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MODULE 2: NEW SPECIES

If more than one, they should be a group of related species belonging to the same genus. All new
species must be placed in a higher taxon. This is usually a genus although it is also permissible for
species to be “unassigned” within a subfamily or family. Wherever possible, provide sequence
accession number(s) for one isolate of each new species proposed.

Code | 2016.001aS (assigned by ICTV officers)

To create 3 new species within:
Fill in all that apply.

Genus: | Kobuvirus e If the higher taxon has yet to be
O created (in a later module, below) write
SUbfam!Iy: _ — “(new)” after its proposed name.
Family: P!Comav!”dae e If no genus is specified, enter
Order: | Picornavirales “unassigned” in the genus box.
Name of new Representative isolate: (only 1 per species GenBank sequence
species: please) accession number(s)

Aichivirus D kagovirus 1 [Kagoshima-1-22-KoV/2014/Jpn] | LC055961
Aichivirus E rabbit picornavirus [Rabbit01/2013/HUN] KT325853

Aichivirus F bat kobuvirus [BtMr-PicoV/JX2010] KJ641686

Reasons to justify the creation and assignment of the new species:
e Explain how the proposed species differ(s) from all existing species.
o |If species demarcation criteria (see module 3) have previously been defined for the
genus, explain how the new species meet these criteria.
o If criteria for demarcating species need to be defined (because there will now be more
than one species in the genus), please state the proposed criteria.
e Further material in support of this proposal may be presented in the Appendix, Module 11

Novel picornaviruses have been detected in faecal samples of diarrheic bovine calves (Japanese
black calves) in Japan, clinically healthy rabbits in Hungary and in bats (Myotis ricketti) in
China. The proposed kobuvirus species share significant similarities to Kobuvirus, i.e.

(i) identical genome layout:
VPg+5'UTRRESV[L-1AB-1C-1D/2AMB¥NC_oB_2CHelI3A-3BVPI-3CP-3DP3'UTR-poly(A);
(if) significant amino acid identities of capsid proteins (50-64%, compare Appendix Table 1)
and 3CD (>52-69%, compare Appendix Table 2); amino acid identities of whole genomes:
>50%

(iii) cluster with kobuviruses in phylogenetic trees (compare Appendix Figures 1-4).
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MODULE 11: APPENDIX: supporting material

additional material in support of this proposal

References:

Pankovics P, Boros A, Biro H, Horvath KB, Phan TG, Delwart E, Reuter G. 2015. Novel
picornavirus in domestic rabbits (Oryctolagus cuniculus var. domestica). Infect. Genet.
Evol. 37:117-122.

Otomaru K, Naoi Y, Haga K, Omatsu T, Uto T, Koizumi M, Masuda T, Yamasato H, Takai
H, Aoki H, Tsuchiaka S, Sano K, Okazaki S, Katayma Y, Oba M, Furuya T, Shirai J,
Katayama K, Mizutani T, Nagai M. 2016. Detection of novel kobu-like viruses in
Japanese black cattle in Japan. J. Vet. Med. Sci. 78(2):321-324.

Annex:

Include as much information as necessary to support the proposal, including diagrams comparing the
old and new taxonomic orders. The use of Figures and Tables is strongly recommended but direct
pasting of content from publications will require permission from the copyright holder together with
appropriate acknowledgement as this proposal will be placed on a public web site. For phylogenetic
analysis, try to provide a tree where branch length is related to genetic distance.

Page 3 of 13



HQ595340, unassigned, bat picomasirus 1 [NCL6A]

INB31356, unassigned, canine picormavirus 1 [dog/Hong Kong/325F/2006]
KJ641694, unassigned, bat picomavirus [BIRs-PIcoV/YN2010]
JQB14852, unassigned, la o picormavirus 1
505344, unassigned, bat picomavius 3 [TLCSF]
° 5345, unassigned, bat picomavirus 3 [TLC21F]
KJ641693, unassigned, bat picomavirus [BIR-PicoV/SC2013]

JIN572117, unassigned, feline picomavirus [356F]
IN572119, unassigned, feine picomavirus [1021F]
IN572115, unassigned, feine picomavirus 1 [calHong KonglO73F/2007]

0,54<J641687, unassigned, bat picomavirus [BMF-PicoV/F12012)
3641690, unassigned, bat picomavirus [BIMf-Pico\-1/GD2012]
KJ641699, unassigned, bat picomavirus [BIMF-PicoV-2/SAX2011]

LC036580, unassigned, bovine picomavirus [Bo-12-7/2009/0PN]
LC006971, unassigned, bovine picomavus [Bo-11-39120090PN]
KP345888, unassigned, dromedary camel enterouirus 2 [20CC]
KP345887, unassigned, dromedary camel enterovius 1 [19CC]
DQU92770, Enterovirus, EV-F1BEV-2 [BEV-261-RM2)
DQO92769, Enterovirus, EV-EL BEV-1 [LC-R4]
AF363453, Enterovirus, EV-G1 [UKG-410-73
U22521, Enterovirus, EV-ATL[BIC]
AF326766, Enterovirus, EV-1 [SV6-1631]
Enterovirus, EV-D70(3670-71]
AF201894, Enterovirus, EV-H1 [A-2 plaquenirus]
K02121, Enterovirus, RV-B14 [1959]
6077, Enterovirus, RV-C3 [HRV-QPM]
124917, Enterovirus, RV-A16[11757)
V01149, Enterovirus, EV-C PV [Mahoney]
3854, Enterovirus, EV-B CVB3 [Nancy]
— KP233aT, unassignsd, rbous BeindaraOLLerz)

KJ641689, unass«gned bat picomavirus [BtMa-PicoV/FJ2012]
2036, unasigned, Cllomiansesbonsapoours 1167
G702, anassiones quigcanain
TB0670, unassgned, pracois [PFCHKIPAV]
FR727144, unassigned, pigeon picomavirus B [pigeon/Norway/03/641/2003

KC560801, d, B
AY563023, Sapelovirus, Avian sapelovirus 1 [TW90A]
,84KJ641688, unassigned, bat picomavirus [BIRIep-PicoV/FI2012]
23641692, unassigned, bat picomavirus [BiRa-Picov/IS2013]
T KJ641685, unassigned, bal picomavius [BIRI-PicoV-1/YN2012]

KJ641697, unassigned, bat picomavrus [BINPICOV/SC2013]

KM873613, unassigned, tortaise picomavirus [9-05]
1 KM873614, unassigned, tortaise picomavirus [144-10]
KM873615, unassigned, tortise picomavirus [2013-T4]
KMB873611, unassigned, tortaise picomavirus [14-04)

