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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'UTRIRES[1A-1B-1C-1D-2ANPGP/2B-2CHe3A-3BVPI-3CP0-3DPO3'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. 2009.
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.

Page 3 of 9



HQ595340, unassigned, bat picomanirus 1 [NC164]
HQ595341, unassigned, bat picomavirus 1 [LMH224]
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INez1350, unassigned, canne picomainus 1 (dog/Hong Kong 225712008
KJ641694, unassigned, bat picomavirus [BIRs-PicoV/YN2010]
Q814852 unassigned, la o picomavirus 1
1 HQ595344, unassigned, bat picomavirus 3 [TLC5F]
HQ595345, unassigned, bat picomasirus 3 [TLC21F]
K641693, unassigned, bat picomavirus [BIRh-PicoV/SC2013]

= IN572116, unassigned, feline picomavirus [127F]
IN572118, unassigned. feline picomavirus [661F]
0.54€J641687, unassigned, bat picomavirus [BIMI-PicoV/F12012]
KJ641690, unassigned, bat picomavirus [BIMI-PicoV-1/GD2012]
KJ641699, unassigned, bat picomavirus [BtM-PicoV-2/SAx2011]
10.65L-C036581, unassigned, bovine picomnavirus [B0-12-11/2009lPN]
LC036582, unassigned, bowine picomavirus [B0-12-38/200910PN]
LC036579, unassigned, bovine picomavirus [Bo-12-3/2009PN]
LC036580, unassigned, bovine picomavirus [Bo-12-7/20090PN]
LC006971, unassigned, bovine picomavirus [B0-11-39/2009PN]

345888, unassigned, dromedary camel enterovirus 2 [20CC]
KP345887, unassigned, dromedary camel enterovirus 1 [19CC]
DQU92770, Enterovirus, EV-F1BEV-2 [BEV-261-RM2]

DQO92769, Enterovirus, EV-EL BEV-L [LC-R4)
AF363453, Enterovirus, EV-G1 [UKG-410-73)

V-J1 [SV6-1631]
-D70(3670-71]
AF201894, Enterovirus, EV-H1 [A-2 plaquevirus]

02121, Enterovirus, RV-BL4 [1959]
EF186077, Enterovirus, RV-C3 [HRV-QPM]
124917, Enterovirus, RV-A16[11757]

V01149, Enterovirus, EV-C PV1 [Mahoney]

M33854, Enterovirus, EV-B [Nancy]

cves
L [T KP233897, unassigned, rabovirus [Berlndan2011/0572)

KJ950883, unassigned, rat picomavirus [RPVINYC-B10]
AF406813, Sapelovirus, Sapelovirus A1, porcie sapelovirus 1 [V13]
AY064708, Sapelovirus, Sapelovirus BL1, simian sapelovirus 1 [SV2-2383]
KJ641696, unassigned, bat picomavirus [BtVs-PicoV/SC2013)
KJ641689, unassigned, bat picomavirus [BtMa-Picov/FJ2012]
1420368, unassigned, Californian sealion sapelovirus [1162)
ING74502, unassigned, quail picomavius
(TBB0670, unassigned, phacowrus [PFCHK1/PHV]

727144, unassigned, pigeon comads B [p\gemVwaaleS/ﬁAl/ZﬁBQ]
KC560801, unassign garyl
AY563023, Sapelovitus, Avian sapaovmslﬂw 0A]
0.84K 641688, unassigned, bat picomavirus [BIRIep-PicoV/F12012]

S KJ641692, unassigned, bat picomavirus [BiRa-PkoV/IS2013]

1 KJ641685, unassigned, bat picomavirus [BIRF-PicoV-1/YN2012]

KJ641697, unassigned, bat picomavirus [BINW-PicoV/SC2013]
KMB73613, unassigned, tortaise picomavirus [9-05]

1 KMB873614, unassigned, tortoise picomavirus [144-10]
KMB73615, unassigned. tortase picomavirus [2013-T4]

KMB73611, unassigned, tortase picomavirus [14-04]
KMB73612, unassigned, tortaise picomavirus [5-04]
KMB73617, unassigned, tortase picomavirus [5-03]
KMB73616, unassigned, tortdise picomanirus [124-4-10]

3687, Mosavirus, Mosavirus AL[M-7]
KF958461, Mosavirus, Mosavirus A2 [SZALS-MoVI201L/HUN]
07, unassigned, lesavius 1 [Mis101308/2012]

