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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 |2016.002aS (assigned by ICTV officers)

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

Genus: | Avisivirus e If the higher taxon has yet to be
O created (in a later module, below) write
SUbfam!Iy: _ — “(new)” after its proposed name.
Family: P!Comav!”dae e If no genus is specified, enter
Order: | Picornavirales “unassigned” in the genus box.
Name of new species: | Representative isolate: (only 1 per GenBank sequence
species please) accession number(s)
Avisivirus B ChPV-2 44C (chicken picornavirus 2) | KF979333
Avisivirus C ChPV-3 45C (chicken picornavirus 3) | KF979334

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 cloacal and tracheal samples of clinically healthy
chickens in Hong Kong and one diarrheic chicken in Hungary. The novel picornaviruses share
significant similarities to Avisivirus Al, i.e.

(i) the Phasianidae host,

(i) similar genome layout (compare Appendix Figure 1):
VPg+5'UTRRESI[1AB-1C-1D-2A1aNPCP/(2 A1HNPCLP)2 A2NTPase_p A 3H-b0XNC_oB
2CHe/3A-3BVPI-3CP-3DPN3'UTR-poly(A);

(iii) significant amino acid identities of capsid proteins (>40%) and 3CD (>50%) protein

(compare Tables 1, 2; Appendix)
(iv) clustering with Avisivirus A in phylogenetic trees (compare Figures 2,3; Appendix).

The proposed Avisivirus B1 has two NPG{P motifs whereas the proposed Avisivirus C1 has
one.
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MODULE 11: APPENDIX: supporting material

additional material in support of this proposal

References:

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, Adonyi A, Fenyvesi H, Day JM, Phan TG, Delwart E, Reuter G.
2016. A diarrheic chicken simultaneously co-infected with multiple picornaviruses:
Complete genome analysis of avian picornaviruses representing up to six genera.
Virology 489:63-74.

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: Avisivirus B, chicken picornavirus 2 [44C], GenBank acc. no. KF979333

NPGyg; | Pas
#
nt 493 NPG704~LP705 0«104#)1049 S /551579/G1530 nt 7116
M, # 1558/S1550 L
QZSB/GZSQ Cl475/6476 Q669/Gé70 NQZB/C927 Ellﬁl/Gllﬁl Q1488/Gl489 ' Q1757/G1758 207
v A4 v 4 \ 4 \ 4 v
—_ 1 18 1C 1D  [|2A1apAlb| 2A2 | 2A3 | 2B 2€He 3A [3B] 3cPr 3DPo! nt7310

5'-UTR 258 aa 217 aa 194 aa |35aa|78aa| 144 aa |122 aa|ll3 aa 327 aa 70 aa 178 aa 450 aa 3'-UTR
492 nt (H-box/NC) ?1aa 194 nt
type Il (P-loop NTPase,

IRES GTP binding site)

Proposed: Avisivirus C, chicken picornavirus 3 [45C], GenBank acc. no. KF979334

nt 458 NPG724J’P725 Qugs/Soss Easos/Gis10
#

i N1487/Q1488v ntL6898
Q256/6257 Q496/G497 0687/Y688 TSAS/RSAG E1078/61079 01410/61411 ' Q1585/61586 2146
v \4 \ 4 v v v v
—_1 1AB 1c 1D |2A1] 2A2 |2A3| 2B 2CHe! 3A 38| 3cPr 3pPol nt7167

5'-UTR 256 aa 240 aa 191aa |37aal 121aa |120aafll3aa 332 aa 77 aa 176 aa 461 aa 3'-UTR
457 nt (H-box/NC) 2730 268 nt
type Il (P-loop NTPase,

IRES GTP binding site)

Figure 1: Schematic depiction of the avisivirus B and C genomes (top: chicken picornavirus 2
[44C], below: chicken picornavirus 3 [45C]). 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 Lau et al., 2014. Triangles (V) indicate the putative 3CP™ cleavage sites; the hash (#)
indicates ribosomal skipping sites at the NPG|P motif. Note that Avisivirus B has two NPG |P
motifs whereas Avisivirus C has only one.
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Figure 2: Phylogenetic analyses of picornavirus P1 using Maximum Likelihood tree inference
(MEGA 5.2). 178 picornavirus sequences were retrieved from GenBank. Presented are GenBank
accession numbers, genus names, species names and types. If available, common names and
designations of isolates [in square brackets] are given. Yet unassigned viruses are printed in blue.
Proposed names are printed in red and indicated by a dot (@). Numbers at nodes indicate
bootstrap values obtained after 200 generations. The optimal substitution model (GTR+G+1) was
determined with MEGA 5. The scale indicates substitutions/site.
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LC036581, unassigned, bovine picornavirus [Bo-12-11/2009/JPi
UQELCOI%EEBO unassigned, bovine picornavirus [Bo-12-7/2009/JPI
LC036582, unassigned, bovine picornavirus [Bo-12- 38/2009/JPN]
LC006971 unassigned, Bovine picornavirus [Bo-11-39/2009/JPN]
406813, Sapelovirus, Sapelovirus Al, porcine sapelovlrus EV
AYDGA703 Sapelovirus, Sape\ovlrus B1, simian sapelovlrus 1 [SV2-2383]

