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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 |2016.011aS (assigned by ICTV officers)

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

Genus: | Megrivirus e If the higher taxon has yet to be
O created (in a later module, below) write
Subfam!ly: . — “(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)
Melegrivirus B Pigeon mesivirus 1 [HK21] KC876003
Melegrivirus C Chicken megrivirus [chicken/B21- KF961186
CHV/2012/HUN]

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 faecal samples of healthy rock pigeons (Columba livia)
in Hungary and Hong Kong (Melegrivirus B) and in tracheal, cloacal and faecal samples of
clinically healthy and diseased chickens (Gallus domesticus) in Hungary and Korea
(Melegrivirus C).

The novel picornaviruses share significant similarities to Melegrivirus A (MeV-A), i.e.

(i) the avian host,

(if) similar genome layout (compare Appendix Figure 1):
VPg+5'UTRRESIVE[1 AB-1C-1D/(2A0)-2A1/2A2/2 A3HPNC_2B_2CHel/3A-3BVPI-3CPro-
3DP3'UTR-poly(A):

(i) clustering with Melegrivirus A in phylogenetic trees (compare Appendix Figures 2-5).

(iv) significant amino acid identities of capsid proteins (>44%) and 3CD (>55%) protein
(compare Appendix Tables 1 and 2)

Note: Inconsistent clustering of the melegrivirus A sequences in the P1 and 3CD phylogenetic
trees (compare Figures 2, 3) and 2C trees (compare Boros et al. 2015, therein Figure 5) suggest
that all known strains of Melegrivirus Al are recombinant viruses. Recombination was
proposed by Boros et al. (2015). Presumably, one parental virus is Melegrivirus C.
Melegrivirus Al has an additional 2A protein (2A0) and a second ORF in the 3'UTR. These
features are not found in MeV-A2, -B1, -B2, -C1, -C2.
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MODULE 11: APPENDIX: supporting material

additional material in support of this proposal

References:

Chicken megriviruses, chicken proventriculitis virus:

Lau SKP, Woo PCY, Yip CCY, Li KSM, Fan RYY, Bai R, Huang Y, Chan KH, Yuen KY.
2014. Chickens host diverse picornaviruses originated from potential interspecies
transmission with recombination. J. Gen. Virol. 95:1929-1944.

Boros A, Pankovics P, Knowles NJ, Nemes C, Delwart E, Reuter G. 2015. Comparative
complete genome analysis of chicken and turkey megriviruses (family Picornaviridae):
Long 3" untranslated regions with a potential second open reading frame and evidence
of possible recombination. J Virol 88(11):6434-6443.

Kim HR, Yoon SJ, Lee HS, Kwon YK. 2015. Identification of a picornavirus from chickens
with transmissible viral proventriculitis using metagenomic analysis. Arch Virol
160(3):701-709.

Pigeon mesiviruses:

Phan TG, Vo NP, Boros A, Pankovics P, Reuter G, Li OT, Wang C, Deng X, Poon LL,
Delwart E. 2013. The viruses of wild pigeon droppings. PLoS ONE 8(9):E72787

Duck megrivirus:

Liao Q, Zheng L, Yuan Y, Shi J, Zhang D. 2014. Genomic characterization of a novel
picornavirus in Pekin ducks. Vet Microbiol 172(1-2):78-91.

Annex:

Include as much information as necessary to support the proposal, including diagrams comparing the
old and new taxonomic orders. The use of Figures and Tables is strongly recommended but direct
pasting of content from publications will require permission from the copyright holder together with
appropriate acknowledgement as this proposal will be placed on a public web site. For phylogenetic
analysis, try to provide a tree where branch length is related to genetic distance.
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Genome organization:

Proposed: Melegrivirus B, mesivirus 1 [HK21], GenBank acc. no. KC876003

QlZSD/AHQl

Eqg9a/A E3036/G2037
nt 6121 1094/ A1095 Ezuog/Azgug' ntL87 41
Q389/Y390 Q557/GSSS A810/Q811 QQ91/A992 E1480/A1481 E1826/A1827 QZZ33/GZZS4 2707
\ 4 v \ 4 v \ 4 \4
1AB 1c | 1D | 2A1 [2A2] 2A3 | 28B 2cHe! 3aA [3B] 3cC 3DP! nt 9072
5'-UTR 389 aa 168 aa| 253 aa | 181 aa |103 aa| 196 aa |190 aa 346 aa 182 aa 197 aa 474 aa 3'-UTR
6|2R0E2t (H-box/NC) 28aa 331nt

Proposed: Melegrivirus C, chicken megrivirus [chicken/B21-CHV/2012/HUN], GenBank acc. no. KF961186

Q1335/A1336
Q,076/A
t 640 Qu136/As137 2076/ A2077
" 1 Q2049/A2050' ntM8889
E334/G335 Q555/G556 Q812/A813 QIOHZ/A1033 Q1527/A1527 QISSS/G 1900 ' QZZ78/GZZ79 2750
\ 4 v \ 4 \ 4 \ 4 v

—_—  1AB 1C 1D 2A1 | 2A2 | 2A3 | 2B 2CHel 3A |3B] 3cPro 3pPol nt 9557

5'-UTR 384 aa 181 aa| 247 aa | 220 aa |104 aa| 199 aa |192 aa 372 aa 150 aa 202 aa 472 aa 3'-UTR