KF958461, Mosavirus, Mosavitus A2 [SZAL6-MoVI201IHUN]
T KM396707, unassigned, lesavirus 1 [Mis1013082012)
T lssoron unmaones, s 2 Nadtoason)
1 JQ941880, Hunnivirus, Hunnivirus A1 [BHUVL/2008HUN]
L \F231769, Teschovirus, Teschovinus A1 [Taflan)
= EU236594, Aphthovirus, Bovine rhirits B virus 1 [EC11]
JIN936206, Aphthovirus, virus 2 [H-1]
X00871, . o1 [Kaubeuren]
96870, virus 1 [PERV]
96871, Erbovirus, Equine rhiniis B virus 1 [P1436771]
KM589358, unassigned, bovine picomavirus [TCHG]
P054277, unassigned, bat picomavirus [BatPVIVI3/A3Hur]
0.97<P054276, unassigned, bat picomavirus [BatPVIV12/13Hun]
KP054274, unassigned, bat picomavirus [BatPV/VB/13/Hun]
KP054275, unassigned, bat picomavirus [BatPV/V1L/13/Hun]
KP054273, unassigned, bat picomavirus [BatPVIVL/13/Hun]
054278, unassigned, bat picomavirus [BaiPVIV14/13Hun]
JQB14851, Mischivirus, Mischivins AL [China/2010]
KP100644, unassigned, Afiican bat icavirus [TNo13]
FJ438902, Cosavirus, Cosavirus AL (0553
IN867758, unassigned, human cosavius F1 [PK5006]
F438907, unassigned, human cosavirus B1 [2263]
FJ55505, unassigned, human cosavirus E1 [Australia/6i]
38908, unassigned, human cosavirus D1 [5004]
M81861, Cardiovirus, Cardiovirus A1, encephalomyacardtis virus 1 [R]
M20562, Cardiovirus, Cardiovirus B, Theiler's (Govi
JQ864242, Cardiovirus, Cardiovirus C1, boone cardiovius 1 [rat/USA/2010]
X683808, Cardiovirus, Cardiovirus C2, boone cardiovius 2 [rat/USAI2012]
641257, Senecavirus, Senecavirus AL, Seneca Valey virus [SVV-001
KJ690629, unassigned, chicken proventricuits virus [CPV/Korea/03]
KF961187, unassigned, chicken megrivius [chicken/CHK-IV-CHVI2013HUN]
KFSBLISS, unassighed. chiclenmegins [iclens21.CHVIZEI2HUN]
KF979336, unassigned, chicken picomavirus 5 27C)
HM751199, Megrivirus, Melegrivirus A1, turkey hepatiis virus 1 (20930
0 KFD79335, unassigned, chiken icorravius 4[
(L]

N KC663628,
074 T KC75005 snassghed. e 17
KCB11837, unassigned, mesiirus 2 [pigeon/GALIIS-PiNeVI2011/HUN]
[T IN819202, Dicipivirus, Cadicivirus AL, canine picodicistrovius [209]
JF973686, Rosavirus, Rosavirus AL, murine rosavirus [V-7]

34637, Kobuvirus, Aichivirus AS, roller kobuirus [SZALE-KoVI2011/HUN]
JQ898342, Kobuvirus, Aichivius A6, Kathmandu sewage kobuvirus [KoV-SewKTM]

JF755427, Kobuvirus, Aichivirus A3, murine kobunirus [M-5/USA/2010]
ABO10145, Kobuvirus, Aichivirus A1 [A846-88]
5 KJ958930, Kobuvirus, Aichivirus Ad, feline kobudrus [120240]
KF831027, Kobuvirus, Aichivius A4, feline koburus [FK-13]

KMO91960, Kobuvirus, Aichivirus Ad, feline kobuvirus [FeKoV/TE/52/1T/13]
IN387133, Kobuvirus, Aichivitus A2, canine kobunirus [dog-AN211D-USA-2009]

, Kobuvirus, Aichvirus B3, ovine kobuvrus [sheep TB3HUN/2009]
KF006985, Kobuvirus, Aichivinus B2, ferret kobuvirus [MpKov3e]
AB0B4788, Kobuvirus, Aichivirus B1, bovine kobuirus 1[U-1]
EU787450, Kobuvirus, Achiirus CL, porcine kobuius [swine/S-UHUN/2007/Hungary]
KF793927, Kobuvirus, Aichivirus C2, caprine kobuirus [12Q108]
LC055960, Kobuvirus, Aichivius D2, kagowius 2 [cattle/Kagoshima:2-24-KoV/2015/3PN]
C055961, Kobuvirus, Aichivius D1, kagowrus 1 [cattie/Kagoshima-1-22-KoV/2014/JPN]
@ KJ641691, Kobuvirus, Aichivius F2, bat picomavirus [BIMI-PicoV-2/GD2012)

1
@ KJ641686, Kobuvirus, Aichivius F1, bat picomavirus [BiMI-Picov/2x2010]
7325852, Kobuvirus, Aichivirus E1, rabbit picomavirus [RabbitoL/2013HUN]
GQ179640, Salivirus, Saivirus AL [NG-J1]
o7 T KF741227, Sicinivirus, Sicivirus A1 [UCC001]
3 KF979331, Sicinivirus, Sichivirus A2, chicken picomairus 1 [55C]
{oss JQ691613, Gallivirus, Gallvirus AL [tukey/M176/201UHUN]
N 06 GU182406, Passerivirus, Passerivirus AL, turdirus 1 [thrustyHong Kong/00356/2007}
072 T GU182408, Oscivirus, Oscivirus AL turdiirus 2 [robin/Hong Kong/10717/2006]
GU182410, Oscivirus, Oscivirus A2, turdirus 3 thrushyHong Kong/10878/2006]
387721, Sakob ‘Sakobuvins AL 1[FFUP: )
K3415177, unassigned, tortoise rafirus [UF4]

T—— KF979334, unassigned, chicken picomavirus 3[45C]
07 KTBB0G69, unassigned, chicken picomavirus [PF-CHKLASV]
1 F979333, unassign 2(44c]
[T KCA65954, Avisivius, Avisirus AL [urkey/ML76-TUASVI20LUHUN
KC614703, Avisivirus, Avisvirus AL [USA-N1]
KM203656, unassigned, orhirus 1 [chicken/PFCHK /2013HUN]
L rea0667, unassigned, orivrus 2 [PECHK1]
KJ000696, unassigned, aavius (duck picomanirus) [GL2)
DQ249299, Avihepatovirus, Avihepatavirus A1, duck hepatits A vitus 1 [030]
JQ316470, Pasivirus, Pasivirus AL, swine pasivius 1 [swine/France/2011]
ABR3TS8S, unassigned. crtis [shew 2454
AF327920, e Ljungan virus 1[87-012]
TS unassigned, sEbnke\ewusl[AnlE/lZZWd]
Lozer Parechoirus
Foonoms, anassigned oret parechous (MaPevi]
1641698, unassigned, bat picomavirus [BIME-PicoV-1/SAX2011]
JQ814853, unassigned, Rhinolophus affins picomaius 1
. us AL agiius [oller/SZALE-KUVI2011/HUN]
unassigned, {bat/Cameroon/2013]
42040, . Aquamavirus AL sedl picomavirus 1(H0-02-21]

KCBa3627, [F1505]

099

1 [Haris]

