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Create one new genus (Grusopivirus) with 2 species (Grusopivirus A and Grusopivirus B)

Six novel picornaviruses have been detected in faecal samples of red-crowned cranes (Grus japonensis) collected in China, 2014, four of which--grusopivirus A1, A2, B1 and crane picornavirus 4--show similarity to members of picornavirus supergroup 4 (Wang et al., 2018). 


Relation of grusopiviruses to other picornaviruses:
- Genome layout of grusopiviruses A1 and A2:
	5'-UTR[1AB-1C-1D-2A1npgp/2A2npgp/2A3npgp/2A4H-box/NC-2B-2Chel/3A-3BVPg-3Cpro-3Dpol]3'-UTR
  Genome layout of grusopiviruses B1:
	5'-UTR[1AB-1C-1D/2A-2B-2Chel/3A-3BVPg-3Cpro-3Dpol]3'-UTR
	(compare Fig. 1 of supporting material)
- Grusopiviruses have typical hallmarks of picornaviruses:
		- capsid proteins 1AB, 1C, 1D have rhv domains with drug-binding site,
		- grusopivirus A1 and A2: 2A1, 2A2 and 2A3 have a NPGP-motif, 2A4 has a H-box/NC 
		   motiv,
		   grusopivirus B1: 2A with unknown function
		- 2Chel with GxxGxGKS motif of helicases,
		- 3BVPg peptide with Y-3 residue,
		- 3Cpro with GxCGx14GxH motif,
		- 3Dpol with KDE, PSG, YGDD and FLKR motifs,
- Grusopivirus comprises a distinct clade in P1 and 3CD trees of picornavirus supergroup 4 (compare Figs. 2, 3 of supporting material).


Distinguishing features of grusopiviruses compared to picornavirus supergroup 4:
- Grusopiviruses A1 and A2 have three 2Anpgp proteins plus 2A4H-box/NC, whereas grusopivirus B1 and crane picornavirus 4 have a 2A protein with unknown function.
- Sequence divergence (uncorrected p-distance) of complete genomes suggests three grusopivirus species, Grusopivirus A and Grusopivirus B: genetic distances of between-species comparisons range from 44.1 to 48.0% (compare Table 1):



Table 1. Estimates of evolutionary divergence between grusopivirus sequences
[1] KY312544, grusopivirus A1 (crane picornavirus 5) isolate yc-5
[2] KY312542, grusopivirus A2 (crane picornavirus 3) isolate yc-3
[3] KY312545, grusopivirus B1 (crane picornavirus 6) isolate yc-6
[4] KY312543, crane picornavirus 4, isolate yc-4

[       1      2      3      4 ]
[1]
[2]   28.5%
[3]   48.0%  45.2%
[4]   47.7%  45.1%  44.1%

- Sequence divergence (uncorrected p-distances) of orthologous proteins in pairwise comparisons of grusopiviruses with representatives of all acknowledged and proposed species of picornavirus supergroup 4 viruses (Aalivirus/Aquamavirus/Avihepatovirus/ Avisivirus/Crohivirus/Kunsagivirus/Limnipivirus/Orivirus/Parechovirus/Pasivirus/ Potamipivirus/Shanbavirus) justifies creation of a new genus with 2 species (compare Table 2).

