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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 |2016.014aS (assigned by ICTV officers)

To create 2 new species within:

Fill in all that apply.
Genus: | Parechovirus e If the higher taxon has yet to be
Subfamily: created (in a later module, below) write

- - — “(new)” after its proposed name.
Family: | Picornaviridae « 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)
Parechovirus C Sebokele virus 1 An/B/1227/d HF677705
Parechovirus D ferret parechovirus MpPeV1 KF006989

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
Sebokele virus and ferret parechovirus are new picornaviruses. Sebokele virus was isolated by
intracerebral inoculation of suckling mice from the crushed organs of African wood mice
(Hylomyscus sp.) collected in Botambi, Central African Republic, in 1972. Ferret parechovirus
was detected in rectal swabs of a household ferret (Mustela putorius furo) collected in the
Netherlands.

Both viruses share significant similarities to Parechovirus B1, i.e.

(i) the Ljungan virus genome layout (compare Appendix Figure 1):
VPg+5'UTRRESI[1AB-1C-1D-2A1NPCIP/2 AQH-b0XINC_p B o CHel/3 A 3B VPI_3CPro
3DPN3'UTR-poly(A);

(i) significant amino acid identities of capsid proteins (proposed Parechovirus C: >44%,
proposed Parechovirus D: >37%) and 3CD (proposed Parechovirus C: >45%, proposed
Parechovirus D: >40%) protein (compare Appendix Tables 1 and 2)

(iii) clustering with Parechovirus in phylogenetic trees (compare Appendix Figures 2-5).

Page 2 of 11



MODULE 11: APPENDIX: supporting material

additional material in support of this proposal

References:

Smits SL, Raj VS, Oduber MD, Schapendonk CME, Bodewes R, Provacia L, Stittelaar KJ,
Osterhaus ADME, Haagmans BL. 2013. Metagenomic analysis of the ferret fecal viral
flora. PL0oS One 8(8):71595.

Joffret ML, Bouchier C, Grandadam M, Zeller H, Maufrais C, Bourhy H, Despres P,
Delpeyroux F, Dacheux L. 2013. Genomic characterization of Sebokele virus 1
(SEBV1) reveals a new candidate species among the genus Parechovirus. J Gen Virol
94:1547-1553.

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: Parechovirus C, Sebokelevirus [An/B/1227/d], GenBank acc. no. HF677705

NPGsul'Psla Q946/D947 E1569/A1570
nt'\;155 # ' E1540/R1541' ntE7456
QZSS/AZGO Q502/6503 Q794/G795 01083/61084 E1416/51417 ' E1763/Gl764 233
v v
1AB 1C 1D |2A1| 2A2 2B 2CHel 3a (38l 3cPro 3pPel nt 7537
5'-UTR 259 aa 243 aa 292aa [19aa| 135aa | 138aa 3347 aa 125 aa 194 aa 469 aa 3'-UTR
754 nt 30 aa 81 nt

(H-box/NC)

Proposed: Parechovirus D, ferret parechovirus [MpPeV1], GenBank acc. no. KF006989

NPG734\LP785 01545/51547
" 3199 # N1515/R1517' ntEGSZI
Exi2/Goz  Quzs/Auza L767/G7es Qu30/Noao E1075/S1076 W 4 Qu749/G1741 2207
\ 4 v v
1AB 1C 1D |2A1| 2A2 2B 2cHel 3A |38] 3cPr 3Dl |_nt7066
5'-UTR 242 aa 231 aa 294aa |19aal 154aa | 136aa 331aa 110 aa 194 aa 467 aa 3'-UTR
398 nt 30 aa 44 nt

(H-box/NC)

Figure 1: Schematic depiction of the parechovirus C and D genomes (top: Sebokele virus
[An/B/1227/d], below: ferret parechovirus [MpPeV1]). 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 as proposed by Smits et al., 2013. Triangles (V) indicate the putative 3CP™ cleavage sites;
the hash (#) indicates the ribosomal skipping site at the NPG|P motif.
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HQ595340, unassigned, bat picomasirus 1 [NC16A]
HQ595341, unassigned, bat picomavirus 1 [LMH224]
HOS85242, unassigned, bt pcomainus 2 [
595343, unassigned, bat picomavius 2 [SK17F]
IN831356, unass\uneﬂ canine picomavirus 1 [dog/Hong Konq/SZSFlZOﬂﬁ]
KJ641694, unassigned. bat picomavirus [BtRs-PicoV/YN2010]
JQ814852, unassigned, a o picomavirus 1
344, unassigned, bat picomavirus 3 [TLCSF]

HQ595345, unassigned, bat picomavirus 3 [TLC21F]
KJ641693, unassigned, bat picomavirus [BtRh-Picov/SC2013)
~ IN572117, unassigned, feline picomavirus [356F]
T IN572119, unassigned, feline picomavirus [1021F]

IN72115, unassigned, feline picomavirus 1 [cat/Hong Kong/073F/2007]
T IN572116, unassigned, feline picomavirus [127F]
INS72118, unassigned, feline picomavirus [661F]
0,54<J641687, unassigned. bat picomavirus [BIMI-PicoV/FI2012]
" KJ641690, unassigned, bat picomavirus [BIMI-PicoV-L/GD2012]
KJ641699, unassigned. bat picomavirus [BIMI-PicoV-2/SAX2011]
10,85LC036581, unassigned, bovine picomavirus [B-12-11/2009/9PN]

LC036582, unassigned, bovine picomavirus [Bo-12-3322009/9PN]
LC036579, unassigned, bovine picomavius [Bo-12-3/2009/9PN]
LC036580, unassigned, boine picomavirus (Bo-12-7/2009/9PN]
LC006971, unassigned, boine picomavirus [Bo-11-39/2009/3PN]

