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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 |2016.018aS (assigned by ICTV officers)

To create 1 new species within:
Fill in all that apply.

Genus: | Torchivirus (new) 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)

Torchivirus A tortoise picornavirus [14/04] KM873611

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 were isolated from various tortoise species (Testudo graeca, Testudo
hermanni, Geochelone sulcata, Pyxis arachnoides) in Hungary and Germany Heuser et al.,
2014; Farkas et al., 2015. Viruses were propagated in Terrapene heart permanent cell line
(ATCC CCL-50) (Heuser et al., 2014; Farkas et al., 2015). The virus, referred to in the
literature as “virus X”, has been associated with disease (soft plastron, soft carapace with
skeletal abnormality) and death in young tortoises (Heuser et al., 2014).

Sequences of seven torchiviruses are known (KM873611-KM873617; Farkas et al., 2015); the
amino acid identity of the P1 genome region is greater 92% suggesting that they belong to a
single type (compare Appendix Table 1).

Typical L-4-3-4 picornavirus genome layout (compare Appendix Figure 1):

VPg+5'UTR[L-1A-1B-1C-1D-2ANGIP/2B-2CHel/3A-3BVP9-3CPL-3DPN3'UTR-poly(A)

Torchiviruses are most closely related to Mosavirus (amino acid identity: P1 ~39%, 3CD
~40%; compare Appendix Tables 1 and 2), but P1 and 3CD show lower amino acid identities
with the orthologous proteins of other picornaviruses.
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MODULE 3: NEW GENUS

Ideally, a genus should be placed within a higher taxon.

Code 2016.018bS (assigned by ICTV officers)

To create a new genus within:
Fill in all that apply.

Subfamily: o If the higher taxon has yet to be created

= - — (in a later module, below) write “(new)”
Family: | Picornaviridae after its proposed name.

Order: | Picornavirales « If no family is specified, enter
“unassigned” in the family box

Code 2016.018cS (assigned by ICTV officers)

To name the new genus: Torchivirus

Code 2016.018dS (assigned by ICTV officers)

To designate the following as the type species of the new genus

Every genus must have a type species. This should
Torchivirus A be a well characterized species although not
necessarily the first to be discovered

The new genus will also contain any other new species created and assigned to it (Module 2) and any that
are being moved from elsewhere (Module 7b). Please enter here the TOTAL number of species
(including the type species) that the genus will contain:

1

Reasons to justify the creation of a new genus:
Additional material in support of this proposal may be presented in the Appendix, Module 11

Torchiviruses are most closely related to Mosavirus (P1 and 3CD phylogenetic trees) but exhibit
significant distinctive features (compare Appendix Figure 1):

Feature Torchivirus Al Mosavirus A2
(KM873611) (KF958461)
Host various tortoise species  mouse, European roller (probably dietary)
L protein 52 aa, 452 aa
2A protein 145 aa 39 aa
VPg 1 (19 aa) 2 (20 aa, 43 aa)
3'UTR 231 nt 86 nt

2B and 3A proteins show very little or no significant homology.
The 5" UTR of Torchivirus Al is incomplete; thus, the IRES type is presently unknown.

Origin of the new genus name:

| Torchivirus: from tortoise virus X (Greek chi)
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Reasons to justify the choice of type species:

| only a single species

Species demarcation criteria in the new genus:
If there will be more than one species in the new genus, list the criteria being used for species demarcation
and explain how the proposed members meet these criteria.

| only a single species
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MODULE 11: APPENDIX: supporting material

additional material in support of this proposal

References:

Torchivirus:

Farkas SL, lhasz K, Feher E, Bartha D, Jakab F, Gal, J, Banyai K, Marschang RE. 2015.
Sequencing and phylogenetic analysis identifies candidate members of a new
picornavirus genus in terrestrial tortoise species. Arch. Virol. 160:811-816.

Heuser W, Pendl H, Knowles NJ, Keil G, Herbst W, Lierz M, Kaleta EF. 2014. Soft plastron,
soft carapace with skeletal abnormality in juvenile tortoises. Histopathology and
isolation of a novel picornavirus from Testudo graeca and Geochelone elegans.
Tierarztl Prax Ausg K Kleintiere Heimtiere. 42: 310-320.

Mosavirus A2:
Reuter G, Boros A, Kiss T, Delwart E, Pankovics P. 2014. Complete genome

characterization of mosavirus (family Picornaviridae) identified in droppings of a
European roller (Coriacas garrulus) in Hungary. Arch Virol 159:2723-2729.