Table 2: Amino acid divergence*							
grusopivirus A1 vs. member of ...			P1	2Chel	3Cpro	3Dpol	
Within-genus comparisons:
Grusopivirus†	Grusopivirus A† (grusopivirus A2)	64.7%	  2.1%	  2.2%	  5.1%
			Grusopivirus B†			66.1%	43.5%	43.6%	47.5%
unassigned	crane picornavirus 4		67.6%	41.0%	42.0%	41.4%
Between-genus comparisons:	
Aalivirus		Aalivirus A			67.0%	48.2%	50.8%	49.6%
Aquamavirus	Aquamavirus A			76.3%	73.3%	80.3%	71.6%
Avihepatovirus	Avihepatovirus A			67.8%	45.6%	48.9%	50.6%
Avisivirus		Avisivirus A			69.2%	56.1%	64.4%	59.7%
			Avisivirus B			68.3%	60.4%	61.4%	56.0%
			Avisivirus C			67.3%	58.3%	61.4%	59.1%
Crohivirus		Crohivirus A			78.6%	66.0%	76.2%	64.5%
			Crohivirus B			75.3%	67.9%	77.8%	63.9%
Kunsagivirus	Kunsagivirus A			81.5%	73.2%	84.1%	69.3%
			Kunsagivirus B			82.6%	70.1%	81.3%	69.1%
			Kunsagivirus C			80.9%	68.2%	81.2%	69.3%
Limnipivirus 	Limnipivirus A			81.0%	76.9%	81.8%	66.1%
			Limnipivirus B			79.9%	75.7%	82.1%	66.9%
			Limnipivirus C			80.2%	76.2%	81.4%	66.5%
Orivirus		Orivirus A			73.4%	59.4%	72.6%	55.6%
Parechovirus	Parechovirus A			74.6%	67.3%	76.0%	67.9%
			Parechovirus B			76.9%	67.0%	73.5%	62.2%
			Parechovirus C			76.3%	63.2%	75.0%	61.9%
			Parechovirus D			75.6%	67.6%	76.1%	62.4%
			Parechovirus E†			75.8%	67.7%	77.2%	65.2%
			Parechovirus F†			76.2%	69.6%	79.4%	63.6%
Pasivirus		Pasivirus A			77.7%	69.2%	77.0%	68.7%
Potamipivirus	Potamipivirus A			78.0%	68.0%	81.4%	63.1%
			Potamipivirus B†			75.4%	67.1%	82.0%	65.4%
      Shanbavirus	Shanbavirus A			80.4%	57.6%	70.5%	65.1%	
* number of amino acid differences per site
† proposed taxa


- There is evidence of interspecies recombination. The presumed recombinant, crane picornavirus 3, exhibits an overall polyprotein divergence of 28.5% to its closest relative, grusopivirus A1 (Table 1). The P1 polyprotein, however, shows divergences >54% with all known grusopiviruses, whereas 2Chel, 3Cpro and 3Dpol display great similarity to grusopivirus A1 (diversity only 2-5%) but great divergence to grusopivirus B1 and C1 (>40%) (compare Table 3). Thus, crane picornavirus 3 could be a recombinant of a member of Grusopivirus A with a member of a yet unrecognized grusopivirus species; it is tentatively named grusopivirus A2.

Table 3. Estimates of Evolutionary Divergence between Sequences	
[1] KY312542, grusopivirus A2 (crane picornavirus 3) isolate yc-3
[2] KY312544, grusopivirus A1 (crane picornavirus 5) isolate yc-5
[3] KY312545, grusopivirus B1 (crane picornavirus 6) isolate yc-6
[4] KY312543, crane picornavirus 4 isolate yc-4

A. P1
[        1     2     3     4   ]
[ 1]
[ 2]  0.647
[ 3]  0.566 0.661
[ 4]  0.544 0.676 0.493
B. 2Chel
[ 1]
[ 2]  0.021
[ 3]  0.435 0.435
[ 4]  0.407 0.410 0.460
C. 3Cpro
[ 1]
[ 2]  0.022
[ 3]  0.436 0.436
[ 4]  0.420 0.420 0.387
D. 3Dpol
[ 1]
[ 2]  0.051
[ 3]  0.462 0.475
[ 4]  0.416 0.414 0.392


Type species of genus:
Grusopivirus A, grusopivirus A1 (crane picornavirus 5) strain yc-5, KY312544

Exemplar:
Grusopivirus A, grusopivirus A1 (crane picornavirus 5) strain yc-5, KY312544
Grusopivirus B, grusopivirus B1 (crane picornavirus 6) strain yc-6, KY312545


Species demarcation criteria:
Members of a species of the genus Grusopivirus:
- are less than 30% divergent in polyprotein aa sequence,
-are less than 30% divergent in P1 aa sequence,
-are less than 20% divergent in 2C+3CD aa sequence,
- share a common genome organization,
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Supporting Material





Figure 1: Genome organization of grusopiviruses A1 and B1 (schematic depiction). The open reading frame is indicated by a box. Positions of putative 3Cpro cleavage sites are indicated by a  and the site of termination/reinitiation of RNA translation at the NPGP sequence motif is indicated by a hash (#). The names and lengths of the deduced proteins are presented. The UTRs may be incomplete.