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

DQU92769, Enterovirus, EV-E1 BEV-1 [LC-Re]
AF363453, Enterovirus, EV-G1 [UKG-410-73]
U22521, Enterovirus, E
AF326766, Enterovirus, EV-J1 [SV6-1631]
D00820, Enterovirus, EV-D70(J670-71]
AF201894, Enterovirus, EV-H1 [A-2 plaque irus]
K02121, Enterovirus, RV-814 [1955]
86077, Enterovirus, RV-C3 [HRV-QPM]
124917, Enterovirus, RV-A16[11757)
V01149, Enterovirus, EV-C PV1 [Mahoney]
M33854, Enterovirus, EV-B CVB3 [Nancy]
L [T KP2u3597, unassigned. rabowus [BerinJan20Lu/0672]
KJ950883, unassigned, rat picomavirus [RPV/NYC-B10]
AF406813, Sapelovirus, Sapelovirus AL, porcine sapelovirus 1 [V13]
AY064708, Sapelovirus, Sapelovirus BL, simian sapelovirus 1 [SV2-2383]
KJ641696, unassigned, bat picomanirus [BIVs-PicoV/SC2013]
KJ641689, unassigned, bat picomavirus [BiMa-PicoV/F12012]
IN420368, unassigned, Californian sealion sapelovirus [1162
IN674502, unassigned, quail picomavirus
KT880670, unassigned, phacovirus [PF-CHKUPV]
727144, unassigned, pigeon picomairus B [pigeon/Norway/03/641/2003)

KC560801, unassigned, pigeon picomavirus B [GAL-7/2010/Hungan]

AYS63023, Sapelovirus, Avian sapelovirus 1 [TW0A]
0.54KJ641688, unassigned, bat picomavirus [BRlep-PicoV/FI2012]

< KI641692, unassigned, bat picomavirus [BiRa-PicoV/JS2013]

1 KJ641685, unassigned, bat picomavirus [BRI-PicoV-1/YN2012)
KJ641697, unassigned, bat picomarus [BIN-PicoV/SC2013]

KMB873613, unassigned, tortoise picomavirus [9-05]

1 KMB73614, unassigned, tortaise picomavirus [144-10]

KMB873615, unassigned, loroise picomavirus [2013-T4]
KM873611, unassigned, tortase picomavirus [14-04]

KM873612, unassigned, tortoise picomavirus [5-04]

KMB73617, unassigned, tortoise picomavius [5-03]

KMB873616, unassigned, tortoise picomauirus [124-4-10]

73687, Mosavirus, Mosavirus AL[M-7]

KF958461, Mosavirus, Mosavirus A2 [SZAL6-MOVI2011/HUN]

T KM396707, unassigned, lesaurus 1 [Mis101308/2012]
T o unsague. leseuns 2 Madenosazni)

1 JQ941880, Hunnivirus, Hunniirus A1 [BHUVL/2008/HUN]
L \*>31769, Teschovirus, Teschovius AL [Talfan]
[ £U236594. Apithovirus. Bovine intis B vius 1 ECL1]

1 N936206, Apmhnkus Bodnerhins A s 2[+1)

00871, 1 [Kaubeuren]
70, virus 1 [PERV]
96871, Erbovirus, Equine hiniis B virus 1 [P143671]
KMS89358, unassigned, bovine picomavirus [TCHE]
0,6(P054277, unassigned, bat picomavius (BatPV/V13/13Hun]
0w P054276, unassigned, bat picomavirus [BalPVIV12/13/Hun]
KPO54274, unassigned, bat picormavirus [BatPVIVB/L3/Hun]

KPO54275, unassigned, bat picormavirus [BatPV/V11/13Hun]
KPO54273, unassigned., bat picomavius [BaiPVIVL/3/Hun]
KP054278, unassigned, bat picomavirus [BatPVIV14/13/Hun]
JQB14851, Mischivirus, Mischivinus AL [China/2010]

KP100644, unassigned, Amcan bat icavirus [TNo13]

2, Cosavirus, Cosavirus AL [0553]
oE77% unassigned, human cosavirus F1 [PK5006]
FJ438907, unassigned, human cosavirus B1 [2263]

M81861, Cariovirus, Cardioius AL encephalomyccardts s 1 [R]

M20562, Cardiovirus, B1, Theilers [Govi
Q864242, Cordionns Cardourus C1, boone cardoirus 1 [aUUSA2010
IX583808, Cardiovirus, Cardiovirus C2 , boone cardiovirus 2 [rat/USA/2012]

641257, Senccaiis, SenecaiiioAL, Seneca valey s (SVV-001]

690629, unassigned, chicken proventricuits virus [CPV/Koreal03]
KF961187, unassigned, chicken megrivirus [chicken/CHK-IV-CHV/2013/HUN]
KF961186, unassigned. chicken megrvirus [chicken/B21-CHV/2012/HUN]
F979336, unassigned, chicken picomavius 5 (27C)

HM751199, Megrivirus, Melegrivirus AL, turkey hepatits virus 1(20930]
KF979335, unassigned, chicken picornaius 4 [5C]

074

KC663628, unassigned, duck megrivirus [LY]
KC876003, unassigned, mesivirus [HK21]
KCB11837, unassigned, mesivirus 2 [pigeon/GALIIS-PiMeV/2011/HUN]
9]

ING19202, Dicipivius, Cadiiius AL e picodcsirouns 20
73686, Rosavirus, Rosavirus AL, murine rosavirus [M-7]
2934637, Kot Al A5 rollr kaoiris [SZAL6-KOVI201L/HUN]
Q898342 Kobuvirus, Aichivinus A, Kathmandu sewage kobunirus [KoV-SewKTM]
JF755427, Kobuvirus, Aichiirus A3, murine Kobuvirus [M-5/USA/2010]