639 nt TH-bo/NO) 2708 668 nt
type IV-B

IRES

Figure 1: Schematic depiction of the melegrivirus B and C genomes (top: pigeon mesivirus 1
[HK21], below: chicken megrivirus [chicken/B21-CHV/2012/HUN]). 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 Boros et al., 2014. Triangles (V) indicate the putative
3CP™ cleavage sites. Note that Melegrivirus A (not shown) has a fourth 2A protein (2A0) and a
putative second open reading frame in the 3' UTR whereas Melegrivirus B and C have three 2A
proteins and no second open reading frame.
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HQ595340, unassigned, bat picomasirus 1 [NC16A]
HQ595341, unassigned, bat picomavirus 1 [LMH224]
HQ595342, unassigned, bat picomavirus 2 [MHOF]
HQ595343, unassigned, bat picomavirus 2 [SK17F]
INB31356, unassigned, canine picomanirus 1 (dog/Hong Kong/325F/2008]
KJ641694, unassigned, bat picomavirus [BIRs-PicoV/YN2010]
JQB14852, unassigned, a o picomavirus 1

505344, unassigned, bat picomavirus 3 [TLCSF]
HQ595345, unassigned, bat picomarus 3 [TLC21F]
KJ641693, unassigned, bat picomavirus [BIR-Picov/SC2013)
INS72117, unassigned, feline picomavirus [356F]
11 IN572119, unassigned, feline picomavirus [1021F]

IN572115, unassigned, feline picomavirus 1 [cat/Hong Kong/073F/2007]

T IN572116, unassigned, feline picomavirus [127F]

IN572118, unassigned, feline picomavius [661F]
0,544641687, unassigned, bat picomavirus [BIVI-PicoV/F12012)

KJ641690, unassigned, bat picomavirus [BIM-PicoV-1/GD2012)

KJ641699, unassigned, bat picomavirus [BIMF-Picov-2/SAX2011]
851036581, unassigned, bovine picomavirus [Bo-12-11/20090PN]

LC036582, unassigned, bovine picomavirus [Bo-12-382009/9PN]
LC036579, unassigned, bovine picomavirus [B-12-3/20099PN]
C036580, unassigned, bovine picomavinus [Bo-12-7/200910PN]

LC006971, unassigned, bovine picomavirus [Bo-11-39/20090PN]
345888, unassigned, dromedary camel enterovirus 2 [20CC]

KP345837, unassigned, dromedary camel enterovirus 1 [19CC]
DQOI2770, Enterovirus, EV-F1BEV-2 [BEV-261-RM2
DQU92769, Enterovirus, EV-EL BEV-1 [LC-R)
AF363453, Enterovirus, EV-G1 [UKG-410-73]
U22521, Enterovitus, EV-A71[BICr]
AF326766, Enterovirus, EV-J1 [SV6-1631]
00820, Enterovirus, EV-D70[J670-71]
AF201894, Enterovirus, EV-H1 [A-2 plaguevirus]
K02121, Enterovirus, RV-B14 1959
6077, Enterovirus, RV-C3 [HRV-QPM]
124917, Enterovirus, RV-A16[11757]
V01149, Enterovirus, EV-C PV1 [Mahoney]

54, Enterovirus, EV-

M338: [Nancy]
[T KP233897. unassigned, rabovirus [BerinJan2011/0572]
KJ950883, unassigned, rat picomavirus [RPVINYC-B10]

ING74502, unassigned, quallpicomayi
T8B0670, unassigned, phacovirus [P-CHKUPhV]
FR727144, unassigned, pigeon picomavirus B [pigeon/Norway/03/641/2003)

KCS60801, unassigned, pigeon picomavirus B [GAL7/2010/Hungary]
AY563023, Sapelovirus, Avian sapelovirus 1[TW90A]
,84KJ641688, unassigned, bat picomavirus [BiRlep-PicoV/FI2012]
KJ641692, unassigned, bat picomavirus [BRa-PicoV/JS2013]
KJ641685, unassigned, bat picomavirus [BIRH-PicoV-1/YN2012]
KJ641697, unassigned, bat picomavirus [BINV-PicoV/SC2013]
KMB73613, unassigned, tortoise picomavirus [6-05]
1 KMB73614, unassigned, tortaise picomavirus [144-10]
KM873615, unassigned, toroise picomavirus [2013-T4]
KM873611, unassigned, tortoise picomavirus [14-04]

KM873616, unassigned, torcise picormavirus [124-4-10]
F973687, Mosavirus, Mosavirus A1[M-7]
KF958461, Mosavirus, Mosavirus A2 [SZALE-MoV/201/HUN]

- KM396707, unassigned, lesavirus 1 [Mis101308/2012]
'—|1_:KM39670& unassigned. lesavrus 2 [Nail0B015/2012)
1 50941880 Hunnivirus, Huivius AL [BHUVLZ0BHUN

L \"231769, Teschovirus, Teschovius AL Tal

EU23659%, Aphthovirus, Bovie thits s Ec)

IN936206, vinus 2 1]

00871, . Foot-and Ot [Kauberer]

96870, vius 1 [PERV]
96871, Erbovirus, Equine inits B virus 1(P1436/71]
KMS89358, unassigned. bovne picamavirus [TCH6]
04PU4277, unassigned, bat picorevirus [BaPVV13/13/Hun]
5 65kP054276, unassigned, bat picormavirus [BatPVIV12/13Hun]

KP054274, unassigned, bat picomavirus [BatPV/V8/13/Hun]

KPU54275, unassigned, bat picormavius (BatPV/VLLA3Hun]