Legend to Figure 2:  Phylogenetic analysis of picornavirus P1 using Bayesian tree inference (MrBayes 3.2). Forty-five picornavirus sequences of the Aalivirus/Aquamavirus/Avihepatovirus/Avisivirus/Crohivirus/ Kunsagivirus/Limnipivirus/Orivirus/Parechovirus/Pasivirus/Potamipivirus/Shanbavirus supergroup were retrieved from GenBank; the cardiovirus sequence served as outgroup. [Note: the supergroup does not imply a taxonomic entity but reflects phylogenetic clustering of the respective genera observed in different tree inference methods (NJ, ML, Bayesian MCMC).] Presented are GenBank accession numbers, genus names, species names, type and—if available—common names in round brackets. Designations of isolates are given in square brackets. Yet unassigned viruses are printed in blue. The proposed name is printed in red and indicated by a dot (). Numbers at nodes indicate posterior probabilities obtained after 2,000,000 generations. The optimal substitution model (GTR+G+I) was determined with MEGA 5. The scale indicates substitutions/site.





Legend to Figure 3:  Phylogenetic analysis of picornavirus 3CD using Bayesian tree inference (MrBayes 3.2). Forty-six picornavirus sequences of the Aalivirus/Aquamavirus/Avihepatovirus/Avisivirus/ Crohivirus/Kunsagivirus/Limnipivirus/Orivirus/Parechovirus/Pasivirus/Potamipivirus/Shanbavirus supergroup were retrieved from GenBank; the cardiovirus sequence served as outgroup. [Note: the supergroup does not imply a taxonomic entity but reflects phylogenetic clustering of the respective genera observed in different tree inference methods (NJ, ML, Bayesian MCMC).] Presented are GenBank accession numbers, genus names, species names, type and—if available—common names in round brackets. Designations of isolates are given in square brackets. Yet unassigned viruses are printed in blue. The proposed name is printed in red and indicated by a dot (). Numbers at nodes indicate posterior probabilities obtained after 2,000,000 generations. The optimal substitution model (GTR+G+I) was determined with MEGA 5. The scale indicates substitutions/site.

Page 8 of 8
image2.emf
Grusopivirus A, grusopivirus A1 (crane picornavirus 5) [yc-5], KY312544

A

(n)

1AB

270 aa

1C

257 aa

1D

237 aa

2A3H-box/NC

121 aa

2B

121 aa

3B

30 aa

3A

88 aa

2C

hel

330 aa

3D

pol

454 aa

3C

pro

181 aa

Q

270

/G

271

M

1

S

527

/T

528

Q

764

/G

765

Q

1175

/G

1176

E

1296

/G

1297

Q

1626

/G

1627

Q

1714

/S

1715

Q

1744

/G

1745

Q

1925

/G

1926

L

2379

3'-UTR

105 nt

nt7917

nt676

nt7812

5'-UTR

675 nt

NPG

891

/P

892

#

2A1

127 aa

2A2

75 aa

NPG

1054

/P

1055

#

2A3

88 aa

NPG

966

/P

967

#

?

A

(n)

1AB

257 aa

1C

239 aa

1D

272 aa

2A

204 aa

2B

119 aa

3B

37 aa

3A

88 aa

2C

hel

329 aa

3D

pol

452 aa

3C

pro

181 aa

M

1

Q

257

/G

258

V

496

/S

497

Q

768

/G

769

Q

972

/G

973

Q

1091

/G

1092

Q

1420

/S

1421

N

1508

/G

1509

Q

1545

/G

1546

Q

1726

/G

1727

M

2178

3'-UTR

33 nt

nt7104

nt538

nt7071

5'-UTR

537 nt

Grusopivirus B, grusopivirus B1 (crane picornavirus 6 [yc-6], KY312545

?