ABO10145, Kobuvirus, Aichivirus A1 [AB46-88]

KJ958930, Kobuvirus, Aichivirus A4, feline kobuirus [120240]

KMO91960, Kobuvirus, Aichivirus Ad, feline kobuvirus [FeKoVITE/S2/IT/13]
IN387133, Kobuvirus, Aichivirus A2, carine kobuvirus [dog-AN211D-USA-2009]
GU245693, Kobuvirus, Aichivirus B3, ovine kobuirus [sheep TBIIHUN/2009]

8]

5 1)

EU7874500, Kobuvirus, Achivirus C1, porcine kobuirus [sinelS-UHUNI2007Hungary]
KF793927, Kobuvirus, Achivius C2, caprine kobuirus [12Q108]
LC0S5960, unassigned, kagowirus 2 [cattie/Kagoshima-2-24-Kov/2015/0PN]
LCO55961, unassigned, kagowirus 1 [cattle/Kagoshima-1-22-KoV/2014/0PN]
KJ641691, unassigned, bat picamavirus [BIMF-PicoV-2/GD2012]
KJ641686, unassigned. bat picomarus [BMr-PicoV/X2010]

KT325852, unassigned, rabbit HUN]
GQ179640, Salivirus, Salvirus AL [NG-J1]
.97 = KF741227, Sicinivirus, Siciivirus A1 [UCC001]

0.82 KF979331, Sicinivirus, Sicinivirus A2, chicken picomavirus 1 [55C]

GU182406, Passerivirus, P . turdivirus 1
072 T GU182408, Oscivirus, Oscivitus AL, turdhitus 2 [robiHong Kong 10717/2006]
GU182410, Oscivirus, Osciirus A2, turdiirus 3 thrush/Hong Kong/10878/2006]
F387721, Sakob! Sakobuvirus AL 1IFFUS ]

K3415177, unassigned, tortoise rafhirus [UF4]
T KFe79334, unassigned
KTB30669, unassigned, chicken picomavirus [PF-CHK LASV]

F979333, unassigned, chicken picornavirus 2 [44C]
KCA65954, Avisivirus, Avishirus Al [turkey/ML76-TUASV/201/HUN]
KC614703, Avisivirus, Avisiirus AL [USAIN1]

1203656, unassigned ommn[cmckew CHK1/2013HUN]
1= KT830667, unassigned, orvirus 2 [PI-CHK1]
3000696, unassigned, aabirs ek picomavis) (GLI1Z

1 Domzss hepatitis A virus 1[03D]

T AF327920, . Parech 1, Ljungan vrus ! 7012
® HF677705, P o
3 1, o [Hartis]
® KF006989, hovirus D1, ferret parechovirus [MpPeV)

K641698, unass\gned bat picomavirus [BIMI-PicoV-1/SAX2011]
JQ814853, unassigned, Rhinolophus affinis picomavirus 1
agiirus AL roller kunsagiirus [roller/SZAL6-KuV/2011/HUN]

KC935379, Kuns:
i unassigned. Bt Kunsagius et Cantroon 2013
42040, 1 seal picomanirus 1[HO-02-21]

L KCB43627, eel picomavirus [F1505]
~ oKF183915, Limnipivirus, Limnipivius e aheadmimen picomavirus 1 i/ L/MNIUSA2010]
KF183916, Limnipivirus, Limnipivius C1, fathead minnow picomavirus 1 [fhm/2/MNUSA2010)
", KF874490, Limnipivirus, Limnipivirus CL, fathead minnow picomavirus 1 [fhm/201L/USA/2010]
0.99 KC465953, Limnipivirus, Limnipivitus C1, fathe: admlnnwulwmawus 1[09-263]

KF306267, Limnipivirus, Limnipivius B1, carp picomavirus 1 [F3;
034222, Limnipiirs, Limnipus AL Bueghpicomairus 1 (0
452695, unassigned, hedgehog hepatovirus [mewssneuzma]
Kriszoos, unassigned, hedgehog hepatovius [Igel68Eriewr2014]
KT452691, unassigned, hedgehog hepalovirus [IgelBErieur2014]
KT452714, unassigned, bat hepatovirus [M32Eidhel2010]
KT877158, unassigned, tupaia hepatovirus [TN1]
KT452730, unassigned, bat hepatovirus [BUO2BF86Colafr2010]
KTa52725, unassighad, bt hapaines [FOLAF Rbn201r)
KT452742, unassign
KT452735, \mass\gned rodent hepatovirus [CIV459Lopsk2004]
KRI03607, nassigned, phopius NewErgandiUSA/2011)
T KT452637, dent hepatovirus [RMU:

KT452641, unasslgned‘ rodent hepatovius [KS11510My0g1a2011]
KT452644, unassigned, rodent hepatovirus [KS111230Crimig2011]
M14707, Hepatovirus, Hepatovirus AL, hepatitis Anirus [HM-175]
D00924, Hepatovirus, Hepatovirus AL, simian hepatits A virus [AGM-27]
KT22s612,unassignied,woodtuek hepatoius (30)

KT229611, unassigned, woodchuck hepatavrus [21D)

096

1 K52685,unassignec, odent hepaourus [CEF121Sigmaszorz)
[T KT452658, un
 F,
KT452661, d heuaxuwus (KS121289Sorara201
AJ225173, Tremovirus, Tr ) 1 [Calnek )
i KP770140, unassigned, ampivirus [NEWTI2013/HUN]
KP230449, unassigned, falcavrus [kestrel VOVEQ62212013HUN]
—_—
05

