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Create one new genus, Diresapivirus, with two species, Diresapivirus A and Diresapivirus B

Various picornaviruses from pharyngeal or anal swabs of bats captured in China have been described by Wu et al. (2016). Samples of 4440 bat individuals of 40 species were analyzed. Four novel viruses (Table 1) are distantly related to entero- and sapeloviruses and comprise members of two species of a new picornavirus genus. These viruses were provisionally named diresapiviruses.

Table 1: Bat picornavirus isolates									
Virus		   strain			host species				GenBank acc. no.	
diresapivirus A1	   BtRf-PicoV-1/YN2012	Rhinolophus ferrumequinum	KJ641685 (complete genome)
diresapivirus A1	   BtRlep-PicoV/FJ2012	Rhinolophus lepidus		KJ641688 (partial genome)
diresapivirus A1	   BtRa-PicoV/JS2013	Rhinolophus affinis		KJ641692 (partial genome)
diresapivirus B1	   BtNv-PicoV/SC2013	Nyctalus velutinus		KJ641697 (complete genome)


Relation to other picornaviruses:
- Genome layout of diresapiviruses:
	5'-UTR[1A-1B-1C-1D/2Apro-2B-2Chel/3A-3BVPg-3Cpro-3Dpol]3'-UTR
	(compare Fig. 1 of supporting material)
- Diresapviruses have typical hallmarks of picornaviruses:
		- capsid proteins 1B, 1C, 1D have rhv domains with drug-binding site,
		- 2Apro with GxCG motif of chymotrypsin-like cystein proteinases. The presumed catalytic 
		  tryad comprises the conserved H65-D95-GxC166G residues. 
		- 2Chel with GxxGxGKS motif of helicases,
		- 3BVPg peptides with Y-3 residue,
		- 3Cpro with GxCGx10GxH motif,
		- 3Dpol with KDE, PSG, YGDD and FLKR motifs.
- Diresapiviruses comprise a distinct clade of the Anativirus/Enterovirus/Rabovirus/Sapelovirus supergroup (supergroup 3) in phylogenetic analyses (compare Figs. 2 & 3 of supporting material).





Distinguishing features:
- Diresapiviruses lack a L protein.
- Sequence divergence (uncorrected p-distance) of complete polyprotein suggest two diresapivirus species: 31.9-32.8% divergence of polyprotein in between-species comparisons; within-species comparisons indicate 1 diresapivirus A1 type (compare Table 2).
Table 2. Estimates of evolutionary divergence between diresapivirus sequences
                                                    [  1     2     3     4 ]
[1] KJ641685, diresapivirus A1 BtRf-PicoV-1/YN2012   
[2] KJ641688, diresapivirus A1 BtRlep-PicoV/FJ2012   0.011
[3] KJ641692, diresapivirus A1 BtRa-PicoV/JS2013     0.011 0.005
[4] KJ641697, diresapivirus B1 BtNv-PicoV/SC2013     0.319 0.327 0.328
- Sequence divergences (uncorrected p-distances) of orthologous proteins in pairwise comparisons of diresapiviruses with representative sequences of all acknowledged and proposed species of picornavirus supergroup 3 (Anativirus/Enterovirus/Rabivirus/Sapelovirus) support creation of one genus with two species (compare Table 3).

