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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 |2016.004aS (assigned by ICTV officers)

To create 4 new species within:
Fill in all that apply.

Genus: | Cosavirus 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 species: | Representative isolate: (only 1 per GenBank sequence
species please) accession number(s)
Cosavirus B human cosavirus B1 [2263] FJ438907
Cosavirus D human cosavirus D1 [5004] FJ438908
Cosavirus E human cosavirus E1 [Australia/81] FJ555055
Cosavirus F human cosavirus F1 [PK5006] JN867758

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 cosaviruses were detected in human faecal samples collected worldwide. No virus
isolates are available.
The novel viruses exhibit the typical Cosavirus genome layout:

VPg+5'UTRREST[1A-1B-1C-1D-2ANPGP/2B-2CHe/3A-3BVPI-3CP-3DP 3 UTR-poly(A)

The novel cosaviruses are distinuished from Cosavirus A by an aa divergence (number of
amino acid differences per site from between sequences, p-distance) of 43-55% of the capsid
proteins and 30-40% of 3CD (compare Tables 1, 2; Appendix). The amino acid identity of the
known cosavirus genomes is greater 57%.

Species demarcation rules in the genus:

Members of a species in the genus Cosavirus:

- share greater than 65% aa identity in P1 (corresponds to <35% p-distance; Appendix Table 1)
- share greater than 95% aa identity in 3CD (<5% p-distance; Appendix Table 2).

Note:

1. Creation of Cosavirus C is pending due to incomplete virus sequence.

2. Kapusinszky et al. (2012) suggested inter-species recombination. Appendix Table 2 indicates
two examples of such recombination events (JN867757, KM516909; highlighted in red).
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MODULE 11: APPENDIX: supporting material

additional material in support of this proposal

References:

Kapoor A, Victoria J, Simmonds P, Slikas E,. Chieochansin T, Naeem A, Shaukat S, Sharif
S, Alam MM, Angez M, Wang C, Shafer RW, Zaidi S, Delwart E. 2008. A highly
prevalent and genetically diversified Picornaviridas genus in South Asian children.
Proc. Natl. Acad. Sci. USA 105:20482-20487.

Holtz LR, Finkbeiner SR, Kirkwood CD, Wang D. 2008. Identification of novel picornavirus
related to cosaviruses in a child with acute diarrhea. Virol. J. 5:159.

Kapusinszky B, Phan TG, Kapoor A, Delwart E. 2012. Genetic diversity of the genus
Cosavirus in the family Picornaviridae: A new species, recombination and 26 new
genotypes. PLoS ONE 7(5):e36685.

Dai XQ, Hua XG, Shan TL, Delwart E, Zhao W (2010) Human cosavirus infections in
children in China. J. Clin. Virol. 48:228-229.

Blinkova O, Rosario K, Li L, Kapoor A, Slikas B, Bernadin F, Breitbart M, Delwart E. 20009.
Frequent detection of highly diverse variants of cardiovirus, cosavirus, bocavirus, and
circovirus in sewage samples collected in the United States. J. Clin. Microbiol.
47:3507-3513.

Stocker A, Souza BFCD, Ribeiro TCM, Netto EM, Araujo LO, Corréa JI, Almeida PS, de
Mattos AP, Ribeiro Hda C Jr, Pedral-Sampaio DB, Drosten C, Drexler JF. 2012.
Cosavirus infection in persons with and without gastroenteritis, Brazil. Emerg. Infect.
Dis. 18(4):656-659.

Khamrin P, Chaimongkol N, Malasao R, Suantai B, Saikhruang W, Kongsricharoern T,
Ukarapol N, Okitsu S, Shimizu H, Hayakawa S, Ushijima H, Maneekarn N. 2012.
Detection and molecular characterization of cosavirus in adults with diarrhea, Thailand.
Virus Genes 44:244-246.

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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HQS595340, unassigned, bat picomavirus 1 [NC16A]
HQS95341, unassigned, bat picomairus 1 [LMH22A]
1HQ595342, unassigned, bat picomasirus 2 [MHF]
11Q595343, unassigned, bat picomanirus 2 [SK17F]
INB31356, unassigned, canine picomavius 1 [dog/Hong Kong/325F/2008]
KJ641694, unassigned, bat picamavirus [BIRs-PicoV/YN2010]
JQ814852, unassigned, la o picormavirus 1
J HQ595344, unassigned, bat picomavrus 3 [TLC5F]
345, unassigned, bat picomarus 3 [TLC21F]

KJ641693, unassigned, bat picomavirus [BIRh-PicoV/SC2013]

~ IN572117, unassigned, feline picomavius [356]
11 IN572119, unassigned, feline picomavirus [1021F]
NS72115, unassigned, eline comais 1 [catHong Kong 073F207]