JQ691613, Gallivirus, Gallvirus AL [tukey/M176/2011HUN]
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Figure 2: Phylogenetic analysis of picornavirus P1 gene region 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, designations of
isolates are given in square brackets. 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+l) was determined
with MEGA 5. The scale indicates substitutions/site.
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KJ958930, Kobuvirus, Aichivirus A4, feline kobuvirus [12D2: \)
KM091960, Kobuvirus, Aichivirus A4, feline kobuwus [FeKo ITE/S2/1T/13]
KF831027, Kobuvirus, Aichivirus A4, feline kobuviru s [FK-13]
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 [A846-88]
JQ898342, Kobuvirus, Aichivirus A6, Kathmandu sewage kobuvirus [KoV-SewKTM]
1934637, Kobuvirus, Aichivirus A5, roller kobuvirus SZALS KoV/2011/HUN]
AB084788, 'Kobuvirus, Aichivirus B1, bovine kobuvirus 1
GU245693, Kobuvirus, Aichivirus B3, ovine koburus [sf ee TBS/HUNIZDOBl
KF006985, Kobuvirus, Aichivirus B2, ferret kobuvirus. [ferret/MpKoV/38/NL/2010]
EU787450, Kobuvirus, Aichivirus C1, porcine kobuvirus 1 [ /HUN;
KF793927 Kobuvirus, Aichivirus cz2 caprine kobuvirus [12Q108]

0, agovirus
LC055961 unassigned, kagovirus 1 [Came/Kagoshlma l 22 KOVIZOM/JP
GQ 7964 Al [hu/NG-J1/Nig

Fig. 3
3CD

0. Saivirus. Salivirus AL [(NuING. 31/
IQE91613, Gallivirus, Gallivirus AL d[mrksy/HUN/M176/201]
GU182406, Passerivirus, Passerivirus AL turdivirus 1 [thrush/Hong Kong/00356/2007)
KF741227, Sicinivirus, Sicinivirus Al [chicken/UCCOOL/Eire
KEQ79331L, Sicinivirus, Sicinvirus AL [ChPV. Lchicken/S5C]Hong Kong/2008]
7721, Sakobuvirus, Sakobuvirus Al [FFUP1/Portugal/2012]
KIo41856, unassigned, bat picornavirus [BHMIr-PicoV/JX2010]
KJ641691, unassigned, bal picomavirus [BIVI-Picov-2/6D2012]
KT325852, unassigned, rabbit picornavirus [Rabhit01/2013/HUN]
GU182408, Oscivirus, Oscivirus AL turdivirus 2 [robin/Hong Kong/10717/2006)
GU182410, Oscivirus, Oscivirus A2, turdivius 3 {robin/Hong Kong/1087872006]
KJ415177, unassigned, tortoise rafivirus [UF-
o/FOB1186, Unassigned, chicken megnwus chicken/B21-CHV/2012/HUN]
99KF961187, unassigned, chicken megrivirus [chicken/CHK-IV- CHVI20L3/HUN)
]

L KJ690629, unassigned, chicken proventricuiils virus [CPV/Kore
HM751199, Megrivirus, Melegrivirus AL, turkey hepauns virus [2993
s KF979336, unassigned, chicken picornavirus 5 [2
KF979335, unassigned, chicken picornavirus 4 5<:]
Kesoseas, undssignec duck megrivirus [LY]
7 KCBL1837, unassigned, pigeon mesius 2 [pigeon/GALIIS-PiMeV/20LUHUN]
KCBT6003, unassigned, mesivirus 1 [HK:
202, Dicipivirus, Cadicivirus AL, Zhrin e picodicistovirus [209]
JF973585 Rosavlrus Rosavirus AL [mouse/USA/M-7/2010
54278, at picornaviru BalP\//\/lA/la/Hun}

t pi

092|<PosAz7s unassigned, bat picornavirus (BatPVVI2/13/Hun
.01 KP054275, unassigned, bat picornavirus [BatPV/V11/13/Hun|
0.0 KP054277, unassigned, bat picornavirus [BatPV/V13/13/Hun
17 KP054274, unassigned, bat picornavirus (BatPV/V8/13/Hun]

KpoSa273, unassigned, bat picornavirus [BatPV/V1/13/Hun|

JQ814851, Mischivirus, Mischivirus A1 [bat/China/2010]
KP100644, unassigned, African bat icavirus [TNo13
M20562, Cardiovirus, Cardiovirus B1, Theiler's murine encephalomyelis virus [GDVII
MB81861, Cardiovirus, Cardiovirus AL, encephalomyocarditis virus 1 [R
., JQ864242, Cardiovirus, Cardiovirus C1, Boone cardiowirus 1 [rat/USA/2010]
JX683808, Cardiovirus, Cardiovirus C2, Boone cardiovirus 2 [ra/ USA/2012]
D425 Senecavirus, Senecavirus AL, Seneca Valey virus 1 [cc/US/SVV-001]