Table 2: Amino acid divergence*								
diresapivirus A1 (KJ641685) vs. member of ...			P1	2Chel	3Cpro	3Dpol	
within-genus comparisons:
Diresapivirus†	Diresapivirus A† (diresapivirus A1, KJ641688)	  1.3%	  0.9%	  0.5%	  0.4%
			Diresapivirus B† (diresapivirus B1)			31.0%	17.8%	35.3%	24.7%
between-genus comparisons:
Anativirus	Anativirus A (duck picornavirus)			61.7%	57.2%	64.2%	42.6%
			Anativirus B (phacovirus)				62.7%	61.0%	69.8%	50.9%
			Anativirus B (quail picornavirus)			62.6%	61.7%	64.2%	51.7%
Boosepivirus†	Boosepivirus A† (boosepivirus A1)			62.8%	52.3%	54.2%	44.9%
			Boosepivirus B† (boosepivirus B1)			61.6%	52.9%	60.9%	46.6%
			Boosepivirus C† (boosepivirus C1)			60.7%	56.7%	58.1%	46.4%
Enterovirus	Enterovirus A (enterovirus A71)			67.7%	57.4%	61.3%	47.6%
			Enterovirus B (enterovirus B1)			67.6%	54.9%	60.8%	47.9%
			Enterovirus C (poliovirus 1)			67.8%	59.3%	60.8%	45.6%
			Enterovirus D (enterovirus D68)			66.7%	57.7%	61.3%	46.5%
			Enterovirus E (enterovirus E1)			67.9%	59.7%	61.3%	47.9%
			Enterovirus F (enterovirus F1)			66.2%	58.3%	61.9%	45.3%
			Enterovirus G (enterovirus G1)			68.4%	60.8%	61.9%	45.5%
			Enterovirus H (enterovirus H1)			67.3%	57.4%	62.4%	47.4%
			Enterovirus I (enterovirus I1)			67.4%	58.6%	63.0%	44.9%
			Enterovirus J (enterovirus J1)			66.8%	54.7%	60.2%	43.2%
			Enterovirus K (enterovirus K1)			64.7%	56.7%	62.0%	49.6%
			Enterovirus L (enterovirus L1)			66.3%	58.5%	57.5%	45.9%
			Rhinovirus A (human rhinovirus A9)			68.1%	63.0%	61.9%	46.8%
			Rhinovirus B (human rhinovirus B3)			68.3%	58.2%	62.8%	44.7%
			Rhinovirus C (human rhinovirus C1)			69.0%	60.0%	60.2%	47.0%
Felipivirus†	Felipivirus A† (felipivirus A1)			59.8%	51.1%	55.2%	42.6%
Parabovirus†	Parabovirus A† (parabovirus A1)			59.6%	53.2%	54.9%	43.5%
			Parabovirus B† (parabovirus B1)			59.7%	45.8%	57.1%	43.9%
			Parabovirus C† (parabovirus C1)			59.5%	50.2%	60.1%	41.1%
Rabovirus	Rabovirus A (rabovirus A1)				61.9%	56.4%	62.5%	45.9%
			Rabovirus B (rabovirus B1)				62.8%	51.5%	65.2%	49.0%
			Rabovirus C (rabovirus C1)				60.1%	54.7%	63.6%	45.5%
			Rabovirus D (rabovirus D1)			60.5%	53.9%	64.1%	46.6%
Sapelovirus	Sapelovirus A (porcine sapelovirus )			58.1%	53.5%	64.1%	47.1%
			Sapelovirus B (simian sapelovirus)			57.4%	48.2%	59.7%	41.7%	
* number of amino acid differences per site
† proposed taxa

Type species of genus: 
Diresapivirus A, diresapivirus A1 strain BtRf-PicoV-1/YN2012, GenBank acc. no. KJ641685


Exemplar:
Diresapivirus A, diresapivirus A1 strain BtRf-PicoV-1/YN2012, GenBank acc. no. KJ641685
Diresapivirus B, diresapivirus B1 strain BtNv-PicoV-1/SC2013, GenBank acc. no. KJ641697


Species demarcation criteria:
Members of a species of the genus Diresapivirus:
- are less than 30% divergent in polyprotein aa sequence,
- are less than 40% divergent in P1 aa sequence,
- are less than 35% divergent in 2C+3CD aa sequence,
- share a common genome organization,


Origin of name:
diresapivirus: derived from acronym "distant relatives of rabo-, entero-, sapelo-, anativiruses" and picornavirus


	References:

	
1.	Wu et al. 2016. Deciphering the bat virome catalog to better understand the ecological diversity of bat viruses and the bat origin of emerging infectious diseases. ISME J 10:609-620.






Supporting Material



Figure 1: Genome of diresapiviruses (schematic depiction). The open reading frame is indicated by a box. Positions of putative 3Cpro cleavage sites are indicated by a , the putative 2Apro cleavage site by a diamond (), and the VP0 processing site by a ¶. The names and lengths of the deduced proteins are presented. The 5'-UTRs may be incomplete. The exact location of the 1D/2A cleavage site is unknown (indicated by a ?).






Legend to Figure 2:  Phylogenetic analysis of picornavirus P1 using Bayesian tree inference (MrBayes 3.2). Eighty-nine picornavirus sequences of the Anativirus/Enterovirus/Rabovirus/Sapelovirus supergroup were retrieved from GenBank; the enterovirus 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). Ninty-two picornavirus sequences of the Anativirus/Enterovirus/Rabovirus/Sapelovirus 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 15,000,000 generations. The optimal substitution model (GTR+G+I) was determined with MEGA 5. The scale indicates substitutions/site.
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Diresapivirus B, diresapivirus B1  [BtNv-PicoV/SC2013], GenBank acc. no. KJ641697
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AY563023, Anativirus, Anativirus A, anativirus A1(duck picornavirus) [TW90A]

FR727144, 

unassigned

,pigeon picornavirus B [03/641]

