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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
T 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'UTR'RESV[L-1AB-1C-1D/2AHBXNC 282 CHel/3A-3BVPI-3CP0-3DPN3'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%

(i) 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.
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HQS95340, unassigned. bat picomavirus 1 [NC16A]
HQS595341, unassigned, bat picomavirus 1 [LMH224]
HQ595342, unassigned, bat picomavirus 2 [MHOF]
HQ595343, unassigned, bat picomavirus 2 [SK17F]
N831356, unassigned, canine p\cumamusJ[rlug/HnngKnng/EZSF/ZDm]
KJ641694, unassigned. bat picomavirus [BIRs-PicoV/YN201
JQB814852, unassigned, la o picomavirus 1
55344, unassigned, bat picomavirus 3 [TLCSF]
HQ595345, unassigned, bat picomavirus 3 [TLC21F]

0541641687, unassigned, bat picomavirus [BIMI-PicoV/FJ2012]

0,65LC036581, unassigned, bovine picomavirus [B0-12-11/20099PN]
LC036582, unassigned, bovine picomavirus [B0-12-38/20090PN]

LC036579, unassigned, bovine picomavirus [Bo-12-3/200913PN]

LC036580, unassigned, bovine picomavirus [Bo-12-7/20009PN]

LC006971, unassigned, bovine picomavirus [Bo-11-39720099PN]
345888, unassigned, dromedary camel enterovrus 2 [20CC]

KP345887, unassigned, dromedary camel enterovirus 1 [19CC]
DQU92770, Enterovirus, EV-F1BEV-2 [BEV-261-RM2]

DQU92769, Enterovirus, EV-E1 BEV-1 [LC-R4]

AF363453, Enterovirus, EV-G1 [UKG-410-73

U22521, Enterovirus, EV-AT1 [BiCi]

AF326766, Enterovirus, EV-J1 [SV6-1631]

D00820, Enterovirus, EV-D70[J670-71]

AF201894, Enterovirus, EV-H1 [A-2 plaquevirus]

K02121, Enterovirus, RV-B14 [1959]

22 EF186077, Enterovirus, RV-C3 [HRV-QPM]
124917, Enterovirus, RV-AL6[1175
V01149, Enterovirus, EV-C PV1 [Mahoney]

, Enterovirus, EV-B CVB3 [Nancy]

M33854,
[T KP233697. unassigned, rabourus [BerlinJan2011/0672]
KJ950883, unassigned, ral picomavirus [RPVINYC-B10]

AF406813, Sapelovirus, Sapelovirus AL, porcine sapelovius 1[V13]
AY064708, Sapelovirus, Sapelovirus B1, simian sapeloirus 1[SV2-2383]

KJ641696, unassigned, bat picomavirus [BIVs-PicoV/SC2013]

KJ641689, unassigned. bat picomanirus [Bia-PicoV/FJ2012]

20368, unassigned, Califorian sealion sapelovirus [1162]

ING74502, unassigned, quail picomavirus

KT880670, unassigned, phacovirus [PF-CHKUPhV]

FR727144, unassigned, pigeon picomavirus B [pigeon/Norwayl03/641/2009
KGSg0g01, unassgned, geon pomavins B (GAL-TF2010 kngen
AY563023, Sapelovirus, Avian sapelovirus 1 [TW90A]

54K 641688, unassigned, bat picomavirus [BiRlep-PicoV/FJ2012]
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" K1641692, unassigned, bat picomavirus [BtRa-Picov/IS2013]
1 KJ641685, unassigned, ba:pmunawus [BRI-PicoV-1/YN2012]
KJ641697, unassigned, 2013)

KMB73613, unassigned, tortise picomavinus [9-05]
L KM873614, unassigned, tortaise picomavirus [144-10]
KMB873615, unassigned, tortoise picomavirus [2013-T4]
KMB873611, unassigned, tortoise picomavirus [14-04]
KM873612, unassigned, tortoise picomavrus [5-04]
KM873617, unassigned, tortaise picomavirus [5-03]
KM873616, unassigned, tortoise picomavirus [124-4-10]
3687, Mosavirus, Mosavirus A1 [M-7]
KF958461, Mosavirus, Mosavirus A2 [SZALE-MoVI2011/HUN]

T KM396707, unassigned, lesarus 1 [Mis101308:2012]
1 KM396708, unassigned, lesavirus 2 [Nai108015/2012]
Q941880, Hunnivirus, Hunniirus AL [BHUVL/2008HUN]

1
-
AF231769, Teschovirus, Teschovirus Al [Talfan]

0236594, Aphthovirus, Bovine rhirits B virus 1 [ECL1]
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X00871, Aphth 01 [Kaubeuren]

hthe virus 1 [PERV]

96871, Erbovirus, virus 1[P1436/71]

KM589358, unassigned, bovine picomavirus [TCHe]
PO54277, unassigned, bat picornavirus (BatPV/VI3/13/Hun]