unassigned, human cosavrus D1 [500
FJ555055 unassigned, human cosavirus E1 [Aus1ra||a/61]
FJ438907, unassigned, human cosavirus B1 [2263]
FJ438902, Cosavirus, Cosavirus AL [0553]
JN867758 unassigned, human cosaurus 1 [PKS006]
U236594, Aphthovirus, Bovine rhinitis B virus 1 [ECll]
JNQ36206 Aphthovirus, Bovine rhinitis A virus 2 [H-
X00871, Aphthovirus, Foot-and-mouth disease virus O1 [Kauvbeuren]
X96870, Aphlhov\rus Equine rhinitis A virus 1 [P! R\/[‘J
707, unassigned, lesavirus 1 [Mis101308/2012]
KM396705 unassigned, lesavirus 2 [Nai108015/201
JQ941880, Hunnivirus, Hunnivirus Al [cattle/HUN/2008]
AF231769, Teschovirus, Teschovirus AL, porcine teschckus 15Talfan]
X96871 Erbovirus, Erbovirus AL, equine thinitis B virus 1{ 71]
0358, unassigned, bovine erbo-like picornavirus [TCH6]
058 KMB873613, unasslgned ortois8. picomanirus [9- 0]
KM873614, unassigned, tortoise picornavirus [144-10]
KM873615, unassigned, tortoise picornavirus [2013-T4]
KMB73612 unassigned, fortoise picornavirus [5-
tortoise 04]
KMB73616 unassigned, tortoise picornavirus 124 4-10]
KM873817 unassigned, tortoise picornavirus [5-0:
Mosavirus, Mosavirus AL [mouse/M-7/USA/2010]
KFQSSAS] Mosavirus,Mosavirus A2 [SZAL6-MoV/2011/HUN]
, IN572117, unassigned, feline picornavirus [356F]
JIN572119, unassigned, feline picornavirus [1021:]
JIN572115, unassigned, feline picornavirus [catHong Kong/073F/20079
JN572116 ur\asslgned feline picornavirus [127F]
N572118, feline picornavirus [661F]
mKJMlem, i bat picornavirus [BIMf-PicoV/FJ2012]
KJ641699, bat picornaviru: Mf-Pi 2/SAX2011]
KJ641690, unassigned, bat picornavirus [BM-PicoV-1/GD2012]
HQ595344, unassigned, bat picornavirus [TLC! F]
HQ595345, unassigned, bat picornavirus [TLC21F]
KJ641693 unassigned, bat picornavirus [BtRh-PicoV/SC2013]
05340, unassigned, bat picornavrus [NC16A]
HQ595341 unassigned, bat picornavirus [LMH22A]
HO595342, unassigned, bat picornavirus [MHOF]
1 HQ595343, unassigned, hat picomavirus [SK17F]
10814852, 0 picornavir
KJ641694, unassigned, bat plcomawus [BtRs-PicoV/YN201 ;
JINB31356, unassigned, canine picornavrus [dog/Hong Kong/325F/2008)
) LC036579, unassigned, bovine picornavirus [Bo-12- 3/2009/JP
LC036581, unassigned, bovine picornavirus [Bo- 12
T0.65LC036580, unassigned, bovine picornavirus [Bo-
LC036582, unassigned, bovine picornavirus [Bo-12- 38/2009/JF'N]
C006971 unass\gned ovine picornavirus [Bo-11- 39/2009/JP7§9
F406813, Sapelovirus, Saf]elovlms Al, porcine sapelovirus 1 13&
AY0647OB Sapelovirus, Sapelovirus B1, simian sapelovirus 1 [SV2-2383]
KJ641696, unassigned, bat picornavirus [BtVs-PicoV/SC2013]
KJ641689, unass\Pned bat picornavirus [BtMa-PicoV/FJ2012]
Avsaaozz Sapelovirus, Avian sapelovirus 1 [TW90/
N420368, unassigned, Californian sealion sapelovirus [1162
KJ641688 unasslgned ba\ plcomawus BlRIE PICGV/FJ2012
1 KJ641692 bat picornaviru:
641685, Unassigned. bat picornavirus BURT-PIOV- 1/sz012]
KJ641697, unass\gned bag\ccma\nrus[ tNv-PicoV/SC2013]
M33854, Enterovirus, EV-B CV-B3 [Nanq
AF326766, Enterovirus, EV-J1 SVG 1631)
D00820, Enterovirus, EV-D70 [J670-71]
V01149, Enterovirus, EV-C PV1 [Mahoney]
U22521, Enterovirus, EV-A71 [BrCr]
KP345888, asslgnsd Dromedary camel enterovirus 2 [20CC]
1 KP345887, unass\gned Dmmeda\}/ camel enterovirus 1 [19CC]
DQ092770, Enterovirus, EV-F1 BEV-2 [BEV-261 RM2]
DQ092769, Enterovirus, EV-E1 BEV- lLILC R4]
AF363453, Enterovirus, EV-G1 [UKG/410/73]
AF201894, Enterovirus, EV-HL [A-2 plaque wus]
124917, Enterovirus, RV- A16£1175
EF186077, Enterovirus, RV-C3 [H -QPM]
K02121, Enterovirus, RV-B14 [195¢
KP233897, unass\gned rabovirus [Berlln/JanZDllI0572)
KJ950883, unasslgned rat picornavirus [rat/NYC-B10/USA/2010]
FR727144, unassigned, pigeon picornavrus B p\geunlNurvmy/DS/BAl/ZOOS]
KC560801, unassigned, pigeon picornavirus B [GAL-7/2010/Hun
FR727145 unassigned, pigeon picornavirus A [ \geun/Norway/D31603 72003]
4502, unassigned, quail picornavirus 1 [quail 10]
KT880670 unassl%ned phacovirus [Pf-CHK: h\/[](
o5 9, unassigned, falcovirus [kestrel'VOVE0622/2013/HUI
KJ641684, bat picornavirus [BIRf-PicoV-2/YN2012]
- KT452637, unassigned, rodent hepatovirus RMU101637M|car\/2010]
KT452641 unassigned, rodent hepatovrus [KS11510 (Y J
KT452644, unassigned, rodent hepatovirus [JKS11123 Crmgzo 1)
1 KT229612, unasslgned woodchuck hepatovirus [3|
KT229611 unassigned, wocdchuck hepatovirus [2
patovirus [KEF

