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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 |2016.012aS (assigned by ICTV officers)

To create 2 new species within:
Fill in all that apply.

Genus: | Mischivirus 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)
Mischivirus B Bat picornavirus BatPV/V1/13 Hun KP054273
Mischivirus C African bat icavirus PREDICT-06105 | KP100644

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 bat picornaviruses were detected in faecal samples of clinically healthy Schreibers' bats
(Miniopterus schreibersii) in Hungary and in oral swabs of giant roundleaf bats (Hipposideros
gigas) in the Democratic Republic of the Congo. The novel picornaviruses share significant
similarities to Mischivirus A, i.e.

(i) the Microchiroptera (microbats) host,
(i) similar genome layout (compare Figure 1, Appendix):
VPg+5'UTRRESI[L/1AB-1C-1D-2ANGYP/2B-2CHel/3A-3BVP9-3CP-3DP3'UTR-
poly(A);
(iii) significant amino acid identities of capsid proteins (>43%) and 3CD (>54%) protein
(compare Tables 1, 2; Appendix)
(iv) clustering with Mischivirus A in phylogenetic trees (compare Figures 2,3; Appendix).
It was shown that Mischivirus A und B have a type Il IRES. Two types of Mischivirus B are
known. Mischivirus C differs from Mischivirus A and B in having divergent L and 3A proteins
and a shorter 2A protein (32 aa vs. 55 aa).
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MODULE 11: APPENDIX: supporting material

additional material in support of this proposal

References:

Mischivirus B:

Kemenesi G, Zhang D, Marton S, Dallos B, Gorfol T, Estok P, Boldogh S, Kurucz K, Oldal
M, Kutas A, Banyai K, Jakab F. 2015. Genetic characterization of novel picornavirus
detected in Minoopterus schreibersii bats. J. Gen. Virol. 96:815-821.

Mischivirus C:
unpublished

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.

Genome organization:
Proposed: Mischivirus B, bat picornavirus, GenBank acc. nos. KP054273-KP054278

nt 855 NPG%ZtP963 Q) Qu00/G1601 nt 7676
M, 1580/ G1ss1 | b
Eq7/Gos Quz3/Asa Eesa/Gess Eg7/Goos Ay157/Gaass Eiass/Grss W E1817/G1a1s 2284
v v v

— L 1AB 1C 1D 2A 2B 2CHel 3A 3B 3CPro 3pPol L7878

5'-UTR 97 aa 326 aa 231aa 253 aa 55aal| 195 aa 326 aa 97 aa 217 aa 467 aa 3'-UTR

854 nt 20 aa 202 nt

type Il

IRES

Proposed: Mischivirus C, African bat icavirus, GenBank acc. no. KP100644

nt1164 NP5zl Poso Qs s/ s nt 7916
M, # 1555/S1556 W
QEB/GBQ Q415/M417 QGAS/T645 Q906/N907 E1124/61125 E144E/N1447 ' E1784/Gl785 2251
v \ 4 v v v A4 \4
N 1AB 1c 1D 2A| 2B 2CHel 3a |38 3cPe 3pP! nt80%
5'-UTR 88 aa 328 aa 229 aa 261 aa 32aal| 186aa 322 aa 109 aa 209 aa 467 aa 3'-UTR
1163 nt 20 aa 180 nt

Figure 1: Schematic depiction of the mischivirus B and C genomes (top: bat picornaviruses,
below: African bat virus [PREDICT-06105]). The open reading frames are indicated by boxes.
Positions of putative nt and aa cleavage sites and the lengths of the deduced proteins are shown.
Triangles (V) indicate the putative 3CP™ cleavage sites; the hash (#) indicates ribosomal skipping
sites at the NPG|P motif.
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Fig. 2

P1

HQ595340, unassigned, bat picomavirus 1[NC16A]
HQ595341, unassigned, bat picomavius 1 [LMH22A]
+HQ595342, unassigned, bat picomairus 2 [MHOF]
HQ595343, unassigned, bat picomarus 2 [SK17F]
INB31356, unassigned, canine picomavirus 1 [dog/Hong Kong/325F/2008]
KJ641694, unassigned, bat picomavirus [BtRs-PicoV/YN2010]
JQ814852, unassigned, la o picomavirus 1
595344, unassigned, bat picomatirus 3 [TLCSF]
HQ595345, unassigned, bat picomavirus 3 [TLC21F]
KJ641693, unassigned, bat picomavirus [BIR-PicoV/SC2013]
INS72117, unassigned, feline picomavirus [356F]
IN572119, unassigned, feline picomavirus [1021F]