KJ641696,
KJ641689, unassigned, b picornavirus ‘[B'Ma PiooV/Fy2012
AY563023 Sepelovirts, Avian sapelovirus 1 [TW90
NA20368, Californian sealion sape\owus [1162]
KI641088, ‘unassigned, bat picoravirus éBlRIeg PICOVIFJ2012
1 KJ641692, bat p 0;

K641685, unass\gned bat p p\cnmavuus [BvRi PicoV- 1/VN2012]

cOV/SC2013]

AF326766 Enterovirus, EV- Jl SVS 1631
D00820, Enterovirus, EV-D70 [J670-71]
V01149, Enterovirus, EV-C PV1 [Mahoney’
U22521, Enterovirus, EV-A71 [BrCT
KP345888 unassif gned Dromedary camel enterovirus 2 [20CC]
1 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 plague virus]
L24917 Enterovirus, RV-, A16£1175
-QPM]

K02121 Enterovirus, RV-B14 [1959)
1 KP233897, unassigned, rabovirus [Berlin/Jan2011/0572]
KJ950883, unassigned, rat picornavirus [rat/NYC-B10/USA/2010]
FR727144, unassigned, pigeon picornavirus B |geonlNorway/03/541/2003]
KC560801, unassigned, pigeon picornavirus B [GAL-7/2010/Hungary]
FR727145 unassigned, pigeon picornavirus A | |geonlNorv\my/03/603 & 2003)
02, unassigned, quail picomnavrus | 1 qual 10]
KT88057D unass\gned phacovirus [Pf-CHK:
30449, unass\gned |aICU\Nu5 L eslreI/VO\/EOGZZZOlS/HUN%
1641684, bat picornavirus [BIRI-PicoV-2/YN2012]
KT452637, unass\gned rodent hepatovirus RMU101637MICEI\/ZOIO]
KT452641, unassigned, rodent hepatovirus [KS1151( a/ 20111
KT452644, unasslgned rodent hepatovirus [J[KS111230Crimig2011]
. KT229612, 'unassigned, woodchuck hepatovirus 31D
KT229611, unassigned, woodchuck hepatovirus _[2ID]
KT452685, odent [KEF12: 012]
M14707 Hepatowrus Hepmovwms AL, hepatitis A virus [HV-175]
D00924, Hepatovirus, Hepatovirus AL, simian hepatitis A virus [AGM-27]
T KT452658, unass\gned shrew hepalovlrus KS121232Sorara2012]
KT452661, unassigned, shrew hepatovirus [KS121289Sorara2012]
-, KT452695, unassigned, hedgehog hepatovirus CLQEWSEHELA[ZOM

[o53

KT452698, unassigned, hedgehog hepatovirus [Igel68Erieur2014]
KT452691, unassigned, hedgehog hepatovirus [Igel8Erieur2014]
KT452714, unassigned, bat hepalovlrus [MSZE 010]
KT877158, unassigned, tupaia hepatovirt &3 é
KT452730, unassigned, bat hepatovirus UO F86Colafr2010]
KT452729, unassigned, bat hepatovirus [FO1AF48Rhilan2010]
KR703607, unassigned, phopivirus [NewEngland/USA/2011]
KT452742 unass\gned bat hepatovirus [SMG18520Minmav; 014]

2735, unassigned, rodent hepatovirus [C1V459Lopsik2( f
AJ225173 Tremovlrus Tremovirus Al, avian encephalomyehlls virus 1 [Calnek vaccine strain]
0.6sKF 183015, Limnipivirus, Limnipivirus C1, e picornavirus 1 [fhnV1/MN/USA/2010]
KF183916, Limnipivirus, Limnipivirus Cl fathead minnow picornavirus 1 [fhm/2/MN/USA/2010]
KF874490, Limnipivirus, Limnipivirus C1, fathead minnow picornavirus 1 [thm/20/IL/USA/2010]
F306267, Limnipivirus, Limnipivirus B1, carp picornavirus 1 [F37/06]
CBA Jx134222 lemplvlrus lemplvwrus Allbluegwll plcomavlrus 15 -032]
641698 unasswgned bat p\comavlrus [Bth PicoV-. 1/SA><201 ]
AF327920, Parechovirus, Parechovirus B1, Ljungan virus 1 [87-012]
HF677705, unasslgned sebokele virus 1 [An/B/1227/d]
L02971, Parechovirus, Parechovirus Al, human parechovirus 1 [Harris]
KF006989, , ferret parechovirus [ferret/MpPe
JQ§15470‘ Pasivirus, Pasivirus A1 s\Mne/France/ZOll]
AB937989, crohivirus 1 [shrew/ZM54/ Zaml
KC465954, Avisivirus, Avisivirus Al &(:urkeylMHG IH//\SVIZ]M]JHUN]

