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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 |2016.009aS (assigned by ICTV officers)

To create 8 new species within:
Fill in all that apply.

Genus: | Hepatovirus e If the hdigher tlaxon ha:(;]I ylet tl;) kl)e _
- created (in a later module, below) write
SUbfam!Iy: _ — “(new)” ;fter its proposed'name.)
Family: | Picornaviridae e If no genus is specified, enter
Order: | Picornavirales “unassigned” in the genus box.
Name of new Representative isolate: (only 1 per species GenBank sequence
species: please) accession number(s)
Hepatovirus B Phopivirus [New England/USA/2011] KR703607
Hepatovirus C Bat hepatovirus [SMG18520Minmav2014] KT452742
Hepatovirus D Rodent hepatovirus [RMU101637Micarv2010] | KT452637
Hepatovirus E Rodent hepatovirus [C1V459Lopsik2004] KT452735
Hepatovirus F Rodent hepatovirus [KEF121Sigmas2012] KT452685
Hepatovirus G Bat hepatovirus [BUO2BF86Colafr2010] KT452730
Hepatovirus H Hedgehog hepatovirus [Igel8Erieur2014] KT452691
Hepatovirus | Shrew hepatovirus [KS121232Sorara2012] KT452658

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 detected in seals (Phoca vitulina vitulina), woodchucks (Marmota
himalayana), bats (Miniopterus cf. manavi, Coleura afra, Eidolon helvum, Rhinolophus
landeri), hedgehogs (Erinaceus europaeus), rodents (Microtus arvalis, Myodes glareolus,
Cricetulus migratorius, Sigmodon mascotensis, Lophuromys sikapusi), shrews (Sorex araneus)
and tupajas (Tupaia belangeri chinensis). These viruses show a global distribution.
The proposed hepatoviruses share significant similarities to Hepatovirus Al, i.e.
(i) similar genome layout:
VPg+5'UTR'RESII[1A-1B-1C-1D/2A-2B-2C¢/3A-3BVP9-3CP-3DPN3'UTR-poly(A);
(i) significant amino acid identities of capsid proteins (>60%) and 3CD (>50%) protein
(compare Appendix Tables 1 and 2);
(iii) clustering with Hepatovirus A in phylogenetic trees (compare Appendix Figures 1-4).
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MODULE 11: APPENDIX: supporting material

additional material in support of this proposal

References:

Anthony SJ, St. Leger JA, Liang E, Hicks AL, Sanchez-Leon MD, Jain K, Lefkowitch JH,
Navarete-Macias |, Knowles N, Goldstein T, Pugliares K, Ip HS, Rowles T, Lipkin WI.
2015. Discovery of a novel hepatovirus (phopivirus of seals) related to human hepatitis
A virus. mBio 6(4):e01180-15.

Drexler JF, Corman VM, Lukashev AN, van den Brand JMA, Gmyl AP, Brlnink S, Rasche
A, Seggewild N, Feng H, Leijten LM, Vallo P, Kuiken T, Dotzauer A, Ulrich RG,
Lemon SM, Drosten C, and the Hepatovirus Ecology Consortium. 2015. Evolutionary
origins of hepatitis A virus in small mammals. Proc. Natl. Acad. Sci. USA
112(49):15190-15195.

YuJM, Li LL, Zhang CY, Lu S, Ao YY, Gao HC, Xie ZP, Xie GC, Sun XM, Pang LL, Xu
JG, Lipkin WI, Duan ZJ. 2016. A novel hepatovirus identified in wild woodchuck
Marmota himalayana. Sci. Rep. 6:22361.

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.

@ KT452695, HepV-H1, hedgehog hepatovirus [Igel75Erieur2014]
@ KT452698, HepV-H1, hedgehog hepatovirus [Igel68Erieur2014]
® KT452691, HepV-H1, hedgehog hepatovirus [Igel8Erieur2014]
® KT452714, HepV-H2, bat hepatovirus [M32Eidhel2010]
@ KT877158, HepV-H3, tupaia hepatovirus A [TN1]
@ KT452730, HepV-G1, bat hepatovirus [BUO2BF86Colafr2010]
@ KT452729, HepV-G2, bat hepatovirus [FO1AF48Rhilan2010]
@® KR703607, HepV-B1, phopivirus [NewEngland USA 2011]
® KT452742, HepV-C1, bat hepatovirus [SMG18520Minmav2014]
@ KT452735, HepV-E1, rodent hepatovirus [CIV459Lopsik2004]
@ KT452637, HepV-D1, rodent hepatovirus [RMU101637Micarv2010]
@ KT452641, HepV-D1, rodent hepatovirus [KS11510Myogla2011]
@ KT452644, HepV-D2, rodent hepatovirus [KS111230Crimig2011]
M14707, HepV-AL, hepatitis A virus [HM-175]
D00924, HepV-Al, simian hepatitis A virus [AGM-27]

Fig. 1
P1

Genus: Hepatovirus

1 @ KT229612, HepV-F2, woodchuck hepatovirus A [3ID]
@® KT229611, HepV-F2, woodchuck hepatovirus A [2ID]
® KT452685, HepV-F1, rodent hepatovirus [KEF121Sigmas2012]

[1 @ KT452658, HepV-I1, shrew hepatovirus [KS121232Sorara2012]
@ KT452661, HepV-I1, shrew hepatovirus [KS121289Sorara2012]

AJ225173, TrV-Al, AEV [Calnek vaccine strain]

Genus: Tremovirus

Figure 1: Phylogenetic analyses of Hepatovirus P1 gene regions using Bayesian tree inference
(MrBayes 3.2). 20 hepatovirus (HepV) sequences and 1 Tremovirus (TrV) sequence (outgroup)
were retrieved from GenBank. Proposed names are printed in red and indicated by a dot (@®).
Presented are GenBank accession numbers, species names and type designations. If available,
designations of isolates are given in square brackets. Numbers at nodes indicate posterior
probabilities obtained after 1,000,000 generations. The optimal substitution model (GTR+G+I)
was determined with MEGA 5. The scale indicates substitutions/site. Abbreviations: HepV,
Hepatovirus; TrV, Tremovirus.
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Fig. 2
3CD