1F]
0.54<J641687, unassigned, bat picomavirus [BIMI-PicoV/F12012]
KJ641690, unassigned, bat picomavirus [BIMF-PicoV-1/GD2012]
KJ641699, unassigned, bat picomavirus [BtMF-PicoV-2/SAX011]
10.85LC036581, unassigned, bovine picomairus [Bo-12-11/2009/JPN]
'_E LC036582, unassigned, bovine picomavius (B0-12:38720090PN]
LC036579, d, bovine picomavirus [B
1 [ LC036580, unassigned, bovine picomavirus [B0-12-7/20090PN]
LC006971, unassigned, bovine picomavirus [B0-11-39/2009.0PN]
4 KP345888, unassigned, dromedary camel enterovirus 2 [20CC]
KP345887, unassigned, dromedary camel enterovirus 1[19CC]
DQO92770, Enterovirus, EV-F1BEV-2 [BEV-261-RM2]
DQ092769, Enterovirus, EV-E1 BEV-L [LC-R4]
AF363453, Enterovirus, EV-G1 [UKG-410-73]
U22521, Enterovirus, EV-AT1 [BrCr]
AF326766, Enterovirus, EV-1 [SV6-1631]
D00820, Enterovirus, EV-D70[J670-71]
AF201894, Enterovirus, EV-HL [A2 plaguevirus]
2121, Enterovirus, RV-814 [1959]
6077, Enterovirus, RV-C3 [HRV-QPM]
124917, Enterovirus, RV-A16[11757]
V01149, Enterovirus, EV-C PV1 [Mahoney]
M33854, Enterovirus, EV-B CVB3 [Nancy]
[T KP233897. unassigned, aborus [BerlJan2011/0572)
KJ950883, unassigned, rat picomavirus [RPV/NYC-B10]
AF406813, Sapelovirus, Sapelovirus AL, porcine sapelovirus 1 [V13]
AY064708, Sapelovirus, Sapelovirus B, simian sapeloirus 1[SV2-2383)]
KJ641696, unassigned, bat picomavirus [BIVs-PicoV/SC2013]
KJ641689, unassigned, bat picomavirus [BtMia-PicoV/FJ2012]
1420368, unassigned, Califorian seaion sapelovirus [1162)
ING74502, unassigned, quail picomavirus
KTB80670, unassigned, phacowirus [PI-CHKUPhV]

1
718, unassionsd, igon icomains | [p\gem‘/NuMaylﬂ]/ﬁdl/ZOﬂs‘]
KC560801, unassigned gary]
AY563023, Sapelovirus, Avian sapelovirus 1 [TW90A
.84 KJ641688, unassigned, bat picomavirus [BIRIep-PicoV/FI2012]
KJ641692, unassigned, bat picomavius [BiRa-PicoV/S2013]
1 KJ641685, unassigned, bat picomavirus [BIRF-PicoV-1/YN2012]
KJ641697, unassigned, bat picomavirus [BINV-PicoV/SC2013]
KMB873613, unassigned, tortase picomavirus [9-05]
L KM873614, unassigned, tortoise picomanrus [144-10]
KMB73615, unassigned, tortoise picomavirus [2013-T4]
KM873611, unassigned, tortoise picomavirus 14-04]
KMB73612, unassigned, tortase picomavirus [5-04]
KMB73617, unassigned, tortoise picomavirus [5-03]
KMB873616, unassigned, tortaise picomavirus [124-4-10]
3687, Mosavirus, Mosavirus A1[M-7]
KF958461, Mosavirus, Mosavirus A2 [SZAL6-MOVI2011/HU

T KM396707, unassigned, lesavirus 1 [Mis10130812012]
e — A R e
1

JQ941880, Hunnivirus, Hunnvirus A1 [BHUV1/2008/HUN]
L \\F231769, Teschovirus, Teschovius AL [Talfar]
EU236504, Aphthovirus, B virus 1[EC11]
IN936206, virus 2 [H1]

X00871, ) 01 [Kaubeuren]
70, , virus 1 [PERV]

X96871, Erbovirus, Eq virus 1 [P1436/71]

KM589358, unassigned, bovine picomavirus [TCHe]

KPO054277, Mischivirus, Mischivirus B1, bat picomavirus [BatPV/VL3/13/Hun]
KPO54276, Mischivirus, Mischivirus B1, bat picomavirus [BatPVIVL2/13/Hun]
KP054274, Mischivirus, Mischiirus BL1, bat picomairus [BatPV/Ve/13/Hun]
KP054275, Mischivirus, Mischivirus B1, bat picomavirus [BatPV/VIL/13/Hun]
KP054273, Mischivirus, Mischiirus BL1, bat picomairus [BatPV/V1/13/Hun]
@ KP054278, Mischivirus, Mischivirus B2, bat picomavirus [BatPVIV14/13/Hun]
JQB14851, Mischivirus, Mischivins A1 [China/2010]
® KP100644, Mischivirus, Mischivirus C1, Afican baticavirus [PREDICT-06105]

138902, Cosavirus, Cosavirus AL [0553]
JINB67758, unassigned, human cosavirus F1[PKS006]
F438907, unassigned, human cosavirus B1 [2263]
FJ555055, unassigned, human cosavirus E1 [Australia/6]
F438908, unassigned, human cosavirus D1 (5004
M81861, Cardiovirus, Cardiovirus AL, encephalomyocardits vius 1 [R]
V20562, Cardiovirus, Cardiovirus B1, Theiler's GOVII
164242, Cardiovirus, Cardiovirus C1, boone cardiowirus 1 [rat/ USA2010]
JX683808, Cardiovirus, Cardiovirus C2 , boone cardiovirus 2 [ra/USA/2012]
Q041257, Senecavius, Senecavius AL, Seeca Valey s [SVV.01)
KJ690629, chic