T KM396707, }
1 KM396708, unassigned, lesairus 2 [Nail08015/2012]

JQ41880, Hunnivirus, Hunnivirus A1 (BHUVA/2008HUN]

AF231769, Teschovirus, Teschovirus Al [Talfan]
EU236594, Aphthovirus, Bovine rhiritis B virus 1 [EC11]

IN936206, Aphth g virus 2[H-1]

X00871, 3 01 [Kaubeuren]

96870, virus 1 [PERV]
96871, Erbovirus, Equine rhinils B virus 1 Py
KM589358, unassigned, bovine picormavirus [TCH
P054277, unassigned, bat picomavirus BalPV/\/lS/lB/Hun]

'0.67KP054276, unassigned, bat picormavirus [BatPVIV12/13/Hun]

KP054274, unassigned, bat picormavirus [BatPV/V8/13/Hun]
KP054275, unassigned, bat picomavirus [BatPV/V11/13/Hun]
KP054273, unassigned, bat picomavirus [BatPVIV1/13/Hun]

KPO54278, unassigned, bat picornavirus (BaiPVIV14/13/Hun]
JQB14851, Mischivirus, Mischivins AL [China/2010]

KP100644, unassigned, Afican bat icavirus [TN13]
1438902, Cosavirus, Cosavirus Al [0553

867758, Cosavirus, Cosavirus FL, human casarus F1 [PKS006]
® £1438907, Cosavirus, Cosavirus B1, human cosavirus B1 (2263
savirus, Cosavirus E1, human cosavirus E1 [Australia/61]

s, Cosavius D1, human casavirus D1 [5004]
WeL661, Cardiovirus, Cardovus AL encephalomyocarcts irus 1 [R]

M20862, Cardiovirus, Cardiovirus B, Theilers [Govi
64242, Cardiovirus, Cardiovirus C1, boone cardiovirus 1 [rat/ USA/2010]
JX683808, Cardiovirus, Cardiovirus C2,, boone rus 2 [rat/ USA/2012)
DQ641257, Senecavirus, Senecavirus AL, Seneca Valey virus [SVV-001]

1690629, unassigned, chicken proventriculits virus [CPV/Korea/03)
KF961187, unassigned, chicken megrivirus [chicken/CHK-IV-CHVI2013HUN]
KF961186, unassigned, chicken megrivirus [chicken/B21-CHV/2012/HUN]
979336, unassigned, chicken picomavius 5 [27C)

HM751199, Megrivirus, Melegrivirus A1 turkey hepatits virus 1 (2993D]
KF979335, unassigned, chicken picomavirus 4 [5C]
KCB63628, unassigned.cuck megiins LY)

074

[T KC876003, d, mesivirus [HK21]

Caniea, unassigned, mes\wusZ[p\ge«:ﬂlGALHE PiMeV/2011/HUN]
IN819202, Dicpivirus, Cadicivirus AL, canine picodicistrovirus [205
IFOT3

0.82

686, Rosavirus, Rosavitus AL, murine Tosmins 7]
KJ934637, Kobuvirus, Aichivirus AS, roller kobuirus [SZALG-KoV/2011/HUN]
JQ898342, Kobuvirus, Aichivitus A6, Kathmandu sewage kobuvirus [KoV-SewkTM]
JF755427, Kobuvirus, Aichivirus A3, murine kobunirus [M-5/USA/2010]
ABO10145, Kobuvirus, Aichivirus AL [AB46-88]

3958930, Kobuvirus, Aichivirus A4, feline kobuvrus [120240]

KF831027, Kobuvirus, Aichivius Ad, feline kobuirus [FK-13]
KM091960, Kobuvirus, Aichivirus A4, feline kobuvius [FeKoVITE/52/1T/13)
IN387133, Kobuvirus, Aichivius A2, carine kobunirus [dog-AN211D-USA-2009]

2 -KoVI2015/0PN]
LC055961, unassigned, kagoirus 1 [cattle/Kagoshima-1-22-KoV/20L4/JPN]
KJ641691, unassigned, bat picomavirus [BIMF-PicoV-2/GD2012

KIGAE06, unassgned, bticamaitus (B PEoV Q010

5852, unassigned, rabbit picomavirus [Rabbt01/2017HUN]

GQ179640, salmms Salvirus AL [NG-J1]

- KF741227, Sicinivirus, Sicinivirus A1 [UCC001]
KF979331, Sicinivirus, Sicinivirus A2, chicken picormavirus 1 [55C]

