchi-15/2020/T2 94.0 88.9 88.8 88.7 89.9 89.0 89.8 89.5 89.8 88.9 89.0
Ishi-Ueno-10/2021/T3 94.2 94.0 89.5 89.5 90.5 88.7 89.8 89.6 90.5 89.5 89.5
Kana-Ebina-9/2021/T3 93.5 93.9 93.6 99.9 89.9 88.6 89.5 89.4 90.0 89.5 893
Kana-Ebina-11/2021/T3 93.5 93.9 93.6 100 90.0 88.5 89.5 89.5 90.1 89.6 893
Wild boar_To14/2018/JPN/T3 (LC579754) 95.5 95.4 95.1 95.1 95.1 933 94.9 95.0 95.7 94.7 94.8
Panthera_leo/2011/JPN/T2 (LC121913) 94.8 94.8 95.0 94.6 94.6 97.4 96.6 96.6 95.4 93.5 94.4
Human/Osaka/1994/JPN/T2 (LC476898) 95.2 95.4 954 952 95.2 98.1 98.5 98.1 96.9 94.8 95.7
Human/Osaka/2005/JPN/T2 (LC476908) 95.5 95.8 95.7 95.4 95.4 98.1 98.8 99.2 96.8 94.7 95.6
Human/Osaka/2014/JPN/T2 (LC476918) 96.2 95.9 96.1 95.8 95.8 98.8 98.6 99.1 99.3 95.1 96.5
Sewage/THK 0325/2020/JPN/T2 (LC613212) 95.4 95.1 95.2 95.0 95.0 97.8 97.4 97.8 98.1 98.8 94.2
Sewage/THK0617/2020/JPN/T1 (LC613222) 94.8 94.7 94.6 94.3 94.3 97.0 96.3 96.9 97.3 974 96.6
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#F2-13 BNEOTEZ Ay BEOTAA L ERBLOVFKDHD MRV O
M2 D FERLSN I LSO BRECHI DOAHFEIE %), EHEOED->50LIE 96.0%LL F
98.0%ATH . B 7 DBVHO S UIT 98.0% 0L FE R,

M2  aminoacid  nucleotide Mol-6  Uchi-15 Ueno-10 Ebina-9 Ebina-11 WB/Tol4 PLeo Osakal994Osaka2005Osaka2014 11-1]28325 TH]§8617
Totto-Mol-6/2018/T2 832 76.7 84.2 84.4 83.6 83.9 84.1 84.2 84.0 833 83.8
Kana-Uchi-15/2020/T2 95.6 75.2 86.9 87.1 873 874 87.9 87.9 87.8 86.6 86.3
Ishi-Ueno-10/2021/T3 96.5 94.1 75.7 75.8 75.7 76.0 75.6 758 753 74.7 758
Kana-Ebina-9/2021/T3 97.6 96.1 95.6 99.8 94.7 95.1 95.8 96.0 95.6 96.9 87.8
Kana-Ebina-11/2021/T3 97.6 96.1 95.6 100 94.5 953 95.6 95.7 953 96.8 87.6
Wild boar_To14/2018/JPN/T3 (LC579754) 97.9 96.3 95.9 99.4 99.4 95.3 97.6 977 97.1 94.2 88.5
Panthera_leo/2011/JPN/T2 (LC121914) 979 96.3 96.1 99.4 99.4 99.7 959 95.9 95.5 94.8 88.0
Human/Osaka/1994/JPN/T2 (LC476899) 98.0 96.2 95.9 99.6 99.6 99.6 99.6 98.6 98.1 952 88.6
Human/Osaka/2005/JPN/T2 (LC476909) 98.0 96.5 96.1 99.6 99.6 99.9 99.9 99.7 979 95.4 88.8
Human/Osaka/2014/JPN/T2 (LC476919) 97.9 96.5 96.1 99.4 99.4 99.7 99.7 99.6 99.9 95.2 88.6
Sewage/THK0325/2020/JPN/T2 (LC613213) Gt 96.3 95.9 9.7 99.7 99.7 99.7 99.6 99.9 99.7 87.8
Sewage/THK0617/2020/JPN/T1 (LC613223) 07 96.5 95.9 98.3 98.3 98.6 98.6 98.5 98.7 98.6 98.6