Microsoft_PowerPoint_Presentation.pptx
Grusopivirus A, grusopivirus A1 (crane picornavirus 5) [yc-5], KY312544



A(n)

1AB

270 aa

1C

257 aa

1D

237 aa

2A3H-box/NC

121 aa

2B

121 aa

3B

30 aa

3A

88 aa

2Chel

330 aa

3Dpol

454 aa

3Cpro

181 aa

Q270/G271

M1

S527/T528





Q764/G765



Q1175/G1176



E1296/G1297



Q1626/G1627



Q1714/S1715



Q1744/G1745



Q1925/G1926



L2379

3'-UTR

105 nt

nt 7917

nt 676

nt 7812

5'-UTR

675 nt

NPG891/P892

             #

2A1



127 aa

2A2





75 aa

NPG1054/P1055

        #

2A3







88 aa

NPG966/P967

#

?



A(n)

1AB

257 aa

1C

239 aa

1D

272 aa

2A

204 aa

2B

119 aa

3B

37 aa

3A

88 aa

2Chel

329 aa

3Dpol

452 aa

3Cpro

181 aa

M1

Q257/G258



V496/S497



Q768/G769



Q972/G973



Q1091/G1092



Q1420/S1421



N1508/G1509



Q1545/G1546



Q1726/G1727



M2178

3'-UTR

33 nt

nt 7104

nt 538

nt 7071

5'-UTR

537 nt

Grusopivirus B, grusopivirus B1 (crane picornavirus 6 [yc-6], KY312545

?












image3.emf
JQ316470, Pasivirus, 

Pasivirus A

, pasivirus A1 (swine pasivirus 1) [swine/France/2011]

JX491648, Pasivirus, 

Pasivirus A

, pasivirus A2 [swine/China/2010/PLV-CHN]

LT898422, Pasivirus, 

Pasivirus A

, pasivirus A4 [GER/L01061-K07/15-03/2015]

MG674090, Pasivirus, 

Pasivirus A

, pasivirus A4 [US/17-50816IA60467-1/2001]

KM259923, Pasivirus, 

Pasivirus A

, pasivirus A3 [swine/Zsana1/2013/HUN]

LT898429, Pasivirus, 

Pasivirus A

, pasivirus A3 [GER/L00799-K11/14-01/2014]

AB937989, Crohivirus, 

Crohivirus A

, crohivirus A1 [ZM54]

KX644937, Crohivirus, 

Crohivirus B

, crohivirus B (bat crohivirus) [Bat/CAM/CroV-P25/2013]

KJ641698, Shanbavirus, 

Shanbavirus A

, shanbavirus A1 [BtMf-PicoV-1/SAX2011]

JQ814853, Shanbavirus,

Shanbavirus A

, shanbavirus A1 (Rhinolophus affinis picornavirus 1)

AF327920, Parechovirus, 

Parechovirus B

, parechovirus B1 (Ljungan virus 1) [87-012]

KY432929, Parechovirus,

Parechovirus B

, parechovirus B6 [RtMrut-PicoV/JL2014-2]

KY645497, unassigned, parechovirus E1 (falcon picornavirus) [falcon/HA18-080/2014/HUN]

HF677705, Parechovirus,

Parechovirus C

, parechovirus C1 (Sebokele virus) [An/B/1227/d]

L02971, Parechovirus,

Parechovirus A

, parechovirus A1 [Harris]

KF006989, Parechovirus,

Parechovirus D

, parechovirus D1 (ferret parechovirus) [MpPeV1]

MG600084, unassigned, parechovirus F1 (Yili Teratoscincus roborowskii picornavirus 2) [LPWC210215]

KC935379, Kunsagivirus, 

Kunsagivirus A

, kunsagivirus A1 [roller/SZAL6-KuV/2011/HUN]

KY670597, Kunsagivirus,

Kunsagivirus C

, kunsagivirus C1 (bakunsa virus) [baboon/M27-KuV/1986/TAN]

KX644936, Kunsagivirus,

Kunsagivirus B

, kunsagivirus B1 (bat kunsagivirus) [Bat/CAM/KuV-P2/2013]

EU142040, Aquamavirus, 

Aquamavirus A

, aquamavirus A1 (seal picornavirus) [HO.02.21]