0,54<J641687, unassigned, bat picomavirus [BIMI-PicoV/F12012]
| KJ641690, unassigned, bat picomavirus [BtM-Picov-1/GD2012)
KJ641699, unassigned, bat picomavirus [BIMF-PicoV-2/SAX2011]
,85L.C036581, unassigned, bovine picomavirus [Bo-12-11/20090PN]
LC036582, unassigned, bowine picomavirus [Bo-12-38120090PN]
LC036579, unassigned, bovine picomavirus [Bo-12-3/20090PN]
LC036580, unassigned, bovine picomavirus [Bo-12-7/20090PN]
LC006971, unassigned, bovine picomavirus [Bo-11-39/2009PN]
345888, unassigned, dromedary camel enterovirus 2 [20CC]
KP345887, unassigned, dromedary camel enterouius 1 [19CC]
DQO92770, Enterovirus, EV-F1BEV-2 [BEV-261-RM2]
DQ092769, Enterovirus, EV-E1 BEV-L [LC
AF363453, Enterovirus, EV-G1 [UKG-410-73]
U22521, Enterovirus, EV-A71[BICr]
AF326766, Enterovirus, EV-J1 [SV6-1631]
00820, Enterovirus, EV-D70[J670-71]
AF201894, Enterovirus, EV-H [A-2 plaque virus]
K02121, Enterovirus, RV-B14[1959]
186077, Enterovirus, RV-C3 [HRV-QPM]
124917, Enterovirus, RV-AL6[1175:
, Enterovirus, EV-C PV1 [Mahoney]
M33854, Enterovirus, EV-B CVB3 [Nancy]
[T KP233807, unassigned, rabovius [BerilJan2011/0572)
KJ950883, unassigned. rat picomavirus [RPVINYC-B10]
AF406813, Sapelovirus, Sapelovirus AL, porcine sapelovirus 1 [V13]
AY064708, Sapelovitus, Sapelovirus B1, simian sapelovirus 1[SV2-2383]
KJ641696, unassigned, bat picomavirus [BtVs-PicoV/SC2013]
KJ641689, unassigned, bat picomavirus [BiMla-PicoV/FJ2012]
368, unassigned, Califormian seaion sapelovirus [1162]
IN674502, unassigned, quail picomavirus
70, unassigned, phacouirus [P-CHK/PhV]

ES

FR727144, unassigned, pigeon picomavirus B [pigeon/Norway/03/641/2003
KCS560801, unassigned. B [GAL gary]
AYS63023, Sapelovirus, Avian sapelovirus 1 [TWS0A]

0,54KJ641688, unassigned, bat picomavirus [BIRlep-PicoVIFI2012]
5 K641692, unassigned, bat picamavirus [BiRa-Picov/JS2013]
1 KJ641685, unassigned, bat picamavitus [BIRI-PicoV-1/YN2012]

KJ641697, unassigned, bat picomavirus [BINW-PicoV/SC2013]

KM873613, unassigned, tortoise picomavirus [9-05]

1 KM873614, unassigned, tortaise picomaurus [144-10]
KMB873615, unassigned, tortoise picomavirus [2013-T4]

KM873617, unassigned, tortoise picomavirus [5-03]
KM873616, unassigned, tortoise picomavirus [124-4-10]

3687, Mosavirus, Mosavirus A1 (M-

KF958461, Mosavirus, Mosavirus A2 [SZAL6-Mov/2011/HUN]

- M350, snacsanod. esais £ (ME1013002012]
{0, inaned e 2 moraon
»

3Q941880, Hunnivirus, Hunnvirus A1 [BHUV1/2008/HUN]
L —— AF231769, Teschovirus, Teschovirus A1 [Talfan]

EU236594, Aphthovirus, Bovine rhiritis B virus 1 [EC11]
IN936206, 3 virus 2 [H-1]

X00871, 3 01 [Kaubeuren]
6870, \ virus 1[PERV]
X96871, Erbovirus, Eq virus 1[P1436/71]
KM589358, unassigned, bovine picomavirus [TCH6]
POS4277, unassigned, bat picomavirus [BatPVIVI3A3/Hun]

 5.9-KP054276, unassigned, bat picomavirus [BatPV/V1213/Hun]

KP054274, unassigned, bat picornavirus [BatPV/V8/13/Hun]
KP054275, unassigned, bat picomavirus [BatPV/V1LA3Hun]
KP054273, unassigned, bat picormauirus [BatPV/VL/L3/Hun]

54278, unassigned, bat picormavirus (BatPV/V14/13Hun]
JQB14851, Mischivirus, Mischivirus AL[China/2010]
KP100644, unassigned, Affican bat icavius [TNo13]
2, Cosavirus, Cosavirus AL [0553]
® INB67758, Cosavirus, Cosavins F1, human cosaitus F1 [PK5006]
® F438907, Cosavirus, Cosavius B1, humen cosavirus B1 [2263]
® FI555055, Cosavirus, Cosavius E1, human cosavrus E1 [Australia/6]
@ F3438908, Cosavirus, Cosavius D1, human cosarus D1 [5004]
Mg, Cariovius Contouine AL enccohobmycsarnts s 17
M20562, Cardiovirus, Cardiovirus B1, Theiler [Govil
4242, Cardiovins, Cardcus . boone cartoutts 1 (ralUSA2010]
X683808, Cardiovirus, Cardiovirus C2 , boone cardiovirus 2 [ral/USA2012]
641257, Senecavirus, Senecavirus AL Seneca Valey virus [SVV-001]
KJ690629, unassigned, chicken proventricuits irus [CPV/Korea/03]
KF961187, unassigned, chicken megrivirus [chicken/CHK-IV-CHVI2013HUN]
KF961186, unassigned, chicken megrivirus [chicken/B21-CHV/2012/HUN]
KF979336, unassigned, chickenpicomayirus 5 [27C]
HM751199, Megrivirus, Melegrivirus AL turkey hepatits virus 1 [2993D]
KF970335, unassigned, chicken picomavirus 4 [5C]