Genus: Hepatovirus

Genus: Tremovirus

@ KT452637, HepV-D1, rodent hepatovirus [RMU101637Micarv2010]
! ® KT452641, HepV-D1, rodent hepatovirus [KS11510Myogla2011]

@ KT452644, HepV-D2, rodent hepatovirus [KS111230Crimig2011]

@ KT229612, HepV-F2, woodchuck hepatovirus [3ID]

@® KT229611, HepV-F2, woodchuck hepatovirus [2ID]

@ KT452685, HepV-F1, rodent hepatovirus [KEF121Sigmas2012]

M14707, HepV-Al, hepatitis A virus [HM-175]

D00924, HepV-A1l, simian hepatitis A virus [AGM-279

@ KT452658, HepV-I1, shrew hepatovirus [KS121232Sorara2012]
! ® KT452661, HepV-I1, shrew hepatovirus [KS121289Sorara2012]
@ KT452695, HepV-H1, hedgehog hepatovirus [Igel75Erieur2014]

! ® KT452698, HepV-H1, hedgehog hepatovirus [Igel68Erieur20149
® KT452691, HepV-H1, hedgehog hepatovirus [Igel8Erieur2014]

@ KT452714, HepV-H2, bat hepatovirus [M32Eidhel2010]

@ KT877158, HepV-H3, tupaia hepatovirus [TN1]

® KT452742, HepV-C1, bat hepatovirus [SMG18520Minmav2014]

@ KT452730, HepV-G1, bat hepatovirus [BUO2BF86Colafr2010]
@ KT452729, HepV-G2, bat hepatovirus [FO1AF48Rhilan2010]

—— @ KR703607, HepV-B1, phopivirus [NewEngland/USA/2011]

05

@ KT452735, HepV-EL, rodent hepatovirus [CIV459Lopsik2004]

AJ225173, TrV-Al, avian encephalomyelitis virus 1 [Calnek vaccine strain]

Figure 2: Phylogenetic analyses of Hepatovirus 3CD gene regions using Bayesian tree inference
(MrBayes 3.2). 20 hepatovirus (HepV) sequences and 1 Tremovirus (TrV) sequence (outgroup)
were retrieved from GenBank. Proposed names are printed in red and indicated by a dot (@®).
Presented are GenBank accession numbers, species names and types. If available, designations of
isolates are given in square brackets. Numbers at nodes indicate posterior probabilities obtained
after 1,000,000 generations. The optimal substitution model (GTR+G+1) was determined with
MEGA 5. The scale indicates substitutions/site. Abbreviations: HepV, Hepatovirus; TrV,

Tremovirus.
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Fig. 3

P1

HQ595340, unassigned, bat picomavirus 1 [NC16A]
HQ595341, unassigned, bat picomasirus 1[LMH22A]

IN572115, unassigned, feline picormavirus 1 [cal/ng Kong/073F/2007]
JIN572116, unassigned, feline picomavirus [12
INS72118, unassigned, feline picomavirus [66: 1
{ 3641687, unassignes, bat pcomavius (B PIoVIFL2012)

KJ641690, [BIMF-PicoV-1/GD2012)
L 364160, unasslgned bat picomavirus [BIM-Picov-2/SAX2011]

LC036581, unassigned, bovine picomavirus [B0-12-11/2009.0PN]
LC036582, unassigned, bovine picomavirus [Bo-12-38/20090PN]
LC036579, unassigned, bovine picomavirus [Bo-12-3/2009/PN]
LC036580, unassigned, bovine picomavirus [Bo-12-7/2009PN]
LC006971, unassigned, bovine picomavirus [Bo-11-39/2009/JPN]

KP345888, unassigned, dromedary camel enterovirus 2 [20CC]

KP345887, unassigned, dromedary camel enterovirus 1 [19CC]
DQO92770, Enterovirus, EV-F1BEV-2 [BEV-261-RM2]
DQO92769, Enterovirus, EV-E1 BEV-1 [LC-R4]
AF363453, Enterovirus, EV-G1 [UKG-410-73]
U22521, Enterovirus, EV-AT1 [BCr]
AF326766, Enterovirus, EV-J1 [SV6-1631]
D00820, Enterovirus, EV-D70[J670-71]

59
EF186077, Enterovirus, RV-C3 [HRV-QPM]
124917, Enterovirus, RV-A16[1175
149, Enterovirus, EV-C PV1 [Mahoney]
M33854, Enterovirus, EV-B CVB3 [Nancy]
[ KP233897. unassigned, rabovirus [BerlinJan2011/0572]
KJ950883, unassigned, rat picomavrus [RPV/NYC-B10]
AF406813, Sapelovirus, Sapelovirus AL, porcine 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]
IN420368, unassigned, Californian seaion sapelovius [1162

FRTZT144, unassighed.pigeon picomains B [ngeanamay/ﬂZ/MszOﬁs‘]
KC560801, unassign:
AY563023, Sapelovirus, Avian sap o 1[TW90A]
KJ641688, unassigned, bat picomavirus [BtRlep-PicoV/F2012]
KJ641692, unassigned, bat picomavirus [BtRa-PicoV/IS2013]
KJ641685, unassigned, bat picomavirus [BRF-PicoV-1/YN2012
KJ641697, unassigned, bat picomavirus [BINV-PicoV/SC2013]
KMB873613, unassigned, tortaise picomavirus [9-05]
KM873614, unassigned, tortoise picomavirus [144-10]
KM873615, unassigned, tortoise picomavirus [2013-T4]
KM873611, unassigned, tortoise picomavirus [14-04)
KM873612, unassigned, tortaise picomavirus [5-04]
KM873617, unassigned, tortoise picomavirus [5-03]
KM873616, unassigned, tortoise picomavirus [124-4-10]
73687, Mosavirus, Mosavirus A1[M-7]
KF958461, Mosavirus, Mosavirus A2 [SZALE-MoVI2011/HUN]