F2-14 BNEOTEZ Ay BEIOTAA L ERBLXOVFAKDHD MRV O
M3 D FERLSN I LSO BRBECSI DOAH %), HEOED-O5 LT 96.0%LL F
98.0%ATH . B 7 DBYHO ST 98.0% 0L FE IR,

M3  aminoacid  nucleotide . . . Se Se
Mol-6  Uchi-15 Ueno-10 Ebina-9 Ebina-11 WB/Tol4 P Leo Osakal994OsakaZOOSOsakaZOI4THK0325 THKO0617

Totto-Mol-6/2018/T2 89.1 88.6 89.0 89.0 83.0 83.1 84.0 83.6 81.7 83.1 82.0
Kana-Uchi-15/2020/T2 94.7 90.1 922 92.2 82.7 83.0 83.0 82.6 80.8 82.1 81.1
Ishi-Ueno-10/2021/T3 94.0 95.4 90.2 90.2 83.0 83.1 83.8 83.1 81.7 82.5 81.5
Kana-Ebina-9/2021/T3 94.6 97.1 95.6 100 83.9 83.1 84.0 84.1 81.4 83.0 82.1
Kana-Ebina-11/2021/T3 94.6 97.1 95.6 100 83.9 83.1 84.0 84.1 81.4 83.0 82.1
Wild boar_To14/2018/JPN/T3 (LC579756) 94.0 93.2 93.5 93.6 93.6 98.3 96.7 96.2 94.2 94.7 94.9
Panthera_leo/2011/JPN/T2 (LC121915) 93.6 92.8 93.3 93.3 93.3 98.8 96.5 95.6 94.0 94.7 95.0
Human/Osaka/1994/JPN/T2 (LC476900) 94.5 93.6 93.9 94.0 94.0 99.0 98.6 96.5 95.0 95.1 95.0
Human/Osaka/2005/JPN/T2 (LC476910) 94.7 93.8 93.5 94.3 94.3 98.3 97.9 99.0 93.7 94.9 94.1
Human/Osaka/2014/JPN/T2 (LC476920) 94.5 93.9 93.9 94.0 94.0 98.8 98.3 99.5 98.8 94.7 95.8
Sewage/THK0325/2020/JPN/T2 (LC613214) 94.3 93.5 93.8 93.9 93.9 98.6 98.2 99.3 98.9 99.0 95.1
Sewage/THK0617/2020/JPN/T1 (LC613224) 94.9 94.0 94.0 94.5 94.5 98.9 98.5 99.2 98.5 98.9 98.8
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#2715 BAEOT S, A3 BHOTAA | ERBET FABED MRV 0
L1 ORISR LT BB OFRIEE ), HEADEY->5UIK 96.0%LL 1
98.0%ATH , B> 7 DEED-DSLIT 98.0%LL EEIRT,

L1 aminoacid  nucleotide . . . Se Se
Mol-6  Uchi-15 Ueno-10 Ebina-9 Ebina-11 WB/Tol4 PLeo Osakal9940Osaka2005Osaka2014 THK0325 THK0617

Totto-Mol-6/2018/T2 95.3 90.4 879 879 875 872 87.9 87.8 87.7 874 87.8
Kana-Uchi-15/2020/T2 99.1 90.6 87.8 87.8 87.2 87.1 87.7 87.7 87.6 874 874
Ishi-Ueno-10/2021/T3 97.6 98.0 87.2 87.1 86.5 86.1 87.1 87.0 872 86.7 87.0
Kana-Ebina-9/2021/T3 974 97.8 977 100 95.7 96.1 974 972 97.3 96.4 98.2
Kana-Ebina-11/2021/T3 974 97.8 97.7 100 95.7 96.1 97.3 97.1 97.3 96.3 98.2
Wild boar_To14/2018/JPN/T3 (LC579751) 7S] 979 97.8 98.9 98.9 95.3 96.5 96.0 96.4 95.5 95.7
Panthera_leo/2011/JPN/T2 (LC121916) 072 97.6 97.6 99.0 99.0 99.0 972 96.9 97.0 95.7 96.2
Human/Osaka/1994/JPN/T2 (LC476895) 97.5 97.8 977 99.1 99.1 99.1 99.3 98.3 99.1 97.0 974
Human/Osaka/2005/JPN/T2 (LC476905) 972 97.6 97.6 99.3 99.3 98.9 99.2 99.3 98.1 96.6 97.2
Human/Osaka/2014/JPN/T2 (LC476915) 97.5 979 977 99.1 99.1 99.1 99.2 99.5 99.2 96.9 974
Sewage/THK0325/2020/JPN/T2 (LC613209) 97.1 075 974 98.8 98.8 98.8 99.0 99.2 99.0 99.1 96.1
Sewage/THK0617/2020/JPN/T1 (LC613219) 974 97.8 97.9] 99.7 99.7 99.1 99.1 99.3 99.3 99.2 99.0