KC560801, 

unassigned

,pigeonpicornavirusB [GAL-7/2010/Hungary]

KJ641692, Diresapivirus, DiresapivirusA, diresapivirusA1 (bat picornavirus) [BtRa-PicoV/JS2013]



KJ641688, Diresapivirus, DiresapivirusA,diresapivirusA1 (bat picornavirus) [BtRlep-PicoV/FJ2012]



KJ641685, Diresapivirus, DiresapivirusA,diresapivirusA1 (bat picornavirus) [BtRf-PicoV-1/YN2012]



KJ641697, Diresapivirus, DiresapivirusB,diresapivirusB1 (bat picornavirus) [BtNv-PicoV/SC2013]



M81861, Cardiovirus, Cardiovirus A, encephalomyocarditis virus 1 [R]
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 KJ641694, unassigned, bat picornavirus [BtRs-PicoV/YN2010]



 MF352415, unassigned, Rhinolophus picornavirus [Guizhou-Rr100]





 MF352416, unassigned, Rhinolophus picornavirus [Henan-Rf265]





 JN831356, unassigned, Canine picornavirus [325F]





 JQ814852, unassigned, Ia io picornavirus 1





 HQ595343, unassigned, bat picornavirus 2 [SK17F]



 HQ595342, unassigned, bat picornavirus 2 [MH9F]





 HQ595341, unassigned, bat picornavirus 1 [LMH22A]



 HQ595340, unassigned, bat picornavirus 1 [NC16A]









 HQ595345, unassigned, bat picornavirus 3 [TLC21F]



 HQ595344, unassigned, bat picornavirus 3 [TLC5F]





 KJ641693, unassigned, bat picornavirus [BtRh-PicoV/SC2013]







 JN572117, unassigned, felipivirus A1 (feline picornavirus) [356F]



 JN572119, unassigned, felipivirus A1 (feline picornavirus) [1021F]





 JN572115, unassigned, felipivirus A1 (feline picornavirus) [073F]





 JN572116, unassigned, felipivirus A2 (feline picornavirus) [127F]



 JN572118, unassigned, felipivirus A2 (feline picornavirus) [661F]







 KJ641687, unassigned, bat picornavirus [BtMf-PicoV/FJ2012]



 KJ641690, unassigned, bat picornavirus [BtMf-PicoV-1/GD2012]





 KJ641699, unassigned, bat picornavirus [BtMf-PicoV-2/SAX2011]









 LR216012, unassigned, boosepivirus C1 (ovine picornavirus) [NA]



 LR216006, unassigned, boosepivirus C1 (ovine picornavirus) [NA]





 LR216011, unassigned, boosepivirus C1 (ovine picornavirus) [NA]





 LR216008, unassigned, boosepivirus C1 (ovine picornavirus) [NA]



 LR216007, unassigned, boosepivirus C1 (ovine picornavirus) [NA]







 LC036581, unassigned, boosepivirus B1 (bovine picornavirus) [Bo-12-11/2009/JPN]



 LC036582, unassigned, boosepivirus B1 (bovine picornavirus) [Bo-12-38/2009/JPN]





 LC036579, unassigned, boosepivirus B1 (bovine picornavirus) [Bo-12-3/2009/JPN]





 LC036580, unassigned, boosepivirus B2 (bovine picornavirus) [Bo-12-7/2009/JPN]







 LC006971, unassigned, boosepivirus A1 (bovine picornavirus) [Bo-11-39/2009/JPN]





 MF352412, unassigned, parabovirus A1 (Rattus norwegicus picornavirus) [Longwan-Rn37]



 MF352414, unassigned, parabovirus A2 (Apodemus agrarius picornavirus) [Longquan-R132]





 KY432935, unassigned, parabovirus A3 [RtNn-PicoV/HuB2015-3]





 KY432932, unassigned, parabovirus A4 [RtMruf-PicoV/JL2014-3]





 KY432927, unassigned, parabovirus B1 [RtCb-PicoV/HeB2014]





 KY432933, unassigned, parabovirus C1 [RtNn-PicoV/HuB2015-1]





 KY855433, unassigned, marmot sapelovirus 2 [HT6]









 DQ092769, Enterovirus, Enterovirus E, enterovirus E1 [LC-R4]



 AF363453, Enterovirus, Enterovirus G, enterovirus G1 [UKG/410/73]





 DQ092770, Enterovirus, Enterovirus F, enterovirus F1 [BEV-261]



 KP345887, Enterovirus, Enterovirus I, enterovirus I1 (dromedary camel enterovirus 1) [19CC]







 U22521, Enterovirus, Enterovirus A, enterovirus A71 [BrCr]