074

KCB03628, unassigned, dck megris 1Y)
T KC876003, unassigned, mesiirus [HK2:
KC811837, unassigned, mesivirus 2 [p\gem/GALHS PiMeVI2011/HUN]
T INB19202, Dicipivirus, Cadicivirus AL, canine picodicistrovius [209]
JF973686, Rosavirus, Rosavirus AL, murine ros:
K934637, Kobuvirus, Aichivirus AS, roller kobuwirus [SZALG-KoV/2011/HUN]
JQ898342, Kobuvirus, Aichivius A6, Kathmandu sewage kobunrus [KoV-SewKTM]
JF755427, Kobuvirus, Aichivirus A3, murine kobuvirus [M-5/USA/2010]
ABO10145, Kobuvirus, Aichivirus A1 [A846-83]
KJ958930, Kobuvirus, Aichivirus Ad, feline kobuirus [120240]
KF831027, Kobuvirus, Aichivius A4, feline kobunirus [FK-13]
KM091960, Kobuvirus, Aichivirus Ad, feline kobuvirus [FeKoV/TE/52/[T/13]
IN387133, Kobuvirus, Aichivirus A2, carine kobuvirus [dog-AN211D-USA-2009]
1245693, Kobuvirus, Aichivirus B3, ovine kobuvirus [sheep/ TBIHUN/2009]
KF006985, Kobuvirus, Aichivirus B2, ferret kobunirus [MpKov38]
ABOB4788, Kobuvirus, Aichivirus B1, bovine kobuvirus 1[U-1]
EU7874590. Kobuvirus, Aichiirus C1, porcine kobudrus [swine/S-UHUN/2007/Hungary]
KF793927, Kobuvirus, Aichivirus C2, caprine kobuirus [12Q108]
C055960, unassigned, kagoirus 2 [cattle/Kagoshima-2-24-KoVI2015/3PN]
LC055961, unassigned, kagovrus 1 [cattle/Kagoshima-1-22-KoV/2014/PN]

KJ641691, unassigned, bat picomavirus [BiMI-PicoV-2/GD2012)
KJ641686, unassigned, bat picomavirus [BIMr-PicoVi2)2010]
5852, unassigned, rabbit picomarus [Rabbito1/2013HUN]
GQ179640, Salivirus, Salvirus A1 [NG-J1]
T KF741227, Sicinivirus, Sicinivirus A1 [UCC001]
0.2 KF979331, Sicinivirus, Sicinivirus A2, chicken picomavirus 1 [55C)

GU182406, Passerivirus, P 5 us 1]t
GU182408, Oscivirus, Oscivirus AL turdiirus 2 [robin/Hong Kong/10717/2006]

GU182410, Oscivirus, Osciirus A2, turdiirus 3 [thrushHong Kong/10878/2006]
1[F ig: 2]

387721, Kob

1

KJ415177, unassigned, tortise rafiirus [UF4]
KF979334, unassigned, chicken picornavirus 3 45C]
KTB80669, unassigned, chicken picomavirus [PHCHKLASV]
KF979333, unassigned, chicken picomavirus 2 [44C]
KC465954, Avisivirus, Avisiirus A1 [turkey/M176-TUASV/2011/HUN]
KC14703, Avisivirus, Avisivirus AL [USAIN]

M203656, unassigned, orvirus 1 [chicken/P-CHK1/2013/HUN]
=— KT880667, unassigned, orvirus 2 [PF-CHK1]
KJ000696, unassigned, aalvirus (duck picomavrus) [GLAL2)
DQ249299, 1, duck hepatitis A virus 1 [03D]
JQ316470, Pasivirus, Pasivirus AL, swine pasivirus 1 [swine/France/2011]
AB937989, unassigned, crohnirus [shew/ZM54]

1. Ljungan vius 1 [87-012)

HFSTIT05, unassigned, sebokelevius 1 [An/BI12271c]

102971, . P 1 [Haris]
KF006989, unassigned, fene:parecnwms [MpPeV1]
641698, unassigned, bat picomavirus [BIM-PicoV-1/SAX2011])
Qe14853, unassigned, Rfinoptus affrispicomayius 1
KC935379, 1, roller kunsaghirus [roller/SZAL6-KuV/2011/HUN]
T unassigned, [Davcamsmon/zﬂl:i]
EU142040, . Aquamavius A1 seal picomavirus 1[HO-02-21]