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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Genome organization:

Mosavirus A2, European roller mosavirus [SZAL6-MoV/2011/HUN], GenBank acc. no. KF958461

NPGIZSQ‘LPIZSO

# Q1877/61878
nt 660 Ms33/Ds34 Q1250/G1o21 £ 451(1;334/6;35 nt 8312
'\/|1 181. 1815 |
Q452/G453 Q769/G770 Q998/6999 Q1406/61407 Q1729/G1730 v Q2075/GZO76 2550
v v v \ 4 v
—_ L 1A 1B 1C 1D |2a] 2B 2CHel 3A psiksq 3cPre 3pPol nt 8398
5'-UTR 452 aa 8laa | 236aa 229 aa 222 aa 147 aa 323 aa 105 aa 198 aa 475 aa 3'-UTR
659 nt 39 aa 20 aa 86 nt
type ll 43 aa
IRES
Proposed: Torchivirus A, tortoise picornavirus [14-04], GenBank acc. no. KM873611
NPGQSlJ’P%Z
#
Ly,,/D Qg36/G Quss5/A1ss6
nt 192 121/ Y122 836/ J837
Ml v Q1536/61537' ntl 6845
QSZ/GS3 E358/G359 Q591/G692 Q1119/61120 Q1451/61452 Q175%Gl751 218
v v \ 4
L | 1A 1B 1C 1D 2A | 2B 2CHe! 3A 3B 3cPr 3DPo |_nt7077
5'-UTR |52aa| 69aa | 237 aa 233 aa 245aa | 145 aa |138 aa 332 aa 85 aa 195 aa 468 aa 3'-UTR
191 nt 15 a2 231nt

Figure 1: Comparison of Mosavirus (top) and Torchivirus (below) genome organisation (schematic
depiction). The open reading frames are indicated by boxes. Positions of putative aa cleavage sites
and the lengths of the deduced proteins are shown as proposed by Reuter et al. (2014) and Farkas et
al (2015). Triangles (V) indicate the putative 3CP™ cleavage sites. Genome regions lacking
significant sequence homology are shaded. The 5" UTR of Torchivirus is incomplete.
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HQ595340, unassigned, bat picomavirus 1 [NC16A]

534! Fl
KJ641693, unassigned, bat picornavirus [BIRh-PicoV/SC2013]

l_r_rmsvzng unassigned rehnem:umaquUUZIFl
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L o690 bat [BM: 1
oss1C035531 unass\gned Doune s 8012 120087
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00671 d, bovine
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AF201894, Enterovirus, EV-H1 [A-2 plaquevirus]
, Enterovirus, RV-B14 [1950]

EF186077, Enterovirus, RV-C3 [HRV-QPM]
L4917 Enterovius, RVALG 11757
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IN674502, unassigned, quail picomavirus
380670, unassigned, phacovirus [P-CHK1/PhV]
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AYS63023, Sapelovirus, Avian sapelovius 1 [TWI0A]
UGAKJGAJGBB unassigned, bat picomavirus [BIRlep-PicoV/F12012]
1641692, unassigned, bat picomavirus [BIRa-PicoV/JS2013]
KJ641685, unassigned, bat picomavirus [BIRI-PicoV-1/YN2012]
KJ641697, unassigned, bat picomavirus [BINv-PicoV/SC2013]
@ KMB73613, Torchivirus, Torchivirus AL fortoise picomavirus [
L @ KM873614, Torchivirus, Torchivirus AL, tortoise picomavirus [144-10]
@ KMB73615, Torchivirus, Torchivirus AL tortoise picomavirus [2013-T4]
@ KMB73611, Torchivirus, Torchivirus AL tortoise picomavirus [14-04]
@ KM873612, Torchivirus, Torchivirus AL tortoise picornavirus [5-04]
KMB873617, Torchivirus, Torchivirus AL, ortoise picormnavirus [5-03]
@ KMB73616, Torchivirus, Torchivirus AL tortolse picomavirus [124-4-10]
3687, Mosavirus, Mosavirus AL [M-7]
KF958461, Mosavirus, Mosavirus A2 [SZALE-MoV/2011/HUN]
d, lesavirus
KM396708, unassigned, lesaurus 2 INaI0BO15I2012]
041880, Hunnis, Hunrius A3 [BHUV/2006HUN]

1 E
—
AF231769, Teschovirus, Teschovirus Al [Talf

fan]
'_rmzasssa Aphthovirus, Bovine thinitis B virus 1 [EC11]
1 IN936206, Aphthovirus, Bovine hinitis A virus 2 [H-1]
X00871, Aphthovirus, Foot-and-mouth disease virus O1 [Kaufbeuren]
X96870, Aphthovirus, virus 1 [PERV]
X96871, Erbovirus, Equine thinitis B virus 1 [P1436/71]
KM589358, unassigned, bovine picomavirus [TCH6]
,63<PO4277, unassigned, bat picomavirus (BatPVIV13/13/Hun]
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JQB14851, Mischivirus, Mischivirus A1 [China/2010]
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INB67758, unassigned, human cosavirus F1 [PKS006]
F1438907, unassigned, human cosavirus B [2263]
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KCBL1837, unassigned, mesiits 2 [pgeon/GALIIS-PIMeVI201LHUN]
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Figure 2 (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 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.