 AF326766, Enterovirus, Enterovirus J, enterovirus J1 [1631]







 AF201894, Enterovirus, Enterovirus H, enterovirus H1 [A-2 plaque virus]





 AY426531, Enterovirus, Enterovirus D, enterovirus D68 [Fermon]





 FJ445177, Enterovirus, Rhinovirus A, human rhinovirus A9 [ATCC VR-489]



 EF186077, Enterovirus, Rhinovirus C, human rhinovirus C3 [QPM]





 DQ473485, Enterovirus, Rhinovirus B, human rhinovirus B3 [FEB]





 M16560, Enterovirus, Enterovirus B, coxsackievirus B1 [Japan]



 V01149, Enterovirus, Enterovirus C, poliovirus 1 [Mahoney]









 KX156158, Enterovirus, Enterovirus K, enterovirus K1 [rodent/Ee/PicoV/NX2015]



 KU587555, Enterovirus, Enterovirus L, enterovirus L1 [SEV-gx]







 KJ950883, Rabovirus, Rabovirus A, rabovirus A2 (rat picornavirus) [NYC-B10]



 KY432936, Rabovirus, Rabovirus A, rabovirus A2 (Picornavirales sp.) [RtRn-PicoV/GD2015]





 KP233897, Rabovirus, Rabovirus A, rabovirus A1 [Berlin/Jan2011/0572]





 KY432926, Rabovirus, Rabovirus B, rabovirus B1 (Picornavirales sp.) [RtMp-PicoV/YN2014]



 MF175072, Rabovirus, Rabovirus D, rabovirus D1 (murine picornavirus) [2014/M005/0074]





 KY855432, Rabovirus, Rabovirus C, rabovirus C (marmot sapelovirus 1) [HT5]











 HQ875059, Sapelovirus, Sapelovirus A, porcine sapelovirus [csh]



 KJ463384, Sapelovirus, Sapelovirus A, porcine sapelovirus [QT2013]





 JX286666, Sapelovirus, Sapelovirus A, porcine sapelovirus [YC2011]



 KF539414, Sapelovirus, Sapelovirus A, porcine sapelovirus [JD2011]







 KJ821019, Sapelovirus, Sapelovirus A, porcine sapelovirus [KS04105]



 KJ821020, Sapelovirus, Sapelovirus A, porcine sapelovirus [KS05151]







 KX574284, Sapelovirus, Sapelovirus A, porcine sapelovirus [USA/IA33375/2015]





 KX354740, Sapelovirus, Sapelovirus A, porcine sapelovirus [HuN1]





 AF406813, Sapelovirus, Sapelovirus A, porcine sapelovirus [V13]





 JX627573, Sapelovirus, Sapelovirus B, simian sapelovirus 3 [WUHARV Sapelovirus 1]



 JX627574, Sapelovirus, Sapelovirus B, simian sapelovirus 3 [WUHARV Sapelovirus 2]





 AY064708, Sapelovirus, Sapelovirus B, simian sapelovirus 1 [2383]





 EU789367, Sapelovirus, Sapelovirus B, simian sapelovirus 2 [VRDL1]







 KX644938, unassigned, bat sapelovirus [bat/CAM/Sap-P24/2013]





 MG600105, unassigned, Guangxi changeable lizard picornavirus 2 [GXSXC128559]





 KJ641696, unassigned, bat picornavirus [BtVs-PicoV/SC2013]



 LC386162, unassigned, porcine picornavirus [Japan/Pig/Isi-Im1/JPN/2015]





 KJ641689, unassigned, bat picornavirus [BtMa-PicoV/FJ2012]







 JN420368, unassigned, California sea lion sapelovirus 1 [1162]



 JN420367, unassigned, California sea lion sapelovirus 2 [1153]









 MK521918, unassigned, Tasmanian devil-associated sapelovirus [wukalina/Tasmania/Sarcophilus harrisii/2017/DN125220]





 KT880670, unassigned, anativirus B1 (phacovirus) [Pf-CHK1/PhV]



 KX100569, unassigned, anativirus B1 (chicken picornavirus) [UCC/PhV]





 JN674502, unassigned, anativirus B2 (quail picornavirus) [QPV1/HUN/2010]





 AY563023, Anativirus, Anativirus A, anativirus A1 (duck picornavirus) [TW90A]







 FR727144, unassigned, pigeon picornavirus B [03/641]



 KC560801, unassigned, pigeon picornavirus B [GAL-7/2010/Hungary]







 KJ641692, Diresapivirus, Diresapivirus A, diresapivirus A1 (bat picornavirus) [BtRa-PicoV/JS2013] 