#2-16 BAEOT S, A3 BHOTAA | ERBET FABED MRV 0
L2 ORI B LT BB OFREE ), HADEY-S5UIK 96.0%LL 1
98.0%AT , B> 7 DEDDSLIT 98.0%LL EEIRT,

L2 aminoacid  nucleotide . . . Se Se
Mol-6  Uchi-15 Ueno-10 Ebina-9 Ebina-11 WB/Tol4 PLeo Osakal994Osaka2005Osaka2014 THK0325 THK0617

Totto-Mol-6/2018/T2 91.5 91.6 90.0 90.0 84.9 84.6 84.9 85.0 84.7 84.2 84.4
Kana-Uchi-15/2020/T2 97.1 90.9 89.3 89.1 84.4 83.9 84.4 84.6 84.1 83.7 83.9
Ishi-Ueno-10/2021/T3 97.1 96.7 89.4 89.2 843 83.7 84.0 84.1 83.7 832 83.9
Kana-Ebina-9/2021/T3 96.0 95.9 96.0 99.7 84.7 84.3 84.8 84.8 84.4 83.6 84.1
Kana-Ebina-11/2021/T3 96.0 96.0 96.1 99.9 84.5 84.5 84.8 84.9 84.4 83.6 84.2
Wild boar_To14/2018/JPN/T3 (LC579752) 96.0 954 95.5 95.4 95.4 98.6 96.1 95.8 959 94.4 98.5
Panthera_leo/2011/JPN/T2 (LC121917) 96.0 954 95.6 95.4 95.4 99.5 96.0 95.7 96.4 94.9 98.8
Human/Osaka/1994/JPN/T2 (LC476896) 96.0 954 95.8 95.6 95.7 98.7 98.8 98.8 98.7 94.9 959
Human/Osaka/2005/JPN/T2 (LC476906) 96.0 95.5 95.7 95.7 95.8 98.8 99.0 99.5 98.4 94.5 95.6
Human/Osaka/2014/JPN/T2 (LC476916) 96.0 95.5 95.7 95.5 95.6 98.8 98.9 99.3 99.5 95.2 96.2
Sewage/THK0325/2020/JPN/T2 (LC613210) 96.0 95.7 95.7 95.6 95.7 98.9 98.9 98.7 98.8 98.8 94.8
Sewage/THK0617/2020/JPN/T1 (LC613220) 96.0 95.4 95.6 95.4 95.4 99.5 99.7 98.8 99.0 98.9 99.0
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#F2-17 BNEOTEZ Ay BEIOTAA L ERB L OVFKDNHD MRV O

L3 O FREFN B LT BRECH OAHEIE%), FHEOEBD-O50LIE 96.0%LL E

98.0%A . B> 7DD 5UIT 98.0%0h EA7RT,

L3 aminoacid  nucleotide Mol-6  Uchi-15 Ueno-10 Ebina-9 Ebina-11 WB/Tol4 PLeo Osakal994 Osaka2005 Osaka2014 THESBZS m]§86l7
Totto-Mol-6/2018/T2 894 890 900 900 834 834 87 82 834 82 833
Kana-Uchi-15/2020/T2 97.3 926 914 912 838 836 840 8.6 84 840 834
Ishi-Ueno-10/2021/T3 9%9 979 904 903 830 827 $28 829 826 8.0 827
Kana-Ebina-9/2021/T3 973 981 978 98 835 833 835 834 833 83.1 83.2
Kana-Ebina-11/2021/T3 973 981 978 100 833 833 833 833 82 80 83
Wild boar_To14/2018/JPN/T3 (LC579753) 975 981 976 980 980 988 981 96.1 960 963 987
Panthera_leo/2011/JPN/T2 (LC121918) 976 981 977 980 980 998 980 960 958 962 988
Human/Osaka/1994/JPN/T2 (LC476897) 976 981 976 980 980 998 998 97 966 971 978
Human/Osaka/2005/JPN/T2 (LC476907) 973 979 973 978 978 995 996 996 977 959 959
Human/Osaka/2014/JPN/T2 (LC476917) 975 980 975 980 980 996 97 97 996 960 959
Sewage/THK0325/2020/JPN/T2 (LC613211) 976 982 977 981 98.1 96 97 97 95 96 962
Sewage/THK0617/2020/JPN/T1 (LC613221) 977 982 977 981 98.1 998 999 999 997 998 998
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S
RNA AL AT FFIHARD S D [ELEEC L0 3 A4 38R E IC LD SR B oSG