M20562, Cardiovirus, Cardiovirus B1, Theiler's murine encephalomyelitis virus [GDVII]
AB090161, Cardiovirus, Cardiovirus B2, Theilers-like virus of rats [NGS910]
1 EF165067, Cardiovirus, Cardiovirus B3, Saffold virus [California/81]
M81861, Cardiovirus, Cardiovirus Al, encephalomyocarditis virus 1 [R]
,_— JQ864242, Cardiovirus, Cardiovirus C1, Boone cardiovirus [BCV-1]
! ! JX683808, Cardiovirus, Cardiovirus C2, Boone cardiovirus [BCV-2]

DQ641257, Senecavirus, Senecavirus Al, Seneca Valley virus [SVV-001]

FJ438902, Cosavirus, Cosavirus Al [0553]
1 T‘:NSGWSS, unassigned, human cosavirus F1 [PK5006]
AF— FJ438907, unassigned, human cosavirus B1 [2263]
1 FJ555055, unassigned, human cosavirus E1 [Australia/61]

0.98 ———— FJ438908, unassigned, human cosavirus D1 [5004]

JQ814851, Mischivirus, Mischivirus Al [bat/China/2010]

—10.84 ® KM873611, Torchivirus, Torchivirus Al, tortoise picornavirus [14-04]

87
® KM873612, Torchivirus, Torchivirus Al, tortoise picornavirus [5-04]

® KM873617, Torchivirus, Torchivirus Al, tortoise picornavirus [5-03]
0.89

@® KM873616, Torchivirus, Torchivirus Al, tortoise picornavirus [124-4-10]
® KM873613, Torchivirus, Torchivirus Al, tortoise picornavirus [9-05]

0.51 @ KM873614, Torchivirus, Torchivirus A1, tortoise picornavirus [144-10]

@® KM873615, Torchivirus, Torchivirus Al, tortoise picornavirus [2013-T4]
,1— JF973687, Mosavirus, Mosavirus Al [mouse/M-7/USA/2010]
B KF958461, Mosavirus, Mosavirus A2 [SZAL6-MoV/2011/HUN]

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

! X00429, Aphthovirus, Foot-and-mouth disease virus A10-61 [Argentina/61]
! EU236594, Aphthovirus, Bovine rhinitis B virus 1 [EC11]

1 _|0'5 JN936206, Aphthovirus, Bovine rhinitis A virus 2 [H-1]

1 X96870 Aphtho, Aphthovirus, Equine rhinitis A virus 1 [PERV]

X96871, Erbovirus, Erbovirus A1, equine rhinitis B virus 1 [P1436/71]

— 0.84 _EJQ941880, Hunnivirus, Hunnivirus A1 [BHUV1/2008/HUN]

1 HM153767, Hunnivirus, Hunnivirus A2, ovine hungarovirus [OHUV1/2009/HUN]

1 ——— KJ950971, Hunnivirus, Hunnivirus A4, Norway rat hunnivirus [NrHuV/NYC-E21]

AF231769, Teschovirus, Teschovirus A1, porcine teschovirus 1 [Talfan]

0.5

Figure 3: Phylogenetic analyses of picornavirus P1 using Bayesian tree inference (MrBayes 3.2). 32
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
1,000,000 generations. The optimal substitution model (GTR+G) was determined with MEGA 5. The
scale indicates substitutions/site.
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- KJ958930, Kobuvirus, Aichivirus A4, feline kobuvirus [12D240] }T
< KMO91960, Kobuvirus, Aichivirus A, feline kobuvirus FeKcV E/52/1T/13]
KF831027, Kobuvirus, Aichivirus Ad, feline kobuvirus [FK
JIN387133, Kobuvirus, Aichivirus A2, canine kobuvirus 1 [dog- AN211D USA-2009]
JF755427, Kobuvirus, Aichivirus A3, murine kobuvirus 1 [M-5-USA-2010]
‘AB010145, Kobuvirus, Aichivirus Al [AB46-88]
JQ898342, Kobuvirus, Aichivirus A6, Kathmandu sewage kobuvirus [KoV-SewKTM]
k1934637, Kobuvirus, Aichivirus AS, roller kobuvirus [SZAL6-KoV/2011/HUN]
AB084788, Kobuvirus, Aichivirus B1, bovine kobuvirus 1 [U-1]
GU245693, Kobuvirus, Aichivirus B3, ovine kobuvirus [sheep/TB3/HUN/2009]
KF006985, Kobuvirus, Aichivirus B2, ferret kobuvirus [ferret/MpKoV38/NL/2010]
EU787450, Kobuvirus, Aichivirus C1, porcine kobuvirus 1 [sw/S-1/HUN/2007]

KE793027, kobuvirus, ‘Alchivirus C2, caprine kobuvirus [120108]
kagovirus 3 [ 4-KoV/2015/JPN]

LC055961 kagovirus 1 [ ek Soohiea 122, KoV/QDlA/JPN]
GQ17964D Salivirus, Salivirus Al [u/NG-J1/Nigeria/2007]