JQ691613, Gallivirus, Gallvirus A1 [turkey/M176/201UHUN]
2007)

GU182406, Passerivirus, Passerivirus AL turdiirus 1 [thrustYHong Kong/00356/
[T GU182408, Oscivirus, Oschvirus AL turdhirus 2 [robin/Hong Kong/L0717/2006]

/182410, Oscivirus, Oscirus A2, turdhirus B[Ihmsh/HungKunglloEﬁ/ZmG]

87721, Sakobuvins AL 1[FFU

K3415177, unassigned, tortoise rafiirus [UF4]
K

F979334, unassigned, chicken picomavirus 3 [45C]
KTB30669, unassigned, chicken picormavirus [PCHK1/ASV]

79333, unassigned, chicken picorauirus 2 [44C]

KCA465954, Avisivirus, Avisiirus AL [turkey/M176-TUASV/2011/HUN]

KC614703, Avisivirus, Avisivirus AL [USA-N1]

3656, unassigned, orivirus l[chlcken/PY CHK1/2013HUN]

L «rag0667, unassigned, orius 2 (PFCHK
KJ000696, unassigned, aabvirus (duck picomavirus) [GL/12]

DQ249299, . duck hepatits A irus 1[030]
JQ316470, Pasivirus, Pasivirus AL, swine pasiirus 1 [swine/France/2011)
8937989, unassigned, crohivirus [shew/ZM54]

AF327920, Parechovirus, Parechovirus BL Ljungan vrus 1 [87-012)
HF6T7705, unassigned, scbokelevius 1 [An/12271]

L0207,
KF006989, unassigned, oner parechovirus [MpPeVi]

1[Harris]

KiB41608, unasighe. bt pcamavis [BIMFPcoV-USAQULY

814853, unassigned, Rhinolophus affinis picomavirus 1
KC93537s Kunsagirus AL, roller kunsagiirus [1oller/SZALG-KuV/2011/HUN]
unassgned. Ba!Kunsangus Irs/Canuon/ 13

1[HO-02:21]

L —

0.96

KC843627, eel p\camamms [F1505]
. gKF183915, Limnipivirus, Limnipivius C1, fathead minnow picomavitus 1 [hm/L/MNUSA/2010]
KF183916, Limnipivirus, Limnipivius C1, fathead minnow picornavirus 1 [fm/2/MN/USA/2010]
", KF874490, Limnipivirus, Limnipivius CL1, fathead minnow picomnavirus 1 [hm/20/1L/USA/2010]
KC465953, Limnipivirus, Limnipivius C1, fathead minnow picomavrus 1 [09-283]
KF306267, Limnipivirus, Limnipivitus B1, carp picomavirus 1 [F37/06]

134222, Limnipivirus, Limnigivirus AL, bluegil picomavirus 1(04-032)

1452695, unassigned, hedgehog hepatouirus [Igel75Erieur2014)
KT452698, unassigned, hedgehog hepatovirus [Igel68Erieur2014]
KT452601, unassigned, hedgehog hepatovirus [IgelBErieur2014]
KT452714, unassigned, bat hepatovirus [M32Eidhei2010]
KT877158, unassigned, tupaia hepatovirus [TN1]
KT452730, unassigned, bat hepatovirus [BUO2BF86C0Iaf2010]
KT452729, unassigned, bat hepatovirus [FOLAF48RNian2010]
KT452742, unassigned, bat hepatovirus [SMG18520Minmav2014]
KT452735, unassigned, rodent hepatovirus [CIV459Lopsk2004)
KR703607, unassigned. phopivirus [NewEngland/USA2011]
T KT452637, unassigned, rodent hepatovirus [RMU101637Mican2010]
KT452641, unassigned, rodent hepatovirus [KS11510Myogia2011]
KT452644, unassigned, rodent hepatovirus [KS111230Crimig2011]
M14707, Hepatovirus, Hepatovirus AL, hepatitis A irus [HM-175]
D00924, Hepatovirus, Hepatovirus AL, simian hepaiits A virus [AGM-27]
) KT229612, unassigned, woodchuck hepatovirus [310]
KT229611, unassigned, woodchuck hepatorus [21D]
KT452685, d, rodent hepatovirus |
[T KT452658, unassigned. hepatourus K

=

452661, unassigned, shrew hepauwus [Ksmzagsuavazum
A1225173, Tremovirus, 1 (Calnek

KP770140, unassigned, ampiirus [NEWT/2013/HUN]