F LU RNA K17 RNA ARY AT — B DEEEEED RN &5 RNA UA /L AL LR
U CRBEE ISR AT 2B s T 2 12 K0 L3580, 1 DOMfaIZ 2 LA o 5
IRl ANV ANEGE T D EBAR TR Z 3R AEL | BT DY A N ALK
W AT DB DS @ [81-85], B n A X 1T 2480 RNA U AL AIZEB W TS
2L OWED/REITND[86-92], SHITEAR T/ HITLOY AV A THBE I Hi O A
AL DBIEFHEGEZEIL, BIR 2L EB LAV ATHEN B IO
FURIE DR A LT <K205[48, 93, 941, ZOXH72Z 800, BMAEO T ZEBI A /v
VHIRD MRV OEJFCH#E(L2E 2375 LT, s T HE S L& s - R T x
IR DHILITEEEEZ DD,

DAV AD ML FHIMEIR TR LI BHE T 258 0300 | JEABH NS BIR 52
LB FURMERZFHRDZEITEE THDH, L LU AV AOHURIERZ T~ D121
HRFIERBR YRR A L L L, FESa N R 35 G320 AR PURMER (2 B
TOHVANAEAE DN EEZHLNICERTWAET L ELEICHEET D
SWISSMODEL homology-modelling server ZF| L, SRR & OHEE 23 vl REL 2o 72
[95], SOITHTAR | SERMEIEDET N LIS ZHEE T& 5 Alphafold2 234 T A
THIFH ATREEL 72> T 5[96],

ZZTARETEH, BBEOTHZBIOA /UK MRV IZOWCEEE FHES.
BAS FAHAR R ZRATL . SHITIE ST B BEONLRHED TRIZATV A E DT H
BLOA /v HR MRV ORFERE(GIZHOWTE LR ETT T,
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MBI UG E

1. SimPlot 33K mVISTA AT IZ LD 8BS 1 FHEE ST
BREOTHZBIOA /v HE MRV OB FEAEZTHIALL720, MRV #ix

T B IS % | ClustalW [77]% T GenBank/EMBL/DDB] T —#-~X—2

(DB ERSAL TS MRV BB EEHIZT T A AL, SimPlot software v. 3.5.1 [97]38 X

N mVISTA [98] LA 21T 7=,

2. SimPlot 33J T Recombination detection program (RDP)#HTIZ L2 181w 1-HH [FIHH
X SRt

EAR T FRIFFAHA R 250 57280 . MRV 8= T Bi O ARSI Z | ClustalW [77]%
FANT GenBank/EMBL/DDB]J 7 —# N — A28 FLSI TS MRV BlAIEEHIZT T
AARL, SimPlot software v. 3.5.1 [97]3& & X TF Recombination Detection Program

(RDP) v.4.80 [99)iZ L AfEMT 24T~ 7=,

3. AlphaFold2 & 7= S1 & H O SRS T
S1 o M = 75 N VAN NI S = S = Colab notebook

(https://colab.research.google.com/github/deepmind/alphafold/blob/main/notebook

s/AlphalFold.ipynb)® AlphaFold v2.1.0 (Alphafold2)% VT HIL72[96], Alphafold2

WZ XD PRI 7T ARREE O #E ChimeraX 2 AT AR/ L 72[100],
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B &