KF979336, unassigned, chicken picomavirus 5 [27C)
HM751199, Megrivirus, Melegrivirus AL turkey hepatits virus 1 [2093D]

074

KF979335, unassigned, chicken picomavirus 4 [5C]
KC663628, unassigned, duck megrivirus [LY]

KC876003, unassigned, mesiirus [HK21]

KCB11837, unassigned, mesirus 2 [pigecn/GALIIS-PiMeV/2011/HUN]

T INB19202, Dicipivirus, Cadicivirus AL, canine picodicistrovrus [209]
JF973686, Rosavirus, Rosavirus AL, murine rosavirus V7]
34637, Kobuvirus, Aichivirus AS, roller kobuirus [SZALS-KoV/201U/HUN]
JQB98342, Kobuvirus, Aichivius A, Kathmandu sewage kobuvirus [KoV-SewKTM]

KJ958930, Kobuvirus, Aichivirus Ad, feline kobuirus [12D240]
KF831027, Kobuvirus, Aichivirus Ad, feline kobuvirus [FK-13]
KM091960, Kobuvirus, Aichivirus Ad, feline kobuvirus [FeKoVI TE/52/1T/13]
IN387133, Kobuvirus, Aichivirus A2, canine kobuvirus [dog-AN211D-USA-2009]
GU245693, Kobuvirus, Aichirus B3, ovine kobunirus [sheep/ TBI/HUN/2009]
KF006985, Kobuvirus, Aichivius B2, ferret kobuvirus [MpKoV38]
AB0B4788, Kobuvirus, Aichivirus B1, bovine kobiirus 1
EU7874590, Kobuvirus, Aichivitus CL, porcine kobuirus [swinelS-UHUN/2007 Hungary]
KF793927, Kobuvirus, Aichivirus C2. caprine koburus [12Q108]
LC055960, unassigned, kagovirus 2 [cattle/Kagoshima-2-24-KoV/2015/JPN]

055061, unassigned, kagoirus 1 [cattle/Kagoshima-1-22-KoV/2014/PN]
KJ641691, unassigned, bat picomavirus [BIMI-Picov-2/GD2012)
KI5, unassigned. baticomarus (B PEVDI0L0]
5852, unassigned, rabbit picomavirus [Rabbit01/2017HUN]
GQ179640, Salviis, Sahis AL ING-J1]

0 KF741227, Sicinivirus, Siciivirus A1 [UCC001]
KF979331, Sicinivirus, Sicinivirus A2, chicken picornavius 1 [55C]

0.82

GU182406, , Passerivirus AL turdhirus 1 [thrusiVHong Kong/00356/2007]
 E—

KF387721, kobi 1 1[FFUP

KJ415177, unassigned [UF4]
KF979334, unassigned, chicken picomavirus 3 [45C]

KTB30669, unassigned, chicken picormavirus [P-CHK 1/AsV]

KF979333, unassigned, chicken picoravirus 2 [44C]
KCA65954, Avisivirus, Avisiirus AL [turkey/ML76-TUASV/201L/HUN]
KCB14703, Avisivirus, Avisivirus A1 [USA-INI]
FT— KM203656, unassigned, orivirus l[cmcker\IPlCHKllmla/HUN]

KTOR0667, unassigned. ovis 2(P1cC
K2000696, unassigned, aalvius duck pcomavrus) [CL12]
DQ249299, 1, duck hepatis A virus 1 [03D]

JQ316470, Pasivirus, Pasivirus AL, svine pasiirus 1 [swine/France/2011]
AB937989, unassigned, crohivirus [shew/ZM54]
AF327920, Parechovirus, Parechovirus B, Ljungan virus 1 [87-012)

d 1

HF677705,

102971,

KF006989, unassigned, feret parechovirus [MpPeV1

[T K169, unassigned. batpicomavius [B14Picov-1/S0011)
Rhinolophus

1 [Harris]

unassigned, [bat/Cameroon/2013]
EUL

42040, Aquamavirus AL seal picomavirus 1 [HO-02-21]

KCB43627, P 1 [F1505]
- oKF 183015, Limnipivirus, Limnipivius CL, fathead minnow picomavirus 1 (fim/L/MNUSA/2010]
KF183916, Limnipivirus, Limnipivirus C1, fathead minnow picomavirus 1 [fhm/2/MNIUSA/2010]
000 ry KF874490, Limnipivirus, Limnipivirus C1, fathead minnow picomavirus 1 [hm/20/L/USA/2010]
KC465953, Limnipivirus, Limnipivirus C1, fathead minnow picomavirus 1[09-283]