KM396707, unassigned, lesavirus 1 [Mis101308/2012]
,_|—|:KM3WUB Unassigned, saus 2 a1 080152012

1

JQ941880, Hunnivirus, Hunnivirus AL [BHUV1/2008HUN]
L 231769, Teschovirus, Teschovius Al [Taflan]

[ 2359, Aphthovirus, Bovine i B vinus 1 [ECL1)

{ IN936206, virus 2 [H-1]

X00871, , Foot-and- 01 [Kaufbeuren]
96870, virus 1 [PERV]

96871, Erbovirus, Equine rhinitis B virus 1 [P1436/71]
KMS589358, unassigned, bovine picomavirus [TCHE]
KP054277, unassigned, bat picormavirus [BatPV/V13/13/Hun]

KP0S4275, unassigned, bat picomavius [BalPV/VLL13Hur]
KP054273, unassigned, bat picomavirus [BatPV/VL/13/Hun]

KP054278, unassigned, bat picormavirus [BatPV/V14/13/Hun]
JQB14851, Mischivirus, Mischivins A1 [China/2010]
KP100644, unassigned, Afiican bat icavirus [TNo13]

3438902, Cosavirus, Cosavirus AL [0553]
INB67758, unassigned, human cosavirus F1[PK5006]

F3438907, unassigned, human cosavirus B1 [2263]

FJ555055, unassigned, human cosavirus E1 [Australia/61]
L 3138008, unassigned, humen cosavius 1 (5004)
M81861, Cardiovirus, Cardiovirus AL, encephalomyccardits virus 1[R]
M20562, Cardiovirus, Cardiovirus B1, Theiler's murine encephalomyeliis virus [GOVII]

JQ864242, Cardiovirus, Cardiovirus C1, boone cardiovirus 1 [rat/ USA/2010]
JX683808, Cardiovirus, Cardiovirus C2, boone cardiovius 2 [ra/ USAI2012]

641257, Senecavirus, Senecavirus AL, Seneca Valley virus 1 [SVV-001]

KJ690629, unassigned, chicken proventricuits virus [CPV/Korea/03]

336, unassigned, chicken picomavirus 5 [27C)
HM751199, Megrivirus, Melegrivirus AL, turkey hepatits virus 1[29930]

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

KCB76003, unassigned, mesiirus [HK21]

KCBLLEST, unassgned, meshius 2 pigeaCALIS PikeV/2011/HUN
[ 19202 Dicipiirus, Cadaims AL cane icodstouus 1209
73686, Rosavirus, Rosavirus AL murine fosavirus [N
K934637, Kubuv\ms‘ Aichivirus AS, roller kobuirus 1 [SZAL6-KOV/Z01/HUN]
JQB98342, Kobuvirus, Aichivirus A6, Kathmandu sewage kobuvirus 1 [KoV-SewkTM]
JF755427, Kobuvirus, Aichivirus A3, murine koburus [M-5/USA2010]
ABO10145, Kobuvirus, Achivirus A1 [AB46-88

KJ958930, Kobuvirus, Aichivirus A4, feline kobuirus [12D240]
KF831027, Kobuvirus, Aichivitus A4, feline kobnirus [FK-13]

KF793927, Kobuvirus, Aichivitus C2, caprine kobuirus [12Q108]

60, unassigned, kagauirus 2 [catte/Kagoshima-2-24-KoVI2015/IPN]
LC055961, unassigned, kagovius 1 [cattle/Kagoshima-1-22-KoV/2014/PN]
KJ641691, unassigned, bat picomavirus [BIMF-PicoV-2/GD2012)
KJ641686, unassigned, bat picomavirus [BIM-PicoV/Jx2010]

852, unassigned, rabbit picomanirus [Rabbt0L/201¥HUN]
GQ179640, Salivirus, Salivirus AL [NG-J1]

KF741227, Sicinivirus, Sicinivirus A1 [UCC001]
KF979331, Sicinivirus, Sichivirus A2, chicken picomavirus 155C]

GU182406, Passerivirus, Passerivirus AL, turdiirus 1 [thrushHong Kong/00356/200
Uit

387721, ‘Sakobuvirus AL,

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

KT880669, unassigned, chicken picormavius [PFCHK /ASV]

KF979333, unassigned, chicken picomavirus 2 [44C]
KCA465954, Avisivirus, Avishius Al [turkey/M176-TUASV/2011/HUN]
KC614703, Avisivirus, Avisivirus AL [USAINT]
1203656, unassigned, orvirus 1 [chicken/PCHK1/2013/HUN]

— KT880667, unassigned, oniirus 2 [PCHK1]
J000696, unassigned, aaliirus (duck picomavirus) [GL/12]
DQ249299, Avihepatovirus, Avihepatovirus AL, duck hepatitis A virus 1[03D]

AF327920, Parechovirus, Parechovirus B1, Ljungan irus 1[87-012]
HF677705, unassigned, sdmke\ewus I[AME/IZZW:J]

102971, men parechois 1 Hars]
KF006989, unassigned, orer pnvechowus ippeva
3641698, unaseignid, bat pcomads [BIVLPicoV: SAO11]
514853, unassigned. Rhnobptus afels pccmayis
Keoasars,

[bal/

EUJAZDAU Aquamavirus AL, 1[HO-02:21)

KCB43627, 1, eel picomavirus [F1505]
KF183915, Limnipivirus, Limnipiveus C1. fathead minnow picomavus 1 [lm/UMNIUSA/2010]
KF183916, Limnipivirus, Limnipivius C1, fathead minnow picomavirus 1 [fam/2/MNIUSA/2010]
KF874490, Limnipivirus, Limnipivius CL, fathead minnow picomavirus 1 [thm/201L/USA/2010]
KC465953, Limnipivirus, Limnipivius C1, fathead minnow picomavrus 1 [09-283]