UU

idr07 Hepatovirus, Hepamwus AL hepaiits Acdru Tohe 175
DOUO24, Hepatoviris, Hepalowirus AL simian hepalls A irus [AGM-27]
7 KT452658, Unassigned, shrew hepatovirus [KS121232Sorara2012)
KT452661, unassigned, shrew hepatovirus [KS121289Sorara2012]
- KT452605, unassigned, hedgehog hepatovirus [Igel75Erieur2014]
KT452698, unassigned, hedgehog hepatovirus [Igel68Erieur2014]
KT452601, unassigned. hedgehog hepalourus 1GeBErieur2014
\

KT877158, unassighed. twpaia hepatovirus [TN é
Kuas2rz0, unassigned, bat hepatovirus [BUO2BF86C0laf2010]
0]

KT4! a
KRT03607, unasslgned Bhopivrus [Newsnglanu/u A/2011]
KT452742 14]

CIV459Lopsik2004]

183915, Limnipivirus, Limnipivirus C1, fathead minnow picornavirus 1
KF183916, Limnipivirus, Limnipivirus i s oo picornavirus 1

874490,
306267, Limnipivirus, Limnipivirus BL, carp picornavirus 1
X1585%5. L.mmpwus Limnipiirus AL bllegil picornavrus 1

KC843627 pi £ 15/08]
[Blw PICOV 1/SAX2011]
AF327920 Parechowrus Parechowus B1, Ljungan virus 1 [87-01
® HF677705, Parechovirus, Parechovirus C1, Sebokele virus 1 [An/B/1227/d]
L02971, Parechovirus, Parechovirus Al, human parechovirus 1 [Harris]
® KF006989, Parechovirus, Parechovirus D1, ferret parechovlrus [IerrevMpPeVl/NL]
16470, Pasivirus, Pasivirus AL svwne/France 11]
AB937989, unassigned, crohivirus 1 [shrew/ZM ia/2012]
T KC465954, Avisivirus, Avisivirus Al [turkey!/ /M176 TUAS! /2011/HUN]
KC614703, Avisivirus, AVISIV\ruSAl [turkey/USA/IN1/2010]

— KF97: icken
L. k1880669, Unassigned, Thicken picornavirus [Pf-CHKL/AsV]
KF979333, chicken 44C)
KJ000696, Balhirts [duck/GL/12/CIna/2012]

[T K}M2036%, unassigned, orirus 1 fchicken/Pt-CHKL/20131HUN]
1 KT880667 unassigned, orivirus 2 [Pf-CHi
DQ249299, Avihep: AL, duck hepatitis AVius 1[0 3]
KCE35375, K virus, Kunsagiirus AL [roller/SZAL6-KuV/2011/HUN]
bat

T
1
U142040, Aquamavirus, Aduamavirus AL, seal picornavius 1[HO-02-21]
KP770140, unassigned, amplvlrus [NEW 12013/HUN]

0.5

2735, rodent hep: ic
AIZ251TS, Tramovis, Tiomevirie AL suan encephalomyels rus 1 (Calnek vaccine strin)
KF1 [mm/UMN/USA/zmo]]

fhrm/2/1
Limnipivirus, Limnipivirus C1, “fathead mlnnuw&g}g&wus 1 [;hm/ZO/IL/USA/Zolo]
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Figure 3: Phylogenetic analysis of picornavirus 3CD gene region 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. 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.

EF051629, Parechovirus, Parechovirus A1, human parechovirus 1 [BNI-788St]

Fig. 4
P1

FM178558, Parechovirus, Parechovirus A1, human parechovirus 1 [Netherlands/2003]

L02971, Parechovirus, Parechovirus Al, human parechovirus 1 [Harris]

AB252582, Parechovirus, Parechovirus A6, human parechovirus 6 [N11561-2000]
! EU077518, Parechovirus, Parechovirus A6, human parechovirus 6 [2005-823]
AJ005695, Parechovirus, Parechovirus A2, human parechovirus 2 [Gregory]
HM996978, Parechovirus, Parechovirus A2, human parechovirus 2 [LPZ04-2008]
EU716175, Parechovirus, Parechovirus A8, human parechovirus 8 [BR/217/2006]
AF055846, Parechovirus, Parechovirus A5, human parechovirus 5 [CT86-6760]
1 lAM235749, Parechovirus, Parechovirus A5, human parechovirus 5 [T92-15]
HQ696575, Parechovirus, Parechovirus A5, human parechovirus 5 [BR/53/2006]
DQ315670, Parechovirus, Parechovirus A4, human parechovirus 4 [K251176-02]

AM235750, Parechovirus, Parechovirus A4, human parechovirus 4 [T75-4077]

. AB084913, Parechovirus, Parechovirus A3, human parechovirus 3 [A308/99]
0 94 AJ889918, Parechovirus, Parechovirus A3, human parechovirus 3 [Can82853-01]

EU556224, Parechovirus, Parechovirus A7, human parechovirus 7 [PAK5045]

lAF327920, Parechovirus, Parechovirus B1, Ljungan virus 1 [87-012]

AF327921, Parechovirus, Parechovirus B1, Ljungan virus 1 [174F]
1 AF327922, Parechovirus, Parechovirus B2, Ljungan virus 2 [145SL]
KR045607, Parechovirus, Parechovirus B2, Ljungan virus 2 [340]

0.78
AF538689, Parechovirus, Parechovirus B3, Ljungan virus 3 [M1146]

EU854568, Parechovirus, Parechovirus B4, Ljungan virus 4 [7855]

® HF677705, Parechovirus, Parechovirus C1, Sebokele virus 1 [An/B/1227/d]

@® KF006989, Parechovirus, Parechovirus D1, ferret parechovirus [MpPeV1]
KC843627, Potamipivirus, Potamipivirus A1, eel picornavirus 1 [F15/05]