91613, Gauwnus Gallvirus A1 [turkey/HUN/M176/2011]
GU182406 Pass , Passerivirus AL, turdivirus 1 [thr ush/Hong Kong/00356/2007)
KF741227, Sicinvirus, Siciius AL [chicken/UCCOOL/Ei
KF979331. Sicinivirus, Sicimvirus AL [ChbV-Lichicken/55C/Hong Kong/2008]
KF387721, Sakobuvirus, Sakobuvirus Al [FFUPL/Portugal/2012)

KJ641686, unassigned, bat picornavirus [BiMr-Picov/JX2010

(ed1601, unassigned, bat Poomavius BtMf-PicoV-2/GD2012]
Rabbit01/2013/HUN]

GUlBZADB Osclv\rus Caeiin, AL Cordirus 2 [robin/Hong Kong/10717/2006)

GU182410, Oscivirus, Oscivirus A2, turdivirus 3 [robin/Hong Kong/1087872006]

KJ415177, ‘tortoise rafivirus
&cmckenlel CHV/2012/HUN]

o [KFOB1186, unassigned, chicken megrivirus
9°KF961187, unassigned, Shicken megivius lchicken/CHK-IV-CHVI2013HUN]
L kJ690629, C 03]
192! 1M751199, Megrivirus, Me\egr\v\rus ‘AL tarkey hepaitis vinus [20630]
i, KF979336, unassigned, chicken picomavirus 5 [27C]
KF979335, unasslé;ned chicken picornavirus 4 [5C)
KC663628, unassigned, duck megrivirus [L
KC811837, unassigned, pigeon mesivius 2 [pigeon/GALIIS-PikeV/201LHUN]
KC876003, unassigned, mesivirus 1 [HK:
JIN819202, Dicipivirus, Cadicivirus AL, “eanine picodicistrovirus [209]
JF973686, Rosavirus Al [mouse/USA/M-
66KP054278, unassigned, bat picomavirus Ba(P\//\/MllalHun}
L KP054276, unassigned, bat picornavirus (BatPV/V12/13/Hun|
61 KP054275, unassigned, bat picornavirus [BatPV/V11/13/Hun]
06 KP054277, unassigned, bat picomavirus [BatPV/V13/13/Hun]
17 KP054274, bat 13/Hun!
KP054273, unassigned, bat picomavirus [BatPV/V1/13/Hun
Jo814851, Mischivirus, Mischivirus A1 [b WChina/2010]
KP100644, Alfrican bat icavirus [TN
Ni20565, Cardioviras, Cardiovins B1. Thelers more encephalomyelis vius [GDVI
M81861, Cardiovirus, Cardiovirus A1, encephalomyocarditis virus 1
., JQ864242, Cardiovirus, Cardiovirus C1, Boone cardiovirus 1[ra|/USA/ 010]
JX683808, Cardiovirus, Cardiovirus C2, Boone cardiovirus 2 [ralUSA/2012]
DQ641257, Senecavirus, Senecavirus Al, Seneca Valley virus 1 [cc/US/SVV-001]
FJ438908, unassigned, human cosavirus D1 [5
555056, unassigned, human cosavius EL [Australa/61]
38907, unassigned, human cosavius B1 (2263
1436002, Cosavirue Cosauiis AL [05
JIN867758, unassigned, human oS 1 [PK5006]
£236594, Aphthovirus, Bovine rhinitis B virus 1 [EC11]
IN935206, Aphthovirus, Bovine rhinis A virus 2 [H-1]
X00871, Aphthovirus, Foot: th dlsease virus O1 [K
X96870, Aphthovirus, Equine o A 1 ERV]
- KM396707, unassigned, lesavirus 1[M|5101308/2012
T KM3967DB unassigned, lesavirus 2 [Nai108015/201.
JQ4 I Hunnivirus Al [cattle/HUN/2008)
[ — v ) Teschovlrus Teschovirus AL, porcine teschovirus 1 [Tatfan
XQGBHQErbuvlrus Erbovlrus AL equln‘ekrhmltls B virus 1[ [P1436 1]
rbo- i
KMB73613, Torchivirs. Torchivirus AL tortoise picomavitus [0+ 05]
KMB873614, Torchivirus, Torchivirus AL tortoise picornavirus [144-10]
KMa73615, Torchivirus, Torchivius AL toroise picomavirus [2013:74]
M873612, Torchivirus, Torchivirus AL, tortoise picornavirus [5-04]
KNBTI6LL. TorehIvIS ToreuTus AL oS picornavirus [14-04]
KMB873616, Torchivirus, Torchivirus AL tortoise picormnavirus [124-4-10]
KM873617, Torchivirus, Torchivirus AL, tortoise picornavirus [5-03]
JFO73687. Mosaviriis, Mosavirus AL [mouse.7JUSAZ010]
KF958461, Mosavirus, Mosavirus A2 [SZAL6-MoV/2011/HUN]
4 IN572117, unassigned, feline picornavirus 356r]
JIN572118, unassigned, feline picornavirus [1021F]
JN572115, unassigned, feline picornavirus [catiHong Kong/073F/20079
JIN572116, unassigned, feline picornavirus 11275
o72118, unassigned, feline picomavrus [661F)
IDGQKJ641687 unassigned, bat picoravirus [BIMI-PicoV/FJ2012]
'K1641699, b [BtMI-Picov-2/SAX2011]
L' 3641690, unassigned, bat picomavirus Buw pmov 1/GD2012]
5344, unassigned, bat picomavirus