MH760796, Aquamavirus,

Aquamavirus A

, aquamavirus A2 (bear picornavirus) [CH-1]

KC843627, Potamipivirus, 

Potamipivirus A

, potamipivirus A1 (eel picornavirus) [F15/05]

MK189163, unassigned, potamipivirus B1 (threespine stipleback picornavirus) [TSPV]

KC465954, Avihepatovirus, 

Avihepatovirus A

, avihepatovirus A1 (duck hepatitis A virus 1) [03D]

DQ249300, Avihepatovirus, 

Avihepatovirus A

, avihepatovirus A1 (duck hepatitis A virus 1) [H]

DQ256132, Avihepatovirus, 

Avihepatovirus A

, avihepatovirus A3 (duck hepatitis A virus 3) [AP-03337]

KX290465, Avihepatovirus, 

Avihepatovirus A

, avihepatovirus A3 (duck hepatitis A virus 3) [HBGT/China/2014]

EF067924, Avihepatovirus, 

Avihepatovirus A

, avihepatovirus A2 (duck hepatitis A virus 2) [90D]

EF067923, Avihepatovirus, 

Avihepatovirus A

, avihepatovirus A2 (duck hepatitis A virus 2) [04G]

KJ000696, Aalivirus, 

Aalivirus A

, duck picornavirus [GL/12]

KC465954, Avisivirus, 

Avisivirus A

, avisivirus A1 (turkey avisivirus) [turkey/M176-TuASV/2011/HUN]

KC614703, Avisivirus, 

Avisivirus A

, avisivirus A1 (turkey avisivirus) [USA-IN1/2010]

KF979334, Avisivirus, 

Avisivirus C

,avisisvirus C1 (chicken picornavirus 3) [45C]

KT880669, Avisivirus, 

Avisivirus C

,avisivirus C1 [Pf-CHK1/AsV]

KF979333, Avisivirus, 

Avisivirus B

, avisivirus B1 (chicken picornavirus 2) [44C]

KM203656, Orivirus, 

Orivirus A

, orivirus A1 [chicken/Pf-CHK1/2013/HUN]

KT880667, Orivirus, 

Orivirus A

, orivirus A2 [Pf-CHK1/OrV-A2]

KY312545, Grusopivirus, 

Grusopivirus B

, grusopivirus B1 (crane picornavirus 6) [yc-6] 



KY312543, unassigned, crane picornavirus 4 [yc-4]

KY312542, Grusopivirus, 

Grusopivirus A

, grusopivirus A2 (crane picornavirus 3) [yc-3]



KY312544, Grusopivirus, 

Grusopivirus A

, grusopivirus A1 (crane picornavirus 5) [yc-5]



KF306267, Limnipivirus, 

Limnipivirus B

, limnipivirus B1 (carp picornavirus) [F37/06]

KF183915, Limnipivirus, 

Limnipivirus C

, limnipivirus C1 (fathead minnow picornavirus) [FHMPV-1]

JX134222, Limnipivirus, 

Limnipivirus A

, limnipivirus A1 (bluegill picornavirus) [04-032]

M81861, Cardiovirus, 

Cardiovirus A

, EMCV-1 [Rueckert]

0.5

P1


Microsoft_PowerPoint_Presentation1.pptx
 JQ316470, Pasivirus, Pasivirus A, pasivirus A1 (swine pasivirus 1) [swine/France/2011]



 JX491648, Pasivirus, Pasivirus A, pasivirus A2 [swine/China/2010/PLV-CHN]





 LT898422, Pasivirus, Pasivirus A, pasivirus A4 [GER/L01061-K07/15-03/2015]



 MG674090, Pasivirus, Pasivirus A, pasivirus A4 [US/17-50816IA60467-1/2001]







 KM259923, Pasivirus, Pasivirus A, pasivirus A3 [swine/Zsana1/2013/HUN]



 LT898429, Pasivirus, Pasivirus A, pasivirus A3 [GER/L00799-K11/14-01/2014]







 AB937989, Crohivirus, Crohivirus A, crohivirus A1 [ZM54]



 KX644937, Crohivirus, Crohivirus B, crohivirus B (bat crohivirus) [Bat/CAM/CroV-P25/2013]