0.78
JQ316470, Pasivirus, Pasivirus Al [swine/France/2011]

0.5

Figure 4: Phylogenetic analysis of parechovirus P1 gene region using Bayesian tree inference
(MrBayes 3.2). 26 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. 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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i AJ005695, Parechovirus, Parechovirus Al, human parechovirus 2 [Gregory]
Flg' 5 AM235749, Parechovirus, Parechovirus A5, human parechovirus 5 [T92-15]
3CD HQ696575, Parechovirus, Parechovirus A5, human parechovirus 5 [BR/53/2006]

EU716175, Parechovirus, Parechovirus A8, human parechovirus 8 [BR/217/2006]
L02971, Parechovirus, Parechovirus A1, human parechovirus 1 [Harris]
AB252582, Parechovirus, Parechovirus A6, human parechovirus 6 [N11561-2000]
EU077518, Parechovirus, Parechovirus A6, human parechovirus 6 [2005-823]
AF055846, Parechovirus, Parechovirus A5, human parechovirus 5 [CT86-6760]

AB084913, Parechovirus, Parechovirus A3, human parechovirus 3 [A308/99]

[ AJ889918, Parechovirus, Parechovirus A3, human parechovirus 3 [Can82853-01]
- EF051629, Parechovirus, Parechovirus Al, human parechovirus 1 [BNI-788St]
- FM178558, Parechovirus, Parechovirus A1, human parechovirus 1 [Netherlands/2003]
I HM996978, Parechovirus, Parechovirus A2, human parechovirus 2 [LPZ04-2008]
I DQ315670, Parechovirus, Parechovirus A4, human parechovirus 4 [K251176-02]
- AM235750, Parechovirus, Parechovirus A1, human parechovirus 4 [T75-4077]
- EUS556224, Parechovirus, Parechovirus A7, human parechovirus 7 [PAK5045]
AF327920, Parechovirus, Parechovirus B1, Ljungan virus 1 [87-012]
AF327921, Parechovirus, Parechovirus B1, Ljungan virus 1 []174F
AF327922, Parechovirus, Parechovirus B2, Ljungan virus 2 [145SL]
KR045607, Parechovirus, Parechovirus B2, Ljungan virus 2 [340]
AF538689, Parechovirus, Parechovirus B3, Ljungan virus 3 [M1146]
EU854568, Parechovirus, Parechovirus B4, Ljungan virus [4-7855]

® HF677705, Parechovirus, Parechovirus C1, Sebokele virus 1 [An/B/1227/d]
@® KF006989, Parechovirus, Parechovirus D1, ferret parechovirus [ferret/MpPeV1/NL]

JQ316470, Pasivirus, Pasivirus Al [swine/France/2011]
KC843627, Potamipivirus, Potamipivirus Al, eel picornavirus [F15/05

1

Figure 5: Phylogenetic analysis ofparechovirus 3CD gene region using Bayesian tree inference
(MrBayes 3.2). 26 sequences were retrieve 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 3,000,000 generations. The optimal substitution model (GTR+G) was determined
with MEGA 5. The scale indicates substitutions/site.
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Table 1: Estimates of evolutionary divergence between Pl aa sequences:

PeV-Al L02971 Human_ parechovirus_1 Harris

PeV-Al EF051629 Human_parechovirus_1 isolate BNI-788St
PeV-Al FM178558 Human_parechovirus_1 Netherlands/2003
PeV-A2 AJ005695 Human parechovirus 2 Gregory

PeV-A2 HM9969787Humaniparechovirusi2istrain LPz04-2008
PeV-A3 AB084913 Human_parechovirus_3_ strain A308/99
PeV-A3 AJ889918 Human _parechovirus_. 3 isolate Can82853-01
PeV-A4d DQ31567OiHumaniparechov1rusi4ilsolate7K251176 02
PeV-A4 AM235750_ Human_parechovirus_4_ strain T75-4077
PeV-A5 AF055846 Human parechovirus 5 strain CT86-6760
PeV-A5 AM235749:Human:parechovirus:S:strain:T92—15
PeV-A5 HQ696575_ Human_parechovirus_5_ strain BR/53/2006
PeV-A6 AB252582 Human_parechovirus_ 6 strain NII561-2000
PeV-A6 EU077518_ Human_parechovirus_ 6 lsolate 2005-823
PeV-A7 EU556224 Human_parechovirus_7_ PAK5045

PeVv-A7 EU716175_ _Human_parechovirus_ 8 isolate BR/217/2006

PeV-Bl AF327920_Ljungan_virus_1_87-012
PeV-Bl AF327921 Ljungan_virus_1_strain 174F
PeV-B2 AF327922 Ljungan_virus "2 strain 145SL
PeV-B2 KR0456077L]ungan7v1ru572istraln7340
PeV-B3 AF538689 Ljungan_virus_3 M1146

PeV-B4 EU854568_ Ljungan_virus_4-7855

[23] Pev-Cl HF677705 Sebokele virus 1 An/B/1227/d

[24] PeV-D1 KF006989 Ferret parechovirus_isolate MpPeVl
[25] PoV-Al EelPV_F15-05

[26] PaVv-Al JQ316470_Swine pasivirus_1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
PeV-Al 0.0000
Pev-Al 0.0852 0.0000
PeV-Al 0.0865 0.0220 0.0000
PeV-A2
PeV-A2
PeV-A3
PeV-A3
PeV-A4
PeV-A4
PeV-A5
PeV-AS5
PeV-A5
PeV-A6
PeV-Ab6
PeV-A7
PeV-A8