P
oKF183915, Limnipivirus, Limnipivirus o headmiman plomais 1 [Mm/uMN/usA/zmo]
KF183916, L Limnipivirus C1, IMNIU
-, KFB74490, Limnipivirus, Limnipivirus C1, fathead minnow pmmnawusl[mm/zu/luusA/mw]
0.99 KC465953, Limnipivirus, Limnipivitus CL, fathead minnow picomavirus 1 [09-283]
KF306267, Limnipivirus, Limnipivius B1, carp picomavirus 1 [F37/06]
93422, Limnipivirs, Limnipinus AL bueglpicomaius [04.032)
KT452695, unassig
KT452698, u
KT452691, unassigned. heﬂuemu hepatovirus [IgeiBErieur2014]
KT452714, unassigned, bat hepatovirus [M32Eidhei2010}
KT877158, unassigned, tupaia hepatovirus [TNL]
KT452730, unassigned, bat hepatovirus [BUOZBFBEC0I2010]
KT452729, unassigned, bt hepatovirus [FO1AF 48Rnilan2010]
KT452742, unassigned, bat hepatovirus [SMG18520Minmav2014]
KT452735, unassigned, rodent hepatovirus [CIV459Lopsk2004]
KR703607, unassigned, phopivirus [NewEngland/USAI2011]
T KT452637, unassigned, fodent hepatovirus [RMUL01637Mican2010]
KT452641, unassigned, rodent hepatovirus [KS11510Myogla2011)
KT452644, unassigned. rodent hepatovirus [KS111230Crimig2011]
M14707, Hepatovirus, Hepatovirus AL, hepatiis A virus [HM-175]
D00924, Hepatovirus, Hepatovirus A1, simian hepatits A virus [AGM-27)
| KT229612, unassigned, woodchuck hepatovirus [31D]
KT229611, unassigned, oodchuck hep’\twvus [20]
KT452685, unassign

[ 452656, unassigned, shvewhspa(uwus [Ksmzmuavazmq
1,
AT Tromovins Tremovns AL avan encemmmyeh:s virus 1 [Calnek vaccine strain]
KP770140, unassigned, ampiirus [NEWT/2013/HUN]

KP230449, unassigned, falcoitus [KesirelVOVE0§22/2013HUN]
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Figure 1: Phylogenetic analyses of picornavirus P1 gene regions using Bayesian tree inference
(MrBayes 3.2). 178 picornavirus sequences were retrieved from GenBank. Presented are GenBank
accession numbers, genus names, species names and types. If available, designations of isolates are
given in square brackets. Yet unassigned viruses are printed in blue. Proposed names are printed in
red and indicated by a dot (@). Numbers at nodes indicate posterior probabilities obtained after
6,000,000 generations. The optimal substitution model (GTR+G+I) was determined with MEGA 5.
The scale indicates substitutions/site.
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5 KJ958930, Kobuvllus Aichivirus A4, feline kobuvirus [12D240] \)
KMO91960, Kobuvi Aichivirus A4, feline kobuvirus [FeKo ITE/S2/1T/13]
KF831027, Knhuvllus Aichivirus A4, feline kobuvirus [FK-13]
JN387133, Kobuvwrus AlchlwusAZ canine kobuvirus 1 [dog FAN211D-USA-2009]
JF755427, Kobuvirus, Aichivirus A3, murine kobuwus 1[M-5-USA-2010]
AB010145, Kobuvirus, Aichivirus Al [A846-8
JQ898342, Kobuvirus, Aichivirus A6, a'hmandu sewage _kobuvirus [KoV-SewKTM]
lél934637 Kobuvirus, Aichivirus A5, roller kobuvirus ?ZGLS KoV/2011/HUN]

788, Kobuvirus, Aichivirus B1, bovine kobuvirus
GU245693, Kobuvirus, Aichivirus B3, ovine kobuvirus [s} /TBSIHUN/ZOOQ%
KF006985, Kobuvirus, Aichivirus B2, ferret kobuvirus [erre M) KOV3BINL/ZO 0]
EU787450, Kobuvirus, Aichivirus C1, porcine kobuvirus 1 007]
KF793927 Kobuvlrus ‘Aichivirus C2, caprine kobuvirus [12Q108]
55960, Kobuvirus, Aichivirus D2, kagovirus 2 [cattle/Kagoshima-2-24-KoV/2015/JP!
. LC055961 Kobuvirus, Aichivirus D1, kagovirus 1 [cattle/Kagoshima-1-22-KoV/2014/JPI
GQ179640, Salivirus, Salivirus Al [huING -J1/Nigeria/200
JQ691613, GaH\vlrus Gallivirus A1 turkeylHUN/MHe/ZO 1]
GU182406, Passerivirus, Passerivirus AL, turdivirus 1 [thrush/Hong Kong/00356/2007]
KF741227 Sicinivirus, Sicinivirus A1 [chicken/UCCO01/Eire]
KF979331, Sicinivirus, Sicinivirus A1 [ChPV-. 1/ch|cken/5501 ng Kong/2008]
KF387721, Sakobuvirus, Sakobuvirus Al [FFUP1/Portugal/2012]
KJ641686, Kobuvirus, Aichivirus F1, bat picornavirus [BtMr-PicoV/JX2010]
@ KJ641691, Kobuvirus, Aichivirus F2, bat picornavirus [BtMf-PicoV-2/GD2(
@ KT325852, Kobuvirus, Aichivirus E1, rabbit picornavirus [Rabbit01/2013/HUN]
GU182408, Oscivirus, Oscivirus AL, turdivirus 2 [robin/Hong Kong/10717/2006)
GU182410, Oscivirus, Oscivirus A2, turdivirus 3 [robin/Hong Kong/1087872006]
KJ415177, tortoise rafivirus. [UF4]
D%KF961186 unassigned, chicken megrivirus [chicken/B21-CHV/2012/HUN]
KF961187, unassigned, chicken megrivirus [chicken/CHK-IV- CHV/ZOIS/HUN]
L KJ690629, 'unassigned, ‘chicken proventricuiitis virus [CPV/Kor
HM751199, Megrivirus, Melegrivirus Al, turkey hepatitis virus [2993
-, KF979336, unassigned, chicken picornavirus 5 [27C]
KF979335, unassdgned chicken picornavirus 4 [5C]
KC663628, unassigned, duck megrivirus [LY]
KC811837, unassigned, pigeon mesivrus 2 [pigeon/GALII5-PiMeV/2011/HUN]
KC876003, unassigned, mesivirus 1 [HK2:
IN819202, Dicipivirus, Cadicivirus A1, Camni/;llcodlcls(rovlrus [209]
JF973686, Rosavirus, Rosavirus Al [mouse/US 10]
0.9t KP054278, unassigned, bat picornavirus [BatPV/V14/13/Hun]
poz P0S4276, Unassigned. bat picormaurus BatPVIVIZ/ 13
1 KP054275, unassigned, bat picornavirus [BatPV/V11/13/Hun|
Ug KP8552577 unassigned, bal picornavirus Ba(PV/\/lS.l/B/Hun