KP054273, unassigned, bat picomavirus [BatPVIVL/3/Hun]
KP054278, unassigned, bat picornavirus [BatPVIV14/13/Hun]

JQB14851, Mischivirus, Mischivirus A1 [China/2010]

KP100644, unassigned, African bat icavirus [TNo13]

J
N T F438902, Cosavirus, Cosavirus AL [0553]
T INB67758, unassigned, human cosavirus F1 [PK5006]
1 FJ555055, unassigned, human cosavirus E1 [Australia/61]
L 3430908, unassigned, human cosavius D1 [5004]
M81861, Cardiovirus, Cardiovirus A1, encephalomyocarditis virus 1 [R]
M20562, Cardiovirus, Cardiovirus B1, Theilers murine encephalomyelts virus [GDVI
4242, Cardiovinus, Cadioius C1,boone cadovrus 1 2 USA2010)

683808, Cardiovirus, Cardiovinus C2, boone cardiorus 2 [rat/ USAI201:
DQB41257, Senecavirus, Senecavirus AL, Smecavaﬂeywus Isw-ooy

KJ690629, Megrivirus, Mel

HM751199, Megrivirus, Melegrivirus AL, turkey hepatitis virus 129931

074

@ KCE5003 Meprivinis, Moleghinis B1, meshis 1 1)
11837, Megrivirus, Melegrivirus B2, mesivirus 2 [pigeon/GALIS-PiMeV/201UHUN]

" JN819202, Dmpwlrus Cadicivirus AL, canine picodicistrovirus [20:
JF973686, Rosavirus, Rosavirus AL, murine rosavirus [M-7]

4637, Kobuvirus, Aichivirus AS, roller kobudrus [SZALE-KoVI201L/HUN]

JQB98342, Kobuvirus, Aichivirus A6, Kathmandu sewage kobuvirus [KoV-SewKTM]

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

ABO10145, Kobuvirus, Aichivirus A1 [A846-88]

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

KF831027, Kobuvirus, Aichivirus A4, feline koburus [FK-13]

KM091960, Kobuvirus, Aichivirus Ad, feline kobunirus [FeKov/TE/52/1T/13]

IN387133, Kobuvirus, Aichivius A2, canine kobuuirus [dog-AN211D-USA-2009]

15693, Kobuvirus, Aichvirus B3, ovine kobuvirus [sheep TB3IHUN/2009]
8]

055960, unassigned, kagourus 2 [cattie/Kagoshima-2-24-KoV/2015/JPN]
LC055961, unassigned, kagaurus 1 [cattle/Kagoshima-1-22-KoV/2014/3PN]
KJ641691, unassigned, bat picomavirus [BMI-PicoV-2/GD2012]

KJ641686, unassigned, bat picamavirus [BIMr-PicoV/JX2010]
KT3: d, rabbit picomanirus IUN)
1

25852,
GQ179640, Salivirus, Salvirus A1 [NG:

KF741227, Sicinivirus, Sicinivirus A1 [UCC001]

s [CH
® KF961187, Megrivirus, Ms\sgukuscl chicken megrivius [chicken/CHK-IV-CHV/ZD13HUN]
@ KF961186, Megrivirus, Melegrivirus C1, chicken megrirus [chicken/B21-CHV/2012HUN]
® KF979336, Megrivirus, Melegrivirus C2, chicken picomavirus 5 [

1
KF979331, Sicinivirus, Sicinivirus A2, chicken picomavirus 1 [55C]
JQ691613, Gallivirus, Gallivirus A1 [turkey/M176/201HUN]

.94
L GU182406, Passerivirus, P , turdivius 1 s

06
GU182408, Osciviriss, Oschirus AL turchirus 2 [robin/Hong Kong 1071712006
82410, Oscivirus, Oschirus A2, turdhirus 3 [thrushHong Kong/10878/2006]
1[FF g

387721, Sakobuvirus Al ]

KF:
KJ415177, unassigned, tortoise rafivirus [UF4]

KF979334, unassigned, chicken picomavirus 3 [45C]
KT830669, unassigned, chicken picomasirus [PFCHKL/ASV]

979333, unassigned, chicken picomavirus 2 [44C]
KCA65954, Avisivirus, Avisivirus AL [turkey/M176-TUASVI201/HUN]
KC614703, Avisivirus, Avisiirus AL [USA-N1]

 ESp—r o

2000696, unassgned, aahius duckpeomavis) (GL/12)

DQ249299, hepatits A v

JQ316470, Pasivirus, Pasivirus AL swine ﬂastusJ[swne/Frar\celZU]l]

/AB937989, unassigned, crofivirus [shew/ZM5

AF327920, Parechovirus, Parechovirus B1, Ljungan virus 1[87-012)

HEGT7T0% unassigned, sebokeleus 1 (AnB/12271)

L02071, 1,

KF006989, unassigned, " pave:huwus [MpPev1)

KJ641698, unassigned, bat picomavirus [BIMI-PicoV-1/SAX2011]

214853, unassigned. Rhinckptus olfns plcamans 1

T KC935379, 1, roller
unassigne. s [I)a!/&amsoon/?ﬂl}]

1 [Harris]

1
—| 92 1142040, 1[HO-0221)
KCB43627, pyeip picomavirus [F15/05]
minnow picomavirus 1 [fim/UMNIUSA/2010]

.oKF183915, Limnipivirus, Limnipivius CL, fathead
KF183916, Limnipivirus, Limnipivirus C1, fathead minnow picormavirus 1 [fhm/2/MNIUSA/2010]