KC843627, 1, el picomanirus [F1505]
-, o KF183915, Limnipivirus, Limnipivius C1, fathead minnow picomavirus 1 (m/L/MNUSA/2010]
KEL53815,Limwpiviras, Lirivns G thesd mioo pecnains 1 (baVUSA1230]
, KFB7440, Limnipivirus, Limmipivius C 1[Mm/201L/USAI2010]
KCa55555, Limnioiive Linniivs 1. s minen pmumawusl[ug 283
1[F37/06]

KF306267, Limnipivirus, Limnipivius B1, [F3

IX134222, L\mmpwlrus‘ Limnipivirus AL bluegil picomavirus 1 [04-032)
7452695, unassigned, hedgehog hepetodnus (geTSEreuz014]

! Kraszcos,

KT452691, unassigned, hedgehog hepaoirus geeEreur2]

KT452714, unassigned, bat hepatovirus [M32Eidhel2010]

KT877158, unassigned, tupaia hepatovirus [TN1]

KT452730, unassigned [BUOZBFBECOAf12010]
KT452729, unassigned, bat hepatovirus [FO1AF48Rhilan2010]
KT452742, unassigned
KT452735, unassigned, rodent hepatovirus [CIV459Lopsk2004]
KR703607, unassigned, phopivirus [NewEngland/USA/2011]

T~ KT452637, unassigned, rodent hepatouirus [RMU101637Mican2010]

KT452641, unassigned, rodent hepatovirus [KS11510Myogla2011]
KT452642, unassigned, rodent hepatovirus [KS111230Crimig2011]
M14707, Hepatovirus, Hepatovirus A1, hepatitis A virus [HM-175]
D00924, Hepatovirus, Hepatovirus AL simian hepatits A virus [AGM-27)
KT229612, unassigned, woodchuck hepatorus [3ID]

KT229611, unassigned, woodchuck hspa‘wvus [20]

096

KT452685, unassigned. rodent hepatoy

[ KTésasse,

Tasoeot umasagned. shren hepctours (121209542017
AT Tramovins, Tomoinia A 1[

P770140, unassigned, ampiirus [NEWT/2013/HUN]

KP230449, unassigned, falcovirus [KestrelVOVE0622/2013HUN]

3Q691613, Gallivirus, Gallivirus AL [turkey/M176/2011/HUN]
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Figure 1 (previous page): Phylogenetic analyses of picornavirus P1 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, common names and
designations of isolates [in square brackets] are given. Yet unassigned viruses are printed in blue.
Proposed name is 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, Kobuvirus, Aichivirus A4, feline kobuvirus [12D24( \)
il Kobuvirus, Aichivirus A4, feline kobuvirus l_[FeKo ITE/S2/IT/13]
KF831027, Kobuvirus, Aichivirus Ad, feline kobuvirus
JIN387133, Kobuvirus, Aichivirus A2, canine kobuvirus 1 [dog-AN211D-USA-2009]
JF755427, Kobuvirus, Aichivirus A3, murine kobuvirus 1 [M-5-USA-2010]
ABOlOMS Kobuvirus, Aichivirus Al [A846-88]
98342, Kobuvirus, Aichivirus A6, Kathmandu sewage kobuvirus [KoV-SewKTM]
K.1934637 Kobuvirus, Aichivirus A5, roller kobuvirus [SZAL6-! KoV/2011/HUN]
AAB084788, Kobuvirus, Aichivirus B1, bovine kobuvirus 1 [U-

GU245693, Kobuvirus, Aichivirus B3, ovine kobuvirus {s ee| 3/HUN/2009]
KF006985, Kobuvirus, Aichivirus B2, 'ferret kobuvirus [ferret/MpKoV38/NL/2010]
EU787450, Kobuvirus, Aichivirus C1, porcine kobuvirus 1 [sw/S-1/HUN/2007]

KF7939270 Kobuvirus, Alihlvllus C2, caprlne kobuwus [12Q108]

Fig. 2
3CD

@govirus 2-24-KoV/2015/JPN]
L<:055961 unasslgned kagnvlrus 1 [came/Kagoshuma 1-22-KoV/20141PN]
640 Sallvlrus Salivirus A1 [hu/NG-J1/Nigeria/2007]
J Gallivirus, GalhvwrusAln[ rkey/HUN/M176/2011]
GU182406, aSSeHvlrus Passerivirus AL, turdivirus 1 |hruShIHOng Kong/00356/2007]
KF741227, Sicinivirus, Sicinivirus AL [chicken/UCCO0 L
Cl o jong Kong/2008]