KP230449, unassigned, falcoirus [kestrel VOVE0622/2013HUN]
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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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-, KJ958930, Kobuvirus, Aichivirus A4, feline kobuvirus [12D24( \)

T KM091960, Kobuvirus, Aichivirus A4, feline kobuvirus [FeKc ITE/S2/1T/13]
KF831027, Kobuvirus, Aichivirus Ad, feline kobuvirus [FK-

JN387133, Kobuvirus, Aichivirus A2, canine kobuvirus 1 [dcg ANleD USA-2009]
JF755427, Kobuvirus, Aichivirus A3, murlne kobuv\rus 1[M-5-USA-2010]
AB010145, Kobuvirus, Aichivirus Al [AB46-

JQ898342, Kobuvirus, Aichivirus A6, Kammandu B je_kobuvirus [KoV-SewKTM]
1934637, Kobuvirus, Aichivirus A5, roller kobuvrus [SZALG-! KoV/2011/HUN]
AB084788, Kobuvirus, Aichivirus B1, bovine kobuvirus 1 [U-

GU245693, Kobuvirus, Aichivirus B3, ovine kobuvirus [sheey TB3/HUN/2009]
KF006985, Kobuvirus, Aichivirus B2, ferret kobuvirus [ferret SW)chvVE)B/NIJZ[}lD]
EU787450, Kobuvirus, Aichivirus C1, porcine kobuvirus 1 [sw/S-1/HUN/200:
KF7939270 Kobuvirus, A\(L:(g\vlrus CZ2 capnne kcbuvlrus 12Q10¢
jovirus

Fig. 2
3CD

g -2-24-| Ko\//ZOlSIJP
LC055961, unassigned, kagovirus 1 [came/Kagosmma 1-22-KoV/2014/JP
GQ179640, Salivirus, Salivirus A1 [huW/NG-J1/Nigeria/2007]
91613, Gallivirus, Galllvll‘usAlc}urkey/HUN/M176/201]
GU182406, Passerivirus, Passerivirus AL, turdivirus 1 [th rush/Hong Kong/00356/2007]
KF741227, Sicinivirus, SlclnlvlmsAlfcmckenlUCCOO

KF979331, Sicinivirus, Sicinivirus A1 [ChPV- llchlckenISSC/l]-bng Kong/2008]
KF387721 Sakobuvirus, Sakobuvirus A [FFUP1/Portugal/2012]
KJ641686, unasslgned bat picornavirus [BtMr-PicoV/JX2010]
KJ641691, unassigned, bat picornavirus [BtMf-PicoV-2/GD2012]
KT325852, unassigned, rabbit picornavirus [Rabbit01/2013/HU!
GU182408, Oscivirus, Oscivirus Al, turdivirus 2§r0bln/Hong Kong/10717/2003
GU182410, Oscivirus, OScivirus A2, mrerUS [robin/Hong Kong/1087872006]
KJ415177, unassigned, tortoise rafivirus [UF.
KF961186 unassigned, chicken megrlvlms ch\ckenlBZl -CHV/2012/HUN]
99KF961187, unassigned, chicken megrivirus [chicken/CHK-IV- CH\//20131HUN]
L KJ690629, 'unassigned, ‘chicken proventriculitis virus [CPV/Kore:
L9021 HM751199, Megrivirus, Melegrivirus AL, turkey hepatitis virus [2993 1
o5 KF979336, unassigned, chicken picornavirus 5 [27C]

KF979335, unass&gned chicken picornavirus 4 [5C]
KC663628, unassigned, duck megrivirus [LY]

- KC811837, unassigned, pigeon mesivirus 2 [pigeon/GALIIS-PiMeV/2011/HUN]
KC876003, unassigned, mesivirus 1 [HK21]

INB19202, chwpwwrus Cadicivirus Al, camnA/Jicodiastmwus [209]
JF973686, Rosavirus, Rosavirus AL [muus /USA/M-7/2010]
0.05KP054278, unassigned, bat picornavirus [BatPV/V/14/13/Hun]
6 KP054276, unassigned, bat picornavirus [BatPV/V12/13/Hun]
Ug,KPD 54275, unassigned, bat picornavirus [BatPV/V11/13/Hun)
KP054277 unassigned, bat p\cnmavlrus BatP\//\/lBllSlHun

1 KPD54274 bat picornaviru:
KP054273, igned, bat picornavirus iBa(PV/\/lIlSIHIm
J0814851, Mlschlvlms Mischivirus A1 [ba'/Chma/ZOlO]