7, KF874450, Limnipivirus, Limnipivius CL fathead minnow picomavius 1 [frm/201L/USA/2010]

0.99 KC465953, Limnipivirus, Limnipivirus C1, fathead minnow’ pmmawus 1[09-283]
KF306267, Limnipivirus, Limnpivius B1, carp picomavrus 1 [F37/06]
9434222, Limnipivirus, Linnighins AL buegi mcamwms:[oa 032)
4, hedgehog hepatovirus
KT452698, d. hedgehog hepatovirus
KT452691, hog hepat

KT452714, unassigned, bat hepatovirus [M32Eidhel2010]
KT877158, unassigned, tupaia hepatoirus [TN1]
KT452730, unassigned, bat hepatovirus [BUOZBF86C0afr2010]
KT452729, unassigned, bat hepatovirus [FO1AF48Rhilan2010]
KT452742, unassigned, bat hepatovirus
KT452735, unassigned, rodent hepatovirus [CIVA59Lopsk2004]
KR703607, unassigned, phopivirus [NewEngland/USA/2011]
T KT452637, unassigned. fodent hepaloius (RMUI01637Mcan2010]
KT452641, d, rodent hepatovirus [KSL
KT452644, unassigned, rodent hepatovirus [KS111230Crimig2011]
M14707, Hepatovirus, Hepatovirus AL, hepatitis A vrus [HM-175]
D00924, Hepatovirus, Hepatovirus AL, simian hepatits A virus [AGM-27]
-, KT229612, unassigned, woodchuck hepatovirus [3ID]
KT229611, unassigned, woodchuck hepatairus [21D]
KT452665, unassigned fodent hepaouis [KEF121Sigmas2012]

096

L v« hepatouirus.
KT452661, b hepatouirus [K

AJ225173, Tremovirus, Tremovirus AL,

1[Calnek

KP230449, unassigned, falcovirus [kestrelVOVEQ62212013HUN]

1203656, unassigned, oriirus 1 [chicken/PF-CHK1/2013HUN]
K1]

L6-KuV/2011/HUN]

KP770140, unassigned, ampivirus [NEWT/2013/HUN]
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Figure 2 (previous page): Phylogenetic analyses of picornavirus P1 using Bayesian tree
inference (MrBayes 3.2). 178 picornavirus sequences were retrieved from GenBank. Presented
are GenBank accession numbers, genus names, species hames 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.

Fig. 3
P1 1 HM751199, Megrivirus, MeV-Al, turkey hepatitis virus [2993D]
0.99 HQ189775, Megrivirus, MeV-AL, turkey hepatitis virus [0091.1]
KF961188, Megrivirus, MeV-A1, turkey hepatitis virus [turkey/B407-THV/2011/HUN]
1 KF979335, Megrivirus, MeV-A1, chicken picornavirus 4 [5C]
KC663628, Megrivirus, MeV-A2, duck megrivirus [LY]

—10.85 1 ® KF961187, Megrivirus, MeV-C1, chicken megrivirus [chicken/CHK-IV-CHV/2013/HUN]
ﬁ[l ® KJ690629, Megrivirus, MeV-C1, chicken proventriculitis virus [CPV/Korea/03]
1

1 ® KF961186, Megrivirus, MeV-C1, chicken megrivirus [chicken/B21-CHV/2012/HUN]
® KF979336, Megrivirus, MeV-C2, chicken picornavirus 5 [27C]
[1 @® KC876003, Megrivirus, MeV-B1, mesivirus 1 [HK21]

] @® KC811837, Megrivirus, MeV-B2, mesivirus 2 [pigeon/GALII5-PiMeV/2011/HUN]
{ JN819202, Dicipivirus, Cadicivirus A1, canine picodicistrovirus [209]
1 JF973686, Rosavirus, Rosavirus Al, murine rosavirus 1 [M-7]

[ GU182408, Oscivirus, Oscivirus Al, turdivirus 2 [robin/Hong Kong/10717/2006]

GU182410, Oscivirus, Oscivirus A2, turdivirus 3 [thrush/Hong Kong/10878/2006

0.5

Figure 3: Phylogenetic analyses of picornavirus P1 using Bayesian tree inference (MrBayes 3.2).
Eleven melegrivirus (MeV) sequences and four reference 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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Fig. 4

3CD

5 KJ958930, Kobuvirus, Aichivirus A4, feline kobuvirus [12D24( \)
il 60, Kobuvirus, Aichivirus Ad, feline kcbuv\ruséFeKc ITE/S2/1T/13]
KF831027, Kobuvirus, Aichivirus Ad, feline kobuvirus

JIN387133, Kobuvirus, Aichivirus A2, canine kobuvirus 1[vag5 N211D-USA-2009]

JF755427, Kobuvirus, Aichivirus A3, mullne knbuvlms 1[M-5-USA-2010]

AB010145, Kobuvirus, AIChIVImSAl[

Q8 Kobuvirus, Aichivirus A6, Kalhmandu sewage_kobuvirus [KoV-SewKTM]
637, Kobuvirus, Aichivirus A5, roller kobuvirus SZALE‘rKOV/ZOll/HUN]

AB084788 Kobuvirus, Aichivirus B1, bovine kobuvirus 1 [U-1]