0.07KP054276, unassigned, bat picormavius [BalPVIVI2/13/Hun]

' KP054274, unassigned, bat picormavirus [BatPVIVB/1L3/Hun]

KP054275, unassigned, bat picormavirus [BatPV/V1L/13/Hun]

KP054273, unassigned, bat picormanirus [BatPV/V1/13/Hun]

KP054278, unassigned, bat picomavirus [BatPVIV14/13/Hur]

JQB14851, Mischivirus, Mischivirus A1 [China/2010]

KP100644, unassigned, Afrcan bat icavirus [TNo13]

902, Cosavirus, Cosavitus AL [0563]

758, unassigned, human cosavirus F1 [PKS006]

F3438907, unassigned, human cosavirus B1 [2263]

FJ555055, unassigned, human cosavirus E1 [Australia/6i]

1438908, unassigned, human cosavirus D1 [5004]

1, ence virus 1 [R]

MB1861, Cardiovirus, Cardi
5 [GDVI]

M20562, Cardiovirus,
42, Cardiovirus, Cardiovirus C1, boone cardiovirus 1 [ral/ USA/2010]

2

X683808, Cardiovirus, Cardiovitus C2, boone cardiowius 2 [ral/USA/2012]

641257, Senecavirus, Senecavirus AL, Seneca Valeyvirus [SVV-001)

T KJ690628, nassigned, hicken proveniricuis s [CPVIKrealog
KF961187, chicken/CHK -1V

KF961186, unassigned e megivius [chicken/B21-CHV/20121HUN]

KF979336, unassigned, chicken picormavirus 5 [27C]

HM751199, Megrivirus, Melegrivirus AL, turkey hepatits virus 1 [29930]

KF979335, unassigned, chicken picomavirus 4 [5C

KC663628, unassigned, duck megivirus [LY]

074

[ KC876003, un
11837, unassigned, mesivrus

2 [pigecn/GALIS-PiMeV/2011/HUN
9

K
[T J\819202, Dicipivirus, Cadicivirus AL, canine picodcistrous |:
JF973686, Rosavirus, Rosavirus AL, murine rosavirus [M-7]

34637, Kobuvirus, Aichivirus A5, roller kobuirus [SZAL6-KoV/2011/HUN]

JQ898342, Kobuvirus, Aichivius A6, Kathmandu sewage Kobunirus [KoV-SewKTM]
ivirus A3, murine kobunirus [M-5/USA/2010]

AB010145, Kobuvirus, Aichivirus AL [AB46-88]

K958930, Kobuvirus, Aichivirus Ad, feline Kobuirus [120240]

KF831027, Kobuvirus, Aichivirus A4, feline kobuvirus [FK-13]

KMO91960, Kobuvirus, Aichivirus Ad, feline kobuvirus [FeKoVITE/S2/IT/13]

IN87133, Kobuvirus, Aichivius A2, canine koburus [dog-AN2110-USA-2009]

, , ovine kobunirus [sheep/ TBIHUNI2009)

KF006985, Kobuvirus, Aichivirus B2, ferret kobuvirus [MpKov38]

KF793927, Kobuvirus, Aichivirus C2, caprine kobuirus [12Q108
® LCOS5960, Kobuvirus, Aichivius D2, kagourus 2 [cattlelKagoshima-2-24-Kov/2015/JPN]
55961, Kobuvirus, Aichivirus D1, kagowrus 1 [catte/Kagoshima-1-22-KoV/2014/JPN]
®K641691, Kobuvirus, Aichivius F2, bat picomavirus [BIMI-PicoV-2/GD20
® KJ641686, Kobuvirus, Aichivius F, bat picomavirus [BIMr-PicoVix2010]
25852, Kobuvirus, Aichivirus EL, rabbit picomavirus [Rabbitd1/2013HUN]
GQ179640, Salivirus, Salvirus AL NG-1]
T KF741227, Sicinivirus, Sicinivirus A1 [UCC001]
KF979331, Sicinivirus, Sicinivirus A2, chicken picomasirus 1 [55C]
JQ691613, Gallivirus, Gallvirus A1 [turkey/M176/201 1HUN]
07)

GU182406, Passerivirus, Passerivirus AL, turdiirus 1 [thrush/Hong Kong/00356/:

GU182408, Oscivirus, Oscivirus AL, turdiirus 2 [robin/Hong Kong/10717/2006]
10, Oscivirus, Oscivirus A2, turdidrus 3 [thrush/Hong Kong/1087812006]