KP100644, o African bat icavirus [TN
M20562, cardmwrus Cardiovirus B1, Theiler's munne encephalomyehns virus [GDVII]
M81861, Cardiovirus, Cardiovirus A, encephalomyocarditis virus 1 [R]
J0864Z42 Cardiovirus, Cardiovirus C1, Boone cardiovirus 1 [rat/US/ 010]
JX683808, Cardiovirus, Cardiovirus C2, Boone cardiovirus 2 [rayUSA/2012]
DQ641257, Senecavirus, Senecavirus Al, Seneca Valley virus 1 LCC/USISW 001]
® 438908, Cosavirus, Cosavirus D1, human cosavirus D1 [5004]
. FJ555055, Cosavirus, Cosavirus E1, human cosavirus E1 [Australia/61]
FJ438907, Cosavirus, Cosavirus B1, human cosavirus B1 [2263]
FJ438902 Cosavirus, Cosavirus Al [0553]
® IN867758, Cosavirus, Cosavirus F1, human cosavirus F1 [PK5006]
EU236594, Aﬁ thovirus, Bovine rhlnlllsE!vlrusl Ec11
lhovllus Bcvme rhinitis A virus 2
1, Aphthovirus, F h dlsease virus O;
X96870, Apmhowrus Equine rhlnmsAwru 1 [PERV]
96707, unassigned, lesavirus 1 [M|5101305/2012
KM396708 unassigned, lesavirus 2 [Nai108015/
41880, Hunnivirus, Hunnivirus AL [cameIHUNIZ
AF231769, Teschovirus, Teschovirus AL, porcine teschovirus 165Talfan]
X96871 Erbovlrus Erbovirus AL, equine rhinitis B virus 1 P
358, bovine erbo-like [Tci
90 KM873613, unassmned tortoise picornavirus [9-05]
KMS73614 unassigned, tortoise picornavirus 144 10]]
pi 2013-T4)
KM873612 unassigned, tortoise picornavirus [5-04
KM873611, unassigned, tortoise picornavirus [14-04]
KMB873616, unassigned, tortoise picornavirus [124- 4 10]
KM873617, unassigned, tortoise picornavirus [5-03)
JF973687, Mosavirus, Mosavirus Al [mouse/M- /USA/ZOlO]
58461, Mosavirus,Mosavirus A2 [SZAL6-MoV/2011/HUN]
4 IN572117, unassigned, feline picornavirus [356F]
JN572119 unassigned, feline picornavirus [1021F]
JN572115, unassigned, feline picornavirus [cat/Hong Kong/073F/20079
IN572116, unassigned, 'efhne picornavirus [1271
eline

JIN572118, [661F]

I“ wIaTeeT. bat B F32012]
[BMI-Picov- 2/AG01
KIBA1600, Unacsioned. bat Bicornavris (B /GD2012]

H595344, unassigned, bat picornaurus (TLC q
HQ595345, unassigned, bat picornavirus [TLC21F]

1641693, unassigned, bat picornavirus Eth PicovISC2013)
HQ595340, unassigned, bat picornavirus [NC16A]
HQ595341, unassigned, bat picornavirus [LMHZZA]