 KJ641688, Diresapivirus, Diresapivirus A, diresapivirus A1 (bat picornavirus) [BtRlep-PicoV/FJ2012] 





 KJ641685, Diresapivirus, Diresapivirus A, diresapivirus A1 (bat picornavirus) [BtRf-PicoV-1/YN2012] 





 KJ641697, Diresapivirus, Diresapivirus B, diresapivirus B1 (bat picornavirus) [BtNv-PicoV/SC2013] 







 M81861, Cardiovirus, Cardiovirus A, encephalomyocarditis virus 1 [R]
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JN572117, unassigned, felipivirusA1 (felinepicornavirus) [356F]

JN572119, unassigned,felipivirusA1 (felinepicornavirus) [1021F]

JN572115, unassigned,felipivirusA1 (felinepicornavirus) [073F]

JN572116, unassigned,felipivirusA2 (felinepicornavirus) [127F]

JN572118, unassigned,felipivirusA2 (felinepicornavirus) [661F]

KY855433, unassigned,marmotsapelovirus2 [HT6]

KJ641687, unassigned,bat picornavirus[BtMf-PicoV/FJ2012]

KJ641699, unassigned,bat picornavirus[BtMf-PicoV-2/SAX2011]

KJ641690, unassigned,bat picornavirus[BtMf-PicoV-1/GD2012]

HQ595345, unassigned,bat picornavirus3 [TLC21F]

HQ595344, unassigned,bat picornavirus3 [TLC5F]

KJ641693, unassigned,bat picornavirus[BtRh-PicoV/SC2013]

HQ595343, unassigned,bat picornavirus2 [SK17F]

HQ595342, unassigned,bat picornavirus2 [MH9F]

HQ595341, unassigned,bat picornavirus1 [LMH22A]

HQ595340, unassigned,bat picornavirus1 [NC16A]

JQ814852, unassigned,Iaiopicornavirus1

KJ641694, unassigned,bat picornavirus[BtRs-PicoV/YN2010]

MF352415, unassigned,Rhinolophuspicornavirus[Guizhou-Rr100]

MF352416, unassigned,Rhinolophuspicornavirus[Henan-Rf265]

JN831356, unassigned,caninepicornavirus[325F]

LR216012, unassigned, boosepivirusC1(ovinepicornavirus) [NA]

LR216006, unassigned,boosepivirusC1 (ovinepicornavirus) [NA]

LR216011, unassigned,boosepivirusC1 (ovinepicornavirus) [NA]

LR216008, unassigned,boosepivirusC1 (ovinepicornavirus) [NA]

LR216007, unassigned,boosepivirusC1 (ovinepicornavirus) [NA]

LC036579, unassigned,boosepivirusB1 (bovine picornavirus) [Bo-12-3/2009/JPN]

LC036581, unassigned,boosepivirusB1 (bovine picornavirus) [Bo-12-11/2009/JPN]

LC036582, unassigned,boosepivirusB1 (bovine picornavirus) [Bo-12-38/2009/JPN]

LC036580, unassigned,boosepivirusB2 (bovine picornavirus) [Bo-12-7/2009/JPN]

LC006971, unassigned,boosepivirusA1 (bovine picornavirus) [Bo-11-39/2009/JPN]

MF352412, unassigned,parabovirusA1 (Rattus norwegicus picornavirus) [Longwan-Rn37]

MF352414, unassigned,parabovirusA2 (Apodemusagrariuspicornavirus) [Longquan-R132]

KY432935, unassigned, parabovirusA3 [RtNn-PicoV/HuB2015-3]

KY432932, unassigned, parabovirusA4 [RtMruf-PicoV/JL2014-3]

KY432940, unassigned,parabovirusA4 [RtAc-PicoV/GZ2016]

KY432927, unassigned,parabovirusB1 [RtCb-PicoV/HeB2014]

KY432933, unassigned,parabovirusC1 [RtNn-PicoV/HuB2015-1]

M16560, Enterovirus, EnterovirusB, coxsackievirusB1 [Japan]

AF326766, Enterovirus, EnterovirusJ, enterovirusJ1 [1631]

V01149, Enterovirus, EnterovirusC, poliovirus1 [Mahoney]

AY426531, Enterovirus, EnterovirusD, enterovirusD68 [Fermon]

U22521, Enterovirus, EnterovirusA, enterovirusA71 [BrCr]

DQ092770, Enterovirus, EnterovirusF, enterovirusF1 [BEV-261]

KP345887, Enterovirus, EnterovirusI, enterovirusI1 (dromedarycamelenterovirus1) [19CC]

DQ092769, Enterovirus, EnterovirusE, enterovirusE1 [LC-R4]