KF387721, Sakobuvirus, Sakobuvirus AL feline sakobuvirus 1 [FFUPYPortugal/ 201

K3415177, unassigned, toroise afvirus [UF4]
KF979334, unassigned. chickenpicormavius 3 [45C]
KT830669, unassigned, chicken picomavirus (PFCHK LASV]
KF979333, unassigned, chickenpicomavius 2 [44C]
KC465954, Avisivirus, Avisiirus Al [turkey/M176-TUASV/2011/HUN]
KCB14703, Avisivirus, Avisivirus AL [USAINI]
1203656, unassigned, orivius 1 [chicken/PCHKL/2013HUN]
L 7800667, unassigned, ovius 2 [PCHK1]
KJ000696, unassigned, aalivirus (duck picomavirus) [GL/12]
DQ249299, Avihepatovirus, Avihepatavirus AL, duck hepiis A vius
JQ316470, Pasivirus, Pasivirus A1, swine pasivirus 1 [swine/France/2011]
AB937989, unassigned, crohvius [shew/ZM54)
AF327920, Parechovirus, Parechovirus BL, Ljungan virs 1 [57-012]
HF677705, unassigned, sebokele irus 1 [An/B/1227/d]
L0271, hortus A1, human psechoss 1 Hars]

KF006989, unassigned. ferrt parechovirus [MpPeV:
3041559, anassgned, bl pcamawis [BMLPicoV-USAOLL

914853, unassigned, RNnokphus afnis piccmavis 1
KC935379, unsaghirus [1oller/SZAL6-KUVI2011/HUN]
unassigned, [baucameﬂmn/zmS]
EU142040, juamavius AL seal picomavirus 1 [HO-02-21]
(C843627, . P , eel picomavirus [F15105]
rLDgKnaag;s Limnipivirus, Limnpius C1, fathead minnow picomavius 1 (i UMNUSATZ010)
KF183916, L us, Limnipivius C1, MNIUSA/2010]
L, kee7assn, L Limnipivius CL, 1[mm/20/\L/USNZ}10]
099 KCAGS953, Limnipivius, Limnphaus C1. fathead minnow peomauus 1(06.263
Limnipivius Limnpinus B1 capcomaitus 137106

KFSDEQS?
X1342

imnipivirus, Limnipvirus AL, bluegil picomayirus 1 [04-0:
", KT452695, unassigned, hedgehog hepatovirus UgeWEEneuvZOlA]
KT452698, unassigned, hedgehog hepatovirus [gel68Erieur2014]
KT452691, unassigned, hedgehog hepatovirus [IgelBErieur2014]
KT452714, unassigned, bat hepatovirus [M32Eidhei2010]
KT877156, unassigned. tupaia hepatovirus [TN1]
KT452730, unassigned, bat hepatovirus [BUOZBF86C0A2010]
KT452729, unassigned, bat hepatovirus [FO1AF48RhIan2010]
KT452742, unassigned, bat f
KT452735, unassigned, fodent hepatovirus [CIVA59Lopsk2004]
KRTO3507, unassigned, phopis NSwErglandUSAI201]
— KT452637,
KT452641, unass\gned‘ rodent hepatovirus [KS11510Myogla2011]
KT452644, unassigned, rodent hepatovirus [KS111230Crimig2011]
M14707, Hepatovirus, Hepatovirus AL, hepaliis A virus [HM-17:
D00924, Hepatovirus, Hepatovirus AL simian hepatts A virus [AGM-27]

-, KT229612, unassigned, woodchuck hepatoirus [30]
KT229611, unassigned, woodchuck hepatovirus [210]
KT452685, unassigned, fodent hepatovrus [KEF121Sigmas2012)
L[ Krusesse, unassigned, shvew hepemwus [KS121232Sorara2012)
KT452661,
AJ225173, Tremovirus, rremowusm adan encephabomyelts vus 1 (Calnek vaccine stra]
KP770140, unassigned, ampiirus [NEWT/2013/HUN]

KP230449, unassigned, falcavirus [kestrelVOVE0622/2013HUN]
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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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KJ958930, Kobuvirus, Aichivirus A4, feline kobuvirus [12D24\)
KM091960, Kobuvirus, Aichivirus A4, feline kobuvirus [FeKo! ITE/S2/1T/13]
KF831027, Kobuvirus, A\chlvlru$A4 feline kobuvirus [FK-1:
JN387133, Kobuvirus, Aichivirus A2, canine kobuvirus 1 [dog-AN211D-USA-2009]
JF755427, Kobuvirus, Aichivirus A3, murme kobuvlrus 1[M-5-USA-2010]
AB[)10145 Kobuvirus, AICthquAl[

8342, Kobuvirus, Aichivirus A6, Kammandu sewage_kobuvirus [KoV-SewKTM]
KJ934637 Kobuvirus, Aichivirus A5, roller kobuvirus [SZAL6- KoV/2011/HUN]
AB084788, Kobuvirus, Aichivirus B1, bovine kobuwusf[ 1]

GU245693, Kobuvirus, Aichivirus B3, ovine kobuvirus [sheey 009]
KFOOGQBS Kobuvirus, Aichivirus B2, ferret kobuvirus [ferret/M) KOV38/NIJ2010]
87450, Kobuvirus, Aichivirus C1, porcine kobuvirus 1 [s S 007]

KF793927 Kobuvirus, AlchlwusCZ caprms kobuvirus [12010¢
@ LC055960, Kobuvirus, Aichivirus D2, kagovirus 2 [Caﬂ\elKagDSh\ma 2-24-KoV/2015/JPN]

® LC055961, Kobuvirus, Aichivirus D1, ka govirus 1 [CamelKagDSh\ma 1-22-KoV/2014/JPN]

GQ179640, Sallvlrus Salivirus A1 [hu/NG -J1/Nigeria/20!