KF979331, Sicinivirus, Sicinivirus A1 [ChPV-: ]./ch\ckenIS
KF387721, Sakobuvirus, Sakobuvirus A’ [FFUP1/Portugal/2012]
KJ641686, unassigned, bat picornavirus [BtMr-PicoV/JX2010
KJ641691 unassigned, bat picornavirus B(W Plcol\jlzg/Gal/Dzl)lZ]
it picornavir
GUlSZADB Oscivirus, OSCIVIruSAiJ turdivirus 2 rnblanong Kong/1071712003
GUlBZAlO Oscivirus, Oscivirus A2, turdlvlrus [robin/Hong Kong/1087872006]
tortoise rafivirus [UF.
KF961186 unassigned, chicken mEngruS chlcken/BZl CHV/2012/HUN]
°KF961187, unassigned, chicken megrivirus [chicken/CHK-1V-CHV/2013/HUN]
o5 KJB90629, unassigned, chicken proventriculitis virus [CPV/Korea/03]
HM751199, Megrivirus, Melegrivirus AL, turkey hepauus virus [2993D]
5 KF979336, unassigned, chicken picornavirus 5 [27C]
KF979335, unas: (\’gned chicken plcomawus 4[5C]
KC663628, unassigned, duck megrivirus £
- KCB811837, unassigned, pigeon mesivirus 2 [pigeon/GALII5-PiMeV/201/HUN]
KC876003, unassigned, mesivirus 1 [HK21]
JNB19202, Dicipivirus, Cadicivirus AL, canmz}:\codlmswwrus [209]
JF973686, Rosavirus, Rosavirus Al [mouse/US, 10]
0.0 KPD54278 unassigned, bat picornavirus [BatPV/V14/13/Hun]
52 KP054276, unassigned, bat picornavirus [BatPV/Vi2/13/Hun]
o1 KP054275‘ unassigned, bat picornavirus [BatPV/V11/13/Hun)
0.9 KP054277, unassigned, bat picornavirus [BatPV/V13/13/Hun
17 KP054274, unassigned, bat picornavirus (BatPV/V8/13/Hun]
KP054273, unassigned, bat picornavirus [BatPV/V1/13/Hun|
14851, Mischivirus, Mischivirus Al [bat/China/2010]
KP100644, unassigned, African bat icavirus [TNoL
M20562, Cardiovirus, Cardiovirus B1, Theiler's murine encephalomyelms virus [GDVII]
MB1861, Cardiovirus, Cardiovirus A1, encephalomyocardis virus 1
) JQB64242, Cardiovirus, Cardiovirus C1, Boone cardiovirus 1 [rat/US: 2010]
JX683808, Cardiovirus, Cardiovirus C2, Boone cardiovirus 2 [ratUSA/2012]
D 41257 Senecavirus, Senecavirus AL, Seneca Valley virus 1£CCIUSISW -001]
®  FJ438908, Cosavirus, Cosavirus D1, human cosavirus D1 [5004]
I FJ555055 Cosavirus, Cosavirus E1, human cosavirus E1 [Ausiralia/61]
@ FJ438907, Cosavirus, Cosavirus B1, human cosavirus B1 [2263]
FJ438902, Cosavirus, Cosavirus Al [05539
prsooe]

L] JN867758‘ CDSaVWLIS Cosavirus F1, human cosavirus Fl
EUZ30804, Aph thovirus, Bovine rhinitis B virus 1 r£
IN935206, Aphthovirus, Bovine rhinits A virus 2 [F-1]
X00871, Aphthovirus, h disease virus O:
X96870, Aph\huvlrus Equine AU 1 [PERV]
M396 2%
0;

707, unassigned, lesavirus 1 [Mis101308/201:
VoR06, unassigned, lesavirus 2 [Nai108015/201
JQ41880, Hunnivirus, Hunnivirus Al [cattie/HUN/2(
AF231769, Teschovirus, Teschovirus AL porcine teschovirus 1 [Talfan]
X96871, Erbovirus, Erbovirus AL, equine rhinitis B virus 1 [P1436/71]
KMS589358, unassigned, bovine erbo-like picornavirus [TCHE]
KMB873613, unassigned, tortoise picornavirus [9-05]
KMg73614, unassigned. lortose picomavirus [144-10)
tortoise T4

0.99
1

KM573612 unassigned, tortoise picornavirus 504
KM873611, unassigned, tortoise picornavirus [14-04]
KMB73616, unassigned, tortoise picornavirus [124-4-10]
KM873617, unassigned, tortoise picornavirus [5-03]

JF973687, Mosavirus, Mosavirus Al [mouse/M-7/USA/2010]
F958461, Mosavirus,Mosavirus A2 [SZAL6-MoV/2011/HUN]
, IN572117, unassigned, feline picornavirus [356F]

! IN572119, unassigned, feline picornavirus [1021F]
JIN572115, 'unassigned, feline picornavirus [catHong Kong/073F/20079
JIN572116, unassigned, feline picornavirus 7

JN572118, unassigned, feline picornavirus @

r0.69K1641687, unassigned, bat picornavirus [Bti rF’ICO IFJ2012]
1641699, unassigned, bat picornavirus [BtMf-PicoV-2/SAX2011]
KJ641690, unassigned, bat picornavirus [BtMf-PicoV-1/GD2012]
1 10595344, unassigned, bat picornavirus [TLCSF]

HQ595345, unassigned, bat picornavirus [TLC21F]
KJ641693, unassigned, bat picornavirus B(Rh PICDV/SCZDlS]
HQ595340, unassigned, bat picornavirus [NC16/