J 3
KJ641694, unassigned, bat picornavirus [Ble PicoV/YN201 %
JN831356 unassigned, canine picornavrus [dog/Hong Kong/325/2008
C036579, unassigned, bovine picornavirus [Bo-12-3/2009/JP!
LCOC’IGSBl unassigned, bovine picornavirus [Bo-12-11/2009/JP!
09BLCDSBSSO unassigned, bovine picornavirus [Bo-12-7/2009/JPN]
036582, unasslgned bovine picornavirus [Bo-12-38/2009/JPN]
LC006971 unassigned, Bovine picornavirus [Bo-11-39/2009/JPN]
AF406813, Sapelovlrus Sapelovirus Al, porcine sapelovirus 1 5\/13&
AY0B4708, Sapelovirus, Sapelovirus B1, simian sapelovirus ! [Sv2-2383]
KJ641696, unassigned, bat picornavirus [BtVs-PicoV/SC201:
KJ641689, unassigned, bat picornavirus [BtMa-| P\CGV/FJZUIZ
AY563023 Sapelovirus, Avian sapelovirus 1 [TW!
JN420368, unassigned, Californian sealion sape\cwus [1162]
KJ641688, unass\gned bat picornavirus [BtRlep-PicoV/FJ2012]
1 KJ641692, unassigned, bat picornavirus [BtRa-PicoV/JS2013]
KJ641685, unassigned, bat picornavirus [BtRf-PicoV-1/YN2012]
KJ641697, unass\gned bat |cornawus [ElN\/ PicoV/SC2013]
133854, Enterovirus, B CV-B3 [Nanc
AF326766, Enterovirus, EV- Jl[SVS 1631]
D00B20, Enterovirus, EV-D70 [J670- 71]
V01149, Enterovirus, EV-C PV1 [Mahoney
22521, Enterovirus, EV-A71 [BrCr]
345888, unassi |gned Dromedary camel enterovirus 2 [20CC]
! KP345887, unassigned, Dromedary camel enterovirus 1 [19CC]
DQO92770, Enterovirus, EV-F1 BEV-2 [BEV-261 RM2]
DQ092769, Enterovirus, EV-E1 BEV- 1[’LC R4]
AF363453, Enterovirus, EV-G1 [UKGI410/73]
AF201894, Enterovirus, EV-HL [A-2 plaque virus]
L24917, Enterovirus, RVVA16£11757]
EF186077, Enterovirus, RV-C3 [HRV-QPM]
K02121, Enterovirus, RV-B14 [1959)
i KP233597 unassigned, rabovirus [Berlin/Jan2011/0572]
1950883, unassigned, rat picornavirus [rayNYC-B10/USA/2010]
FR727144 unassigned, pigeon picornavirus B [pigeon/Norway/03/641/2003]
KC560801, unassigned, pigeon picornavirus B [GAL- 7/2010/Hunga)l
FR727145 unassigned, pigeon picornavirus A [{ |gean/Norway/03/603 712003)
74502, unassigned, quail picornawirus 1 qualIIH 10]
KTBSDG7U unass\%ﬂed phacovirus [Pf-CHK1/PI v&
003 KP: unassigned, falcovirus esueVVOVEOEZZ/ZDlﬂHUN%
1o KJ641684, bat picornavirus [BIRf-PicoV-2/YN2012]
KT452637, unassigned, rodent hepatovirus RMU101637MICar\/2010
KT452641 unassigned, rodent hepatovirus [KS11510F {
452644, unassigned, rodent hepatovirus nKs11123 CnmngO 1
1 KT229612 unassigned, woodchuck hepatovirus [3I
K;grzseu unassigned, WDOdchuck hepatovirus ZID

M14707, Hepatovirus, Hepamvlms AL, hepalits A virus [HIV- 1751
DO00924, Hepatovirus, Hepatovirus AL, simian hepatitis A virus [AGM-27]
KT452658, Unassigned, shrew hepatovirus [KS121232Sorara2012]
KT452661, unassigned. shrew hepaiovius (KS121289Sorara2012
-, KT452695, unassigned, hedgehog hepatovirus. [Igel75Erieur2014)
KT452698, unassigned, hedgehog hepatovirus [Igel68Erieur2014
K1452601, unassigned, hedgehog hepatourus (lgelEEriour2014]
KT452714, unassigned, bat hepatovrus [M32E 10]
877158, unassigned. wpaia hepatourus (TN é
KT452730 uhassigned, bat hepatoris l[:%xioz £85Colafr2010]
it

KR705407 unasslgnsd phopivirus [NewEngland/USA/2011

KTa52742, unassigned, bat hepaiovus [SMG18520Minmav2014]
KTA45; 3 CIV459LOpSIk200 )]
AJ225173, Tremovirus, e vioa AL s encephalomyeiitis virus 1 [Calnek vaccine strain]

KF874490 Limnipivirus, Limnipivirus C1, 'fathead minnow picornavirus 1
KF306267, Limnipivirus, Limnipivirus B1, carp picornavirus 1 [F37/06]
J><134222 anmplwus lenlplvlrusAl bliegill picornavirus 1
KC843627, AL, eel picornavirus 1 [F15/05]
KJ641698, bal [BtV-PicoV-1/SAX2011]
AF327920 Parechovirus, Parechovirus B1, Ljungan virus 1 [87-012]
5, unasslgned sebokele virus 1 [An/B/1227/

L02971 Parechovirus, Parechovirus A1, human parechovirus 1 [Harris]
KF006989, unasswgned ferret parechovirus [ferret/MpPeV1/NL]

16470, Pasivirus, Pasivirus Al [swine/France/2011]
ABQ37989 unassigned, crohivirus 1 [shrew/ZM54/Zambia/2012]