Q691613 Gallivirus, GalllvlrusAlJ rkey/HUN/M176/ 11]

GU182406, Passerivirus, Passerivirus AL, turdivirus 1 [thrush/Hong Kong/00356/2007]
KF741227, Sicinivirus, Slclnlv\ruSAl chlckenlUCCODl/E

KF979331, Sicinivirus, hPV-1

KF387721, Sakobuvirus, S A [FFUPl/PorlugaVZOlZ]

KJ641686, Kobuvirus, Aichivirus F1, bat picornavirus [BtMr-PicoV/JX2010]

@ KJ641691, Kobuvirus, Aichivirus F2, bat picornavirus [BtMf-PicoV-2/GD2012]
@ KT325852, Kobuvirus, Aichivirus EL, rabbit picornavirus [Rabbit01/2013/HUN]

GU182408, Oscivirus, Oscivirus Al, mrdlwusz[robm/ ng Kong/10717/2006)
GU182410, Oscivirus, Oscivirus A2, turdivirus 3 [robin/Hong Kong/1087872006]

KJ415177, unassigned, tortoise rafivirus [UF4]

95KF961186 unassigned, chicken megrivirus [chicken/B21-CHV/2012/HUN]

KF961187, unassigned, chicken megrivirus [chicken/CHK-IV- CHV/2013/HUN]

L. 3690629, 'unassigned, chicken proventriculitis virus [CPV/Kore

LO5! HM751199, Megrivirus, Melegrivirus Al turkey hepatitis virus [2993
o5 KF979336, unassigned, chicken picornavirus 5 27C]

KF979335, unassdgned chicken picornavirus 4 [5C]

KC663628, unassigned, duck megrivirus [L

-~ KC8L11837, unassigned, pigeon mesivirus 2 [pigeon/GALIIS-PiMeV/2011/HUN]

KC876003, unassigned, mesivirus 1 [HK21]

IN819202, Dicipivirus, Cadicivirus AL, canine A})lcod\c\slrowus [209]
JF973686, Rosavirus, Rosavirus AL [moust 10]
0.0sKP054278, Unassigned, bat plcomavlrus BatPV/V14/13/Hun

» KP054276, unassigned, bat picornavirus (BatPV/V12/13/Hun|
K o2 KP054275, unassigned, bat picornavirus [BatPV/V11/13/Hun)
0s KP054277 unassigned, bat picornavirus [BatPV/V13/13/Hun|

bat picornavirus [BatPV/V&/13/Hun]
KP054273 unassigned, bat picornavirus [Ba'P\//VlIla/Hun]
14851, Mischivirus, Mischivirus Al [bat/China/2010]

KP100644, unass\gned African bat icavirus 13]

M20562, Cardiovirus, Cardiovirus B1, Theiler's murine encepha\omyelms virus [GDVII]
MB1861, Cardiovirus, Cardiovirus Al, encephalomyocarditis virus 1 [

;. JQBG: 4242 Cardiovirus, Cardiovirus Cl Boone cardiovirus 1 [raUSA/2010]
Jx683808 Cardlovwrus Cardiovirus C2 Boone cardiovirus 2 [rat/USA/2012]
DQ641257, Senecavirus, Senecavirus Al, Seneca Valley virus 1 [cc/US/SVV-001]

FJ438908, unassigned, human cosavirus D1
FJ555055, unassigned, human cosavirus E1 [Ausiralia/61]

FJ438907, unassigned, human cosavirus B1 [2263]

FJ438902, Cosavirus, Cosavirus AL (055!