nassigned; bat picomavirus ['r oA ]
k3641693, Unaseigned, bal poomavire [BRh Picov/SC2013]
HQ595340, unassigned, bat picomavirus [NC16A]
10895341, unassigned, bat picomavius [LWH22A]
- H 595342, unassigned, bat picornavirus [MHO|
H0595343 unassigned, bat picomavirus SKL7F]
JQ814852, unassigned, Ia io picornavirus 1
1641694, unassigned, bat picomavirus [BtRs-PicoV/YN2010]
JINB31356, unassigned, canine picomavirus [dog/Hong Kong/325F/2008)
, LC036579, unassigned, bovine picornavirus [Bo-12-3/2009/JPN]
LC036581, unassigned, bovine picornavirus [Bo-12-11/2009/JPN]
LCDSBSBO unassngned bovine picornavirus [Bo-12-7/2009/JPN]
LCO3658 bovine picomavirus [B0-12.38/20090PN]
Bo-11-39/2009/JPN
AFa06313, Saperoutus. Sapelowus AL porcine sapelovirus 1 [V13]
Avoenos Sapelovirus, bsape\ovums B1, simian sapelovirus 1[SV2-2383]

6,

Kooaion, unassigned, bat pcomavrus hamna PicOVIEI2012

'AV563023, Sapeloviru's, Avian sapelovirus 1 [TW90A]

JN420368, unassigned, Californian sealion sapelovlrus [1162]
KJ641688, unassigned, bat plcornavlrusé BtRIep-PicoV/FJ2012]

1 KJ641692, unassigned, bat picomavirus [BiRa-PicoV/JS2013]

KJ641635 unassigned, bat picornavirus [BIR' PicoV-: 1/VN2012]

KJ641697, at 0 13]

V33654, Enitetovirus. EV-B GV-B3 [Nancyl

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

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

VOLLa4, Enterauiiis. EV-C Pyl Mabonay]

U22521, Enterovirus, EV-ATL [BrCi]

, KP3i5be8. unassigned. Dromedary camel enterovirus 2 (20CC
P345887, unassigned, Dromedary camel enterovirus 1 [19CC
DQo92770 Enterovirus, EV-FL BEV-2 [BEV-261 RM2]

DQ092769, Enterovirus, EV-E1 BEV-1 [LC-R4]

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

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

(24917, Enterovirus, RV-AL6 [11757)

EF155077, Enterovirus, RV-C3 [HRV-QPM]

K02121, Enterovirus, RV-B14 [1959)

KP233897, unassigned, rabovirus [Berlin/Jan2011/0572]

v-Pi

KJ950883, unassigned, rat picomavirus [rat/NYC-B10/USA/2010]
FR727144, pigeon B 03/641/2003]
KC560801, pigeon B [GAL-7/2010/Hungary]

FR727145, pigeon picornavirus A [pi 7/2003]
I/HUN/2010]

JN674502, unassigned, quail picornavirus 1 [quai
KT880670, unassigned, phacovirus [Pf-CHKL/
KP230445, unassigned, falcovius [kesieVOVE062212013HUN)
KJ641684, [BIR(-PicoV-2/1NZ012]
KT452637, unassigned. rodent hepatovirts [RMU101637M|carv2 0]
KT452641; unassigned, rodent hepatovirus [KS11510Myogla2011]
KT452644, unassigned, rodent hepatovirus [JKS1 1230Cnm|g2011]
, KT229612, unassigned, woodchuck hepatovirus [3

KT229611, unassigned, woodchuck hepatovirus [2
KT452685, unassigned, rodent hepatovirus [KEF1 1215igmas2012
M14707, Hepatovirus, Hepatovirus Al, hepatitis A virus [HM.