AF363453, Enterovirus, EnterovirusG, enterovirusG1 [UKG/410/73]

AF201894, Enterovirus, EnterovirusH, enterovirusH1 [A-2 plaquevirus]

FJ445177, Enterovirus, RhinovirusA, human rhinovirusA9 [ATCC VR-489]

EF186077, Enterovirus, RhinovirusC, human rhinovirusC3 [QPM]

DQ473485, Enterovirus, RhinovirusB, human rhinoviursB3 [FEB]

KX156158, Enterovirus, EnterovirusK, enterovirusK1 [rodent/Ee/PicoV/NX2015]

KU587555, Enterovirus, EnterovirusL, enterovirusL1 [SEV-gx]

KP233897, Rabovirus, RabovirusA, rabovirusA1 [Berlin/Jan2011/0572]

KY432936, Rabovirus,RabovirusA, rabovirusA2 [RtRn-PicoV/GD2015]

KJ950883, Rabovirus,RabovirusA, rabovirusA2 (rat picornavirus) [NYC-B10]

KY432937, unassigned, [RtNn-PicoV/SAX2016]

KY432926, Rabovirus,RabovirusB, rabovirusB1 [RtMp-PicoV/YN2014]

MF175072, Rabovirus,RabovirusD, rabovirusD1 (murinepicornavirus) [NYC/2014/M005/0074]

KY855432, Rabovirus,RabovirusC, rabovirusC1 (marmotsapelovirus1) [HT5]

KJ641692, Diresapivirus, DiresapivirusA, diresapivirusA1 (bat picornavirus) [BtRa-PicoV/JS2013]

KJ641688, Diresapivirus, DiresapivirusA, diresapivirusA1 (bat picornavirus) [BtRlep-PicoV/FJ2012]

KJ641685, Diresapivirus, DiresapivirusA, diresapivirusA1 (bat picornavirus) [BtRf-PicoV-1/YN2012]

KJ641697, Diresapivirus, DiresapivirusB, diresapivirusB1 (bat picornavirus) [BtNv-PicoV/SC2013]

JX286666, Sapelovirus, SapelovirusA, porcinesapelovirus[YC2011]

KJ463384, Sapelovirus, SapelovirusA, porcinesapelovirus[QT2013]

KF539414, Sapelovirus, SapelovirusA, porcinesapelovirus[JD2011]

KX354740, Sapelovirus, SapelovirusA, porcinesapelovirus[HuN1]

HQ875059, Sapelovirus, SapelovirusA, porcinesapelovirus[csh]

KJ821019, Sapelovirus, SapelovirusA, porcinesapelovirus[KS04105]

KJ821020, Sapelovirus, SapelovirusA, porcinesapelovirus[KS05151]

KX574284, Sapelovirus, SapelovirusA, porcinesapelovirus[USA/IA33375/2015]

AF406813, Sapelovirus, SapelovirusA, porcinesapelovirus[V13]

JX627573, Sapelovirus, SapelovirusB, simiansapelovirus3 [WUHARV Sapelovirus1]

JX627574, Sapelovirus, SapelovirusB, simiansapelovirus3 [WUHARV Sapelovirus2]

AY064708, Sapelovirus, SapelovirusB, simiansapelovirus1 [2383]

EU789367, Sapelovirus, SapelovirusB, simiansapelovirus2 [VRDL1]

JN420368, unassigned,California sealionsapelovirus1 [1162]

JN420367, unassigned,California sealionsapelovirus2 [1153]

KX644938, unassigned,bat sapelovirus[bat/CAM/Sap-P24/2013]

KT880670, unassigned,anativirusB1 (phacovirus) [Pf-CHK1/PhV]

KX100569, unassigned,anativirusB1 (chickenpicornavirus) [UCC/PhV]

JN674502, unassigned,anativirusB2 (quailpicornavirus) [QPV1/HUN/2010]

FR727144, unassigned,pigeonpicornavirusB [03/641]

KC560801, unassigned,pigeonpicornavirusB [GAL-7/2010/Hungary]

FR727145, unassigned,pigeonpicornavirusA [03/603-7]

AY563023, Anativirus, AnativirusA,  (duck picornavirus) [TW90A]

MK521918, unassigned,Tasmaniandevil-associatedsapelovirus[wukalina]

KJ641696, unassigned,bat picornavirus[BtVs-PicoV/SC2013]

KJ641689, unassigned,bat picornavirus[BtMa-PicoV/FJ2012]

LC386162, unassigned,porcinepicornavirus[Japan/Pig/Isi-Im1/JPN/2015]

MG600105, unassigned,Guangxi changeablelizardpicornavirus2 [GXSXC128559]