KF306267, Limnipivirus, Limnipivirus B carp picomasrus 1 [F37/06]
IX134222, Limnipivirus, Limnipivirus A1, bluegil picomavirus 1 [04-032]
KT452695, HepV-HL, hedgehog hepatoiirus [Igel75Erieur2014]
@ KT452698, HepV-H1, hedgehog hepatowirus [Iel68Erieur2014]
@ KT452691, HepV-H1, hedgehog hepatovirus [Igel8Erieur2014]
® KT452714, HepV-H2, bat hepatoiirus [M32Eichel2010]
@ KT877158, HepV-H3, tupaiahepatovirus [TN1]
@ KT452730, HepV-G1, bat hepatouirus [BUO2BF8EColalr2010]
® KT452729, HepV-G2, bat hepatovirus [FO1AF48Rhian2010]
@ KT452742, HepV-C1, bat hepatovirus [SMG18520Minmav2014]
lepV-EL, rodent hepatovius [CIV4S9Lopsk2004]
07, HepV-B1, phopiirus [NewEngandUSA2011)
7. HepV-D1, fodert hepatovirus [RMU101637Mican2010]
® KT452641, HepV-DL1, rodent hepatovirus [KS11510Myogla2011]
® KT452644, HepV-D2, rodert hepatovirus [KS111230Crimig2011]
M14707, Hepatovirus, Hepatovirus AL, hepatits A virus [HM-175]
D00924, Hepatovirus, Hepatovirus A1, simian hepaiitis A virus [AGM-27]
KT229612, HepV-F2, woodchuck hepatovirus [31D]
@ KT229611, HepV-F2, woodchuck hepatovirus [21D]

@ KT452685, HepV-FL, rodent hepatovirus [KEF121Sigmas2012]

KT452658, HepV-I1, shrew hepatowrus [KS121232Sorara2012)
452661, HepV-11, shrewhep’unwus [KS121289S0rara2012]

A1225173, Tremovirus, Tr 1 [Calnek

KP230449, unassigned, falcanirus [kestreVVOVE0622/2013HUN]

KF961187, unassigned, chickenmegrivirus [chicken/CHK-V-CHV/2013HUN]
KF961186, unassigned, chicken megrivirus [chicken/B21-CHV/2012HUN]

ul
2408, Oscivirus, Oschirus AL, turdiirus 2 robin/Hong Kong/10717/2006]
GU182410, Oscivirus, Oscivirus A2, turdnirus 3 [thrushiHong Kong/10878/2006]
1[FFUS

1, roller kunsagivirus [foller/SZAL6-KUV/2011/HUN]

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

JQ691613, Gallivirus, Gallivirus Al [turkeyM176/2011HUN]
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Figure 3: Phylogenetic analyses of picornavirus P1 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 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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Fig. 4
3CD

—] 099

KJ958930, Kobuvirus, Aichivirus A4, feline kobuvirus [12D24( \)

< KMO091960, Kobuvirus, Aichivirus A4, feline kobuwrus [FeKo ITE/S2/1T/13]
KF831027, Kobuvirus, Aichivirus A4, feline kobuvirus [FK-13]

JIN387133, Kobuvirus, Aichivirus A2, canine kobuvirus 1[d0 ~AN211D-USA-2009]

JF755427, Kobuvirus, Aichivirus A3, murine kobuvirus 1 [M-5-USA-2010]

ABO010145, Kobuvirus, Aichivirus Al [A846-88]

J0898342 Kobuvirus, Aichivirus A6, Kathmandu sewage kobuvirus [KoV-SewKTM]
1934637, Kobuvirus, Aichivirus A5, roller kobuvirus ?SZALG KoV/2011/HUN]

AB084788, 'Kobuvirus, Aichivirus BI, bovine kobuvirus 1 '[‘

GU245693, Kobuvirus, Aichivirus B3, ovine kobuvirus ;s eep/ TB3/HUN/2009]

KFO006985, Kobuvirus, Aichivirus B2, ferret kobuvirus [erre My KUVZ!S/NL/ZOlO]
EU787450, Kobuvirus, Aichivirus C1, porcine kobuvirus 1 s 'S-1/HUN/2007]

KF793927, Kobuvirus, Aichivirus C2, caprine kobuvirus [12t

LC055960, unassigned, kaguvlrus 2 [cattle/Kagoshima-2-24- KoV/ZOlS/JPN]

LCO055961, unassigned, kagovirus 1 [cattie/Kagoshima-1-22- KnV/ZOlA/JPN]

GQl79640 Slahvvus Salivirus A1 [hu/NG-J1/Nigeria/20(

3, Gallivirus, Gallivirus A1 |urkey/HUN/M176/2011]
e g Kong/00356/2007]

KF741227 Sicinivirus, S\c\mv\rusAl
KF979331, Sicinivirus, Sicinivirus Al [ChPV-1/chicken/55C/Hong Kong/2008]
KF387721, Sakobuvirus, Sakobuvirus Al [FFUPL/Portugal/2012]
KJ641686, unassigned, bat picornavirus [BtMr-PicoV/JX2010
J6a1eg1, unassigned, bat picornavirus [BUVI-PicoV. 2/C02012)

2 unassigned, rabait picomatirus (RebaNO1/ 201 /L
CULE240B, Bsehrue. GethrueAL Srtaris 2 gmblannng Kong/10747/2006)
GU182410, Oscivirus, Oscivirus A2, Iurdlvlrus [robin/Hong Kong/1087872006]

KJ415177, unassigned, tortoise rafivirus [UF
[[chlckenlBZl CHV/2012/HUN]

GU182406, asser\v\rus urdivirus
fchlckenlUCCDOl/ ire]