KF306267, Limnipivirus, Limnipivirus B1, carp picomavirus 1 [F37/06]
X342, Limnipivirus, Limnighines AL biuegl ioomaius 1(04.032]
KT452698, unasslgned hedgehog hepatovirus [Igel68Eriewr2014]
KT452691,
KT452714, unasanned‘ bat hepatovirus [M32Eidhel2010]
KT877158, unassigned, tupaia hepatovirus [TN1]
KT452730, unassigned, bat hepatovirus [BUOZBF86C0lafr2010]
KT452729, unassigned, bat hepatovirus [FO1AF48Rhilan2010]
KT452742, unassigned, bat hepatovirus [SMG18520Minmav2014]
Kris2735, unassigned. odent hepaoius 453 opic204]
KRTO3607,unassigned. phopiius [NewErgland/USA2011]
T KT452637, ‘odent hepatovius [RMU:
KT452641, unass\gned rodent hepatovirus [KS11510Myogla2011]
KT452644, unassigned, rodent hepatovirus [KS111230Crimig2011]
M14707, Hepatovirus, Hepatovirus AL, hepatitis A virus [HM-175]
D00924, Hepatovirus, Hepatovirus AL, simian hepatits A virus [AGM-27]

096

T KT452659, unassigned,shrew hepetouns [KS121252S om0t
KT452661, unassigned.

AJZZ5173, Tromovinss, TromoWUS AL 1 [Ca\nek

KP230449, unassigned, falcovirus [kestrelVOVE0522/2013HUN]

[Ci
KF961187, unass\gned chic kenmegnwus [chicken/CHK-V-CHVIZD13IHUN]
KF961186, unassigned, chicken megriirus [chicken/B21-CHV/2012/HUN]

GU182408, Oscivirus, Oscivirus AL turdiirus 2 [robin/Hong Kong/10717/2006]
GU182410, Oscivirus, Oschirus A2, turdiirus 3 [thrush/Hong Kong/10878/2006]

T KCa35379, Kunsagivirus AL, roller kunsaghirus [roller/SZAL6-KuV/2011/HUN]

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

JQ691613, Gallivirus, Gallivirus A1 [turkey/M176/2011HUN]
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Figure 2: Phylogenetic analyses of picornavirus P1 using Bayesian tree inference (MEGA 5.2).
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.
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5 KJ958930, Kobuvirus, Aichivirus A4, feline kobuvirus [12D24( \)
1960, Kobuvirus, Aichivirus Ad, feline kobuvirus [FeKo ITE/S2/1T/13]
KF831027, Kobuvirus, Aichivirus A4, !ehne kobuvirus [FK:
JN387133, Kobuvirus, Aichivirus A2, canine kobuvirus 1 [dog: AN211D USA-2009]
JF755427, Kobuvirus, Aichivirus A3, murine kobuwus 1 [M -5-USA-2010]
‘AB010145, Kobuvirus, Aichivirus A1 [A846-8¢
JQ898342, Kobuvirus, Aichivirus A6, Kathmar du sewage_kobuvirus [KoV-SewKTM]
KJ934637 Kobuvlrus Aichivirus A5, roller kobuvirus SZAL6 KoV/2011/HUN]
AB084788, Kobuvirus, Aichivirus B1, bovine kobuvirus 1
GU245693, Kobuvirus, Aichivirus B3, ovine kobuvirus ls eeJ)/TBS/HUN/ 009]
KF006985, Kobuvirus, Aichivirus B2, ferret kobuvirus [ferret/MpKoV/38/NL/2010]
EU787450, Kobuvirus, Aichivirus C porcine kobuvirus 1 [sw/S-1/HUN/2007]
KF793927 Kobuvirus, Aichivirus C2, aprme kau\NuS 12¢
kagovirus 2 [catt -24-KoV/2015/JPI
LCOSSleQ gnasslgned kagovirus 1 [Came/KagOShma 1-: 2§/K00V/2014IJF'

