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Create 1 new species (Cadicivirus B) in the genus Dicipivirus

A novel species, named Cadicivirus B from the genus Dicipivirus was identified. Cadicivirus B was found in fecal specimens, blood, ear skin, abdominal muscles and liver tissues of 8 dead and 12 wild-living Northern white-breasted hedgehogs (Erinaceus roumanicus) in Southwest Hungary (Reuter et al., 2017). The authors named the virus hedgehog dicipivirus. 

Relation to other picornaviruses:
-	Genome layout of hedgehog dicipivirus:
	VPg+5'UTRIRES[1A-1B-1C-1D]IGRIRES[2A-2B-2C/3A-3BVPg-3Cpro-3Dpol]3'UTR-poly(A)
-	hedgehog dicipivirus has typical hallmarks of picornaviruses: 
		- capsid proteins: 1B, 1C, 1D have rhv domains with a drug-binding site, 
		- 2Chel: GxxGxGKS motif of helicases,
		- 3BVPg: Y-3 residue, passeriviruses have two putative 3BVPg peptides,
		- 3Cpro: GxCGx14GxH motif,
		- 3Dpol: KDE, PSG, YGDD, FLKR motifs
-	Phylogenetic analyses indicate that hedgehog dicipivirus clusters with Cadicivirus A (compare Figs. 1, 2 of supporting material).
Cadicivirus B belongs to genus Dicipivirus because of its dicistronic genome organisation. Phylogenetic analyses based on the amino acid sequence of P1 and 3D regions show that Cadicivirus B is clustered within the same clade as with Cadicivirus A and its strains but is very distinct from other genera of Picornaviridae (Fig. 1 and Fig. 2). Cadicivirus B distinguishes itself from Cadicivirus A in terms of similarities based on P1, P2, P3, 3D, 5’UTR and IGR regions (Table 1). In particular, there is low sequence similarity with the closely related members of Cadicivirus A (amino acid identity of P1 region is 43%; amino acid identity of 3D region is 55%) (Table 1). The divergence of the Cadicivirus B and its closely related viruses at P1 and 3D regions is shown in Table 2.

Table 1: Comparison of nucleotide and amino acid identity between Cadicivirus B and Cadicivirus A.
	Virus name
	Accession no.
	
	Cadicivirus B [Hedgehog dicipivirus]

	
	
	Amino acid identity (%)
	Nucleotide identity (%)

	
	
	P1
	P2
	P3
	3D
	5'UTR
	IGR

	Cadicivirus A
	JN819202
	43
	39
	56
	55
	52
	69

	Canine picodicistrovirus strain 236
	JN819203
	43
	39
	57
	55
	53
	69

	Canine picodicistrovirus strain 244U
	JN819204
	43
	39
	57
	55
	52
	69

















Table 2: Estimates of evolutionary divergence of P1 and 3D regions between sequences.

[ 1] #MF188967 Cadicivirus B [Hedgehog dicipivirus]
[ 2] #JN819204 Canine picodicistrovirus strain 244U
[ 3] #JN819203 Canine picodicistrovirus strain 236
[ 4] #JN819202 Cadicivirus A
[ 5] #KX783423 Rosavirus B1
[ 6] #JF973686 Rosavirus A
[ 7] #KF961188 Megrivirus A
[ 8] #KC876003 Mesivirus 1 strain HK21
[ 9] #EU236594 Bovine rhinitis B virus
[10] #AY593829 Foot-and-mouth disease virus O
[11] #AY421760 Coxsackievirus A2
[12] #FJ445111 Rhinovirus A1

P1 region
[          1       2       3       4       5       6       7       8       9      10      11      12 ]
[ 1]          
[ 2]   0.491          
[ 3]   0.491   0.014          
[ 4]   0.491   0.000   0.014          
[ 5]   0.496   0.558   0.563   0.558          
[ 6]   0.529   0.569   0.571   0.569   0.379          
[ 7]   0.821   0.810   0.812   0.810   0.826   0.815          
[ 8]   0.830   0.826   0.822   0.826   0.812   0.803   0.565          
[ 9]   0.844   0.832   0.837   0.832   0.821   0.841   0.857   0.837          
[10]   0.828   0.824   0.828   0.824   0.801   0.819   0.859   0.832   0.534          
[11]   0.806   0.819   0.819   0.819   0.815   0.817   0.851   0.850   0.764   0.775          
[12]   0.808   0.799   0.806   0.799   0.801   0.813   0.833   0.853   0.793   0.775   0.518      

3D region
[          1       2       3       4       5       6       7       8       9      10      11      12 ]
[ 1]          
[ 2]   0.429          
[ 3]   0.427   0.011          
[ 4]   0.431   0.009   0.016          
[ 5]   0.463   0.528   0.528   0.528          
[ 6]   0.459   0.491   0.491   0.493   0.259          
[ 7]   0.651   0.628   0.628   0.631   0.603   0.599          
[ 8]   0.635   0.651   0.654   0.654   0.596   0.601   0.358          
[ 9]   0.725   0.725   0.722   0.727   0.718   0.702   0.718   0.702          
[10]   0.727   0.722   0.722   0.722   0.729   0.722   0.700   0.670   0.353          
[11]   0.647   0.693   0.690   0.693   0.663   0.663   0.667   0.670   0.743   0.720          
[12]   0.665   0.667   0.672   0.667   0.649   0.665   0.677   0.677   0.734   0.729   0.450       

___ within species comparison 		 ___ between species comparison	   ___ between genera  







Exemplar:
Cadicivirus B, cadicivirus B1 (hedgehog cadicivirus) [hedgehog/H14/2015/HUN],
GenBank acc. no. MF188967

Species demarcation criteria:
Based on available sequence data, preliminary species demarcation criteria were defined.
Members of a species of genus Dicipivirus:
- share a common, dicistronic genome organization,
- share greater than 70% aa identity in the P1 (orf 1),
- share greater than 70% aa identity in the non-structural proteins 2C + 3CD.
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Figure 1: Phylogenetic analysis of amino acid sequence of P1 region among the species from Picornaviridae family using MEGA7. The tree was constructed using the maximum-likelihood method based on LG + G + I + F amino acid distance matrix. The bootstrap values were calculated from 1000 replicates. The proposed name (hedgehog dicipivirus) is indicated by a red diamond ().Sapelovirus
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Figure 2: Phylogenetic analysis of amino acid sequence of 3D region among the species from Picornaviridae family using MEGA7. The tree was constructed using the maximum-likelihood method based on LG + G + I amino acid distance matrix. The bootstrap values were calculated from 1000 replicates. The proposed name (Hedgehog dicipivirus) is indicated by a red diamond ().
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