4o/KFO61186, unassigned, chicken megrivirus
99KF961187, unassigned, chicken megrivirus [chicken/CHK-IV-CHV/2013/HUN]
o5 KJB90629, unassigned, chicken proventriculiis virus [CPV/Korea/03]
HM751199, Megrivirus, Melegrivirus AL, turkey hepatitis virus [2993
s KF979336, unassigned, chicken picornavirus 27C
KF979335, unassigned, chicken plcoma\l\ru54
KC663628, unassigned, duck megrivirus ||
KC811837, unassigned, pigeon mesivirus Z[plgeUnIGALIIS PiMeV/2011/HUN]
KC876003, unassigned, mesivirus 1 [HK21]
JNB19202, Dicipivirus, Cadicivirus Al, canine Afucomusnuwus [209]
JF973686, Rosavirus, Rosavirus AL [muuse/US
0.8 8, bat picornavirus [BatPV/V14/13/Hun
Jo.02 KP054276, unassigned, bat picornavirus Ba\P\//VlZ/lS/Hun
QJKP054275, unassigned, bat picornavirus [BatPV/V11/13/Hun
09 KP054277, unassigned, bat picornavirus [BatPV/V13/13/Hun]
KP054274, unassmned, bat picornavirus [BatPV/V8/13/Hun]
KP054273 unassv ned, bat picornavirus [BatPV/V1/13/Hun|
14851, Mischivirus, Mischivirus Al [bat/China/2010]
KPlOOEM unasslgned African bat icavirus [TNo13]
M20562, Cardiovirus, Cardiovirus B1, Theiler's murine encephalomyehns virus [GDVII]
M81861, Cardiovirus, Cardiovirus Al, encephalomyocarditis virus 1 [R]
1 JQB64242, Cardiovirus, Cardiovirus C1, Boone cardiovirus l[rav/US 2010]
E;]XEBSBDB Cardiovirus, Cardlovlrus C2, Boone cardiovirus 2 [rat/U:

12]
1257, Senecavirus, Senecavirus Al, Seneca Valley virus 1 [cc/US/SW 001]

1438908, unassigned, human cosavirus D1 [!
FJ555055, unassigned, human cosavirus E1 [Australia/61]

FJ438907, unassigned, human cosawus B1[2263]
FJ438902, Cosavirus, Cosavirus Al [05!
INB67758, unass\gned‘ human CDSa\NuS 1 [PK5006]
EU236594, Aphthovirus, Bovine rhinitis B virus 1 [EC11]

JN936206, Aphthovirus, Bovine rhinitis A virus 2 E +1]
X00871, Aphthovirus, Foot-and-mouth disease virus O1 [Kaufbeuren]

X96870, Apmnuwus Equine rhinitis A virus 1
M3

80, Hunnivirus, Hunnivirus

1[PERV]
707, unassigned, lesavirus 1 [MI5101308/2012
KM396708 unassigned, lesavirus 2 [Nai108015/201

1 [cattle/HUN/200!

ovirus AL, porcine teschouirus: 16],Tanan]
1436/71]

18t
AF231769 TeschOvIruS Tesch
X96871, Erbovirus, Erbovirus Al, equine thinitis B virus 11IP
(TCHe]

M589358, bovine erbo-like pi
0.90 KMB73613, tortoise picornavirus 97051
1 KM873614, tortoise 0]
KM873615 tortoise 20&3 T4)

V73612, ortoise
KUBTS511, thasaemea. oo picornavirus [14-04]
KMB873616, unassigned, toroise picomavrus (124-4-10]

KM873617 unassigned, tortoise picornavirus [5-
973687, Mosavirus, Mosavuus Al [mouse/M-7/USA/2010]

KF958461 Mosavirus,Mosavirus A2 [SZAL6-MoV/2011/HUN]
1 IN572117, unassigned, feline picornavirus [356F]
JIN572119, unassigned, feline picornavirus [1021F]
[cal/]Hong Kong/073F/20079

JN572115, unassigned, feline picornavirus
JN572116 unassigned, feline picornavirus [127
N572118, 661F]

, eline picoravirus [661

I059K3641657 bat [BUMI-PicoV/F32012]
i bat Mf-PicoV-2/SAX2011]
KJ641690, unassigned, balplcumavlrus tMVf-PicoV-1/GD2012]

, HQ595344, unassigned, bat picornavirus LC
HQ595345, unassigned, bat picornavirus [TLC21F]
KJ641693, unassigned, bat picornavirus Bth PICOV/SC?OIS]
HQ595340, unassigned, bat picormavirus
HQ595341, unassigned, bat picornavirus LMHZZA]
%595342 unassigned, bat picornavirus [MHF]
595343, Unassigned, bat picornavirus [s 17F]

Qs 4852, unassigned, la o picornavirus 1
KJ631694, unassigned, Bat picomavius [BIRs-Picov/YN2010]
JINB31356, unassigned, canine picornavirus [dog/Hong Kong/325F/2008]
o LC036579, unassigned, bovine picornavrus [Bo-12-3/2009/JP!
LC036581, unassigned; bovine picoravirus [Bo-12-11/2009/JPN]
LC036580, unassigned, bovine picornavirus [Bo-12-7/2009/JP
LC036582, unassigned, bovine picornavirus [Bo-12-38/2009/JP
LC006971, unassigned, Bovine picornavirus [Bo-11-39/2009/JP!
AF406813, Sapelovirus, Sapelovirus AL porcine sapelowius 11V13]
AY064708, Sapelovirus, Sapelovirus B1, simian sapelourus 1 [SV2-2353)
KJ641696, unassigned, bat picornavirus [BIVs-PicoV/SC201:
1641689, unassigned, bat picornavirus [Btha- LAV
AYS63023, Sapelovirus, Avian sapelovius 1 [TW90A
5, unassignéd, Calfornian sealion sapelourus (1162
Kabe06, unassigned, bat picornavirus [BtRlep-PicoV/FJ201.
* KJo41602, unassigned, 'bat picormavirus ERa-FIcovIIS20L3]
KJ641685 unassigned, bat picomavrus BIRLPicov- YN2012
o