1. BB LT

BRE DT ZEA 2 HRKO MRV OBRVEZ G572 MRV O 18 s 47 Hi
10 Az LT, WAE O BMET A4 BEIOTKERD MRV $30T
SimPlot it 2L 7=, DR, TR E DA /2 HkdD WB/Tol4 FRiZ, L2, L3
B M3 B FIIFAE OB TERE SN TWZTAA 0D 2011 FFIZBES
M= MRV & AR T-BLAIOMFIMEA R ST, SHITSIBLUS2 BInFITB VT,
2021 AT XD BESHLT- Kana-Ebina-9 #RISIOY 2014 FlZeMhborBEsiv-
Osaka2014 #kEZNZmOHIREMED RS2 (K 3-1A) o mVISTA IZXOfiRHTIZ
BN TH RO R RO BT (X 3-1B),

2. AR AR AR X AT

1 A5 RNA VA VAD H 725 2 KB EiRLEAR T 2R A 9% RNA VAL AIZE
T DR T FH FRLBR DS STV A END[89-92] FBE DT X EBL A /v
3K MRV O HFEL 5136 LT DDBJ/EMBL/GenBank 235453510 7= 3 i fil 51 RDP
& SimPlot Y7’y =7 % W CEAs FAHIFHE R 2R LTz,

SI B 7128 W T, RDP Yar/JaickhrexX=7payEVHEKD Sl-
MRVO03/SVN #k, FRE DT ZH D Kana-Uchi-15 #RBIOFRNBE DL KD
Osaka2005/JPN K23 5- 9 2 s FAEM R O 7 L — 2R A A iS4, RDP 7’1
2'Z 10 RDP, GENECONV, BootScan, MaxChi, Chimaera, SiScan 33X 0" 3Seq # i
BT D P AEOAY M7 EIL6.342X 10, 7.730X 10, 1.375X10 . 1.616X 10 |
6.431X10 . 5.440X 10 BLU5.215X10 THY, OB ITHNHLES RN H L
HlESNZ (K 3-2),
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M1 BB FICBWTE, TAEO WB/Told #iZ, FAEO T ZHkHE Totto-
Mol-6 #k& Ishi-Ueno—10 ¥k 3B 5- 32/ 0 24— " —RA L MM L Tz (K3-3),
ZOBAE T FHFEREHL 21X, GENECONV BXL D 3Seq ME CIXfENLLIIIHEHNAR
o723, RDP 7’027 5@ RDP, BootScan, MaxChi, Chimaera 330" SiScan &
TENZEHN9.272X 107", 6.725 X 107, 1.606 X 107, 3.433 X107, 5.301 X 10 "D fif
MHELWT Y M 7D HERR S LT,

DDBJ/EMBL/GenBank 7 —#X—2ADA30 7 ELH T — X DfFFT Tl 4 2D
FKEED P EAH 47 RDP, GENECONV, BootScan, MaxChi Chimaera, SiScan 33
LN 3Seq ME DA "A T 453724 (< 10°7°) THR— RS- 5 7-FE [FIHE A 2
3 M2 BAR T2 % 3 RO E TS z=rEY R MRV [H (X 3-4) | HE
DT H  ARX=T OB IOHEOaTEYH RO MRV M (K 3-5), L3 Ea I
BUIHHED 2 fkoaveVlHkEKE DT I HEKD MRV (X 3-6) BLUKED
3kDT ZHkD MRV [ (K 3-7) IZ@8D BT,

3. AlphaFold2 % F\ 7= S1 & [ O AR T

MRV-1 7' ahZ A7 T Lang Bk, MRV-2 D7 0 A7 ThD Jones Bk, MRV-
2 @ Kana-Uchi-15 #kF& L Totto-Mol-6 £k, MRV-3 O 707" Té% Dearing
. MRV-3 @ Ishi-Ueno-10 #. Kana-Ebina-9 #k. Kana-Ebina-11 #£ ¥ X O
WB/Tol4 #k® S1 BEHEEOTI/EEZT 74 AR (X 3-8A) | Alphafold2 37
PRAE TS TR O RRE (K 3-8B) EEEL7Z, MRV-1, MRV-2 38X UYMRV-3 @ S1 73/
FRBLAI DR N il 32 V8 ORI SR R A RR O 227 S T2 T 03 b B3
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104], KEE 5 1B T DIEIR 72> TODIENCE , 7 XIS DU A N A%
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IZ MRV OV D352 L4 R TEY, A/ UITERCT 20 MRV &GO YR
(2R D ATREMERN DD ZEDVRESNT,