HQ595341, unassigned, bat picornavirus [LMHZ J
— HQ595343, unassigned, bat picornavirus [MHO)

HQ595343, unasswgned bat picornavirus [S 17F]

JQ814852, unassigned, |a jo picornavirus
KJ641694, unasslgned ba| p\comavlrus [BlRS PicoV/YN201 ;
JN831356, [dog/Hong Kong/3: 5F/2008

) LC036579, unass\gned bovine picornavirus [Bo-12-3/200
LCD35581 unassigned, bovine picornavirus [Bo-12- 11/ZDUQIJPN]
GgsLCOSGEEO unasslgned bovine picornavirus [Bo-12- 7/2009/JPN]
LC036582, unassigned, bovine picornavirus [Bo-12-38/2009/JPN]

LC006971, unassigned, Bovine picornavirus [Bo-11- 39/2009/JPN]

AF406813, Sapelovirus, Sapelovirus AL, porcine sapelovirus 9/ g
AY064708, Sape\owus Sapelovirus B1, s\mlan sapelovlrus 1 [SV2-2383]
KJ641696, at pi
KJedseas, unassigned bal ‘picornavirus L[BtMa oOIET2013

'AY563023, Sapelovirus, Avian sapelovirus 1 [TW90A]
N420368 unassigned, Californian sealion sapelovirus [1162]

641688, unassigned, bat picornavirus [BtRlep-PicoV/FJ201:
1 KJMlGQZ unassigned, bat picornavirus [BtRa-PicoV/JS2013]

KJ641685, unassigned, bat picornavirus [BtRf-PicoV-1/YN2012]
KJ641697, una551gned hat IcCornavirus [vap\cov/sczola]

133854, Enter 3 [Nan
AF326766, Enlerovlrus EV-J1 S\/ 1531]
DO0820, Enterovirus, EV-D70 [J670-71]
V01149 Enterovirus, EV-C PV1 [Mahoney’

U22521, Enterovirus, EV-A71 [BrCr]
i KP345888, Imass\gned Dromedary camel enterovirus 2 [20CC]

KP345887, unassigned, Dromedary camel enterovirus 1 [19CC]
Q09 770, Enterovirus, EV-F1 BEV-2 [BEV 261 RM2]

92769, Enterovirus, EV-E1 BEV-1[LC-R4]

AF3 453, Enterovirus, EV-G1 [UKG/410/73]

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

L24917, Enterovirus, RV-A16 [1175

EF186077, Enterovirus, RV-C3 [HRV- QPM]

K02121, Enterovirus, RV-B14 [1959

KP233897 unass@ned rabovirus [Berhn/JanZDl]J0572/]
50883 unasswgned rat plcomawus [rat/NYC-B10/ USA/ZOlD]

12003]
0/ Hunga y
FR72714¢ 1y/03/603-7/2003]
JIN674502, unass\gned quall picornavirus 1§quall/HUN/2010

KT880670, unassngned phacovirus [Pf-CHK1/ V[]<

-5 P230445, una55|gned falcovirus eslre\/VOVEDBZZZOlS/HUN;
11684, bat picornavirus [BtRf-PicoV-2/YN2012]

KT452637, unass\gned rodent hepalomrus F?MU101637M\Car\/2010]
KT452641, unassigned, rodent hepatovirus [KS1151( Ng gla201; l
KT452644, unassigned, rodent hepatovirus [JKS111230Crimig2011]
, KT229612, unassigned, woodchuck hepatovirus [3ID]
KT229611 unassigned, Wuodchuck hepatovirus [2ID]

KT452685, KEI 012]

KeB0801, unassigned, p\geun picornavirus B&GAL 71201
145,

L4707, Hepatovitus, Hepalovinis AL, hepaiits A wirus [HM-175]
DO0924, Hepatovirus, Hepalovirus AL, simian hepatis Avirus [AGM-27]
- KT452658, h
KT452661, shrew [KS1212895 ors)
-, KT452695, unassigned, hedgehog hepatovirus [lgel75Erieur2014]
KTa52698, unassigned, hedgehog hepatovirus \geIGBEneurZOl]A

idhel2010]

KT45271A

1877158, unass\gned tpaia hepatovirus il

KT4S5730. uhassigned, bat hepalovirus [BUCZBF8CCoair2010)

K1452129, unassigned, bat hepatourus. [FOLAFABRNIan2010]

KR703607, unassigned, phopivirus [NewEngIandlUSA/Z 1)