GU245693, Kobuvirus, Aichivirus B3, ovine kobuvirus Lshee TB3/HUN/2009]
KF006985, Kobuvirus, Aichivirus B2, ferret kobuvirus [erres‘AMfKOVSSINL/ZDIDJ
EU787450, Kobuvirus, Aichivirus C1, porcine kobuvirus 1 'S-1/HUN/2007]
KF793992670 Kobuvirus, Aichivirus CZZ ;:apnne kobu\/lrus 12

rus

tt " 2015/JP
LC055961, unassigned, kagovirus 1 [camaKagoshlma 1 22 KoV/2014/JPI
Q 79640, SaJIVIruS Salivirus A1 [hu/NG-J1/Nigeria/200:
91613, Gallivirus, Gallivirus AL turkey/HUN/M176/2011]
GU182406, Passerivirus, Passerivirus AL, turdivirus 1[thrush/Hong Kong/00356/2007]
KF741227, Sicinivirus, Sicinivirus A1 [chicken/UCCO01/
KF979331, Sicinivirus, Sicinivirus AL [ChPV-. l/chwcken/SSC/Hong Kong/2008]
KF387721, Sakobuvirus, Sakobuvirus A [FFUP1/Portugal/2012]
KJ641686, unassigned, bat picornavirus [BtMr- |coV/.]><2010%
KJ641691, unassigned, bat picornavirus [BiVf- GD2012]
KT325852, unassigned, labbllflcomavlms [Rabblt()l/2013/HU
GU182408, Oscivirus, Oscivirus AL turdivirus ngblanDng KDngIlO717/2008
GU182410, Oscivirus, Oscivirus A2, mrdlvlrus [robin/Hong Kong/1087872006]

KJ415177, unassigned, tortoise rafivirus [UF4]
KF961186, Megrivirus, Melegrivirus C1, Lhicken megrivirus [chicken/B21-CHV/2012/HUN]

- KF961187, Megrivirus, Melegrivirus C1, chicken megrivirus [chicken/CHK-1V-CHV/2013/HUN]
o5 @ KJ690629, Megrivirus, Melegrivirus C1, chicken proventriculiis virus [CPV/Korea/03]
T HM751199, Megrivirus, Mele?wlrus AL, turkey hepatitis virus [2993D]
5 ® KF979336, Megrivirus, Melegrivirus C2, chicken picornavirus 5 [27C]

KF979335, Megrivirus, Melegrivirus Al, chicken picornavirus 4 [5C]
KC663628, Megrivirus, Melegrivirus A2, duck megrivirus [L°
@ KC811837, Megrivirus, Melegrivirus B2, mesivirus 2 [pigeon/GALII5-PiMeV/2011/HUN]
@ KC876003, Megrivirus, Melegrivirus B1, mesivirus 1 [HK21]
T JN819202, Dicipivirus, CadlclvlmsAl canine Icodlclsmovlms [209]

JF973686, Rosavirus, Rosavirus Al [mouse/US, 10]

DQEKP054278 unassigned, bat pchma\Mus BalPV/VlA/lS/Hun

0.0, KP054276, unassigned, bat picornavirus [BatPV/V12/13/Hun|
9,KFO.’>4275, unassigned, bat picornavirus [BatPV/V11/13/Hun|
0.0 KP054277, unassigned, bat picornavirus BalPV/VlS/lS/Hun
1” KP054274, unassigned, bat picornavirus [BatPV/V8/13/Hu

KP054273 unassmned bat picornavirus BaPVIVL/L3/Hon

JQ814851, Mischivirus, Mischivirus Al [bat/China/2010]
KP100644, unasslgned African bat icavirus [TNo13]
M20562, Cardiovirus, Cardiovirus B1, Theiler's murine encepha\cmye\ms virus [GDVII]

MSlEGl Cardiovirus, Cardiovirus Al, encephalomyocarditis virus 1 [R]

JQB864: 242, Cardiovirus, Cardiovirus C1, Boone cardiovirus 1 [rat/US/

JX683808, Cardiovirus, Cardiovirus C2, Boone cardiovirus 2 [rat/USA/ZOlZ]
Q641257, Senecavirus, Senecavirus Al, Seneca Valley virus 1 [cc/US/SVV-001]
FJ438908, unassigned, human cosavirus D1

FJ555055, unassigned, human cosavirus E1 [Australia/61]

FJ438907, unassigned, human cosavlrus B1[2263]

FJ438902, Cosavirus, Cosavirus Al [05
JNss77ss unass\gned e osekarocky Pic 5006]
558 U236! Aﬁhlhovlrus Bovine rhinitis B virus 1 [EC11]
K N936206 ‘Aphthovirus, 'Bovine rhinitis A virus 2 [H- 1]
X00871, Aphthovirus, F th disease virus O. ]
X96870, Aphthovirus, Equine mlnlllsAvlmsl[PE
KM396707, unassigned, lesavirus 1 [Mis101308/2012]

KM396708 unassigned, lesavirus 2 [Nai108015/201;

41880, Hunnivirus, Hunnivirus Al [cattie/HUN/2008]
AF231769 Teschovirus, Teschovirus AL, porcine teschovirus 15;Talfan]
X96871, Erbovirus, Erbovirus AL, equine rhinitis B virus 1 P14

rbo-iike rrc
KM873613, unassigned, tortoise picornavirus [9-05]
KMB873614, unassigned, tortoise picornavirus [1: 0]
KM873615, unassigned, fortoise picornavirus [2013- T4]

KMB873612, unassigned, fortoise picornavirus 5 04
KM873611, fortoise picornaviru
KMB873616, unassigned, tortoise picornavirus 124»4»10]