JN567758 unasslgned human cosavirus F1 [PK5006]

Rhthovlrus Bovine rhinitis B virus 1 [ECll]

36206 ithovirus, Bovine rhinitis A virus 2
phmovlrus Foot-and-mouth disease virus O1 [Kaumeuren]

><96870 Aphlhcvlvus Equine rhinitis A virus 1

T M396707, unassigned, lesavirus 1 [Mis101308/2012]
'_|;_: KM396708, unassigned, lesavirus 2 [Nai108015/201

Q941880 Hunnivirus, Hunnivirus Al [cattle/HUN/2008]
L F231769, Teschovirus, Teschovirus Al porcine teschovirus 15Talf ]
X96871, Erbovirus, Erbovirus Al, equine rhinitis B irus 1 [P1436/71]

KM589: ovine erbo-like picornavirus [TCH6]

.00 KM873613, unassigned, tortoise picornavirus [9-05]

0% KM873614, unassigned, tortoise picornavirus [144-10]

KM873615, unassigned, tortoise picornavirus [2013-T4]

KM873612, unassigned, tortoise picornavirus J5-04]

KM873611, unassigned, tortoise picornavirus [1¢
KM873616, unassigned, tortoise picornavirus 124 4-10]

KMB73617, unassigned, tortoise picornavirus [5- ;

JF973687, Mosavirus, Mosavirus AL [mouse/M /USA/2010]

KF958461, Masavnrus Mosavirus A2 [SZAL6-MoV/2011/HUN]
1 IN572117, unassigned, feline picornavirus 355;]
JN572119 unassigned, feline picornavirus [1021F]

JIN572115, unassigned, feline picornavirus [cavHong Kong/073F/20079

JN572116, unassigned, feline picornavirus [127 ]

JN572118, unassigned, feline picornavirus [6

069KJ641687 unass\gned bat picornavirus [B(Mf P\CO\/IFJZOlZ]

1699, unassigned, bat picornavirus [BtMf-

KJ641690 unassigned, bat picornavirus Bth PicoV-1/GD2012]

HQ595344, unassigned, bat picornavirus F]

HQ595345, unassigned, bat picornavirus [TLC21F]

KJ641693, unassigned, bat picornavirus [BtRh-PicoV/SC2013]

1 HQ595340, unassigned, bat picormavirus [NC16A]

IQ595341, unassigned, bat picornavirus [tMHZZA]

95343, unassigned, bat picornavirus [MHIF]
HQS 5343, Unassigned, bat picornavirus [SK17F]
J0814852, unassigned, la io picornavirus 1
KJ641694, unassigned, bat picornavirus [BtRs-PicoV/YN201 ;
JN831356 unasmgnsd canine picornavirus [dog/Hong Kong/S 5F/2008]

, LC036579, unassigned, bovine picornavirus [Bo-12-3/2009/JP!
LC036581 unassigned, bovine picornavirus [Bo-12-11/2009/JPN]

0,05 LC036580, Unassigned, bovine picornavirus [Bo-12-7/2009/JPN]

LC036582, unassigned, bovine picornavirus [Bo-12- 38/2009/JPN]
Lcooegu unassigned, Bovine picornavirus [Bo-11-39/2009/JPN]

Sapelovirus, Sapelovirus AL, porcine sapelovirus 2/
AV0647OB Sapelovuus Sapelovirus B1, simian sapelovirus 1 [SV2-2383]
KJ641696, unassigned, bat picornavirus [BtVs-PicoV/SC2013]

KJ641589 unass\lgned bat picornavirus [BtMa- PICOV/FJZOIZ
AYS0302 3 Sapefovirus, Auan sapelovius 1 [TWSO

lifornian sealion sapelowus [1162]
KJGAISBB unass\gned bat picornavirus [BtRlep-PicoV/FJ20172]

1 KJ641692, unassigned, bat picornavirus [BtRa-PicoV/JS2013]
KJ641585 unassigned, bat picornavirus [BtRf-PicoV-1/YN2012]
KJ641697, una55|gned bat picornavirus [BtNv-PicoV/SC2013]

M33854, Enterovirus, EV-B CV-B3 [Nancy]

AF326766, Enterovirus, EV-J1 [SV6-163' 1)

D00820, Enterovirus, EV-D70 [J670-71]

\/DllAg Enlerovlrus EV-C PV1 [Mahoney]

1, Enleruvlrus EV-AT71 [BrCr

FDCC

KF'SASE(BS unassigned, Dromedary camel enterovrus 2

! KP345887, unassigned, Dromedary camel enterovirus 1 [19CC]
DQ092770, Enterovirus, EV-F1 BEV-2 [BEV-261 RM2]
DQ092769, Enterovirus, EV-E1 BEV-1 [Le-Ra)

AF363453, Enterovirus, EV-G1 [UKG/410/73]

AF201894, Enterovirus, EV-H1 [A-2 plague virus]

124917, Enterovirus, RV-A16 [11757]

EF186077, Enterovirus, RVC HRV QPM]
K02121, Enterovirus, RVrBlll[
T KP233897, unassigned, rabovirus [Berlm/JanZDl]J0572
KJ950883 unassngned rat picornavirus [rat/NYC-B10/USA/2010]
pigeon B 1/2003]
KC560801 unassigned, plgeon p\cornamArus B'['(J;AL 7/2010/Hu5|39ary]

FR727145, 712003
% ;&uan/HuN/zo{O] !