KC614703, Avisivirus, Avisivirus AL [turkey/USA/I
@ KF979334, Avisivirus, Avisivirus C1, chicken picornavirus 3 [45C]
@ KT880669, Avisivirus, Avisivirus C1,chicken picornavirus [Pf-CHK1/AsV]
@ KF979333, Avisivirus, Avisivirus B1, ch\cken picornavirus 2 [44C]
KJ000696, unassigned, aalivirus [ducleL/lZlCh
— KMZO 656, unassigned, DrI\NUS 1 [Chll:kenIPf -CHK1/2013/HUN]
KT880667, unassigned, orivirus 2 [Pf-CHI

I— e IK1]
DQ249299, Avmepamvuus Avihepatovirus A1 duck hepatits A vrus 1 g
T KC935379, K Al [roller/SZAL6-KuV/2011/HUN]
1 bat kunsaglvlrus
EU142040, Ag‘[uamavlrus Aquamavirus Al, seal picornavirus 1 [HO-02-21]
KP770140, unassigned, ampivirus [NEW1/2013/HUI
—_—
0.5
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Figure 3: Phylogenetic analyses of picornavirus 3CD gene regions using Bayesian tree inference
(MrBayes 3.2). 178 sequences were retrieved from GenBank. Presented are GenBank accession
numbers, genus names, species names and types. If available, common names and designations of
isolates [in square brackets] are given. Yet unassigned viruses are printed in blue. Proposed names
are printed in red and indicated by a dot (@). Numbers at nodes indicate posterior probabilities
obtained after 4,750,000 generations. The optimal substitution model (GTR+G+I) was determined
with MEGA 5. The scale indicates substitutions/site.
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Table 1. Estimates of Evolutionary Divergence between Pl Sequences

[ 1 2 3 4 5 6 1]
[1] KC465954 Avisivirus Al [turkey/M176-TuASV/2011/HUN] 0.0000
[2] KC614703 Avisivirus Al [USA-IN1] 0.1065 0.0000

[3] KF979333 Avisivirus Bl Chicken picornavirus 2 [44C] 0.5828 0.5748 0.0000

[4] KF979334 Avisivirus Cl1 Chicken picornavirus 3 [45C] 0-5493 0.5523 0.5338 0.0000
[5]1 KT880669 Avisivirus Cl1 [PF-CHK1/AsV] 0.5741 0.5698 0.5605 0.1011 0.0000

[6] DQ249299 Avihepato Al DHAV-1 [03D] 0.6571 0.6609 0.6518 0.6252 0.6360 0.0000

The number of amino acid differences per site from between sequences are shown. The analysis involved 6 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 734 positions in the final dataset. Evolutionary analyses were
conducted in MEGA5 [1].

Table 2. Estimates of Evolutionary Divergence between 3CD Sequences

[ 1 2 3 4 5 6 ]
[1] KC465954 Avisivirus Al [turkey/M176-TuASV/2011/HUN] 0.0000
[2] KC614703 Avisivirus Al [turkey/USA/IN1/2010] 0.0409 0.0000

[3] KF979333 Avisivirus Bl chicken_picornavirus_2_[44C] 0.4857 0.4848 0.0000

[4] KF979334 Avisivirus Cl chicken_picornavirus_3 [45C] 0.4606 0.4597 0.4880 0.0000
[5] KT880669 Avisivirus Cl1 [Pf-CHK1/AsV] 0.4558 0.4550 0.4896 0.0141 0.0000

[6] DQ249299 Avihepatovirus DHAV-1_[03D] 0.6134 0.6208 0.6010 0.6045 0.6013 0.0000

The number of amino acid differences per site from between sequences are shown. The analysis involved 6 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 649 positions in the final dataset. Evolutionary analyses were
conducted in MEGA5 [1].

P1: intra-typic observed aa divergence: <11% = aa identity: >89%

inter-typic (within species) -
between species observed aa divergence: 53-58% = aa identity: >42%
observed aa divergence: >62% = aa identity: <38%

3CD: intra-typic observed aa divergence: <5% = aa identity: >95%

inter-typic (within species) -
between species observed aa divergence: 45-49% = aa identity: >51%
observed aa divergence: >60% = aa identity: <40%
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