M33854 Ememvuus EV V-B3 [Nancy]
AF326766, Enterovirus, E\/rJl [SV6-1631]
D00820, Enterovirus, EV-D70 [J670-71]
V01149 Enterovirus, EV-C PV1 [Mahoney]
1, Enterovirus, EV- AT71 [BrCr]
KP345888 unasslgned Dromedary camel enterovirus 2 [20CC]
! KP345887, unassigned, Dromedary camel enterovirus 1 [19CC
DQ092770, Enterovirus, EV-F1 BEV-2 [BEV 261 RM2]
DQ092769, Enterovirus, EV-E1 BEV-1 L
AF363453, Enterovirus, EV-G1 [UKG/410/ 3
AF201894, Enterovirus, EV-H1 [A-2 plaque virus]
L24917, Enterovirus, RV-A16 [11757]
EF186077, Enterovirus, RV-C3 [HRV-
K02121, Enterovirus, RV-| 814 [1959
7 KP233897, una55|gned rabovirus [Berlm/Janlel/DSH/]
KJQSOBBS unassigned, rat p\comavlms [rat/NYC-B10/USA/2010]
igeon B ’\3/64112003]
KCSGDBDI unass égned plgeon picornavirus B [GAL-7/2010/Hungary]
FR727145, unassigned, pigeon picornavirus A | \gean/Norway/D3/603 712003]
N674502, unassigned, quail picornavirus 1;3 ail/H
KT880670, unassl ned, phacovirus [Pf-CHK:
D449 unass\gned falcovirus [f es(reVVOVEOGZZl2013/HU
ornavirus [BtRf-PicoV-2/YN.

KT452641, Hepatovirus, Hepatovirus D1, rodent hepatovirus [KS11510Myogla2011]
T452644, Hepatovirus, Hepatovirus D2, rodent hepatovirus [ K511123 Crimig2011]
1 ®KT229612, Hepatovirus, Hepatovirus F2, woodchuck hepatovirts
@ KT229611, Hepatovirus, Hepatovirus F2, woodchuck hepatovirus [2i
@ KT452685, Hepatovirus, Hepatovirus F1, rodent hepaiovrus | [KE 1 Sigmas2012]
w707, Hepa\uvlrus Hepatovirus AL, hepatitis A virus [HV-1
Hepatovirus, Hepatovirus AL, simian hepatitis A virus E
© KPiSS6eh, Hepatovirus, Hepatovrus, \1 shrew hepatourus [KS12 123250rar32012]
KT452661, Hepatovirus, k shrew t [KS rara2012]
(flgeWSEneurZOM

KT452637, Hepalovlrus Hepatovirus D1, rodent hepatovirus [RMUlOlﬁi{;Mlcar\/ZOlO]

-, @ KT452605, Hepatovirus, Hepatovlrus H1, hedgehog nepmwus

KT452698, Hepatovirus, Hepatovirus HL, hedgehog hepatovirus [Igel68Erieur2014]
KT452691, Hepatovirus, Hepatovirus H1, hedgehog hepatovirus [Igel8Erieur2014]
® KI452714, Hepatovirus, Hepaiovirus H2, bat iepalovius [M32Eidhei2010)

77158, Hepatovirus, Hepatovirus H3, tupaia hepatovirus [TN.
K750, Hepatovirus, Hepatovirus G1, bat hepatovirus [BUOZBF86Coafr2010]
KT452729, Hepatovirus, Hepatovirus G2, bat hepatovirus_[FOLAF48Rhilan2010]

KR703607, Hepatovirus, Hepatovirus B1, phopivirus [NewEngland/USA/2011]
@ KT452742, Hepatovirus, Hepatovirus c1, bat hepatovirus [SMG1852 DMmmavZDlA& ]
2004]

735, Hepatovirus, Hepatovirus E1, rodent hepatovirus [CIV459Lopsi
alnek vaccine strain]

osKF183915, Limnipivirus, Limnipivirus CL, f
KF183916 Limnipivirus, Limnipivirus C1, fathead minnow picornavirus 1 ;
KF8 Limnipivirus, Limnipivirus C1, 'fathead minnow picornavirus 1]
KF306267, Limnipivirus, Limnipivirus B1, carp picornavirus 1 ﬁswoa}
JX134222, lenlplvlrus Limnipivirus AL, bidiegill p\cornawus/l[] 032]
05]

27, p Al eel
, bt s (B PIEOV- 1/ SAXI0LL)
-012]

1641698, ur t picornavr
AF327920 Parechovirus, Parechovirus B1, Ljungan virus 1 [87-
HF677705, unassigned, sebokele virus 1 [An/B/1227/d]
L2071, Parechovirus, Parechovirus AL, human parechovirus 1 [Harris]
NI

erret
16470, Pasivirus, Paslvlrus ASJS\M ne/France/ZOll]

J
A3937989 una(gg\gnsd crohivirus 1 [shrew/ZM! J
C465! [[turkey/Mlﬂ'yTuAS //2011/HUN]

954, Avisivirus, Avisivirus A1
K6614703 Avisivirus, Avisivirus AL turkey/USA/IN1/2010]

KF979334, unassigned, chicken picornavirus 3 [45C
KT890660, unassignied chicken picornavrus [PF.CHK1IAS\]
KF979333, N picornavirus 2 [44C)
KJ00069, L aalivirus [duckIGLllleh ina/201.
[T K{}i203656, unassigned, orrus L chicken/Pf-CHKL/20L3HUN]

8 L KTssoss7 unassigned, orivirus 2 [Pf
DQ249299, p us Al duck hepalms i 1 fo301
KC935379, K us, Kunsaguirus Al [rolier/SZAL6-KuV/201UHUN]

T

bat ki
U142040, Aquamavirus, Aquamavirus Al, seal picornavirus 1 [HO-02-21]
KP770140, unassigned, amplvlrus [NEW 72013/HUN]

