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	Abstract of Taxonomy Proposal:  

	
Description of current taxonomy:       Currently, 40 viroid species are classified in the family Pospiviroidae. They are grouped into the following five genera: Apscaviroid (19 species), Cocadviroid (4 species), Coleiviroid (5 species), Hostuviroid (2 species), Pospiviroid(10 species). Two new viroids (Opuntia viroid 2, OVd2, and Mexican opuntia viroid, MOVd) have been reported to be potential members of two new species in the genera Apscaviroid and Pospiviroid, respectively.	Comment by Murilo Zerbini: This is confusing because Opuntia is both a genus name (Opuntia ficus-indica) and a common name (fig opuntia), so it could be written in uppercase or lowercase. It is unfortunate that the authors chose to call the virus Mexican opuntia virus (with a lowercase o), since all other Opuntia viruses have Opuntia (uppercase O) in the virus name. But we don't regulate virus names, so... 

Proposed taxonomic changes:     
1. To classify Opuntia viroid 2 as a member of the new species “Apscaviroid opuntiae” in the genus Apscaviroid, family Pospiviroidae. 
2. To classify Mexican opuntia viroid as a member of the new species “Pospiviroid opuntiae” in the genus Pospiviroid, family Pospiviroidae

Demarcation criteria for new taxa: 
Current species demarcation criteria for viroids require that the highest pairwise identity score (PWIS) between the viroid under classification and all sequence variants assigned to a given genus be lower than the threshold identity score (TIS) established for that genus. Because sequence diversity varies among genera, TIS values are genus-specific.

Justification:      
OVd2 and MOVd are new viroids fulfilling the ICTV criteria for classification as new viroid species in the genera Apscaviroid and Pospiviroid.





	Text of Taxonomy proposal:   

	
Description of current taxonomy:       
Currently, 40 viroid species are classified in the family Pospiviroidae. They are grouped into the following five genera: Apscaviroid (19 species), Cocadviroid (4 species), Coleiviroid (5 species), Hostuviroid (2 species), Pospiviroid(10 species).

Viroids in the family Pospiviroidae are assigned to one of five genera based on the presence of characteristic structural features, including the central conserved region (CCR) and additional motifs such as the terminal conserved region (TCR) or the terminal conserved hairpin (TCH) [1]. Species demarcation within each genus is currently based primarily on a genus-specific threshold identity score (TIS). The classification process involves calculating a pairwise sequence identity score (PWIS) matrix using the candidate genomic sequences of the candidate viroid and all reported sequence variants of viroid species already assigned to the corresponding genus.


Proposed taxonomic change(s):     
Opuntia viroid 2 (OVd2) and Mexican opuntia viroid (MOVd) [2] are two new viroids recently isolated from Opuntia spp. that display features typical of members of the genus Apscaviroid (OVd2) or Pospiviroid (MOVd), respectively. Indeed, OVd2 and MOVd contain the terminal conserved region (TCR) and the CCR conserved in members of the genus Apscaviroid and Pospiviroid, respectively.  These viroids have been proposed to be members of two new species in these genera [2]. Here we show that indeed these viroids fulfil the species demarcation criteria established by ICTV and should be classified as representative members of two new species belonging to the genera Apscaviroid and Pospiviroid (family Pospiviroidae), respectively. 


Demarcation criteria for new taxon/taxa:
The species demarcation criteria for the members of genera Apscaviroid and Pospiviroid of the family Pospiviroidae are the following:
· Genus Apscaviroid: 
Viroids with rod-like or quasi rod-like conformation, with the TCR, a CCR identical to that of members of the other species of the genus and less than 78% pairwise sequence identity with respect to the members of the genus are classified in different species. For viroids with PWIS close to 78%, evidence of distinct biological properties should be provided.
· Genus Pospiviroid:
Viroids with a rod-like conformation, with the TCH, with the CCR identical to that of members of the other species of the genus and less than 83% pairwise sequence identity with respect to the other members of the genus, should be classified in different species. For viroids with PWIS close to 83%, evidence of distinct biological properties should be provided.

Justification:      
OVd2 contains the TCR and the CCR shared by all the members of the genus Apscaviroid, therefore it can be classified as a member of this genus. The PWSI calculated using the Opuntia viroid 2 (PP579661) sequence and the reported sequences of all the other Apscaviroid species (1011 sequences), showed the highest sequence identity value of 58.6% with apple dimple fruit viroid  (X99487; species Apscaviroid fossulamali). Because this value is below the TIS determined for the genus Apscaviroid (78%, Figure 1), OVd2 fulfills the criteria to be classified as a member of a new species in the genus Apscaviroid. The proposed name for this species is “Apscaviroid opuntiae”. 

MOVd contains the TCR and the CCR shared by all the members of the genus Pospiviroid, therefore it fulfils the criteria to be classified as a member of this genus. The pairwise identity matrix calculated using the Mexican opuntia viroid sequence (PP579660) and the reported sequences of all the other pospiviroid species (945 sequences), showed the highest sequence identity value of 76.8% with Iresine viroid 1  (GU911350; species Pospiviroid alphairesinis). Because this value is below the TIS determined for the genus Pospiviroid (83%, Figure 2), MOVd fulfills the criteria to be classified as a member of a new species in the genus Pospiviroid. The proposed name for this species is “Pospiviroid opuntiae”.

The proposal is supported by phylogenetic analyses showing that OVd2 and MOVd cluster together with other members of the genera Apscaviroid and Pospiviroid, respectively (Figure 3).
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Figure 1. Distribution of PWISs between full-length sequences of members of the genus Apscaviroid, including Opuntia viroid 2. The highest PWIS between OVd2 and the other apscaviroid species variants, is with a sequence of apple fruit dimple viroid (58.6%, green vertical line), which is below the threshold identity score (TIS) determined for the genus Apscaviroid (78%) (red dashed line).
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Figure 2.  Distribution of PWISs between full-length sequences of members of the genus Pospiviroid, including Mexican opuntia viroid. The highest PWIS in the matrix is the one between MOVd and a sequence of Iresine viroid 1 (76.8%, brown vertical line), which is below the threshold identity score determined (TIS) for the genus Pospiviroid (83%) (red dashed line).
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Figure 3. Maximum likelihood phylogenetic tree inferred with the reference sequences of the species currently classified in the five genera of the family Pospiviroidae and of the viroids that are not yet classified (red dots). Bootstrap values (generated by 1,000 replicates) are shown next to the nodes. The tree is drawn to scale, with the of the branches lengths proportional to the number of substitutions per site. Genera are reported on the left.
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