KP054273, unassigned, bal picornavirus iBa(PVNl/lCi/Hun
JQ814851, Mischivirus, Mischivirus Al [bal/Ch na/2010]
KP100644, unassigned, African bat icavirus [TN
M20562, Cardlowus Cardiovirus B1, Theiler's munne encephalomyelms virus [GDVII]
M81861 Cardiovirus, Cardiovirus A1, encephalomyocarditis virus 1
JQ864242, Cardiovirts, Cardiovirus C1, Boone cardiowirus 1 ra'/US 010]
JX683808, Cardiovirus, Cardiovirus CZ Boone cardiovirus 2 [rafUSA/2012]
DQ641257, Senecavirus, Senecavirus Al Seneca Valley virus 1 [cc/US/SVV-001]
FJ438908, unassigned, human cosavirus D1 [500:
FJ555055, unass\gned human cosavirus E1 [Australia/61]
FJ438907, unassigned, human cosavlrus B1 [2263]
FJ438902, Cosavirus, Cosavirus Al [05
JN867758 unasslgned human cosawus 1 [PK5006]
U236594, ﬁhlhukus Bovine rhinitis B virus 1 ECll]

JNSSSZDG Ap thovirus, Bovine rhinitis A virus 2 5

X00871, Aphthovirus, Foot-and-mouth disease virus O1 [Kaufbeuren]

0!
X96870, Aphthowrus Equine rhinitis A virus 1 [PERV]
M396707, unassigned, lesavirus 1 [M|5101308/20122§0

KM3
,_|1_|: KM396708, unassigned, lesavirus 2 [Nai108015/201:
JQ941¢ 880, Hunnivirus, Hunnivirus AL [cattle/HUN/2008]
L — AF231769, Teschovirus, Teschovirus Al, porcine |eschovnrus 1 a\lan]
T X96871, Erbovirus, Erbovirus Al, equine thinitis B virus 1[P1 71]
KM589358, bovine erbo-like picornavirus [TCHS]

009 KMB873613, unassigned, tortoise picornavirus [9-05]

KM873614, unassigned, tortoise picornavirus [144-10]
KMB73615, unassigned, tortoise picornavirus [2013-T4]
KM873612, unassigned, tortoise picornavirus [5-04]
KMB73611, unassigned, tortoise picornavirus [14-04]
KM873616, unassigned, tortoise picornavirus 124 4-10]
KM873617, unassigned, tortoise picornavirus [5-

JF973687, Mosavirus, Mosavirus Al [mouse/ /M- /USA/2010]
KF958461, Mosavirus,Mosavirus A2 [SZAL6-MoV/2011/HUN]
1 IN572117, unassigned, feline picornavirus [356F]

JIN572119, unassigned, feline picornavirus [1021F]

JN572115, unassigned, feline picornavirus [ca'/Hong Kong/073F/20079
JIN572116, unassigned, feline picornavirus [127F]

JN572118, unassigned, feline picornavirus [661F]
DEQKJezusm unassigned, bat picornavirus [BtMf-PicoV/FJ2012]
KJ641699, unassigned, bat picornavirus [BtMf-PicoV-2/SAX2011]
KJ641690, unassigned, bat picornavirus [BtMf-PicoV-1/GD2012]
HQ595344, unassigned, bat picornavirus CS
HQ595345, unassigned, bat picornavirus [TLC21F]

K1641693, unassigned, bat picornavirus B(Rh P\CO\//SCZOlQ]

595340, unassigned, bat picornavirus [NC.

HQ595341, unassigned, bat picornavirus LMHZ ]
T H%95342 unassigned, bat picornavirus [MHIF]

HQS

5343, Unassigned, bat picomavirus [SK17F]
2, unassigned, Ia io picornavrus

KJ641694 unasslgned bat picornavirus [BtRs-PicoV/YN2010]
JINB31356, unassigned, canine picornavrus [dog/Hong Knng/3 5F/zooe
LC036579, unassigned, bovine picornavirus [Bo-12-3/2009/JPN|

LCOQGSBl unassigned, bovine picornavirus [Bo-12- 11/2009/JPN]
O%LCOS%?’%O unassigned, bDVlne picornavirus BD 1% 7/2 OO / P
ovine

LCO006971, unassigned, Bomne picornavirus [Bo-11- 39/2009/JPN]
AF406813, Sapelovirus, Sa{.]e\ovlrus A1, porcine sapelovirus 1 \/13&
AY064708, Sapelovirus, Sapelovirus B1, simian sapeluvlrus 1 [SV2-2383]
KJ641696, unassigned, bat picornavirus [BtVs-PicoV/S(
KJ641689, unassnFned bat picornavirus_[BtMa-| P\coV/FJ2012
AY563023 Sape lovirus, Avian sapelovirus 1 [TW90A]
Californian sealion sapelovirus_[1162)

KJ541688 unasslgned bat picornavirus BtRle -PicoV/FJ2012]
1 KJ641692, unassigned, bat picornavirus icoV/JS2013]

KJ641685, unassigned, bat picornavirus B(Rf PicoV-1/YN2012]
KJ641697 unass\gned balgi/\coma\mus [B'N\fP\cDV/SCZOlE]
133854, Enterovirus cy]

AF326756 Enterovirus, EV-J1 [SV! 1631]

D00820, Enterovirus, EV-D70 [J670- 71]
V01149 Enterovirus, EV-C PV1 [Mahoney

U22521, Enterovirus, EV-A71 [BrC)

., KP345888, unassigned, Drornedary camel enterovirus 2 [20CC
! KP345887, unassigned, Dromedary camel enterovirus 1 [19CC]
DQ092770, Enterovirus, EV-F1 BEV-2 [BEV-261 RM2]
DQO92769, Enterovirus, EV-E1 BEV- 194: R4]
F363453, Enterovirus, EV-G1 [UKG/410/73]
AF201894, Enterovirus, EV-H1 [A-2 plaque vlrus]
L24917, Enterovirus, RV-A16 [1175

EF186077, Enterovirus, RV-C: HRV-QPM]
K02121, Enterovirus, RV-B14 [1959)]
5 KP233897, unassigned, rabovirus [Berlln/Jan2011/057Z/]
KJ950883 unassigned, rat picornavirus [ratiNYC-B0/USA/2010]
7144, unassigned, pigeon picornavirus B plgeon/Norway/O3/64]J2003]
60801, unassigned, pigeon picornavirus B [GAL-7/20 g g
FR727145 unassigned, pigeon picornavirus A | |geon/Norway/03/eo 712003)
N674502, unassigned, quail picornavirus 11;)gua\VH

KTBBOG7O unasmgned phacovirus [Pf-CHK:
[EED falcovirus |l eStreIIVOVEOSZZ/ZOlQ/HUN%
KJ64 684, unass\gned bat picornavirus [BIRI-PicoV-2/YN2012]
0]

7 KT452637, unasslgned rodent hepatovirus [RMU101637Micarv201
KT452641 unassigned, ruddenl hep: alDVlruS KSllBll; 0gla2011]
lent

Crimig2011]

KT229611, unassigned, woodchuck hep: us_[2ID] 1
KT452685, unassigned, rodent hepalovlrus [KE 121Sigmas2012
M14707, Hepamvnrus Hepatovirus Al, hepatitis A virus [HV-175]
DO0924, Hepatoviris, Hepalovirus AL simian hepalits Avlrus [AGM-27]

KTA452658, [K:

KT452661, unassigned, shrew 1

-, KT452695, unassigned, hedgehog hepatovirus [Igel75Erieur2014]