0.0000

0.0453 0.0000

0.0000

0.0272 0.0000

0.0000

0.0245 0.0000

0.0000

0.0410 0.0000

0.0542 0.0606 0.0000

0.0000
0 0103 0.0000

0.0000

BRI iz o000

PeV-Bl
PeV-B1
PeV-B2
PeV-B2
PeV-B3
PeV-B4
[23] Pev-Cl
[24] PeV-D1
[25] PoV-Al

[26] PaV-Al

0.0000

0.0039 0.0000

0.0000

0.0079 0.0000

0.0000

pEEsE2 0.0000
0.4144 0.4144 0.4184 0.4171 0.4177 0.4123 0.0000
0.5939 0.5939 0.5953 0.5981 0.5961 0.5919 0.6064 0.0000

0.0000

PSR o .0000

Table. Estimates of Evolutionary Divergence between Sequences
The number of amino acid differences per site from between sequences are shown. The analysis involved 26 amino acid sequences. The coding data was translated assuming a Standard genetic code
table. All ambiguous positions were removed for each sequence pair. There were a total of 840 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). MEGAS: Molecular Evolutionary Genetics Analysis using Maximum Likelihood, Evolutionary Distance, and Maximum
Parsimony Methods. Molecular Biology and Evolution 28: 2731-2739.
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Pl: intra-typic

between species

Table 2: Estimates of evolutionary divergence between 3CD

observed
observed
observed
observed

aa
aa
aa
aa

Title:
Description
Analysis
Analysis Distance Estimation
Scope 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

No. of Sites : 684
d : Estimate

PeV-Al
PeV-Al
PeV-Al
PeV-A2
PeV-A2
PeV-A3
PeV-A3
PeV-A4
PeV-A4
PeV-AS5
PeV-AS5
PeV-AS
PeV-A6
PeV-A6
PeV-A7
PeV-A8

[17] PeV-Bl
[18] Pev-Bl
[19] PeV-B2
[20] Pev-B2
[21] Pev-B3
[22] Pev-B4
[23] Pev-Cl
[24] Pev-D1
[25] Pov-Al

[26] PaV-Al

L02971_Parechovirus_HPeV-1_ Harris

EF051629 Human_parechovirus_1_isolate BNI-788St
FM178558_Human_parechovirus_1 Netherlands/2003
AJ005695_Human_parechovirus_2_Gregory
HM996978_Human_parechovirus_2_ strain LPZ04-2008
AB084913_Human_parechovirus_3_strain_ A308/99
AJ889918 Human_parechovirus_3_isolate_Can82853-01

DQ315670_Human_parechovirus_4_ isolate K251176-02

AM235750_Human_parechovirus_4_strain T75-4077
AF055846_Human_parechovirus_5_ strain CT86-6760
AM235749_Human_parechovirus_5_ strain T92-15
HQ696575_ Human_parechovirus_5_strain BR/53/2006

AB252582 Human_parechovirus_6_strain NII561-2000

EUO77518:Human7parechoviru5767isolatg72005—823
EU556224 Human_parechovirus_7_PAK5045
EU716175_ Human_parechovirus_8_ isolate BR/217/2006

AF327920_Parechovirus_LV-1_87-012

AF327921 Ljungan_virus_1_strain_ 174F
AF327922_Ljungan_virus_2_strain_145SL

KR045607_Ljungan_virus_2 strain_340
AF538689_Ljungan_virus_3 _M1146
EU854568_Ljungan_virus_4-7855

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

diversity:
diversity:
diversity:
diversity:

HF677705_Ljungan-like Sebokele virus 1 strain An B 1227 d

KF006989 Ferretechovirus_strain_ ferret/MpPeV1/NL

KC843627_ Potamipivirus Al Eel picornavirus_F15-05

JQ316470_Pasivirus_Al swine/France/2011

<9%
17-29%
41-62%
>66%

tuuy

aa
aa

aa

identity:
identity:
identity:
identity:

>91%
71-83%
38-59%
<34%

aa sequences:
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

] Pev-Al 0.0000

] Pev-Al 0.0377 0.0000

] Pev-Al 0.0513 0.0392 0.0000
] PeV-A2
] PeV-A2
] PeV-A3
] PeV-A3
] Pev-A4d
] PeV-A4d
]

]

]

]

]

]

]

0.0000

0.0422 0.0000

0.0000

0.0121 0.0000

0.0000

0.0196 0.0000

PeV-AS5
PeV-A5
PeV-A5
PeV-A6
PeV-A6
PeV-A7

0.0000
0.0437 0.0000
0.0256 0.0407 0.0000
0.0000
0 0045 0.0000
0.0000
PeV-A8 - 0.0000
] Pev-Bl
] Pev-Bl
] Pev-B2
] Pev-B2
] Pev-B3
] Pev-B4

[23] Pev-Cl
[24] Pev-D1
[25] PoV-Al
[26] PaV-Al

0.0000
0.0150 0.0000

0.0000
0 0090 0.0000

0.0000

- 0.0000

0.3404 0.3373 0.3389 0.3389 0.3479 0.3539 0.0000
0.5697 0.5697 0.5662 0.5712 0.5833 0.5894 0.5742 0.0000

0.0000

NS o.0000

Table. Estimates of Evolutionary Divergence between Sequences
The number of amino acid differences per site from between sequences are shown. The analysis involved 26 amino acid sequences. The coding data was translated assuming a Standard genetic code
table. All ambiguous positions were removed for each sequence pair. There were a total of 684 positions in the final dataset. Evolutionary analyses were conducted in MEGAS [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 and Evolution 28: 2731-2739.

3CD: intra-typic observed aa diversity: <6%
observed aa diversity: 3-15%
observed aa diversity: 49-60%
observed aa diversity: >65%

aa identity: >94%
aa identity: 85-97%
aa identity: >40%
aa identity: <35%

suuy
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