D00924, Hepatovirus, Hepatovirus AL, simian hepatitis Aire' [AGM 27]
KT452658, unassigned, shrew hepamwrus [Ks12123zsorara201%]
01

* KT452661, [KS121 2
1 Krasaods, unasslgned hedgehug hepatovirus [Ige\75Eneur221lzl]
i 14]

[o5s

St

KT4526¢
KT452691 hedgehog
KTA5271A bat hepatoviru:
KT877158, unassigned, tupaia hepatovirus [TNL
(1452730, unassigned, bit hepamwus [BUCZBFE6CaIa2010)
KT452729, O/

0]

at
KR703607, unassigned, phopivirus [NewEn qandiUSA301

KTas2a2, unasslgned bat hepatovirus SMC18520Minmavz014)
3 psik2004]

AJ225173 Tremcwrus Tremovlrus Al avian encepl aJomye\ms virus 1 [Calnek vaccine strain]

QQSKFISSQIS Limnipivirus, Limnipivirus C1, fathead minnow picornavirus 1 [fhm/1/MN/USA/2010]

183916, Limnipivirus, Limnipivirus C1, fathead minnow picornavirus 1 [fhm/2/MN/USA/2010]

KFB74490 Limnipivirus, Limnipivirus C1, fathead minnow pleamavinis 1 [fhm/20/IL/USA/2010]

306267, Limnipivirus, Limnipivirus B1, carp picomavirus 1 [F37/06
X19495. L\mmplv\rus Limnipivius AL bilegil pomavrus 1.104-032]
Kegazezr, us eel 1 [F15/08]

[B e 1/SAX2]011]

AF327920 Parechuvlrus Erechouns B1, Ljungan virus 1
7705, unassigned, sebokele vrus 1 (ANBIL227/d
LD uman parechovirus 1 [Harris]
KFooegag unasslgned ferret parechovlrus [ferret/MpPeV1/NI
JQ316470, Pasivirus, Pasivius AL [swne/France/2011]

AB937989, crohivirus 1 [shrewlZMSA/Zamh\a/
KCA465954, Avisivirus, Avisivirus Al [turkey/M176- TuASV/ZDll/HUN]
KC614703, Avisivirus, Avisivirus Al [turkey/USA/IN1/2010]
KF979334 unassigned, chicken picornavirus 3 [45C]

KT880669, unasslgned cmcken plcomawus Pl CHK]JAs\ﬂ
KF979333, 4C]

KJ000696, aalivirus [duck/GL/lQlChma/ZOlZ]
orivirus 1 -CHK1/2013/HUN]

1 -
— KT880667 unassigned, orivirus 2 [Pl -CHK1]
DQ249299, Avihepatovirus, Avlhepalov\rus Al, duck hepatitis A virus 1 é
— KC935379, Kunsagivirus, Kunsagivirus Al [roller/SZAL6-KuV/2011/HUN]
unassigned, bat kunsagivirus
EU142040, us,
KP770140, unassigned, ampivirus [NEWT/2013/HUN]

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

05
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Figure 4 (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.

1

AB090161, Cardiovirus, Cardiovirus B2, Theilers-like virus of rats [NGS910]

1
_|_— EF165067, Cardiovirus, Cardiovirus B3, Saffold virus [California/81]

M20562, Cardiovirus, Cardiovirus B1, Theiler's murine encephalomyelitis virus [GDVII]
M81861, Cardiovirus, Cardiovirus A1, encephalomyocarditis virus 1 [R]

JQ864242, Cardiovirus, Cardiovirus C1, Boone cardiovirus 1 [rat/USA/2010]
! JX683808, Cardiovirus, Cardiovirus C2, Boone cardiovirus 2 [rat/USA/2012]
DQ641257, Senecavirus, Senecavirus Al, Seneca Valley virus 1 [SVV-001]

JQ814851, Mischivirus, Mischivirus Al [bat/China/2010]

_|:FJ438908, unassigned, human cosavirus D1 [5004]
1
FJ555055, unassigned, human cosavirus E1 [Australia/61]

FJ438907, unassigned, human cosavirus B1 [2263]
FJ438902, Cosavirus, Cosavirus Al [0553]

1

JN867758, unassigned, human cosavirus F1 [PK5006]
X00871, Aphthovirus, Foot-and-mouth disease virus O1 [Kaufbeuren]

4' 1
X00429, Aphthovirus, Foot-and-mouth disease virus A10-61 [Argentina/61]

JN936206, Aphthovirus, Bovine rhinitis A virus 2 [H-1]

0.96
EU236594, Aphthovirus, Bovine rhinitis B virus 1 [EC11]

X96870, Aphthovirus, Equine rhinitis A virus 1 [PERV9
99. KM873613, Torchivirus, Torchivirus Al, tortoise picornavirus [9-05]
' ® KM873614, Torchivirus, Torchivirus Al, tortoise picornavirus [144-10]

1

0. ® KM873615, Torchivirus, Torchivirus Al, tortoise picornavirus [2013-T4]

099 @ KMB873611, Torchivirus, Torchivirus Al, tortoise picornavirus [14-04]
1 @® KM873612, Torchivirus, Torchivirus Al, tortoise picornavirus [5-04]

® KM873617, Torchivirus, Torchivirus Al, tortoise picornavirus [5-03]

1
® KM873616, Torchivirus, Torchivirus Al, tortoise picornavirus [124-4-10]

,—JF973687, Mosavirus, Mosavirus A1l [mouse/M-7/USA/2010]
1

I KF958461, Mosavirus, Mosavirus A2 [SZAL6-MoV/2011/HUN]
JQ941880, Hunnivirus, Hunnivirus Al [cattle/HUN/2008]