M81861, Cardiovirus, CardiovirusA, encephalomyocarditisvirus1 [R]
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 JN572117, unassigned, felipivirus A1 (feline picornavirus) [356F]



 JN572119, unassigned, felipivirus A1 (feline picornavirus) [1021F]





 JN572115, unassigned, felipivirus A1 (feline picornavirus) [073F]





 JN572116, unassigned, felipivirus A2 (feline picornavirus) [127F]



 JN572118, unassigned, felipivirus A2 (feline picornavirus) [661F]







 KY855433, unassigned, marmot sapelovirus 2 [HT6]





 KJ641687, unassigned, bat picornavirus [BtMf-PicoV/FJ2012]



 KJ641699, unassigned, bat picornavirus [BtMf-PicoV-2/SAX2011]





 KJ641690, unassigned, bat picornavirus [BtMf-PicoV-1/GD2012]







 HQ595345, unassigned, bat picornavirus 3 [TLC21F]



 HQ595344, unassigned, bat picornavirus 3 [TLC5F]





 KJ641693, unassigned, bat picornavirus [BtRh-PicoV/SC2013]







 HQ595343, unassigned, bat picornavirus 2 [SK17F]



 HQ595342, unassigned, bat picornavirus 2 [MH9F]





 HQ595341, unassigned, bat picornavirus 1 [LMH22A]



 HQ595340, unassigned, bat picornavirus 1 [NC16A]







 JQ814852, unassigned, Ia io picornavirus 1





 KJ641694, unassigned, bat picornavirus [BtRs-PicoV/YN2010]



 MF352415, unassigned, Rhinolophus picornavirus [Guizhou-Rr100]





 MF352416, unassigned, Rhinolophus picornavirus [Henan-Rf265]







 JN831356, unassigned, canine picornavirus [325F]







 LR216012, unassigned, boosepivirus C1 (ovine picornavirus) [NA]



 LR216006, unassigned, boosepivirus C1 (ovine picornavirus) [NA]





 LR216011, unassigned, boosepivirus C1 (ovine picornavirus) [NA]





 LR216008, unassigned, boosepivirus C1 (ovine picornavirus) [NA]



 LR216007, unassigned, boosepivirus C1 (ovine picornavirus) [NA]







 LC036579, unassigned, boosepivirus B1 (bovine picornavirus) [Bo-12-3/2009/JPN]



 LC036581, unassigned, boosepivirus B1 (bovine picornavirus) [Bo-12-11/2009/JPN]





 LC036582, unassigned, boosepivirus B1 (bovine picornavirus) [Bo-12-38/2009/JPN]



 LC036580, unassigned, boosepivirus B2 (bovine picornavirus) [Bo-12-7/2009/JPN]









 LC006971, unassigned, boosepivirus A1 (bovine picornavirus) [Bo-11-39/2009/JPN]





 MF352412, unassigned, parabovirus A1 (Rattus norwegicus picornavirus) [Longwan-Rn37]



 MF352414, unassigned, parabovirus A2 (Apodemus agrarius picornavirus) [Longquan-R132]





 KY432935, unassigned, parabovirus A3 [RtNn-PicoV/HuB2015-3]





 KY432932, unassigned, parabovirus A4 [RtMruf-PicoV/JL2014-3]



 KY432940, unassigned, parabovirus A4 [RtAc-PicoV/GZ2016]







 KY432927, unassigned, parabovirus B1 [RtCb-PicoV/HeB2014]



 KY432933, unassigned, parabovirus C1 [RtNn-PicoV/HuB2015-1]











 M16560, Enterovirus, Enterovirus B, coxsackievirus B1 [Japan]



 AF326766, Enterovirus, Enterovirus J, enterovirus J1 [1631]





 V01149, Enterovirus, Enterovirus C, poliovirus 1 [Mahoney]



 AY426531, Enterovirus, Enterovirus D, enterovirus D68 [Fermon]







 U22521, Enterovirus, Enterovirus A, enterovirus A71 [BrCr]





 DQ092770, Enterovirus, Enterovirus F, enterovirus F1 [BEV-261]



 KP345887, Enterovirus, Enterovirus I, enterovirus I1 (dromedary camel enterovirus 1) [19CC]





 DQ092769, Enterovirus, Enterovirus E, enterovirus E1 [LC-R4]





 AF363453, Enterovirus, Enterovirus G, enterovirus G1 [UKG/410/73]







 AF201894, Enterovirus, Enterovirus H, enterovirus H1 [A-2 plaque virus]





 FJ445177, Enterovirus, Rhinovirus A, human rhinovirus A9 [ATCC VR-489]