0.5

@ KT452
AJ225173, Tremovlrus Tremovirus Al, avian encephalomyelitis virus 1 [C: i
athead minnow picormavrus 1 mUNNISAIZ010]
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Figure 4: 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 aa sequences

[21]

L

[ 1]
[L2]
L 3]
L 4]
L 5]

L 6]
[L7]
L8l
Le]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]

M14707_HepV-Al_HAV_HM-175
D00924 HepV-Al_Simian_hepatitis_A_virus_AGM-27
KT452637_HepV-D1_Rodent_hepatovirus_isolate_RMU101637Micarv2010
KT452641_HepV-D1_Rodent_hepatovirus_isolate_KS11510Myogla2011
KT452644_HepV-D2_Rodent_hepatovirus_isolate_KS111230Crimig2011
KT452685_HepV-F1_Rodent_hepatovirus_isolate KEF121Sigmas2012
KT229612_HepV-F2_Woodchuck_hepatovirus_A_isolate_ 31D
KT229611_HepV-F2_Woodchuck_hepatovirus_A_isolate_ 21D
KR703607_HepV-B1_Phopivirus_strain_NewEngland_USA/2011
KT452742_HepV-C1_Bat_hepatovirus_isolate_SMG18520Minmav2014
KT452691_HepV-H1_Hedgehog_hepatovirus_isolate_lgel8Erieur2014
KT452695_HepV-H1_Hedgehog_hepatovirus_isolate_lgel 75Erieur2014
KT452698_HepV-H1_Hedgehog_hepatovirus_isolate_lgel68Erieur2014
KT452714_HepV-H2_Bat_hepatovirus_isolate_M32Eidhel2010
KT877158_HepV-H3_Tupaia_hepatovirus_A_isolate_TN1
KT452730_HepV-G1_Bat_hepatovirus_isolate_BUO2BF86Colafr2010
KT452729_HepV-G2_Bat_hepatovirus_isolate_FO1AF48Rhilan2010
KT452735_HepV-E1_Rodent_hepatovirus_isolate_CIV459Lopsik2004
KT452658_HepV-11_Shrew_hepatovirus_isolate_KS121232Sorara2012
KT452661_HepV-11_Shrew_hepatovirus_isolate_KS121289Sorara2012
AJ225173_TrV-Al_AEV_Calnek_vaccine_strain

1 2 3 4 5 6 7 8 9 10 11 12 13
HepV-Al 0.0000

HepV-Al 0.0405 0.0000

HepVv-D1 0.1800 0.1787 0.0000

HepV-D1 0.1787 0.1774 0.0063 0.0000

HepV-D2 0.1904 0.1891 0.0947 0.0934 0.0000

HepV-F1 0.2229 0.2217 0.1916 0.1891 0.1774 0.0000

HepV-F2 0.1985 0.1947 0.1765 0.1765 0.1892 0.1389 0.0000

HepV-F2 0.1960 0.1922 0.1740 0.1740 0.1866 0.1364 0.0050 0.0000

HepV-B1 0.2424 0.2475 0.2376 0.2363 0.2576 0.2376 0.2273 0.2247 0.0000

HepV-C1 0.2604 0.2604 0.2469 0.2494 0.2657 0.2693 0.2447 0.2422 0.2099 0.0000

HepV-H1 0.2656 0.2745 0.2538 0.2525 0.2522 0.2392 0.2386 0.2361 0.2087 0.2582 0.0000

HepV-H1 0.2646 0.2723 0.2554 0.2541 0.2525 0.2405 0.2389 0.2364 0.2115 0.2598 0.0114 0.0000
HepV-H1 0.2638 0.2714 0.2545 0.2532 0.2529 0.2385 0.2417 0.2392 0.2103 0.2577 0.0115 0.0038 0.0000
HepV-H2 0.2519 0.2608 0.2519 0.2519 0.2516 0.2475 0.2431 0.2418 0.2015 0.2535 0.1378 0.1354 0.1338
HepV-H3 0.2506 0.2532 0.2481 0.2468 0.2427 0.2272 0.2390 0.2365 0.1990 0.2573 0.1313 0.1315 0.1272
HepV-G1 0.2620 0.2749 0.2440 0.2427 0.2551 0.2535 0.2506 0.2481 0.2203 0.2645 0.2165 0.2155 0.2117
HepV-G2 0.2624 0.2696 0.2408 0.2433 0.2557 0.2490 0.2449 0.2424 0.2069 0.2576 0.2180 0.2170 0.2158
HepV-E1 0.2748 0.2774 0.2605 0.2643 0.2754 0.2748 0.2522 0.2510 0.2354 0.2231 0.2668 0.2656 0.2673
HepV-11 0.3908 0.3921 0.3842 0.3855 0.3787 0.3980 0.3881 0.3856 0.3929 0.3802 0.3613 0.3651 0.3656
HepV-11 0.3921 0.3934 0.3842 0.3855 0.3799 0.3980 0.3881 0.3856 0.3929 0.3790 0.3601 0.3639 0.3643

Trv-Al

14

0.0000
0.0982

0.1980
0.1957

0.2649

0.3723
0.3723

15

0.0000

0.2005
0.2033

0.2636

0.3655
0.3655

16 17 18 19 20 21 ]

0.0000
0.1450 0.0000

0.2687 0.2652 0.0000

0.3609 0.3745 0.3520 0.0000
0.3609 0.3745 0.3508 0.0038 0.0000
0.0000

The number of amino acid differences per site from between sequences are shown. The analysis involved 21 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 813 positions in the final dataset. Evolutionary
analyses were conducted in MEGA5 [1].