(C465954, Avisivirus, Avisivirus Al [turkey/M176-TuASV/2011/HUN]
K0614703 Avisivirus, Avisivirus AL Iuvkey/usAI\NllZOlO]
KF979334, unasswgned chicken picornavirus 3 [45(

KT880669, unassigned, chlcksn picornavirus [Pf- CHKl/AsV]
KF979333, chicken picornavirus 2 [44C]
KJ000696, aalivirus [ducleL/lZ/Ch na/2012]
[T KM203656, unassigned, orivirus 1 [c hlcken/Pl -CHK1/2013/HUN]
TBSDGG7 unassigned, orivirus 2 [Pf-CHK:
us Al duck hepaitis A vlrus S 1[03D]
KCo35375, Ku AL

TS

DQ249299‘ p

L6-KuV/2011/HUN]

bat kunsangus
U142040, Aquamavirus, Aquamavirus AL seal picomavirus 1 [HO-02-21]
KP770140, unassigned, ampl\Nus NEW /2013/HUN]

05

095KF153915 L\mmp\vlrus Limnipivirus C1, fathead minnow picornavirus 1 [fhm/1/MN/USA/2010]
F183916, Limnipivirus, Limnipivirus C1, fathead minnow picornavirus lifhrr\/ZlMNIUSAIZOl
Li [thm/20/IL/USA/2010]
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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

] FJ438902 Cosavirus Al strain HCosV-Al 0553 (orf)

] JN867759 Cosavirus Al9 HCosV-Al9 strain PK6187_(orf)

] JN867756_Cosavirus A20_HCosV-A20_strain NG263_(orf)

] AB920345_Cosavirus A26_ HCosV-A26_strain 10928/2012/JPN_ (orf)
] FJ438907 Cosavirus Bl HCosaV-Bl 2263 (orf)

] KM516909 Cosavirus B2 HCosV-B2 JMY-2014 isolate Cosa-CHN/JMY-2014 (orf)
] FJ438908 Cosavirus D1 _HCosV-D1 5004 (orf)

] KJ194505 Cosavirus D6 HCosV-D6 isolate Amsterdam/1994 (orf)
] FJ555055 Cosavirus El _HCosV-El Australia/81 (orf)

] JN867757 Cosavirus E2 HCosV-E2 strain NG385 (orf)

] JN867758_Cosavirus F1_HCosV-Fl1_strain PK5006_(orf)

] JQ864242 Cardiovirus Cl Boone cardiovirus isolate BCV-1
] JX683808 Cardiovirus Cl Boone cardiovirus isolate BCV-2
] M81861 Cardiovirus A EMCV-1 R

] M20562_Cardiovirus B TMEV_GDVII

[16] DQ641257 Senecavirus Al _SVV_SVv-001
JQ0814851 Mischivirus Al

[17]

[18] X96870 ERAV PERV
[19] X00871 FMDV_O1K

[20] EU236594 BRBV-1 EC11
[21] JN936206 BRAV-2 H-1

[22] X96871 Erbovirus Al ERBV1-P1436-71
[23] AF231769 Teschovirus Al PTV1-Talfan
[24] 00941880 Hunnivirus Al BHUV1/2008/HUN

[25] JF973687 Mosavirus Al
[26] KF958461 Mosavirus A2N

[ 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
[ 11 0.0000

[ 2]

[ 3]

[ 4] 0.0000

[ 51 0O 0 0. 0.4377 0.0000

[ 6] 0.4353 0.4559 0.4399 0.4531 0.0000

[ 71 0.5302 0.5479 0.5119 0.5254 0.5123 0.5000 0.0000

[ 8] 0.5065 0.5326 0.4988 0.5136 0.4894 0.4876 [0.1841 0.0000

[ 9] 0.4579 0.4775 0.4619 0.4480 0.4302 0.4476 0.4865 0.4688 0.0000

[10] 0.4508 0.4526 0.4231 0.4419 0.4170 0.4139 0.5012 0.4894 [03361 0.0000

[11] 0.4000 0.4050 0.3812 0.3738 0.4200 0.4353 0.5118 0.5112 0.4682 0.4400 0.0000