1
’1_|: HM153767, Hunnivirus, Hunnivirus A2, ovine hungarovirus [OHUV1/2009/HUN]

KJ950971, Hunnivirus, Hunnivirus A4, Norway rat hunnivirus [NrHuV/NYC-E21]

AF231769, Teschovirus, Teschovirus Al, porcine teschovirus 1 [Talfan]

X96871, Erbovirus, Erbovirus A1, equine rhinitis B virus 1 [P1436/71]

| —
0.2

Figure 5: Phylogenetic analyses of picornavirus 3CD gene regions using Bayesian tree inference
(MrBayes 3.2). 32 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 1,000,000 generations. The optimal substitution model (GTR+G+1) was determined

with MEGA 5. The scale indicates substitutions/site.
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Table 1: Estimates of Evolutionary Divergence between Pl Sequences

#JF973687_Mosavirus_Al M-7

#KF958461 Mosavirus A2 SZAL6-MoV/2011/HUN
#KM873613_Tortoise picornavirus_strain_ 9-05
#KM873614_Tortoise_picornavirus_strain_144-10
#KM873615_Tortoise picornavirus_strain_2013-T4
#KM873611_Tortoise_picornavirus_strain_14-04
#KM873612_Tortoise_picornavirus_strain 5-04

#KM873617 Tortoise_picornavirus_strain 5-03

#KM873616 Tortoise_picornavirus straln7124 4-10

#M81861 Cardlov1rus _A EMCV-1_R

#M20562 Cardlov1rus B _TMEV_( GDVII
#ABO901617CardLOVLrusiB7Thellers like_virus_of rats_NGS910
#EF165067_Cardiovirus_B_Saffold virus_California/81
#JQ864242 “Cardiovirus_ _C Boone cardlov1rus isolate_ BCV-1
#JX683808_Cardiovirus C _Boone_ cardlov1rus isolate BCV 2
#DQ641257_Seneca_SVV_SVV-001

#J0814851 ] “Mischivirus Al

#FJ4389027HCOSV A170553

#FJ438907_HCoSV-B1

#FJ438908_ HCoSV-D1

#FJ555055 HCoSV-E1

#JNB867758 HCoSC F1 PK5006

#X96870_Aphtho_ ERAV_PERV

#X00871_FMDV_O1K

#X00429_FMDV_A10-61_(Argentina/61)

#JN936206 BRAV-2_ H- 1

#EU236594 Aphtho BRBV-1 EC11

#X96871_Erbo ERBV1- P1436-71

#AF231769_PTV_PTV1-Talfan

#JQ941880 HuV-Al _BHUV1/2008/HUN
#HM153767_HuV-A2_Ovine_hungarovirus_OHUV1/2009/HUN
#KJ950971_HuV A4_Norway_rat_hunn1v1rus_1solate_NrHuV/NYC—E2l

o
=)
=3
=)
=)

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

[ 2] [@M8288 0.0000

[ 3] 0.0000

[ 4] 0.0128 0.0000

[ 5] 0.0089 0.0191 0.0000

[ 6] 0.0255 0.0306 0.0293 0.0000

[ 7] 0.0089 0.0166 0.0128 0.0217 0.0000

[ 8] 0.0625 0.0676 0.0625 0.0651 0.0612 0.0000

[ 9l 0.0663 0.0702 0.0676 0.0625 0.0625 0.0753 0.0000

[10] 0.0000

[11] 0.3865 0.0000

[12] 0.3937 0.0000

[13] 0.3942 [OM28%d 0.0000
[14] 0.5 485010.48121024770 0.0000
[15] 0.4863 o 4661 0.4648 0.4617 [OUISB3 0.0000
(20" [.6872 07027 0.6622 0.6622 06595 0.6581 0.6561 0.6608 06581

1191 0.6799 0.6872 0.6541 0.6527 0.6527 0.6541 0.6527 0.6581 0.6541

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

17#] 0.6335 0.6491 0.6323 0.6310 0.6336 0.6376 0.6349 0.6402 0.6402

[2¢] 0.71310.7207 0.7228 0.7241 0.7241 0.7281 0.7241 0.7281 0.7294

[30]

[31]

[32]

Table. Estimates of Evolutionary Divergence between Sequences

=3
=3
=)
S
=3

18 19 20 21 22
0000
4473 0.0000

5296 0.5082 0.0000
4686 0.4322 [0.4895 0.0000
3932 0.4212 0.5071 0.4776 0.0000

coocoo

23 24 25 26 27 28 29
0000
6214 0.0000

6266 02022 0.0000
6515 0.568070.5730 0.0000
6146 0.5385 0.5510 05436 0.0000

o
o
=3
=3
S

07335 0.7576 0.7576 0.7842 0.7364 07345 - .uuu

0.0000
0.0000
[M8252 0.0000

30

32]
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The number of amino acid differences

per site from between sequences are shown. The analysis involved 32 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 1043 positions in the final dataset. Evolutionary analyses were conducted in MEGAS5 [1].