JN674502, unassigned, quall picornavirus 1
KT880670, unassigned, phacovirus [Pf-CHK:
, falcovirus [kestrel'VOVE0622/2013/HU

30449, unassigned, N
1641684, unassigned, bat picornavirus [BIRf-PicoV-2/YN2012]
U 010]

KT452637, unassigned, rodent hepatovirus [RMU101637Micarv2(

KT452641, unassigned, rodent hepatovirus KSllSlOMgog\aZOlll
KT452644, unasslgned rodent hepatovirus [[KS111230Crimig2011]
1 KT229612, unassigned, woodchuck hepatovirus [3ID]

KT229611 unass\gned woodchuck hepawwus 2|D 0121

M14707 Hepamwrus Hepa(owus Al hepanns Avurus [HV-175]

D00924, Hepatovirus, Hepatovirus A1, simian hepatitis A virus [AGM-27]

KT452658 unass\gned Sl’\rew hepalovlrus [KKSlZlZ(QSolaraZOlZ]
KT452661,

i KT452695 unassngned hedgehag hepatovirus Ige\75Emeur2014
KT452698, unassigned. hedgehog hepatourus [Igel6@Erieur2014
KT452691, unassigned, hedgehog hepatovirus i 14]
KT452714 unassigned, bat hepatovirus 010]
158, unasslgned lupaia hepaluwus EN
KT452730 Colafr2010]
KT452729, a 010]
KR703607, Unassigned, phopivirus [NewEngland/US/

20,
KTAszuz unass\gned bat hepatovirus [SMG1! BSZOMmmang 14]
52735, unassigned, rodent hepatovirus [C1V459Lopsik2004]
AJ225173 Tremovirus, Tremovirus Al, avian encephalomyelitis virus 1 [Calnek vaccine strain]
KF183915, lenl Ivirus, Limnipivirus C1, fathead minnow picornavirus llihmI]JMN/USA/Zolo

0% KF183916 lenﬁjlvwrus Limnipivirus Cl fathead mlnnow picornavirus 1 [fhm/2/MN/! 2
0, Limnipivirus, Limnipivirus C1, fathead m E\comawus 1 [fhm/20/IL/USA/2010]
KF306267 Limnipivirus, Limnipivirus B1, carp plcomavlrus 1
IX134222, lemplvlrus lenlplvlrusAl bluegill picornavirus 1 032]
KC8436 7, us 1 [F15/05]
KJ641695, unassigned, bat p\cornawus [va Pieou. 1/SA><201]
AF327920 Parechovirus, Parechovirus B1, Ljungan Vllus 1[87-012]
HF677705, unasslgned sebokele virus 1[An/B/ 27/d]
L0271, Parechovirus, Parechovirus AL, human parechovirus 1 [Harris]
F006989, unassigned, ferret [ferret/MpPeV1/NL]
JQ316470, Pasivirus, Paslv\mSAl S\MnelFranceIZOll]
A8937989 unaSsigned, crohivirus 1 [shrew/ZM54/Zam
465954 Avisivirus, Avisivirus A1 mrkeyIMl76 TuASV/2011/HUN]
KC614703 Avisivirus, Avisivirus Al [turkey/USA/IN1/2010]
KF979334, unassigned, chicken picornavirus 3 [45C]
KT880669, unass\gned chicken picornavirus Pl CHK1/AsV]
9333, unassigned, chicken picornavirus 2 [44C]

KF97!
KJ000696, unass\gned aalivirus [duck/GL/12/China/2012]
—— KM203656, unassigned, orivirus l[chlccken/Pf CHK1/2013/HUN]

B L "KT880667, unassigned, orivirus 2 [P
D0249299 Avlhepalovvus Avlhepatovwrus Al, duck hepatitis A virus 1 LDS
KC935379, Ki \L6-KuV/2011/HUN]

unassigned, bat iunsaglvlrus
KP770140, ampivirus [NEWT/2009HUN]

us AL, seal 1[HO-02-21]

05
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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]
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.SgPlMgl& 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]
o é]><401523, AiV-C1, porcine kobuvirus [CH/HNXX-4/2012]
0_98KM051987, AiV-C1, porcine kobuvirus [CH/KB-1/2014]
T KC204684, AiV-C1, porcine kobuvirus [XX]
0_57KF539763, 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]
1 JN387133, AiV-A2, canine kobuvirus [dog-AN211D-USA-2009]
0_7.]_N088541, AiV-A2, canine kobuvirus [US-PC0082]

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

! KC161964, AiV-A2, canine kobuvirus [UK003]

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]
1 ABO010145, AiV-Al [A846-88]

1 AB040749, AiV-Al [AV-FL]

JIX564249, AiV-Al [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 [TMOO1k]
4| l

0.9

0.98

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

e |
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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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]
KM051987, 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-CHI]
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]

10afol 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]