KT4s274z, unasswgned bat hepatovirus [SMG18520Minmav2014]
rodent

AJ225173 Tremovnrus Tremovirus Al, avian encephalomyelms virus 1 [Calnek vaccine strain]
0.9t F183915, lemplv\rus Limnipivirus C1, fathead minnow picornavirus 1 fhm/]./MN/USAIZOng
KF183916, Limnipivirus, Limnipivirus C1, fathead minnow picornauirus 1 [fhm/2/MN/USA/2010]
KFB74490 Limnipivirus, Limnipivirus C1, fathead minnow gccrna\nrus 1 [thm/20/IL/USA/2010]
306267, Limnipivirus, Limnipivirus B1, carp picornavirus 1 [F37/06]
J><134222 L\mnlplvlrus lempwus A1 bluegill picornavrus, 1 04-032]
KC843627, pi Al,
KJ641698, . bat at picornaviru: [BU\M Pitov 1/5A><201 ]
AF327920, Parechovirus, Parechovirus B1, Ljungan virus 1 [87-012]
HF677705, unassigned, sebokele virus 1 [An/B/1227/d]
L02971, Parechovirus, hum 1 [Harris]

KF006389, 1/NL]
JQ816470 Paslkus PaslvlrusAl Svmne/FranceIZOll]
AB937989, unassigned, crohnwrusl[shrew{ZMs Zambia/201
KC465954, Avisivirus, Avisivirus Al [turkey/M176- TuASV/ZOll/HUN]
KC614703, Avisivirus, Avisivirus AL wrkey/USA/ 10]
KF979334, unassigned, chicken picornavirus 3&
KT880669, unass\gned chlcken picornavirus [Pf HKlIAsV]

KF979333,
aalivirus [duck/GL/lZ/ChlnaIZOl?]

KJ000696,
R - KM203656, unassigned, orivirus 1 [chicken/Pf-CHK1/2013/HUN]
| i KT8g0667, unassigned, oriius 2 [PL.CHKL)
DQ249299, P . duck hepatis A vrus 1030]
L6-KuV/2011/HUN]

KC835375, K us,
bat k
42040, Aduamairus, Aduamavirus AL seal picomavius 1 [HO-02:21]
KP770140, unassigned, ampiiris (NE H3013HON]

T

05
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Figure 2 (previous page): Phylogenetic analyses of picornavirus 3CD gene regions using Bayesian
tree inference (MrBayes 3.2). 178 sequences were retrieved from GenBank. Presented are GenBank
accession numbers, genus names, species names and types. If available, common names and
designations of isolates [in square brackets] are given. 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. The optimal substitution model (GTR+G+I) was
determined with MEGA 5. The scale indicates substitutions/site.
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Table 1: Estimates of Evolutionary Divergence between Pl Sequences

[15]
[16]
[171

[18]
[19]
[20]
[21]

[22]
[23]
[24]

[25]
[26]

FJ438902_Cosavirus
JN867759_Cosavirus
JN867756_Cosavirus
AB920345_Cosavirus
FJ438907_Cosavirus
KM516909 Cosavirus
FJ438908 Cosavirus
KJ194505 Cosavirus
FJ555055_Cosavirus
JIN867757_Cosavirus
JN867758_Cosavirus

Al_strain_HCosV-Al_0553_ (orf)

A19 HCosV-A19_strain_PK6187_(or¥T)
A20_HCosV-A20_strain_NG263_(orf)
A26_HCosV-A26_strain_10928/2012/JPN_(orf)
B1_HCosaV-B1_2263 (orf)
B2_HCosV-B2_JMY-2014_isolate_Cosa-CHN/JMY-2014_ (orf)
D1_HCosV-D1_5004_(orf)
D6_HCosV-D6_isolate_Amsterdam/1994_(orf)
E1_HCosV-E1_Australias81_(orf)
E2_HCosV-E2_strain_NG385_(orf)
F1_HCosV-F1_strain_PK5006_(orf)

JQ864242_Cardiovirus Cl_Boone_cardiovirus_isolate BCV-1
JX683808_Cardiovirus Cl_Boone_cardiovirus_isolate_BCV-2

M81861_Cardiovirus
M20562_Cardiovirus

A_EMCV-1_R
B_TMEV_GDVI1

DQ641257_Senecavirus Al_SVV_SVV-001
JQ814851_ Mischivirus_Al

X96870_ERAV_PERV
X00871_FMDV_01K

EU236594_BRBV-1_EC11

JIN936206_BRAV-2_H-1

X96871 Erbovirus Al _ERBV1-P1436-71
AF231769_Teschovirus Al_PTV1-Talfan
JQ941880_Hunnivirus Al BHUV1/2008/HUN

JF973687_Mosavirus
KF958461_Mosavirus

1 2
0.0000
0.0000

Al
A2N

3 4 5 6 7 8 9 10 11 12 13 14

0.0000

0.0000

0.4621 0.4343 0.4377 0.0000
0.4353 0.4559 0.4399 0.4531 0.3497 0.0000

0.5302 0.5479 0.5119 0.5254 0.5123 0.5000 0.0000

0.5065 0.5326 0.4988 0.5136 0.4894 0.4876 0.1841 0.0000

0.4579 0.4775 0.4619 0.4480 0.4302 0.4476 0.4865 0.4688 0.0000

0.4508 0.4526 0.4231 0.4419 0.4170 0.4139 0.5012 0.4894 0.3361 0.0000
0.4000 0.4050 0.3812 0.3738 0.4200 0.4353 0.5118 0.5112 0.4682 0.4400 0.0000