KT452698 unassigned, hedgehog hepatovirus [Igel68Erieur2014]

KT452691, unassigned, hedgehog hepatovirus [Igel8Erieur2014]

KTAE%;%AL unassigned, bat hepatovirus [M32Eidhel2010]

[
1 KT229612 unasslgned 'woodchuck hepamvlrus EID

N
KT452730, unass\gned bat hepa[uv\ms BUO2BF86Colafr2010]
KT452729, unassigned, bat hepatovirus [FO1AF48Rhilan2010]
KR703607, unassigned, phopivirus [NewEng\and/ ISA/2011]
KT452742, Unassigned, bat hepatovirus [SMG18520Minmav201:

4]
52735, unassigned, rodent hepatovirus [CIV459Lopsik2004]
AJ225173, Tremovirus, Tremovirus Al avian encephalomyelitis virus 1 [Calnek vaccine strain]

FB7 90, Limnipivirus, Limnipivirus C1, fathead minnow picornavirus 1 [i
306267, Limnipivirus, Limnipivirus B1, carp picornavirus 1#37/06
JX134222 L\mnlp\vlrus lempl\/lrus A1 b\ueglll picornavirus 1 [04-032]
KC843627, el picornavirus 1 5}115/05
KJ641698, unasslgned ba( plcomawus [Bth PicoV-1/SAX2011]
AF327920 Parechovirus, Parechovirus B1, Ljungan virus 1 [87-012]
unasslgned sebokele \Arus 1AN/B/1227/d|
L02971 Palechovlrus Parecho rus Al, human parechovirus 1 [Harris]
ret p: [ferret/MpPeV1/NL]
JQ316470, Paslv\rus Pasivirus A1 Swlne/Flance/ZOll]
AB937989, unassigned, crohivirus 1 [shrew/ZM54/Zambia/2012]
0465954 Avisivirus, Avisivirus Al [turkey/M176-TuASV/2011/HUN]
KC614703 Avnsw\rus Avisivirus A1 |urkey/USA/IN1/2010]
KF979334, unasslgned chicken picornavirus 3 [45
KT880669 unasslgned chicken picornavirus [Pf- CHKlIASV]
79333, Unassigned, chicken picornavirus 2 [44C]
KJ000696, unasslgned aalivirus [duck/GIJlZ/ hina/2012]

— KM203656, unassigned, orivirus 1 [Chicken/Pf-CHK1/2013/HUN]
KT880667 unassigned, orivirus 2 [Pf-CH|

L DQ249299, Avihep: AL duck hepaiis Avlrus 1[030]
T K0935379, Ki g g L6-KuV/2011/HUN]
bat
U142040, $ amavirus, Aquamavirus Al, seal picornavirus 1 [HO-02-21]
KP770140, amp\vlrus [NE\N /2013/HUN]

0.5

095KF183915 Limnipivirus, Limnipivirus C1, fathead minnow picornavirus 1 [fhm/1/MN/USA/2010]
183916, Limnipivirus, Limnipivirus C1, fathead minnow picornavirus 1;fhm/2/MN/USAIZDlO]
hm/20/IL/USA/2010]
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Figure 2: Phylogenetic analyses of picornavirus 3CD gene regionsof picornaviruses using Bayesian
tree inference (MrBayes 3.2). 178 sequences were retrieved from GenBank. Presented are GenBank
accession numbers, genus, species hames and types. If available, designations of isolates and
sequenced specimens, respectively, are given in square brackets. Yet unassigned viruses are printed
in blue. Proposed names are printed in red and indicated by a dot (@). Numbers at nodes indicate
posterior probabilities obtained after 4,750,000 generations (B). The optimal substitution model
(GTR+G+I) was determined with MEGA 5. The scale indicates substitutions/site.
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EU787450, AiV-C1, porcine kobuvirus [swine/S-1/HUN/2007]
1' GQ249161, AiV-C1, porcine kobuvirus [swine/K-30/HUN/2008]
JQ692069, AiV-C1, porcine kobuvirus [WUH1]

1 KC424639, AiV-C1, porcine kobuvirus [GS-1/2012/CH]

KC424638, AiV-C1, porcine kobuvirus [K-4/2012/CH]
GU292559, AiV-C1, porcine kobuvirus [pig/JY-2010a/CHN/Y-1-CHI]
KC424640, AiV-C1, porcine kobuvirus [GS-2/2012/CH]
KF695124, AiV-C1, porcine kobuvirus [ch-kobu/2008/China]
jE-5é(Pl44318’ AiV-C1, porcine kobuvirus [JS-01-CHN/2013/China]

KP260507, AiV-C1, porcine kobuvirus [JS-02a-CHN/2014/China]
— JN630514, AiV-C1, porcine kobuvirus [SH-W-CHN/2010/China]
7JX401523, AiV-C1, porcine kobuvirus [CH/HNXX-4/2012]
0.98KM051987, AiV-C1, porcine kobuvirus [CH/KB-1/2014]

KC204684, AiV-C1, porcine kobuvirus [XX]

KF539763, AiV-C1, porcine kobuvirus [swKoV/CH441]
KJ452348, AiV-C1, porcine kobuvirus [CH/DX/2012]

KM977675, AiV-C1, porcine kobuvirus [OH/RV50/2011]
JX177612, AiV-C1, porcine kobuvirus [WB-1-HUN/2011/HUN]
KF793927, AiV-C2, caprine kobuvirus [12Q108]

KF006985, AiV-B2, ferret kobuvirus [MpKoV38]

GU245693, AiV-B3, ovine kobuvirus [sheep/TB3/HUN/2009]
AB084788, AiV-B1, bovine kobuvirus [U-1]

@ LC055961, AiV-D1, kagovirus 1 [cattle/Kagoshima-1-22-KoV/2014/JPN]
{ @® LC055960, AiV-D2, kagovirus 2 [cattle/Kagoshima-2-24-KoV/2015/JPN]
JN387133, AiV-A2, canine kobuvirus [dog-AN211D-USA-2009]
0.7‘1N088541‘ AiV-A2, canine kobuvirus [US-PC0082]

KF924623, AiV-A2, canine kobuvirus [12D049]
KC161964, AiV-A2, canine kobuvirus [UK0O03]

JQ911763, AiV-A2, canine kobuvirus [CH-1]

KJ958930, AiV-A4 feline kobuvirus [12D240]

1 KF831027, AiV-A4, feline kobuvirus [FK-13]

KM091960, AiV-A4, feline kobuvirus [FeKoV/TE/52/IT/13]
AB010145, AiV-Al [A846-88]

AB040749, AiV-Al [AV-FL]

JX564249, AiV-A1l [kvgh99012632/2010]

FJ890523, AiV-Al [Chshc7]

DQ028632, AiV-Al [Goiania/GO/03/01/Brazil]
JF755427, AiV-A3, murine kobuvirus [USA/2010/M-5]

JQ898342, AiV-A6, Kathmandu sewage kobuvirus [KoV-SewKTM]
KJ934637, AiV-A5, roller kobuvirus [SZAL6-KoV/2011/HUN]