[12] 0.0000

[13] [pW@3883 0.0000

[14] 0.5032 0.4862 0.0000

[15] 0.4875 0.4661 0.3838 0.0000

1] 0.6991 0.7016 0.6904 0.6915 0.6918 0.6762 0.7065 0.6958 0.7029 0.6900 0.6972 0.6594 0.6586 0.6546 0.6481 C.0C0T

171 0.6538 0.6671 0.6436 0.6746 0.6466 0.6553 0.6684 0.6579 0.6346 0.6529 0.6684 0.6265 0.6203 0.6044 0.5937 0.6684 C.000C

(18] 0.0000

[19] 0.6212 0.0000

[20] 0.6152 0.5379 0.0000

[21] 0.6561 0.5617 0.5463 0.0000

22 0.7094 0.7018 0.6897 0.7043 0.6859 0.6821 0.7011 0.6993 0.6803 0.6937 0.6883 0.6824 0.6735 0.6680 0.6714 0.6772 0.6732 0.6645 0.6841 0.6872 0.6882 C.00CC

221 0.7589 0.7595 0.7589 0.7562 0.7516 0.7556 0.7533 0.7441 0.7640 0.7523 0.7415 0.7126 0.7092 0.7279 0.7126 0.7471 0.7510 0.7307 0.7616 0.7403 0.7842 0.7364 ©.0030

241 0.7524 0.7634 0.7521 0.7466 0.7497 0.7359 0.7493 0.7424 0.7548 0.7548 0.7352 0.7007 0.6945 0.6780 0.6995 0.6957 0.7091 0.7223 0.7221 0.7205 0.7348 0.7071 0.6437 ©.003C

[25] 0.0000
[26] 8298 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 1065 positions in the final dataset. Evolutionary analyses were conducted in MEGAS5 [1].

aa identity: -

aa identity: 65-78%
aa identity: 45-63%
aa identity: <37%

Pl: 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%

Ly
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Table 2: Estimates of Evolutionary Divergence between 3CD Sequences

[ 1] FJ438902_ Cosavirus Al HCoSV-Al 0553

[ 2] JN867759 Cosavirus Al9 HCosV-Al9 strain PK6187 (orf)

[ 3] JN867756 Cosavirus A20 HCosV-A20 strain NG263 (orf)

[ 4] AB920345 Cosavirus A26 HCosV-A26 strain 10928/2012/JPN_(orf)

[ 5] FJ438907 Cosavirus Bl HCoSV-B1

[ 6] KM516909 Cosavirus B2 HCosV-B2 JMY-2014 isolate Cosa-CHN/JMY-2014 (orf)
[ 7] FJ438908 Cosavirus D1 _HCoSV-D1

[ 8] KJ194505 Cosavirus D6_HCosV-D6_isolate Amsterdam/1994 (orf)

[ 9] FJ555055 Cosavirus E1_HCoSV-E1l

[10] JN867757 Cosavirus E2 HCosV-E2_ strain NG385_ (orf)

[11] JN867758 Cosavirus F1 HCoSV_F1 PK5006

[12] M81861 Cardiovirus Al EMCV-R

[13] M20562 Cardiovirus Bl 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] J0814851 Mischivirus Al M. schreibersii picornavirus_1 bat/China/2010

[18] X96870 ERAV PERV_P2P3
[19] X00871 FMDV_OlKaufbeuren
[20] EU236594 BRBV-1 _EC11
[21] JN936206 BRAV-2 H-1

[22] X96871 Erbovirus Al ERBV-1 P1436/71
[23] AF231769 Teschovirus Al _PTV-1 Talfan
[24] JF973687 Mosavirus Al mouse/M-7/USA/2010

[25] KF958461 Mosavirus A2 strain SZAL6-MoV/2011/HUN
[26] JQ941880 Hunnivirus Al HuV-Al cattle/HUN/2008

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
0000
.3368 0.0000

.3338 [0W048T 0.0000

.3714 0.2241 0.2180 0.0000

-3383 [INONSH DNOERN [R2REE 0 -0000

.3750 0.3614 0.3690 0.3705 0.3690 0.0000

0.0000

0.0000
0.4481 0.4716 0.0000
0.5367 0.5647 0.0282 0.0000

0.0000
0.3985 0.0000
0.4174 0.4125 0.0000

0.7008
0.0000
[ome888 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 MEGAS5 [1].

3CD: intra-typic observed aa divergence of cosaviruses: - = aa identity: -
_ observed aa divergence of cosaviruses: >5% = aa identity: >95%
between species observed aa divergence of cosaviruses: 30-40% = aa identity: 60-70%
_ observed aa divergence of cosaviruses: >58% = aa identity: <42%
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