Fig. 3
3CD

170640, Salvirus, Saivitus AL [hu/NG-J1/Niger
Q691613 Gallivirus, Gallivirus Al [turkey/HUN/M176/2011]
GU182406, Passerivirus, Passerivirus AL, turdivirus 1 [thrush/Hong Kong/00356/2007]
KF741227, Sicinivirus, SlcmlvuusAl chlcken/UCCO(Jl/ ire ]
KF979331, Sicinivirus, 1 [ChP)
KF387721, Sakobuvirus, SakobuvnrusA [FFUPl/Panu jal/2012]
KJ641686, unass\gned bat picornavirus [BtMr-PicoV/J
KJ641691 unassigned, bat picornavirus [BtMf-PicoV-: ZIGDZCllZ]
2, unassigned, rabbit flccma\nrus [Rabbit01/2013/
GU182403 OSCIVII’US‘ Oscivirus AL, turdivirus 2 [robin/Hong Kong/10717/2006)
GU182410, Oscivirus, OsclvlrusAZ turdivirus 3 [robin/Hong Kong/1087872006]
KJ415177, unassigned, tortoise raflvlrus [UF4].
KF961186, chicken i 1-CHV/2012/HUN]
KF961187. unassigned, chicken megrivirus [chicken/CHK-TV- CH\/IZOlS/HUN]
KJ690629, unassigned, chicken proventriculitis virus [CPV/Kor:
2! HM751199, Megrivirus, Melegrivirus AL turke hepaﬂus virus [2993 ]
. KF979336, unassigned, chicken picoravirus 5 [27C]
KF979335, unassdgned chicken picornavirus 4 [5C]
KC663628, unassigned, duck megrivirus [LY]
T KC811837, unassigned, pigeon mesivirus 2 [pigeon/GALII5-PiMeV/2011/HUN]
KC876003, unassigned, mesivirus 1 [HK21]
INB19202, Dicipivirus, Cadicivirus AL, camnA))icod\cwstrovirus [209]
JF973686, Rosavirus, Rosavirus AL [mcus /USA/M-7/2010]
KP054278, Mischivirus, Mischivirus B2, bat picornavirus [BatPV/V14/13/Hun
P054276, Mischivirus, Mischivirus BL, bat picornavirus [BatPV/V12/13/Hun|
KP054275, Mischivirus, Mischivirus B1, bat picornavirus [BatPV/V11/13/Hun]
KP054277, Mischivirus, Mischivirus B1, bat picornavirus [BatPV/V13/13/Hun]
P054274, Mischivirus, Mischivirus BL, bat picornavirus [BatPV/V8/13/Hun)
@ KP054273, Mischivirus, Mischivirus BL, ba(p\cumavlrus BatPV/V1/13/Hun|
JQ814851, Mischivirus, Mischivirus AL [ba!ICh ina/2010]
@ KP100644, Mischivirus, Mischivirus C1, African bat icavirus [PREDICT-06105]
M20562, Cardiovirus, Cardiovirus B1, Theiler's murine encepha\omyelms virus [GDVII]
MB1861, Cardiovirus, Cardiovirus AL, encephalomyocarditis virus 1 [R]
. JQ864242, Cardiovirus, Cardiovirus C1, Boone cardiowrus 1 [rat/USy 2010]
JX683808, Cardiovirus, Cardiovirus C2, Boone cardiovirus [rat/USA/2012]
Q641257, Senecavirus, Senecavirus Al Seneca Valley virus 1 [cc/US/SVV-001]
FJ438908, unassigned, human cosavirus D1 [5004)
FJ555055, unassigned, human cosavirus E1 [Auslrajla/el]
FJ438907, unassigned, human cosavirus B1 [2263]
FJ438902, Cosavirus, Cosavirus AL [0553]
JN867758, unassigned, human cosavirus F1 [PK5006]
EU23 ARhlhOV\VUS Bovine rhinitis B virus 1 [EC11]
JIN936206, Ap thovirus Bovnne rhinitis A virus 2 [H-1]
X00871, Aphthovirus, d\sease rus O1 [K
X96870, Aphthavnrus Eqmne rhmmsAwrus
M396707, unassigned, lesavirus 1[M\5101308/2012
KM3967OB una5519ned lesavirus 2 [Nai108015/201.
41880, Hunnivirus, Hunnivirus AL [cattle/HUN/20(
AF231769 Teschovirus, TeschovwrusAl porcmeueschowus 16;Talfan]
X96871, Erbovirus, Erbovirus Al, equine thinitis B virus 1 [P143
ovine erbo-like pi
000 KMB73613, unassigned, tortoise picornarus [9-05]
KM873614, unassigned, tortoise picornavirus [144-10]
KMB873615, unassigned, tortoise picornavirus [2013-T4]
KM873612, unassigned, tortoise picornavirus [5-04)
KM873611, unassigned, tortoise picornavirus [14-04]
KM873616, unassigned, tortoise picornavirus [124-4-10]
KM873617, unassigned, tortoise picornavirus [5-03]
JF973687, Mosavirus, Mosavirus Al [mouse/M-7/USA/2010]
KF958461, Mosavirus, Mosavirus A2 [SZAL6-MoV/2011/HUN]
1 IN572117, unasmgned, feline picornavirus 356F]
JIN572119, unassigned, feline picornavirus [1021F]
JN572115, una551gned feline picornavirus [cat/Hong Kong/073F/20079

Hong Kong/2008]