N { ® KJ641691, AiV-F2, bat picornavirus [BtMf-PicoV-2/GD2012]
® KJ641686, AiV-F1, bat picornavirus [BtMr-PicoV/JX2010]

1
AF ® KT325852, AiV-EL, rabbit picornavirus [Rabbit01/2013/HUN]
HM228881, unassigned, bat kobuvirus [TM001k]
S

0.9
0.57

0.98

1

1

GQ179640, Salivirus Al [NG-J1]
KF387721, Sakobuvirus Al, feline sakobuvirus [FFUP1]

i |
0.5

Figure 3: Phylogenetic analyses of Kobuvirus P1 using Bayesian tree inference (MrBayes 3.2). 44
kobuvirus sequences, 1 Salivirus and 1 Sakobuvirus sequence (outgroup) were retrieved from
GenBank. Proposed names are printed in red and indicated by a dot (@). The unassigned virus is
printed in blue. Presented are Gnk accession numbers, genus name, species names and types. If
available, designations of isolates are given in square brackets. Numbers at nodes indicate posterior
probabilities obtained after 1,000,000 generations. The optimal substitution model (GTR+G) was
determined with MEGA 5. The scale indicates substitutions/site. Abbreviation: AiV, Aichivirus.
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Fig. 4
3CD

100

97

6!

70

JQ692069, AiV-C1, porcine kobuvirus [WUH1]

KJ452348, AiV-C1, porcine kobuvirus [CH/DX/2012]

KM977675, AiV-C1, porcine kobuvirus [OH/RV50/2011]
KC424638, AiV-C1, porcine kobuvirus [K-4/2012/CH]

KMO051987, AiV-C1, porcine kobuvirus [CH/KB-1/2014]

KF539763, AiV-C1, porcine kobuvirus [swKoV/CH441]

KP144318, AiV-C1, porcine kobuvirus [JS-01-CHN/2013/China]
KP260507, AiV-C1, porcine kobuvirus [JS-02a-CHN/2014/China]
GU292559, AiV-C1, porcine kobuvirus [pig/JY-2010a/CHN/Y-1-CHlI]
EU787450, AiV-C1, porcine kobuvirus [sw/S-1-HUN/2007]

GQ249161, AiV-C1, porcine kobuvirus [swine/K-30/HUN/2008/]
KC204684, AiV-C1, porcine kobuvirus [XX]

KF695124, AiV-C1, porcine kobuvirus [ch-kobu/2008/China]

JX401523, AiV-C1, porcine kobuvirus [CH/HNXX-4/2012]
KC424640, AiV-C1, porcine kobuvirus [GS-2/2012/CH]

10Qf)0! KC424639, AiV-C1, porcine kobuvirus [GS-1/2012/CH]

JN630514, AiV-C1, porcine kobuvirus [SH-W-CHN/2010/China]

JX177612, AiV-C1, porcine kobuvirus [WB-1/HUN/2011]

KF793927, AiV-C2, caprine kobuvirus [12Q108]

KF006985, AiV-B2, ferret kobuvirus [ferret/MpKoV38/NL/2010]

AB084788, AiV-B1, bovine kobuvirus [U-1]

GU245693, AiV-B3, ovine kobuvirus [sheep/TB3/HUN/2009]

KJ934637, AiV-AS, roller kobuvirus [SZAL6-KoV/2011/HUN]
100| AB010145, AiV-A1l [A846-88]

100(l AB040749, AiV-Al [AV-FL]

100~ JX564249, AiV-Al [kvgh99012632/2010]

FJ890523, AiV-Al [Chshc7]

100-DQO028632, AiV-Al [Goiania/GO/03/01/Brazil]

9? — JQ898342, AiV-A6, Kathmandu sewage kobuvirus [KoV-SewKTM]

91~ KM091960, AiV-A4, feline kobuvirus [FeKoV/TE/52/IT/13]
100|L k3958930, AiV-A4, feline kobuvirus [12D240]
KF831027, AiV-A4, feline kobuvirus [FK-13]
JF755427, AiV-A3, murine kobuvirus [M-5-USA-2010]
or JN387133, AiV-A2, canine kobuvirus [dog-AN211D-USA-2009]
JNO088541, AiV-A2, canine kobuvirus [US-PC0082]
100 | KC161964, AiV-A2, canine kobuvirus [UK003]
KF924623, AiV-A2, canine kobuvirus [12D049]
991 JQ911763, AiV-A2, canine kobuvirus [CH-1]

9

{ @ LC055961, AiV-D1, kagovirus 1 [cattle/Kagoshima-1-22-KoV/2014/IPN]
100

@ LC055960, AiV-D2, kagovirus 2 [cattle/Kagoshima-2-24-KoV/2015/JPN]

HM228882, unassigned, bat kobuvirus [TM0O03K]

1001 @ KT325852, AiV-EL, rabbit picornavirus [Rabbit01/2013/HUN]
65 4'

@ KT325853, AiV-E1, rabbit picornavirus [Ny4H/2010/HUN]

] 100 _|j @ KJ641686, AiV-F1, bat picornavirus [BtMr-PicoV/JX2010]
98 PY

KJ641691, AiV-F2, bat picornavirus [BtMf-PicoV-2/GD2012]

KF387721, Sakobuvirus A1l, feline salivirus [FFUP1/Portugal/2012]

e
0.5

GQ179640, Salivirus Al [hu/NG-J1/Nigeria/2007]

Figure 4: Phylogenetic analyses of Kobuvirus 3CD using Maximum likelihood tree inference
(MEGAA5.2). 45 kobuvirus sequences, 1 Salivirus and 1 Sakobuvirus sequence (outgroup) were
retrieved from GenBank. Proposed names are printed in red and indicated by a dot (@). The
unassigned virus is printed in blue. Presented are GenBank accession numbers, genus name,
species names (Aichivirus A-F, AiV-A to -F) and type designations. If available, designations of
isolates are given in square brackets. Numbers at nodes indicate posterior probabilities obtained
after 1,000,000 generations. The optimal substitution model (GTR+G+1) was determined with
MEGA 5. The scale indicates substitutions/site. Abbreviation: AiV, Aichivirus.
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Table 1: Estimates of evolutionary divergence between P1 aa sequences:

Title:
Description
Analysis

Analysis - --- Distance Estimation

Estimate Variance

Variance Estimation Method ---------- None
Substitution Model
Substitutions Type ------------------ Amino acid
Genetic Code Table ------------------ Standard
Model/Method -------------=------m-- p-distance
Substitutions to Include ------------ All
Rates and Patterns
Rates among Sites ----------=--=----- Uniform rates
Pattern among Lineages -------------- Same (Homogeneous)
Data Subset to Use
Gaps/Missing Data Treatment --------- Pairwise deletion
Codons Included --------------------- 1st+2nd+3rd+Non-Coding
No. of Sites : 955
d : Estimate