Fig. 4
3CD

KF006985, AiV-B2, ferret kobuvirus [ferret/MpKoV38/NL/2010]
AB084788, AiV-B1, bovine kobuvirus [U-1]
97 100— GU245693, AiV-B3, ovine kobuvirus [sheep/TB3/HUN/2009]
KJ934637, AiV-A5, roller kobuvirus [SZAL6-KoV/2011/HUN]
100] AB010145, AiV-Al [A846-88]
100/l AB040749, AiV-Al [AV-FL]
00| 100[- JX564249, AiV-A1 [kvgh99012632/2010]
FJ890523, AiV-Al [Chshc7]
100- DQ028632, AiV-Al [Goiania/GO/03/01/Brazil]
08| — 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 IN387133, AiV-A2, canine kobuvirus [dog-AN211D-USA-2009]
JN088541, AiV-A2, canine kobuvirus [US-PC0082]
70 100 KC161964, AiV-A2, canine kobuvirus [UK003]
KF924623, AiV-A2, canine kobuvirus [12D049]
99! JQ911763, AiV-A2, canine kobuvirus [CH-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]
0 HM228882, unassigned, bat kobuvirus [TMO03K]

1001 @ KT325852, AiV-E1, rabbit picornavirus [Rabbit01/2013/HUN]
65

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

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

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

97

69

KF387721, Sakobuvirus A1, feline salivirus [FFUP1/Portugal/2012]
GQ179640, Salivirus Al [hu/NG-J1/Nigeria/2007]

e
0.5

Figure 4: Phylogenetic analyses of Kobuvirus 3CD using Maximum likelihood tree inference
(MEGAS5.2). 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+I) 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
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 : 955
d : Estimate

[ 1] Aichivirus_Al_AB010145_AB846-88

[ 2] Aichivirus_A1_AB040749_AV-FL

[ 3] Aichivirus_Al_FJ890523_isolate_Chshc7

[ 4] Aichivirus_Al1_DQ028632_isolate_Goiania/GO/03/01/Brazil

[ 5] Aichivirus_Al_JX564249_strain_kvgh99012632/2010

[ 6] Aichivirus_A2_JN387133_CKV_dog-AN211D-USA-2009

[ 7] Aichivirus_A2_KF924623_CKV _isolate_12D049

[ 8] Aichivirus_A2_KC161964_CKYV_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_KM091960_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_KMO051987_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

(381

[39]
(40}

411

[42]
[43]

[44]
[45]

AiV-21
AiV-21
RiV-A1
RiV-A1
AiV-A1
RiV-R2
RiV-22
BiV-A2
BiV-A2
BiV-A2
BiV-A3
AiV-A4
AiV-A4
RiV-A4
RiV-R5
RiV-26

AiV-B1
RiV-B2
AiV-B3

AivV-C1l
AiV-C1
AivV-Cl
AiV-C1
AiV-C1
AiV-C1
BiV-C1
AiV-C1
AiV-Cl
AiV-Cl
AivV-Cl
AiV-Cl
AiV-Cl
AiV-C1
AiV-C1
AivV-Cl
Aiv-Cl
Aiv-C1
AivV-C2

AiV-D1
AiV-D2

AiV-E1

BiV-F2
AiV-F1

Sav-Al
Sakv-al

1 2 3 4 5 6 7 8 9 10 11
0000
0296 0.0000

0663 0.0366 0.0000
0.0414 0.0201 0.0000
0.0307 0.0355 0.0390 0.0000

0.
0.
0.
0.
0.

0.0000
0.0105 0.0000

0.0618 0.0595 0.0000
0.0198 0.0187 0.0513 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].

12 13 14 15 16 17 18
0.0000
0.0234 0.0000
Q 0176 0.0246 0.0000
SEECIENGEEORNONEE] Bizais o.co0
0.0000

cocoocooooccoccooo0000
o
=

21 22 23
0000

0320 0.0000

1103 0.0985 0.0000
0427 0.0273 0.0961
0724 0.0640 0.0854
0297 0.0166 0.0996
0961 0.0902 0.0486
0819 0.0735 0.0985
0546 0.0415 0.0961
0996 0.0902 0.0534
1020 0.0913 0.0297
0807 0.0617 0.0641
0996 0.0902 0.0486
0688 0.0664 0.0866
0878 0.0747 0.1127
0641 0.0546 0.0890
0878 0.0771 0.0949

0.0000

0.0628 0.0000

0.0273 0.0581 0.0000

0.0937 0.0819 0.0913 0.0000

0.0746 0.0770 0.0652 0.0878 0.0000

0.0438 0.0628 0.0344 0.0949 0.0616 0.0000

0.0937 0.0819 0.0925 0.0261 0.0890 0.0937 0.0000

0.0890 0.0747 0.0878 0.0427 0.0902 0.0866 0.0463 0.0000

0.0652 0.0771 0.0629 0.0558 0.0890 0.0771 0.0546 0.0593 0.0000

0.0937 0.0842 0.0937 0.0297 0.0937 0.0985 0.0273 0.0391 0.0391 0.0000

0.0735 0.0795 0.0676 0.0652 0.0712 0.0688 0.0676 0.0783 0.0830 0.0735 0.0000

0.0771 0.0747 0.0700 0.1103 0.0961 0.0795 0.1127 0.1044 0.0949 0.1115 0.1056 0.0000