KMB873617, unassigned, tortoise picornavirus [5-0:

JF973687, MOSﬂVWUS‘ Mosavirus Al [mouse/M-7/USA/2010]

KF958461, Mosavirus,Mosavirus A2 [SZAL6-MoV/2011/HUN]

4 IN572117, unassigned, feline picornavirus [356F]

JN572119 unassigned, feline picornavirus [1021F]
JN572115, unassigned, feline picornavirus [ca(IHDng Kong/073F/20079
JIN572116, unasslgned felme plcoma\nms 127F]
JIN572118, 61@
0.69KJ641687, unassigned, bat plcomawus BiMf-PicoV/FJ2012]

1 KJ641699, unassigned, bat picornavirus [BtMf-PicoV-2/SAX2011]
KJ641690, unassigned, bat picornavirus [BtMf-PicoV-1/GD2012]
HQ595344, unassigned, bat picornavirus [TLCSF]
HQ595345, unassigned, bat picornavirus [TLC21F]
K1641693, unassigned, bat picornavirus [BtRh-PicoV/SC2013]
HQ595340, unassigned, bat picornavirus [NC16A]
HQ595341, unassigned, bat picornavirus [LMH22A]
T %95342 unassigned, bat picornavirus [MHIF]

HQ5 5343, Unassigned, bat picornavirus [s 17F]

14852, unassigned, la io picornavirus 1
KJ641694 unassigned, bat picornavirus [BtRs-PicoV/YN2010] L
JNB31356, unasswgned canine picornavirus [dog/Hong Kong/325F/2008]
1 1.C036579, unassigned, bovine picornavirus [Bo-12-3/2009/JPN]

LC036581, unassigned, bovine picornavirus [Bo-12-11/2009/JP
mu:ozesao unassigned, boune picornaurus [Bo-12-7/20091JPN]

LC 136582, b vine Bo-12-38/2009/
[Bo-11-39/2009/JPN]

AF406813 Sape\owus S Ipe\owus Al, porcine sape\owus 1 E\/i:i%3
AY0B4708, Sapelovirus, Sapelovirus B1, Simian sapelovirus 1 [SV2-2383]
KJ641696, unassigned, bat picornavirus [BtVs-| PlCDV/SC2013
K1641689, unassaned bat picornavirus [BtMa-| Plcu\/lFJZOlZ
'AY563023, Sapelovirus, Avian sapelovirus 1 [TW90A]

20368, Calforhian sealion sapelovirus [1:

J641688, unassigned, bat picornavirus [BtRlej P\CﬂV/FJZOlZ
1 KJ641692 unasslgned bat picornavirus [BtRa-PicoV/JS2013]

K1641685, unassigned, bat picornavirus [BtRf-PicoV-1/YN2012]
KJ641697 unassngned corna rus [BtNv-PicoV/SC2013]

133854, Enterovirus, EV-B CV- 1
AF326766 Enterovirus, EV-J1 SV 1631{
D00820, Enterovirus, EV-D70 [J670-71]
V01149 Enterovirus, EV-C PV1 [Mahuney
1, Enterovirus, EV-A71 [BrCi

KP34SBBB unasslgned Dromedan/ camel enterovirus 2 [20CC]
KP345887, unassigned, Dromedary camel enterovirus 1 [19CC]
DQOU92770, Enterovirus, EV-F1 BEV-2 [BEV-261 RM2]

%O 2769, Enterovirus, EV-E1 BEV 1 LC R4]

AF363453, Enterovirus, EV-G1 [UKG/41

AF201894, Enterovirus, EV-H1 [A-2 p\aque wus]

124917, Enterovirus, RV-A16 [1175
EF186077, Enterovirus, RV-C3 [HRV-QPM]

K02121, Enterovirus, RV-B14 [195

i KP233897, unassigned, rabovirus [Berlin/Jan2011/0572]
KJ950883 unassigned, rat picornavirus [ra/NYC-B10/USA/2010]

44, unassigned, pigeon picornavirus B [pigeon/Norway/03/641/2003]
Kcsaosm unassi ned pigeon picornavirus B [GAL- 7/2010/Hungar7
FR727145, 03/603-7/2003]

No7i3502. Bnassignen. JQual PICOIEILS 1;aua\\/HUN/20
CHi

KT880670, unassi ned, phacovirus [Pf-
o5 04A9 unasslgned falcovirus || estreWOVEOGZZ/ZDlslHUNL
bat picornavirus [BtRf-PicoV-2/YN2012]
KT452637, roden RMU1016: MICar\/Z

> KT452641 unass\gned lDdEnl hepalokus KS11510l Ng l
unassigned, rodent hepatovirus []K511123 Cmm\gzo 1]
1 KT229612 unasslgned woodchuck hepatovit
KT229611,_unassigned, woodchuc! knepamwus
KT452685, unassigned, rodent hepatovirus [KE! o \gmasZOlZ
M14707, Hepatovirus, Hepatovirus Al, hepatitis A virus [HV-175]
D00924, Hepatovirus, Hepatovirus AL, simian hepatitis A virus [AGM-27]
T KT452658, Unassigned, shrew hepamv\rus E(SlZlZQZScraraZOlZ]
KT452661, unassigned, shrew hepatovirus [ 51212895013132012]
-, KT452695, unassigned, hedgehog hepatourus [Igel75Erieur2014]
KT452698 unassigned. hedgehog hepatovirus |geBSErleur2014
KT452601, ehor virt 014]