P1:

intra-typic observed aa divergence: <5% = aa identity: >95%

inter-typic (within species) observed aa divergence: 6-15% = aa identity: 85-95%

between species observed aa divergence: 17-40% E aa identity: >60%
observed aa divergence: >48% = aa identity: <52%
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Table 2. Estimates of evolutionary divergence between 3CD aa sequences

[21]

L

[ 1]
[L2]
L 3]
L 4]
L 5]
L 6]
[L7]
L8l
Le]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]

3CD:

M14707_HepV-Al_HAV_HM-175
D00924 HepV-Al_Simian_hepatitis_A_virus_AGM-27
HepV-D1_KT452637_Rodent_hepatovirus_isolate _RMU101637Micarv2010_cg
HepV-D1_KT452641_Rodent_hepatovirus_isolate_KS11510Myogla2011_cg
HepV-D2_KT452644_Rodent_hepatovirus_isolate KS111230Crimig2011_cg
HepV-F1_KT452685_ Rodent_hepatovirus_isolate KEF121Sigmas2012_cg
HepV-F2_KT229612_Woodchuck_hepatovirus_A_isolate_3I1D
HepV-F2_KT229611_Woodchuck_hepatovirus_A_isolate_ 21D
HepV-B1_KR703607_Phopivirus_strain_NewEngland_USA/2011
HepV-C1_KT452742_Bat_hepatovirus_isolate_SMG18520Minmav2014
HepV-H1_KT452691_Hedgehog_hepatovirus_isolate_lgel8Erieur2014_cg
HepV-H1_KT452695_Hedgehog_hepatovirus_isolate_lgel75Erieur2014_cg
HepV-H1_KT452698_Hedgehog_hepatovirus_isolate_lgel68Erieur2014_cg
HepV-H2_KT452714_Bat_hepatovirus_isolate_M32Eidhel2010_cg
HepV-H3_KT877158_Tupaia_hepatovirus_A_isolate_TN1
HepV-G1_KT452730_Bat_hepatovirus_isolate_BUO2BF86Colafr2010_cg
HepV-G2_KT452729_Bat_hepatovirus_isolate_FO1AF48Rhilan2010_cg
HepV-E1_KT452735_Rodent_hepatovirus_isolate_CIV459Lopsik2004_cg
HepV-11_KT452658_Shrew_hepatovirus_isolate_KS121232Sorara2012_cg
HepV-11_KT452661_Shrew_hepatovirus_isolate_KS121289Sorara2012_cg
TrV-Al_AJ225173_AEV-1_Calnek_vaccine_strain

1 2 3 4 5 6 7 8 9 10 11 12 13 14
HepV-Al 0.0000

HepV-Al 0.0791 0.0000

HepV-D1 0.3164 0.3131 0.0000

HepV-D1 0.3164 0.3117 0.0070 0.0000

HepV-D2 0.3263 0.3216 0.1408 0.1437 0.0000

HepV-F1 0.3644 0.3583 0.2676 0.2676 0.2789 0.0000

HepV-F2 0.3291 0.3258 0.2479 0.2507 0.2577 0.2225 0.0000

HepV-F2 0.8277 0.3244 0.2465 0.2493 0.2549 0.2225 0.0085 0.0000

HepV-B1 0.4201 0.4364 0.4006 0.4006 0.4020 0.3977 0.3738 0.3738 0.0000

HepV-C1 0.4703 0.4710 0.4619 0.4619 0.4661 0.4520 0.4280 0.4280 0.4116 0.0000

HepV-H1 0.4350 0.4415 0.4239 0.4268 0.4141 0.4268 0.4127 0.4141 0.3456 0.3912 0.0000

HepV-H1 0.4350 0.4358 0.4211 0.4239 0.4141 0.4225 0.4141 0.4155 0.3456 0.3912 0.0197 0.0000

HepV-H1 0.4350 0.4386 0.4239 0.4268 0.4169 0.4211 0.4127 0.4141 0.3470 0.3912 0.0155 0.0070 0.0000
HepV-H2 0.4054 0.4217 0.4183 0.4197 0.4169 0.4296 0.4014 0.4014 0.3470 0.3686 0.1944 0.1944 0.1915 0.0000
HepV-H3 0.4096 0.4260 0.4380 0.4366 0.4254 0.4155 0.4239 0.4254 0.3709 0.3771 0.2380 0.2408 0.2394 0.1620
HepV-G1 0.4322 0.4358 0.4282 0.4310 0.4282 0.4268 0.4000 0.4000 0.3343 0.3785 0.3141 0.3113 0.3113 0.3014
HepV-G2 0.4243 0.4223 0.4217 0.4245 0.4147 0.4147 0.3921 0.3921 0.3347 0.3989 0.3159 0.3145 0.3145 0.3230
HepV-E1 0.4786 0.4694 0.4744 0.4773 0.4759 0.4901 0.4673 0.4673 0.4737 0.4017 0.4545 0.4545 0.4545 0.4474
HepV-11 0.4068 0.4076 0.3972 0.3972 0.3972 0.4042 0.3606 0.3606 0.3766 0.4364 0.3859 0.3873 0.3845 0.4000
HepV-11 0.4082 0.4090 0.3986 0.3986 0.3986 0.4028 0.3606 0.3606 0.3780 0.4379 0.3845 0.3859 0.3831 0.3986

15

0.0000

0.3437
0.3456

0.4673

0.4056
0.4042

16 17 18 19 20 21 1]

0.0000
0.2454 0.0000

0.4759 0.4538 0.0000

0.3746 0.3865 0.4901 0.0000
0.3761 0.3836 0.4901 0.0070 0.0000

Trv-A1l 0.6121 0.6184 0.6126 0.6126 0.6155 0.6169 0.6083 0.6098 0.5991 0.5942 0.6055 0.6069 0.6055 0.5997 0.6040 0.6098 0.6078 0.6199 0.5997 0.5997 0.0000

The number of amino acid differences per site from between sequences are shown. The analysis involved 21 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 718 positions in the final dataset. Evolutionary
analyses were conducted in MEGA5 [1].

intra-typic observed aa divergence: <8% = aa identity: >92%

inter-typic (within species) observed aa divergence: 14-25% = aa identity: 75-86%

between species observed aa divergence: 24-50% E aa identity: >50%
observed aa divergence: >59% = aa identity: <41%
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