1 KJ641699, at picornavirus
KJ641690, unassigned, bat p\cornawus Ble P\cov 1/GD2012]
. HQ595344, unassigned, bat picornavrus
HQ595345, unassigned, bat picornavirus F]
KJ641693, unassigned, bat picornavirus Bth PicoV/SC2013]
HQ595340, unassigned, bat picornavirus [NC16A]
HQ595341, unassigned, bat picornavirus [LMH22A]
H%595342 unassigned, bat picornavirus [MHIF]
1 HQ595343, unassigned, bat picornavirus [SK17F]
30814852, unassigned, la io picornavirus 1
KJ641694, unassigned, bat picornavirus [BtRs-PicoV/YN2010]
JNB31356 unassigned, ‘canine picornavirus [dog/Hong Kong/3 5F/2008]
€036579, unassigned, bovine picornavirus [Bo-12-3/2009/JP]
LC036581 unassigned, bovine picornavirus [Bo-12-11/2009/JPN]
.05 LC036580, unassigned, 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 1 [V13]
AY064708, Sapelovirus, Sapelovirus B1, simian sapelovirus 1 [SV2-2383]
KJ641696, unassigned, bat picornavirus [BtVs-PicoV/SC2013]
KJ641689, unaSS\Fned bat picornavirus [BtMa-PicoV/FJ2012]
AY563023 Sape ovirus, Avian sapelovirus 1 [TW9
IN420368, Californian sealion sapelovirus 51162
KJBAIGBB unass\gned ‘bat picornavirus B[Rle -PicoV/FJ2012]
1 KJ641692, unassigned, bat picornavirus icoV/JS2013]
K1641685, unassigned, bat picornavirus B[RV PicoV-1/YN2012]
KJ641697, unassigned, baEplcoma\nms Bth PicoV/SC2013]
133854, Enterovirus, cyl
AF326766, Enterovirus, EV-J1 SVG 1631
D00820, Enterovirus, EV-D70 [J670- 71]
V01149 Enterovirus, EV-C PV1 [Mahoney]
U22521, Enterovirus, EV-A71 [BrCT
KP345888, unasslgned Dromedary camel enterovirus 2 [20CC
KP345887, unassigned, Dromedary camel enterovlms 1[19CC]
DQ092770 Enterovirus, EV-F1 BEV-2 [BEV-261
%0 769, Enterovirus, EV-E1 BEV-1 QLC R4]
AF363453, Enterovirus, EV-G1 [UKG/410/
AF201894, Enterovirus, EV-HL [A-2 plaque wus]
L24917, Enterovirus, RV-A16 [11757]
EF186077, Enterovirus, RV-C HRV-QPM]
K02121, Enterovirus, RV-B14 [1959)]
1 KP233897, unassigned, rabovirus [BerIInIJan201U0572/]
KJQSOBBS unassigned, rat picornavirus [rat/NYC-B10/USA/20:
44, unassigned, pigeon picornavirus B |geun/Novway/03/64]J2003]
c 60801, unasségneu pigeon picornavirus B [GAL-7/2010/Hungar 7
FR727145 unassigned, pigeon picornavirus A | |geun/N0rway/03/603 712003
674502, unassigned, quail picornavirus 1 [quailHUN/2010]
KT880670 unass\gnsd phacovirus [Pf-CHK1/P}
TS 9, unassigned, falcovirus [} es(reV\/O\/EOGZZIZOlQ/HUNl
K 6416 bat pcumawus [BHR{-PicoV-2/YN2012]
KT452637, unasslgned rodent hepatovirus [RMU101637Micarv2010]
KT452641, unassigned, rodent hepatovirus [KS11510M Og\aZOll
KT452644, unassigned, rodent hepatovirus |]K511123 Crimig2011]
4 KT229612, unassigned, woodchuck hepatovirus E:Di
SlgmasZOlZ

KT229611, unassigned. woodchuck hepatovirus [2ID)]
KT452685, unassigned, rodent hepatovirus [KEF12:

M14707, Hepatovirus, Hepatovirus Al, hepatitis A virus [HV:

D00924, Hepatovirus, Hepatovirus Al, simian hepatitis A vlrus [AGM 27]
7 KT452658, unasslgned shrew hepalovlrus KS121232Sorara2012
KT452661, unassigned, shrew hepatovirus [KS121289Sorara2012]
- KT452695, unassigned, hedgehog hepatovirus [Igel75Erieur2014]
KT452698, unassigned. hedgehug hepatovrus [Igel68Erieur2014]
KT452691, unassigned, hedgeh
KT452714 unassigned, bat hepa(owus [Msza&helzow]

1877158, unassigned, tupaia hepatoviru
KT452730 unassigned, bat hepatovirus [BU02 F86Colafr2010]
KT452729, unassigned, bat hepatovirus [FO1AF48Rhilan2010]
KR703607, unassigned, phopivirus [NewEngland/USA/2011]
KT452742 unasslgned bat hepatovirus [SM 18520Mlnmav 014]
CIV450L

452735,
AJ225173 Tremovirus, Tremovirus Al, avian encephalomyelits virus 1 [Calnek vaccine strain]
095KF183915 lenlplvvus Limnipivirus C1, fathead minnow picornavirus 1 [fhm/l/MN/US/-VZOlO]
916, Limnipivirus, Limnipivirus C1, fathead minnow picornavirus 1yh 0]
KF874490 Limnipivirus, Limnipivirus C1, fathead minnow picornavirus 1 1 hm/ZO/IUUSA/ZOlO]
306267, Limnipivirus, Limnipivirus B, carp picornavirus 1 [F37/06]

J><134222 lemplvlrus L\mnlplvlrusAl bliegill picornavirus 1 [04-032)
K0843627 1, eel plcornawus 1 F15/05]
41696, Unassigned, DAt PIcOMAMrUs [Ble PiCOV-1/SAX2011]