KT452714 unassigned, ba{ nepamwus [Mszadnel
7158, unassigned, tupaia hepatovirus TN1
KTA52730 unassigned, bat hepalowus [BU02 CO\aﬁ?OlO]
KT452729, bat O1Al 01
KR703607, unassigned, phopivirus [NewEngland/USA/z !
014]

i3
1]
S

KT452742 unassigned, bat hepalovlms [SMG18520Min mav
KT45;

095|<|=183915 Limnipivirus, Limnipivirus C1, fathe:
F183916, Limnipivirus, Limnipivirus C1, fathead minnow picornavirus 1 JinmiZn

F306267, lenlplwrus Limnipivirus B1, carp picornavirus 1 [F37/06]
J><134222 lenlplwrus Limnipivirus A1, blueglll picornavirus 1 04-032]
KC843627, pi AL eel 1 [F15/05]

KJ641698, \ bat [BiMf-PicoV-1/SAX2011]

AF327920 Parechovirus, Parechovirus B1, Ljungan virus 1 [87-012]
7705 unassigned, sebokele virus 1 [An/B/1227/d]

L02971 hovirus, us Al, human parechcwus 1 [Harris]

KF006989, unassig t parechoviru NL]
70 Paslvlms PaslvlmsAl SwlnEIFlanCElZOll]

AB937989, unassigned, crohlwusl[shrew/ZMs /Zambia/2012]
KC465954, Avisivirus, Avisivirus Al turkey/M176- TuASV/ZOll/HUN]
KC614703, Avisivirus, Avisivirus AL turkey/USA/IN1/2010]
KF979334, unassigned, chicken picornavirus 3 [45
KT880669, unass\gned cmcken picornavirus [Pf- CHKl/AsV]
KF979333, N picornavirus 2 [44C]
KJ000696, aalivirus [duck/GL/lZ/ hina/2012]
7 KM203656, unassigned, orivirus 1 [chicken/Pf-CHK1/2013/HUN]

K'raaoeev unassigned, orivirus 2 [Pf-CHKL
AL duck hepatis A vrus 1030]
Al [roller/SZAL6-KuV/2011/HUN]

1
DQ249299,
oK C835379, Kunsagivirus,

S unass\gned bat kunsagivirus
amavirus, Aquamavirus AL, seal picornavirus 1 [HO-02-21]

U142
KP770140, unassigned, ampwus [NEW?/ZOlS/HUN]

AJ225173, Tremovirus, e Girn YANS encephalnmyelms virus 1 [Calnek vaccine strai]
ad minnow picornavirus 1 {fim/U/MN/USA/2010]
2010]

9:
KF874490 Limnipivirus, Limnipivirus C1, 'fathead minnow picornavirus 1 [fhm/20/IL/USA/2010]
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Figure 4 (previous page): Phylogenetic analyses of picornavirus 3CD gene regions using
Bayesian tree inference (MrBayes 3.2). 178 sequences were retrieved from GenBank. Presented
are GenBank accession numbers, genus names, species names and types. If available, common
names and designations of isolates [in square brackets] are given. Yet unassigned viruses are
printed in blue. Proposed names are printed in red and indicated by a dot (@). Numbers at nodes
indicate posterior probabilities obtained after 4,750,000 generations. The optimal substitution
model (GTR+G+1) was determined with MEGA 5. The scale indicates substitutions/site. Note:
The known MeV-Al sequences cluster with MeV-C; this has been proposed as a result of a
recombination event in the evolution of MeV-A (Boros et al. 2015).

Flg' 5 HM751199, Megrivirus, MeV-Al, turkey hepatitis virus [2993D]
3CD HQ189775, Megrivirus, MeV-A1, turkey hepatitis virus [0091.1]
KF961188, Megrivirus, MeV-A1, turkey hepatitis virus [turkey/B407-THV/2011/HUN]
KF979335, Megrivirus, MeV-A1, chicken picornavirus 4 [5C]
® KF979336, Megrivirus, MeV-C2, chicken picornavirus 5 [27C]
@® KF961186, Megrivirus, MeV-C1, chicken megrivirus [chicken/B21-CHV/2012/HUN]
® KF961187, Megrivirus, MeV-C1, chicken CHK-IV-CHV 2013 HUN
@® KJ690629, Megrivirus, MeV-C1, chicken proventriculitis virus [CPV/Korea/03]
I:. KC876003, Megrivirus, MeV-B1, mesivirus 1 [HK21]
L @ KC811837, Megrivirus, MeV-B2, mesivirus 2 [pigeon/GALII5-PiMeV/2011/HUN]
] KC663628, Megrivirus, MeV-A2, duck megrivirus [LY]
JN819202, Dicipivirus, Cadicivirus A1, canine picodicistrovirus [209]
—|—JF973686, Rosavirus, Rosavirus Al, murine rosavirus 1 [mouse/USA/M-7/2010]
—— GU182408, Oscivirus, Oscivirus AL, turdivirus 2 [robin/Hong Kong/10717/2006]
[ GU182410, Oscivirus, Oscivirus A2, turdivirus 3 [thrush/Hong Kong/10878/2006]
| —

0.5

Figure 5: Phylogenetic analyses of picornavirus 3CD gene regions using Bayesian tree inference
(MrBayes 3.2). Eleven melegrivirus (MeV) sequences and four reference 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. Note: The known
MeV-Al sequences cluster with MeV-C; this has been proposed as a result of a recombination
event in the evolution of MeV-A (Boros et al. 2015)
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Table 1. Estimates of Evolutionary Divergence between P1 Sequences