 KJ641698, Shanbavirus, Shanbavirus A, shanbavirus A1 [BtMf-PicoV-1/SAX2011]



 JQ814853, Shanbavirus, Shanbavirus A, shanbavirus A1 (Rhinolophus affinis picornavirus 1)







 AF327920, Parechovirus, Parechovirus B, parechovirus B1 (Ljungan virus 1) [87-012]



 KY432929, Parechovirus, Parechovirus B, parechovirus B6 [RtMrut-PicoV/JL2014-2]





 KY645497, unassigned, parechovirus E1 (falcon picornavirus) [falcon/HA18-080/2014/HUN]





 HF677705, Parechovirus, Parechovirus C, parechovirus C1 (Sebokele virus) [An/B/1227/d]





 L02971, Parechovirus, Parechovirus A, parechovirus A1 [Harris]





 KF006989, Parechovirus, Parechovirus D, parechovirus D1 (ferret parechovirus) [MpPeV1]



 MG600084, unassigned, parechovirus F1 (Yili Teratoscincus roborowskii picornavirus 2) [LPWC210215]









 KC935379, Kunsagivirus, Kunsagivirus A, kunsagivirus A1 [roller/SZAL6-KuV/2011/HUN]



 KY670597, Kunsagivirus, Kunsagivirus C, kunsagivirus C1 (bakunsa virus) [baboon/M27-KuV/1986/TAN]





 KX644936, Kunsagivirus, Kunsagivirus B, kunsagivirus B1 (bat kunsagivirus) [Bat/CAM/KuV-P2/2013]





 EU142040, Aquamavirus, Aquamavirus A, aquamavirus A1 (seal picornavirus) [HO.02.21]



 MH760796, Aquamavirus, Aquamavirus A, aquamavirus A2 (bear picornavirus) [CH-1]







 KC843627, Potamipivirus, Potamipivirus A, potamipivirus A1 (eel picornavirus) [F15/05]



 MK189163, unassigned, potamipivirus B1 (threespine stipleback picornavirus) [TSPV]









 KC465954, Avihepatovirus, Avihepatovirus A, avihepatovirus A1 (duck hepatitis A virus 1) [03D]



 DQ249300, Avihepatovirus, Avihepatovirus A, avihepatovirus A1 (duck hepatitis A virus 1) [H]





 DQ256132, Avihepatovirus, Avihepatovirus A, avihepatovirus A3 (duck hepatitis A virus 3) [AP-03337]



 KX290465, Avihepatovirus, Avihepatovirus A, avihepatovirus A3 (duck hepatitis A virus 3) [HBGT/China/2014]







 EF067924, Avihepatovirus, Avihepatovirus A, avihepatovirus A2 (duck hepatitis A virus 2) [90D]



 EF067923, Avihepatovirus, Avihepatovirus A, avihepatovirus A2 (duck hepatitis A virus 2) [04G]







 KJ000696, Aalivirus, Aalivirus A, duck picornavirus [GL/12]





 KC465954, Avisivirus, Avisivirus A, avisivirus A1 (turkey avisivirus) [turkey/M176-TuASV/2011/HUN]



 KC614703, Avisivirus, Avisivirus A, avisivirus A1 (turkey avisivirus) [USA-IN1/2010]





 KF979334, Avisivirus, Avisivirus C, avisisvirus C1 (chicken picornavirus 3) [45C]



 KT880669, Avisivirus, Avisivirus C, avisivirus C1 [Pf-CHK1/AsV]







 KF979333, Avisivirus, Avisivirus B, avisivirus B1 (chicken picornavirus 2) [44C]







 KM203656, Orivirus, Orivirus A, orivirus A1 [chicken/Pf-CHK1/2013/HUN]



 KT880667, Orivirus, Orivirus A, orivirus A2 [Pf-CHK1/OrV-A2]







 KY312545, Grusopivirus, Grusopivirus B, grusopivirus B1 (crane picornavirus 6) [yc-6]  



 KY312543, unassigned, crane picornavirus 4 [yc-4]





 KY312542, Grusopivirus, Grusopivirus A, grusopivirus A2 (crane picornavirus 3) [yc-3] 