-000

0.0000
-5032 0.4862 0.0000
.487

15

0.4661 0.3838 0.0000

16

17 18 19 20 21 22 23 24 25 26 ]

0.0000

0.0000

0.6212 0.0000

0.6152 0.5379 0.0000

0.6561 0.5617 0.5463 0.0000

0.0000
0.0000

0.6437
0.0000
08299 0.0000

o
o
o
o
o

The number of amino acid differences per site from between sequences are shown. The analysis involved 26 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 1065 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

P1:

intra-typic

observed aa divergence of cosaviruses: -
observed aa divergence of cosaviruses: 22-35%

between species observed aa divergence of cosaviruses: 37-55%

observed aa divergence of cosaviruses: >63%

=
=
=
=

aa
aa
aa
aa

identity: -
identity: 65-78%
identity: 45-63%
identity: <37%
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Table 2: Estimates

1] FJ438902_Cosavirus
2] JIN867759_Cosavirus
3] JIN867756_Cosavirus
4] AB920345 Cosavirus
5] FJ438907_Cosavirus
6] KM516909_ Cosavirus
7] FJ438908_Cosavirus
8] KJ194505_ Cosavirus
9] FJ555055_ Cosavirus
[10] JIN867757_Cosavirus
[11] JIN867758 Cosavirus

[12] M81861_Cardiovirus
[13] M20562_Cardiovirus

of Evolutionary Divergence between 3CD Sequences

Al_HCoSV-A1_0553

A19 HCosV-A19_strain_PK6187_(orfT)
A20_HCosV-A20_strain_NG263_(orfT)
A26_HCosV-A26_strain_10928/2012/JPN_(orf)
B1_HCoSV-B1
B2_HCosV-B2_JMY-2014_isolate_Cosa-CHN/JMY-2014_ (orf)
D1_HCoSV-D1
D6_HCosV-D6_isolate_Amsterdam/1994 (orf)
E1_HCoSV-E1
E2_HCosV-E2_strain_NG385_(orf)
F1_HCoSV_F1_PK5006

Al_EMCV-R
B1_TMEV_GDVII

[14] JQ864242 Cardiovirus Cl_Boone_cardiovirus_1_isolate_rat/USA/2010
[15] JX683808 Cardiovirus Cl_Boone_cardiovirus_2_isolate_rat/USA/2012

[16] DQ641257_ Senecavirus Al_SVV-1_cc/US/SVV-001
[17] JQ814851 Mischivirus Al_M._schreibersii_picornavirus_1 bat/China/2010

[18] X96870_ERAV_PERV_P2P3
[19] X00871_FMDV_Ol1Kaufbeuren
[20] EU236594 BRBV-1_EC11
[21] JIN936206_BRAV-2 H-1

[22] X96871_Erbovirus Al_ERBV-1_P1436/71
[23] AF231769_Teschovirus Al_PTV-1_Talfan

[24] JF973687_Mosavirus
[25] KF958461 Mosavirus

Al_mouse/M-7/USA/2010
A2_strain_SZAL6-MoV/2011/HUN

[26] JQ941880_ Hunnivirus Al _HuV-Al cattle/HUN/2008

[ 1 2 3 4 5 6 7 8 9 10 11 12
[ 1] 0.0000

[ 2] 0.0000

[ 3] 0.0000

[ 4] 0.0000

[ 51 0.3057 0.3072 0.3057 0.0000

[ 61 0.3910 0.3925 0.3850 0.3940 PEBESE O.0000

[ 71 0.3368 0.3353 0.3308 0.3414 0.3148 0.3368 0.0000

[ 8] 0.3383 0.3368 0.3293 0.3414 0.3148 0.3338 0.0481 0.0000

[ 9] 0.3444 0.3414 0.3368 0.3444 0.3343 0.3714 0.2241 0.2180 0.0000

[10] 0.3414 0.3398 0.3323 0.3444 0.3208 0.3383 (0406 DNOZ21 OE2286 0.0000

[11] 0.3308 0.3278 0.3248 0.3338 0.3605 0.3750 0.3614 0.3690 0.3705 0.3690 0.0000

[21]
[22]
[23]
[24]

[25]
[26]

o

-000!

IO

0
0

-4481
-5367

13 14

0.0000
0.4716 0.0000
0.5647 0.0282 0.0

15 16

000

o
o
o
o
o

0.0000

0.0000

0.5314 0.0000

0.5452 0.3985 0.0000

0.5602 0.4174 0.4125 0.0000

22

o
o
o
o
o

23

0.0000

24 25 26 1

0.0000

0.0000
026888 0.0000

The number of amino acid differences per site from between sequences are shown. The analysis involved 26 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 726 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

3CD: intra-typic

observed aa divergence of cosaviruses: - =

observed aa divergence of cosaviruses: >5% =
between species observed aa divergence of cosaviruses: 30-40% =
observed aa divergence of cosaviruses: >58% =

aa
aa
aa
aa

identity: -
identity: >95%
identity: 60-70%
identity: <42%
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