1]
2]
3]
4]

6]

= 1= = P P P P P
&)
=

[10]
[11]
[12]
[13]
[14]
[15]

MU R
IN
—

[10]
[11]

[12]
[13]

[14]
[15]

HM751199 MeV-Al Megrivirus_THV_2993D

KF979335 MeV-Al_Chicken_picornavirus_4 isolate 5C

KF961188 MeV-Al Turkey megrivirus_turkey/B407-THV/2011/HUN

HQ189775 MeV-Al Turkey hepatitis_virus 0091.1

KC663628 MeV-A2 Duck megrivirus_strain_ LY

KC876003_MeV-B1 Mesivirus_HK21

KC811837_MeV-B2_Mesivirus_2 strain_pigeon/GALII15-PiMeV/2011/HUN
KF961186_MeV-C1l_Chicken_megrivirus_strain_chicken/B21-CHV/2012/HUN
KF961187_MeV-C1l_Chicken_megrivirus_strain_chicken/CHK-1V-CHV/2013/HUN
KJ690629 MeV-C1l_Chicken_proventriculitis_virus_isolate_CPV/Korea/03
KF979336_MeV-C2_Chicken_picornavirus_5 isolate 27C
JN819202_Dicipivirus_CadiciV_209

JF973686_MRoV-1_M-7

GU182408 Oscivirus_Al strain_10717

GU182410 Oscivirus_A2 strain_10878

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ]
MeV-A1 0.0000
MeV-A1 0.1015 0.0000
MeV-A1 0.0640 0.0936 0.0000
MeV-AL 0.0703 0.1128 0.0753 0-0000
Mev-A2  0.817470.82040.8116 0.8250 0.0000

MeV-B1 0.5612 0.5658 0.5533 0.5541 0.5720 0.0000
Mev-B2 0.5808 0.5827 0.5740 0.5749 0.5826 02544 0.0000

Mev-C1 0.6308 0.6186 0.6304 0.6256 0.6573 0.6430 0.6412 0.0000
MeV-C1 0.6295 0.6199 0.6317 0.6244 0.6522 0.6392 0.6347 0.0843 0.0000

MeV-C1 0.6248 0.6165 0.6271 0.6223 0.6426 0.6351 0.6371 0.0887 0.0338 0.0000

MeV-C2 0.6337 0.6292 0.6359 0.6337 0.6573 0.6331 0.6386 0.2519 0.2481 0.2528 0.0000

Cadiciv 0.8073 0.8174 0.8176 0.8114 0.8232 0.8204 0.8075 0.8367 0.8380 0.8369 0.8455 0.0000
MRoV-A1 0.7994 0.8071 0.8088 0.7983 0.8191 0.7926 0.8030 0.8517 0.8544 0.8491 0.8488 0.6058 0.0000

0sV-Al 0.0000
0.8116 0.0000

OsV-A2

Table. Estimates of Evolutionary Divergence between Sequences

The number of amino acid differences per site from between sequences are shown. The analysis involved 15 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 1013 positions in the final dataset. Evolutionary analyses were
conducted in MEGA5 [1].
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Table 2. Estimates of Evolutionary Divergence between 3CD Sequences

1]
2]
3]

=1 = = = P P = P
al
—

KC663628 MeV-A2 Duck megrivirus_strain_ LY

KC876003_ MeV-B1 mesivirus_lstrain_HK21

KC811837_MeV-B2_mesivirus_2 strain_pigeon/GALII15-PiMeV/2011/HUN
KF961186 MeV-C1_Chicken_megrivirus_strain_chicken/B21-CHV/2012/HUN
KF961187_ MeV-C1_Chicken_megrivirus_strain_chicken/CHK-1V-CHV/2013/HUN
KJ690629 MeV-C1l Chicken_proventriculitis virus_isolate CPV/Korea/03
KF979336_MeV-C2_Chicken_picornavirus_5 isolate 27C

JN819202 Canine_picodicistrovirus_209

JF973686 Rosavirus_Al mouse/USA/M-7/2010

GU182408 Oscivirus_Al robin/Hong_Kong/10717/2006

GU182410 Oscivirus_A2_robin/Hong_Kong/10878/2006

1 2 3 4 5 6 7 8 9 10 11 ]
MevV-A2 0.0000
Mev-B1 0.3722 0.0000
MeV-B2 0.3776 0.0000
MeV-C1 0.4083 0.4438 0.4416 0.0000
MeV-C1 0.4054 0.4378 0.4356 0.0074 0.0000
MevV-C1 0.4060 0.4399 0.4378 0.0074 0.0059 0.0000
MevV-C2 0.4054 0.4378 0.4356

CadiciV 0.0000
MRoV-A1 0.0000

OsV-Al - 0.0000

OsV-A2 022030 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 11 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 716 positions in the final dataset. Evolutionary analyses were
conducted in MEGA5 [1].

P1:

3CD:

intra-typic observed aa divergence: <12% = aa identity: >88%
observed aa divergence: <33% = aa identity: >67%
between species observed aa divergence: <66% = aa identity: >44%
observed aa divergence: >61% = aa identity: <39%
intra-typic observed aa divergence: <1% = aa identity: >99%
observed aa divergence: <2% = aa identity: >98%
between species observed aa divergence: 37-45% = aa identity: >55%
=

observed aa divergence: >61% aa identity: <39%

Page 10 of 10