S EROE S F 2R T % dsRNA A VAT, BT O S ERLE G FHESN
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Bat/S1-MRV03/SVN vs Human/Osaka2005/JPN
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M 1 Pig/Totto-Mol-6/JPN vs Pig/Ishi-Ueno-10/JPN
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M 2 Bat/WIV4/CHN vs Bat/WIV3/CHN
s Bat/WIV4/CHN vs Bat/WIV5/CHN
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Pig/HLJ/CHN vs Human/SI-MRV01/SVN
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L3 Bat/WIV3/CHN vs Deer/OV204/USA
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L 3 Pig/4560-3/USA vs Pig/4560-1/USA
e Pig/4560-3/USA vs Pig/4560-2/USA

m— Pig/4560-1/USA vs Pig/4560-2/USA

100 [ . ‘ o

83.3 )
9 "
£ 66.6
g
o
@ 50.0
g
f‘Z’ 33.3
5]
@

ok zal =
1.0 SimPlot query: MN233015/Pig/4560-1
/USA/2014/T2 j/\\A_V
g
s 09
£
@ == MN233013/Pig/4560-3/USA/2014/T2
== MN233016/Pig/4560-2/USA/2014/T2
0.8 Windows: 200bp. Step: 20bp. GapStrip: On. Kimura (2-parameter). T/t: 2.0
0 1,000 2,000 3,000 3,900

3-7 Pig/4560-3/USA & Pig/4560-1/USA (i) | Pig/4560-3/USA & Pig/4560-
2/USA (F#k) | Pig/4560-1/USA & Pig/4560-2/USA (48) @ L3 i&fs1 /0 Eid
Recombination Detection Program v.4.80 {Z X242 fi##T(a) , Pig/4560-3/USA
(3%) & Pig/4560-2/USA (¥8) . 3L Pig/4560-1/USA %7 =V —EFIEL AT7AF
AT T RT % 200 RIVFAFR | BEVAT v 7 WA X% 20 X7V AFRERELIC

SimPlot f##HT(b) o

66



A

MRV-1 Lang
MRV-2 Jones
MRV-2 Uchi-15
MRV-2 Mol6
MRV-3 Dearing
MRV-3 Ueno-10
MRV-3 Ebina-9
MRV-3 Ebina-11
MRV-3 WB Tol4

164 326
MRV-1 Lang Bia/glglieenp B m gap [vlz vl H [olfva
MRV-2 Jones
MRV-2 Uchi-15
MRV-2 Mol6
MRV-3 Dearing
MRV-3 Ueno-10
MRV-3 Ebina-9
MRV-3 Ebina-11
MRV-3 WB Tol4

327 489

MRV-1 Lang

MRV-2 Jones
MRV-2 Uchi-15
MRV-2 Mol6
MRV-3 Dearing

MRV-3 Ueno-10
MRV-3 Ebina-9
MRV-3 Ebina-11
MRV-3 WB To14 L+l

B

{ MRV-2 MRV-2
i/ Kana-Uchi-15 3/ Totto-Mol6

MRV-3  MRV-3 +/ MRV-3 +/ MRV-3 . MRV-3
Dearing Ishi-Ueno—-10 Kana—Ebina—9 Kana—-Ebina—11 WB/Tol14

X 3-8 MRV-1 B2 A7°® Lang ¥k, MRV-2 7BrZA7°D Jones k., FAEDT
4 i 3Kk Kana—Uuchi-15 #8338 O Totto-Mol6 £k MRV-3 7' 2 h %A 7' Dearing £
e E DT ZH %D Ishi-Ueno-1o £, Kana-Ebina-9 #, Kana-Ebina-11 #£3 XU
IV RO WB/Told #ED S1 BB T T I/ BEHIDT F7A AN (A) , MRV-1 7'ak
H AT D Lang £k, MRV-2 7’0 s A7 D Jones £k, Fe M [E D7 # H 4k Kana-Uuchi-
15 BRIB LN Totto-Mol6 £k, MRV-3 7% A7 D Dearing ££, kB E D7 % H KD
Ishi-Ueno—1lo #% . Kana-Ebina-9 #f. Kana-Ebina-11 £ L VA /v v H KD

WB/Tol4 £ @ S1 FE HE ® 3 W oo W &, 3 K # & X Alphafold2

67



(https://colab.research.google.com/github/sokrypton/ColabFold/blob/main/AlphaF
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