 EF186077, Enterovirus, Rhinovirus C, human rhinovirus C3 [QPM]





 DQ473485, Enterovirus, Rhinovirus B, human rhinoviurs B3 [FEB]





 KX156158, Enterovirus, Enterovirus K, enterovirus K1 [rodent/Ee/PicoV/NX2015]







 KU587555, Enterovirus, Enterovirus L, enterovirus L1 [SEV-gx]





 KP233897, Rabovirus, Rabovirus A, rabovirus A1 [Berlin/Jan2011/0572]



 KY432936, Rabovirus, Rabovirus A, rabovirus A2 [RtRn-PicoV/GD2015]





 KJ950883, Rabovirus, Rabovirus A, rabovirus A2 (rat picornavirus) [NYC-B10]





 KY432937, unassigned, [RtNn-PicoV/SAX2016]





 KY432926, Rabovirus, Rabovirus B, rabovirus B1 [RtMp-PicoV/YN2014]



 MF175072, Rabovirus, Rabovirus D, rabovirus D1 (murine picornavirus) [NYC/2014/M005/0074]





 KY855432, Rabovirus, Rabovirus C, rabovirus C1 (marmot sapelovirus 1) [HT5]











 KJ641692, Diresapivirus, Diresapivirus A, diresapivirus A1 (bat picornavirus) [BtRa-PicoV/JS2013] 



 KJ641688, Diresapivirus, Diresapivirus A, diresapivirus A1 (bat picornavirus) [BtRlep-PicoV/FJ2012] 





 KJ641685, Diresapivirus, Diresapivirus A, diresapivirus A1 (bat picornavirus) [BtRf-PicoV-1/YN2012] 





 KJ641697, Diresapivirus, Diresapivirus B, diresapivirus B1 (bat picornavirus) [BtNv-PicoV/SC2013] 







 JX286666, Sapelovirus, Sapelovirus A, porcine sapelovirus [YC2011]



 KJ463384, Sapelovirus, Sapelovirus A, porcine sapelovirus [QT2013]





 KF539414, Sapelovirus, Sapelovirus A, porcine sapelovirus [JD2011]



 KX354740, Sapelovirus, Sapelovirus A, porcine sapelovirus [HuN1]







 HQ875059, Sapelovirus, Sapelovirus A, porcine sapelovirus [csh]





 KJ821019, Sapelovirus, Sapelovirus A, porcine sapelovirus [KS04105]



 KJ821020, Sapelovirus, Sapelovirus A, porcine sapelovirus [KS05151]





 KX574284, Sapelovirus, Sapelovirus A, porcine sapelovirus [USA/IA33375/2015]







 AF406813, Sapelovirus, Sapelovirus A, porcine sapelovirus [V13]





 JX627573, Sapelovirus, Sapelovirus B, simian sapelovirus 3 [WUHARV Sapelovirus 1]



 JX627574, Sapelovirus, Sapelovirus B, simian sapelovirus 3 [WUHARV Sapelovirus 2]





 AY064708, Sapelovirus, Sapelovirus B, simian sapelovirus 1 [2383]





 EU789367, Sapelovirus, Sapelovirus B, simian sapelovirus 2 [VRDL1]







 JN420368, unassigned, California sea lion sapelovirus 1 [1162]



 JN420367, unassigned, California sea lion sapelovirus 2 [1153]





 KX644938, unassigned, bat sapelovirus [bat/CAM/Sap-P24/2013]







 KT880670, unassigned, anativirus B1 (phacovirus) [Pf-CHK1/PhV]



 KX100569, unassigned, anativirus B1 (chicken picornavirus) [UCC/PhV]





 JN674502, unassigned, anativirus B2 (quail picornavirus) [QPV1/HUN/2010]





 FR727144, unassigned, pigeon picornavirus B [03/641]



 KC560801, unassigned, pigeon picornavirus B [GAL-7/2010/Hungary]





 FR727145, unassigned, pigeon picornavirus A [03/603-7]







 AY563023, Anativirus, Anativirus A,  (duck picornavirus) [TW90A]





 MK521918, unassigned, Tasmanian devil-associated sapelovirus [wukalina]









 KJ641696, unassigned, bat picornavirus [BtVs-PicoV/SC2013]



 KJ641689, unassigned, bat picornavirus [BtMa-PicoV/FJ2012]





 LC386162, unassigned, porcine picornavirus [Japan/Pig/Isi-Im1/JPN/2015]







 MG600105, unassigned, Guangxi changeable lizard picornavirus 2 [GXSXC128559]





 M81861, Cardiovirus, Cardiovirus A, encephalomyocarditis virus 1 [R]
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