[ 1] Aichivirus_Al1_AB010145_A846-88

[ 2] Aichivirus_A1_AB040749_AV-FL

[ 3] Aichivirus_Al_FJ890523_isolate_Chshc7

[ 4] Aichivirus_Al_DQO028632_isolate_Goiania/GO/03/01/Brazil

[ 5] Aichivirus_Al_JX564249_strain_kvgh99012632/2010

[ 6] Aichivirus_A2_JN387133_CKV_dog-AN211D-USA-2009

[ 71 Aichivirus_A2_KF924623_CKV_isolate_12D049

[ 8] Aichivirus_A2_KC161964_CKV_strain_UK003

[ 9] Aichivirus_A2_JQ911763_CKV_CH-1

[10] Aichivirus_A2_JN088541_CKV_US-PC0082

[11] Aichivirus_A3_JF755427_MKV_M-5/USA/2010_M-5

[12] Aichivirus_A4_KJ958930_FKV _isolate_12D240

[13] Aichivirus_A4_KMO091960_FKV _strain_FeKoV/TE/52/1T/13

[14] Aichivirus_A4_KF831027_FKV_strain_FK-13

[15] Aichivirus_A5_KJ934637_roller_kobuvirus_SZAL6-KoV/2011/HUN
[16] Aichivirus_A6_JQ898342_sewage_Kathmandu_isolate_KoV-SewKTM
[17] Aichivirus_B1_AB084788_BKV-1_U-1

[18] Aichivirus_B2_KF006985_Ferret_kobuvirus_isolate_MpKoV38

[19] Aichivirus_B3_GU245693_Kobuvirus_sheep/TB3/HUN/2009

[20] Aichivirus_C1_EU787450_PKV_swine-S-1-HUN-2007-Hungary

[21] Aichivirus_C1_KC204684_Porcine_kobuvirus_isolate_XX

[22] Aichivirus_C1_JX401523_Porcine_kobuvirus_isolate_ CH/HNXX-4/2012
[23] Aichivirus_C1_GU292559_Kobuvirus_pig/JY-2010a/CHN_isolate_Y-1-CHI
[24] Aichivirus_C1_KM051987_Porcine_kobuvirus_strain_CH/KB-1/2014
[25] Aichivirus_C1_KP144318_Porcine_kobuvirus_JS-01-CHN/2013/China
[26] Aichivirus_C1_KF539763_Porcine_kobuvirus_isolate_swKoV_CH441
[27] Aichivirus_C1_JQ692069_Porcine_kobuvirus_strain_ WUH1

[28] Aichivirus_C1_KM977675_Porcine_kobuvirus_isolate_ OH/RV50/2011
[29] Aichivirus_C1_KJ452348 Porcine_kobuvirus_isolate_ CH/DX/2012

[30] Aichivirus_C1_GQ249161_Porcine_kobuvirus_swine/K-30-HUN/2008/HUN
[31] Aichivirus_C1_KC424640_Porcine_kobuvirus_isolate_GS-2/2012/CH
[32] Aichivirus_C1_KC424639_Porcine_kobuvirus_isolate_GS-1/2012/CH
[33] Aichivirus_C1_KC424638_Porcine_kobuvirus_isolate_K-4/2012/CH

[34] Aichivirus_C1_JX177612_Porcine_kobuvirus_strain_WB-1-HUN/2011/HUN
[35] Aichivirus_C1_JN630514_Porcine_kobuvirus_SH-W-CHN/2010/China
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[36] Aichivirus_C1_KP260507_Porcine_kobuvirus_isolate_JS-02a-CHN/2014/China
[37] Aichivirus_C1_KF695124_Porcine_kobuvirus_isolate_ch-kobu/2008/China

[38] Aichivirus_C2_KF793927_Caprine_kobuvirus_isolate_12Q108

[39] Aichivirus_D1_LC055961_Kagovirus_cattle/Kagoshima-1-22-KoV/2014/JPN
[40] Aichivirus_D2_LC055960_Kagovirus_cattle/Kagoshima-2-24-KoV/2015/JPN
[41] AiV-E1_KT325852_Rabbit_picornavirus_strain_Rabbit01/2013/HUN

[42] AiV-F2_KJ641691_Bat_picornavirus_isolate_BtMf-PicoV-2/GD2012

[43] AiV-F1_KJ641686_Bat_picornavirus_isolate_BtMr-PicoV/JX2010

[44] Salivirus_Al_GQ179640_NG-J1

[45] SakV-Al_KF387721_Feline_sakobuvirus_A_isolate_ FFUP1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46

0.0000

0.0296 0.0000

0.0663 0.0366 0.0000

0.0710 0.0414 0.0201 0.0000
0.0604 0.0307 0.0355 0.0390 0.0000

0.0000

0.0444 0.0000

0.0456 0.0105 0.0000

0.0946 0.0618 0.0595 0.0000

0.0537 0.0198 0.0187 0.0513 0.0000
0.0000

0.0000
0.0234 0.0000
0.0176 0.0246 0.0000

0000

0593 0.0000

0391 0.0391 0.0000

0783 0.0890 0.0735 0.0000

1044 0.0949 0.1115 0.1056 0.0000

0735 0.0783 0.0771 0.0759 0.0842 0.0000

0866 0.0866 0.0902 0.0913 0.1246 0.0842 0.0000
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0.0000

(022657 0.0000

[44] sav-Al
[45] Sakv-Al

0.0000
5648 0.0000

Table. Estimates of Evolutionary Divergence between Sequences

The number of amino acid differences per site from between sequences are shown. The analysis involved 46 amino acid sequences. The coding data was translated assuming a Standard genetic code table. All ambiguous positions were removed for each sequence pair. There were a total
of 955 positions in the final dataset. Evolutionary analyses

were conducted in MEGAS [1].

1. Tamura K., Peterson D., Peterson N., Stecher G., Nei M., and Kumar S. (2011). MEGA5: Molecular Evolutionary Genetics Analysis using Maximum Likelihood, Evolutionary Distance, and Maximum Parsimony Methods. Molecular Biology and Evolution 28: 2731-2739.

P1: intra-typic observed aa divergence: <13% = aa identity: >85%
observed aa divergence: 14-34% = aa identity: 66-84%
observed aa divergence: 36-50% = aa identity: 50-64%
observed aa divergence: 53-63% = aa identity: 37-47%

Page 11 of 13



Table 2: Estimates of evolutionary divergence between 3CD aa sequences:

Title:
Description
Analysis
i Distance Estimation
Pairs of taxa

Estimate Variance

Variance Estimation Method ---------- None
Substitution Model
Substitutions Type ------------------ Amino acid
Genetic Code Table - Standard
Model/Method --- p-distance
Substitutions to Include ------------ All
Rates and Patterns
Rates among Sites ----------=--=----- Uniform rates
Pattern among Lineages -------------- Same (Homogeneous)
Data Subset to Use
Gaps/Missing Data Treatment --------- Pairwise deletion
Codons Included ------------=--=----- 1st+2nd+3rd+Non-Coding
No. of Sites : 675
d : Estimate