1. Tamura K., Peterson D., Peterson N., Stecher G., Nei M., and Kumar S. (2011). MEGA5: Molecular Evolutionary Genetics Analysis using Maximum Likelihood, Evolutionary Distance, and Maximum

Parsimony Methods. Molecular Biology
Disclaimer: Although utmost care has
carefully check the caption prior to
employers be liable for any damages,
but not limited to the determination

and Evolution 28: 2731-2739.

been taken to ensure the correctness of the caption, the caption text is provided "as is" without any warranty of any kind. Authors advise the user to
its use for any purpose and report any errors or problems to the authors immediately (www.megasoftware.net). In no event shall the authors and their
including but not limited to special, consequential, or other damages. Authors specifically disclaim all other warranties expressed or implied, including
of suitability of this caption text for a specific purpose, use, or application.
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Table 2: Estimates of Evolutionary Divergence between 3CD Sequences

] #JF973687_Mosavirus_Al_mouse/M-7/USA/2010

] #KF958461 Mosavirus A2 strain_ SZAL6-MoV/2011/HUN

] #KM873613 Tortoise picornavirus_strain_9-05

] #KM873614 Tortoise picornavirus_strain_144-10

] #KM873615 Tortoise picornavirus_strain 2013-T4

] #KM873611 Tortoise_picornavirus_strain_14-04

] #KM873612 Tortoise_picornavirus_strain_5-04

] #KM873617 Tortoise picornavirus_strain 5-03

] #KM873616_Tortoise_picornavirus_strain_124-4-10

] #M81861 Cardiovirus_ EMCV-R

] #M20562_Cardiovirus_TMEV_GDVII

] #91128804493|dbj|AB090161.1| Theilers-like virus_of rats_NGS910_genomic RNA complete_genome
1 #gi\172050184\gb\EF165067.2\_Saffold_virus_complete_genome
] #J0864242 Boone_cardiovirus_1_isolate rat/USA/2010
] #JX683808_Boone_ cardiovirus_ 2 isolate_rat/USA/2012
] #DQ641257_Senecavirus_A_ SVV-1_cc/US/SVV-001

1 #JQS14851_Mischivirus_Al_M._schreibersii_picornavirus_l_bat/China/20lO
] #FJ438902_Cosavirus_HCoSV-Al

] #FJ438907_Cosavirus_HCoSV-Bl

] #FJ438908_Cosavirus_HCoSV-D1

] #FJ555055_Cosavirus_HCoSV-EL

] #JN867758_Cosavirus_HCoSV_F1_PK5006

] #X96870_Aphthovirus ERAV_PERV_P2P3

] #X00871_Aphthovirus_ FMDV_OlKaufbeuren

] #X00429 Aphthovirus FMDV_A10-61_(Argentina/61)

]

]

]

]

]

]

]

#JN936206_BRAV-2_H-1
#EU236594_BRBV-1_ECL1

#X96871_Erbovirus_ ERBV-1_P1436/71
#AF231769_Teschovirus A PTV-1_Talfan
#J0941880_Hunnivirus_ Al HuV-Al_ cattle/HUN/2008
#HM153767_Ovine _hungarovirus_OHUV1/2009/HUN

#KJ950971 Norway rat_hunnivirus_isolate NrHuV/NYC-E21

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32]

N

=}
=3
=)
S
=]

=3

=

S

S

S

=
@

o
=)
=3
=)
=)

.0000
.0166
0166
.0498
.0468
.0950
.1041

.0000
.0060
.0422
.0407
.0905
.0980

0000

0422 0.0000

0407 0.0347 0.0000

0920 0.0830 0.0845 0.0000

0995 0.0935 0.0950 0.0543 0.0000

coooocoo
cooooo
coocoo

.0000
.4030 0.0000
.4090
.4286

0.0000
0.0000

4496 0.468710.492500.5015 0.0000

.5367 0.5647 0.5962 0.5931 [0M0282 0.0000

cooocoo

0000

3042 0.0000

3368 0.3148 0.0000

3444 0.3343 [0.2241 0.0000

3308 0.3605 0.3614 0.3705 0.0000

coocoo

0.0000
095314 0.0000

0.5419 PMOZE8 0.0000

0.5602 0.417470:4322 0.0000
0.5452 0.3985 0.4044 0v4125 0.0000

06625 0.6687 0.6749 0.6995 0.6703 06606 - ..0u

0.0000
0.0000
@722 0.0000

The number of amino acid differences per site from between sequences are shown. The analysis involved 32 amino acid sequences. The coding data was translated assuming a Standard genetic code
table. All ambiguous positions were removed for ggch seguence Dgir. There were a total of 724 positions in the final dataset. Evolutionary analyses were conducted in MEGAS5 [1].

=3
=3
=)
S
=3

o
o
=3
=3
S
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