 KY312544, Grusopivirus, Grusopivirus A, grusopivirus A1 (crane picornavirus 5) [yc-5] 









 KF306267, Limnipivirus, Limnipivirus B, limnipivirus B1 (carp picornavirus) [F37/06]



 KF183915, Limnipivirus, Limnipivirus C, limnipivirus C1 (fathead minnow picornavirus) [FHMPV-1]





 JX134222, Limnipivirus, Limnipivirus A, limnipivirus A1 (bluegill picornavirus) [04-032]







 M81861, Cardiovirus, Cardiovirus A, EMCV-1 [Rueckert]
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 JX491648, Pasivirus, Pasivirus A, pasivirus A2 [swine/China/2010/PLV-CHN]





 AB937989, Crohivirus, Crohivirus A, crohivirus A1 [ZM54]



 KX644937, Crohivirus, Crohivirus B, crohivirus B1 (bat crohivirus) [Bat/CAM/CroV-P25/2013]







 AF327920, Parechovirus, Parechovirus B, parechovirus B1 (Ljungan virus 1) [87-012]



 KY432929, Parechovirus, Parechovirus B, parechovirus B6 [RtMrut-PicoV/JL2014-2]





 HF677705, Parechovirus, Parechovirus C, parechovirus C1 (Sebokele virus) [An/B/1227/d]





 KY645497, unassigned, parechovirus E1 (falcon picornavirus)  [falcon/HA18-080/2014/HUN]





 L02971, Parechovirus, Parechovirus A, parechovirus A1 [Harris]





 KF006989, Parechovirus, Parechovirus D, parechovirus D (ferret parechovirus) [MpPeV1]



 MG600084, unassigned, parechovirus F1 (Yili Teratoscincus roborowskii picornavirus 2) [LPWC210215]









 KJ641698, Shanbavirus, Shanbavirus A, shanbavirus A1 [BtMf-PicoV-1/SAX2011]





 KC843627, Potamipivirus, Potamipivirus A, potamipivirus A1 (eel picornavirus) [F15/05]



 MK189163, unassigned, potamipivirus B1 (threespine stipleback picornavirus) [TSPV]





 MG600098, unassigned, Wenling pleuronectiformes picornavirus [XDXMG712]





 MG600071, unassigned, Beihai pentapodus picornavirus [LXMC175911]





 KF306267, Limnipivirus, Limnipivirus B, limnipivirus B1 (carp picornavirus) [F37/06]



 KF183915, Limnipivirus, Limnipivirus C, limnipivirus C1 (fathead minnow picornavirus) [FHMPV-1]
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 KX290465, Avihepatovirus, Avihepatovirus A, avihepatovirus A3 (duck hepatitis A virus 3) [HBGT/China/2014]
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 KY312544, Grusopivirus, Grusopivirus A, grusopivirus A1 (crane picornavirus 5) [yc-5] 



 KY312542, Grusopivirus, Grusopivirus A, grusopivirus A2 (crane picornavirus 3) [yc-3] 





 KY312545, Grusopivirus, Grusopivirus B, grusopivirus B1 (crane picornavirus 6) [yc-6] 
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 KC614703, Avisivirus, Avisivirus A, avisivirus A1 [turkey/USA-IN1/2010]





 KF979334, Avisivirus, Avisivirus C, avisisvirus C1 (chicken picornavirus 3) [45C]



 KT880669, Avisivirus, Avisivirus C, avisivirus C1 [Pf-CHK1/AsV]







 KF979333, Avisivirus, Avisivirus B, avisivirus B1 (chicken picornavirus 2) [44C]





 KJ000696, Aalivirus, Aalivirus A, aalivirus A1 (duck picornavirus) [GL/12]
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 KY670597, Kunsagivirus, Kunsagivirus C, kunsagivirus C1 (bakunsa virus) [baboon/M27-KuV/1986/TAN]





 EU142040, Aquamavirus, Aquamavirus A, aquamavirus A1 (seal picornavirus) [HO.02.21]



 MH760796, Aquamavirus, Aquamavirus A, aquamavirus A2 (bear picornavirus) [CH-1]
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