AF327920 Parechovirus, Parechovirus B1, Ljungan virus 1 [87-01 ]
HF677705, unassigned, sebokele virus 1 [An/B/1227/d]
L02971 Parechovlrus Parechovirus A1, human parechovirus 1 [Harris]
006989, u erret parechovirus [ferret/MpPeV1/NL]
J0316470 Pasivirus, Pasivirus Al S\MnelFrancelZOll]
AB937989 unass\gned crohivirus 1 [shrew/ZM54/ Zam
465954, Avisivirus, Avisivirus A1 mrkey/M175 TuASV/2011/HUN]
KC614703 Avisivirus, Avisivirus Al [turkey/USA/IN1/2010]
KF979334, unassigned, chicken picornavirus 3 [451
KT880669, unass\gned chicken picornavirus [Pf- CHKI/ASV]
KF979333, unassigned, chicken picornavirus
KJ000696, unass\gned aalivirus [duck/GL/12/China/2012]
n 7 KM203656, unassigned, orivirus 1[ch\ckEnIPf CHK1/2013/HUN]
| — KT880667 unassigned, orivirus 2 [Pf-CHK1]

DQ249299, D us, Al, duck hepatitis A virus 1 g
C935379, Ki Kunsagivirus Al [roller/SZAL6-KuV/2011/HUN]
1 S unass\gned bat iunsaglwus
EU142 uamavirus, Aquamavirus Al, seal picornavirus 1 [HO-02-21]
KP770140, ampivirus | NEW /2013/HUN]
—_—
0.5
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Figure 3: 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

Description
Analysis

Analysis
Scope

Estimate Variance

Variance Estimation Method

Substitution Model

Substitutions Type
Genetic Code Table
Model/Method
Substitutions to Include

Rates and Patterns

Rates among Sites
Pattern among Lineages

Data Subset to Use

Gaps/Missing Data Treatment
Codons Included

No. of Sites : 1102

d

[13]
[14]

[18]
[19]

[22]

: Estimate

JQ814851_MiV-Al Mischivirus_Al

KP054278_Mi

KP054277_Mi
Mi

KP054276_|

<<<<

Distance Estimation
Pairs of taxa

Amino acid
Standard
p-distance
All

Uniform rates
Same (Homogeneous)

Pairwise deletion
1st+2nd+3rd+Non-Coding

-B2_Bat_picornavirus_strain_BatPV/V14/13/Hun
-B1_Bat_picornavirus_strain_BatPV/V13/13/Hun
-B1_Bat_picornavirus_strain_BatPV/V12/13/Hun

KP054275_MiV-B1_Bat_picornavirus_strain_BatPV/V11/13/Hun
KP054274_MiV-B1_Bat_picornavirus_strain_BatPV/V8/13/Hun
KP054273_MiV-B1_Bat_picornavirus_strain_BatPV/V1/13/Hun
KP100644 _MiV-C1_African_bat_icavirus_A isolate TNol3

DQ641257_SeV-Al_Senecavirus_SVV-001

M81861_CaV-Al_EMCV-1_R
M20562_CaV-B1_Cardio_TMEV_GDVI I

JQ864242_CaV-Cl_Boone_cardiovirus_isolate_BCV-1
JX683808_CaV-C2_Boone_cardiovirus_isolate_BCV-2

FJ438902_CoSV-Al_0553
FJ438907_CoSV-B1
FJ438908_CoSV-D1
FJ555055_CoSV-E1
JN867758_CoSC_F1_PK5006

X96870_ERAV_PERV
X00871_FMDV_O01K
EU236594_BRBV_EC11
JN936206_BRAV_H-1
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L8l
L]

[10]
[11]
[12]
[13]

[14]
[15]
[16]
[17]
[18]

[19]
[20]
[21]
[22]

MiV-Al
Miv-B2
Miv-B1
Miv-B1
MiV-B1
MiV-B1
MiV-B1
Miv-C1

SeV-Al

Cav-Al
Cav-B1
Cav-C1
Cav-C2

CoSV-Al
CoSV-B1
CoSV-D1
CoSV-E1
CoSV-F1

ERAV
FMDV
BRBV
BRAV

1 2 3 4 5 6 7 8 9
0.0000
0.2939 0.0000
0.2827 0.0000
0.2802 0.0037 0.0000
0.2814 0.0025 0.0012 0.0000

0.2814
0.2814

0.0025 0.0012 0.0000 0.0000
0.0037 0.0025 0.0012 0.0012 0.0000

0.5643 0.5643 0.5554 0.5554 0.5554 0.5554 0.5554 0.0000
0.0000

Table. Estimates of Evolutionary Divergence between Sequences

The number of amino acid differences per site from between sequences are shown. The analysis involved 22 amino
a Standard genetic code table. All ambiguous positions were removed for each sequence pair. There were a total

analyses were conducted in MEGA5 [1].

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

P1:

intra-typic observed aa divergence: <1%

observed aa divergence: <15%

between species observed aa divergence: 28-57%

observed aa divergence: >59%

0.0000
0.3838 0.0000

0.5100 0.4919 0.0000
0.4928 0.4720 01883 0.0000

0.0000

0.4526 0.0000

0.5331 0.5082 0.0000

0.4728 0.4322 0.4895 0.0000

0.4000 0.4212 0.5071 0.4776 0.0000

2731-2739.