0.0605 0.0415 0.0546 0.0795 0.0771 0.0569 0.0724 0.0735 0.0783 0.0771 0.0759 0.0842 0.0000
0.0688 0.0842 0.0747 0.0890 0.1008 0.0771 0.0842 0.0866 0.0866 0.0902 0.0913 0.1246 0.0842 0.0000

.0000
0.0000

0.0000

BESEEE 0.0000

1. Tamura K., Peterson D., Peterson N., Stecher G., Nei M., and Kumar S. (2011). MEGAS5: Molecular Evolutionary Genetics Analysis using Maximum Likelihood, Evolutionary Distance, and Maximum Parsimony Methods. Molecular Biology and Evolution 28: 2731-2739.

Pl:

intra-typic observed
observed
observed
observed

aa
aa
aa
aa

divergence:
divergence:
divergence:
divergence:

<13%

14-34%
36-50%
53-63%

=
=
=
=

aa
aa
aa
aa

identity:
identity:
identity:
identity:

>85%

66-84%
50-64%
37-47%
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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 ----------=====nn=nn---- 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_KM091960_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_HM228882_TMO003k_3D

[45] Salivirus_A1_GQ179640_hu/NG-J1/Nigeria/2007

[46] Sakobuvirus_Al_KF387721_isolate_FFUP1/Portugal/2012

[

4

[ 1] Riv-Al
[ 2] RiV-Al
[ 3] aiv-pl
[ 4] Aiv-Al
[

[

[

[

[

0000
0243 0.0000
0213 0.0198 0.0000
0.0228 0.0198 0.0000
0.0289 0.0258 0.0122 0.0000

coooo

5] Riv-al

6] RiV-A2

7] RivV-A2 a 0.0000

8] AiV-A2 . 0.0137 0.0000

9] AiV-A2 . 0.0122 0.0030 0.0000
[10] AiV-A2 . 0.0167 0.0076 0.0046 0.0000
[11] AiV-A3
[12] AivV-R4
[13] AivV-R4
[14] AiV-R4
[15] AiV-R5
[16] AiV-A6

[17] Aiv-D1
[18] Aiv-D2

[19] Aiv-Bl
[20] Aiv-B2
[21] Aiv-B3

[22] Aiv-Cl
[23] aiv-cl
[24] aiv-cl
[25] aiv-cl
[26] Aiv-Cl
[27] Aiv-Cl
[28] Aiv-Cl
[29] Aiv-Cl
[30] aiv-cl
[31] aiv-cl
[32] aiv-cl
[33] aiv-cl
[34] aiv-cl
[35] aiv-cl
[36] aiv-Cl
[37] aiv-Ccl
[38] aiv-cl
[39] Aiv-cl
[40] Aiv-c2

0.0000
0.0228 0.0000
0.0167 0.0167 0.0000

16 17 18

19 20

21 22

0.0000
0.0182 0.0000
0.0318 0.0258 0.0000
0.0409 0.0379 0.0303 0.0000
0.0000

[41] Alv-El 0.4647 0.4586 0.4601 0.4632 0.4663 0.4617 0.4601 0.4586 0.4586 0.4586 0.4601 0.4525 0.4571 0.4540 0.4709 0.4684 0.4985 0.4939 0.4755 0.4722 0.4709 0.4655 0.4717 0.4671 0.4671 0.4671 0.4686 0.4640 0.4693 0.4655 0.4671 0.4640 0.4640 0.4640 0.4655 0.4625 0.4609 0.4671 0.4655 0.4778 0.0000
[42] AiV-F1 0.0000
[43] AiV-F2 {2888 0.0000

(48] unnssioned 03970 0.3970 0.3995 0.3970 03970 0.4045 04045 0.4045 0.4045 0.4070 0.4045 0.4095 0.4145 0.4095 0.4146 0.4081 0.4573 0.4573 0.4095 0.3920 0.4070 0.4020 0.4045 0.3995 0.4045 0.4045 0.4045 0.4045 0.4055 0.4045 0.4020 0.4020 0.4020 0.4045 0.3985 0.4020 0.3995 0.4045 0.4045 0.4121 0.3712 0.3618 0.3718 0.0000

[45] sav-al 0.0000
[46] Sakv-Al 0.5644
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 675 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). MEGAS5: 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% =
observed aa divergence: 6-30% =
observed aa divergence: 31-50% =
observed aa divergence: 48-58% =

aa
aa
aa
aa

identity:
identity:
identity:
identity:

>96%

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