[ 1] AiV-Al_AB010145_A846-88

[ 2] AiV-Al_FJ890523 isolate_Chshc7

[ 3] AiV-Al_DQ028632_isolate_Goiania/GO/03/01/Brazil

[ 4] AiV-Al_AB040749_AV-FL

[ 5] AiV-Al_JX564249_strain_kvgh99012632/2010

[ 6] AiV-A2_JN387133_CKV-1_dog-AN211D-USA-2009

[ 7] AiV-A2_KF924623_Canine_kobuvirus_1_isolate_12D049

[ 8] AiV-A2_KC161964_ Canine_kobuvirus_strain_UK003

[ 9] AiV-A2_JQ911763_Canine_kobuvirus_CH-1

[10] AiV-A2_JN088541_Canine_kobuvirus_US-PC0082

[11] AiV-A3_JF755427_MKV-1_M-5-USA-2010

[12] AiV-A4_KMO091960_Feline_kobuvirus_strain_FeKoV/TE/52/IT/13
[13] AiV-A4_KF831027_Feline_kobuvirus_strain_FK-13

[14] AiV-A4_KJ958930_Feline_kobuvirus_isolate_12D240

[15] AiV-A5_KJ934637_roller_kobuvirus_SZAL6-KoV/2011/HUN

[16] AiV-A6_JQ898342_Kobuvirus_sewage_Kathmandu_isolate_KoV-SewKTM_cg
[17] AiV-D1_LC055961_Kagovirus_cattle/Kagoshima-1-22-KoV/2014/JPN
[18] AiV-D2_LC055960_Kagovirus_cattle/Kagoshima-2-24-KoV/2015/JPN
[19] AiV-B1_AB084788_BKV-1_U-1

[20] AiV-B2_KF006985_Ferret_kobuvirus_isolate_ferret/MpKoV38/NL/2010
[21] AiV-B3_GU245693_sheep/TB3/HUN/2009

[22] AiV-C1_EU787450_PKV-1_sw/S-1-HUN/2007

[23] AiV-C1_KC204684_PKV-1_isolate_XX

[24] AiV-C1_JX401523_PKV-1_isolate_CH/HNXX-4/2012

[25] AiV-C1_GU292559_PKV-1_pig/JY-2010a/CHN_isolate_Y-1-CHI

[26] AiV-C1_KMO051987_PKV-1_strain_CH/KB-1/2014

[27] AiV-C1_KP144318_PKV-1_JS-01-CHN/2013/China

[28] AiV-C1_KF539763_PKV-1_isolate_swKoV_CH441

[29] AiV-C1_JQ692069_PKV-1_strain_WUH1

[30] AiV-C1_KM977675_PKV-1_isolate_OH/RV50/2011

[31] AiV-C1_KJ452348_PKV-1_isolate_CH/DX/2012

[32] AiV-C1_GQ249161_PKV-1_swine/K-30-HUN/2008/HUN

[33] AiV-C1_KC424640_PKV-1_isolate_GS-2/2012/CH

[34] AiV-C1_KC424639_PKV-1_isolate_GS-1/2012/CH

[35] AiV-C1_KC424638_PKV-1_isolate_K-4/2012/CH

[36] AiV-C1_JX177612_PKV-1_strain_WB-1-HUN/2011/HUN
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[37] AiV-C1_IN630514_PKV-1_SH-W-CHN/2010/China

[38] AiV-C1_KP260507_PKV-1_isolate_JS-02a-CHN/2014/China

[39] AiV-C1_KF695124 Porcine_kobuvirus_isolate_ch-kobu/2008/China
[40] AiV-C2_KF793927_Caprine_kobuvirus_isolate_12Q108

[41] AiV-E1_KT325852_Rabbit_picornavirus_strain_Rabbit01/2013/HUN
[42] AiV-F1_KJ641686_Bat_picornavirus_isolate_BtMr-PicoV/JX2010
[43] AiV-F2_KJ641691_Bat_picornavirus_isolate_BtMf-PicoV-2/GD2012
[44] Bat_kobuvirus_HM?228882_TMO003k_3D

[45] Salivirus_Al_GQ179640_hu/NG-J1/Nigeria/2007

[46] Sakobuvirus_Al_KF387721_isolate_ FFUP1/Portugal/2012

0.0137 0.0289 0.0258 0.0122 0.0000
0.0000
0.0198 0.0000
0.0106 0.0137 0.0000
0.0076 0.0122 0.0030 0.0000
0.0061 0.0167 0.0076 0.0046 0.0000
0.0000

0.0000

0.0228 0.0000

0.0167 0.0167 0.0000
0.0000

[45] sav-Al
[46] Sakv-Al
0.0000

Table. Estimates of Evolutionary Divergence between Sequences

21 22

PRPPPREEEEEEEEEEEE]

o
B
@
-}
PPPEEEEEEEEEEEEOE

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

0000

0212 0.0000

0167 0.0212 0.0000

0167 0.0197 0.0121 0.0000

0182 0.0227 0.0136 0.0152 0.0000

0197 0.0227 0.0182 0.0182 0.0212 0.0000

0167 0.0197 0.0167 0.0152 0.0197 0.0182 0.0000

0182 0.0136 0.0091 0.0121 0.0136 0.0152 0.0121 0.0000

0121 0.0182 0.0121 0.0106 0.0152 0.0136 0.0076 0.0106 0.0000

0212 0.0212 0.0121 0.0167 0.0227 0.0227 0.0197 0.0167 0.0152 0.0000

0182 0.0212 0.0167 0.0136 0.0167 0.0197 0.0167 0.0167 0.0121 0.0182 0.0000

0197 0.0227 0.0182 0.0152 0.0182 0.0212 0.0182 0.0182 0.0136 0.0197 0.0076 0.0000

0182 0.0227 0.0121 0.0152 0.0167 0.0167 0.0152 0.0136 0.0106 0.0167 0.0152 0.0167 0.0000

0333 0.0348 0.0318 0.0288 0.0348 0.0333 0.0319 0.0318 0.0273 0.0288 0.0303 0.0318 0.0318 0.0000

0273 0.0303 0.0258 0.0258 0.0288 0.0242 0.0243 0.0227 0.0227 0.0288 0.0273 0.0288 0.0273 0.0182 0.0000

0197 0.0227 0.0152 0.0152 0.0182 0.0182 0.0182 0.0152 0.0136 0.0197 0.0167 0.0182 0.0167 0.0318 0.0258 0.0000
0318 0.0318 0.0288 0.0242 0.0318 0.0333 0.0303 0.0273 0.0258 0.0242 0.0288 0.0303 0.0303 0.0409 0.0379 0.0303 0.0000

The number of amino acid differences per site from between sequences are shown. The analysis involved 46 amino acid sequences. The coding data was translated assuming a Standard genetic code table. All ambiguous positions were removed for each sequence pair. There were a total

of 675 positions in the final dataset. Evolutionary analyses were conducted in MEGAS5 [1].

1. Tamura K., Peterson D., Peterson N., Stecher G., Nei M., and Kumar S. (2011). MEGA5: Molecular Evolutionary Genetics Analysis using Maximum Likelihood, Evolutionary Distance, and Maximum Parsimony Methods. Molecular Biology and Evolution 28: 2731-2739.

3CD: intra-typic observed aa divergence: <4% = aa
observed aa divergence: 6-30% = aa
observed aa divergence: 31-50% = aa
observed aa divergence: 48-58% = aa

identity:
identity:
identity:
identity:

>96%

70-94%
50-69%
42-52%

Page 13 of 13