= aa identity: >99%
= aa identity: >85%
= aa identity: 43-72%
= aa identity: <41%

0.0000

0.6235 0.0000

0.6198 0.5387 0.0000

0.6556 0.5645 0.5471 0.0000

acid sequences. The coding data was translated assuming
of 1102 positions in the final dataset. Evolutionary

Genetics Analysis using Maximum Likelihood, Evolutionary
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Table 2: Estimates of Evolutionary Divergence between 3CD Sequences

Description
Analysis
Analysis - Distance Estimation
Scope ————————mm Pairs of taxa
Estimate Variance
Variance Estimation Method ---------- None
Substitution Model
Substitutions Type ---—--————————————— Amino acid
Genetic Code Table --- Standard
Model/Method ------—————————— p-distance
Substitutions to Include --—-—-———————- All
Rates and Patterns
Rates among Sites ----—--————————————— Uniform rates
Pattern among Lineages -------------- Same (Homogeneous)
Data Subset to Use
Gaps/Missing Data Treatment --------- Pairwise deletion
Codons Included -----——-—————c——— 1st+2nd+3rd+Non-Coding

No. of Sites : 737
d : Estimate

[ 1] JQ814851_MiV-Al_Mischivirus_Al_M._schreibersii_picornavirus_1_bat/China/2010
[ 2] KP054278_MiV-B2_Bat_picornavirus_strain_BatPV/V14/13/Hun
[ 3] KP054277_MiV-B1l_Bat_picornavirus_strain_BatPV/V13/13/Hun
[ 4] KP054276_MiV-B1l_Bat_picornavirus_strain_BatPV/V12/13/Hun
[ 51
[ 6]

<<<<

KP054275_MiV-B1_Bat_picornavirus_strain_BatPV/V11/13/Hun

KP054274_MiV-B1_Bat_picornavirus_strain_BatPV/V8/13/Hun
[ 7] KP054273_MiV-B1l_Bat_picornavirus_strain_BatPV/V1/13/Hun
[ 8] KP100644 MiV-Cl_African_bat_icavirus_A_isolate_TNol3

[ 9] DQ641257_SeV-Al_Senecavirus_A_SVV-1_cc/US/SVV-001

[10] M81861_CaV-Al_EMCV-R

[11] M20562_CaV-B1_TMEV_GDVII

[12] JQ864242_CaV-Cl_Boone_cardiovirus_1_isolate_rat/USA/2010
[13] JX683808_CaV-C2_Boone_cardiovirus_2_isolate_rat/USA/2012

[14] FJ438908_CoSV-D1
[15] FJ555055_CoSV-E1
[16] FJ438907_CoSV-B1
[17] FJ438902_CoSV-Al
[18] JIN867758_CoSV_F1_PK5006

[19] X96870_ERAV_PERV_P2P3
[20] X00871_FMDV_O1Kaufbeuren
[21] EU236594 BRBV_EC11

[22] JIN936206_BRAV_H-1
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[ 1 2
[ 1] MiV-A1 0.0000

[ 2] Miv-B2 0.2018 0.0000
[ 3] Miv-B1 0.2018
[ 4] Miv-B1 0.2018
[ 51 Miv-B1 0.2018
[ 6] Miv-B1 0.2018
[ 7] Miv-B1 0.2047
[ 8] Miv-C1 0.4527 0.4556

[ 91 Sev-Al

[10] Cav-Al
[11] cav-B1
[12] cav-C1

[13] CoSv-D1
[14] CoSV-E1
[15] CoSv-B1
[16] CoSv-Al
[17] CoSV-F1

[18] ERAV
[19] FMDV
[20] BRBV
[21] BRAV

0.0000
0.0015
0.0029
0.0000
0.0058
0.4556

0.0000

0.0044 0.0000

0.0015 0.0029 0.0000

0.0058 0.0088 0.0058 0.0000

0.4556 0.4556 0.4556 0.4571 0.0000

Table. Estimates of Evolutionary Divergence between Sequences
The number of amino acid differences per site from between sequences are shown. The analysis involved 22 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 737 positions in the final dataset. Evolutionary

analyses were conducted in MEGA5 [1].

0.0000

0.0000
0.4030 0.0000
0.4496 0.4687 0.0000

0.0000

0.2241 0.0000

0.3148 0.3343 0.0000

0.3368 0.3444 0.3042 0.0000
0.3614 0.3705 0.3605 0.3308 0.0000

0.0000

0.5314 0.0000

0.5452 0.3985 0.0000

0.5602 0.4174 0.4125 0.0000

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

Distance, and Maximum Parsimony Methods. Molecular Biology and Evolution 28:

3CD: intra-typic

between species

observed aa divergence: <1%
observed aa divergence: <1%
observed aa divergence: 20-46%
observed aa divergence: >51-66%

2731-2739.

= aa identity: >99%
= aa identity: >99%
= aa identity: >54%
= aa identity: <34%
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