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Short title: Create 4 new unassigned species in the family Tombusviridae 
(e.g. 6 new species in the genus Zetavirus) 
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Author(s) with e-mail address(es) of the proposer: 

Kay Scheets (kay.scheets@okstate.edu), Carmen Hernandez (cahernan@ibmcp.upv.es),  

Ramon Jordan (Ramon.Jordan@ARS.USDA.GOV), and Andy White (kawhite@yorku.ca) 

List the ICTV study group(s) that have seen this proposal: 

A list of study groups and contacts is provided at 
http://www.ictvonline.org/subcommittees.asp . If 
in doubt, contact the appropriate subcommittee 
chair (fungal, invertebrate, plant, prokaryote or 
vertebrate viruses) 

Tombusviridae and Umbravirus Study 

Group 

ICTV-EC or Study Group comments and response of the proposer: 

SG comment: The decision to accept this proposal was unanimous.  With respect to the genus 

name, 3 members voted pelarspovirus and 2 members voted pelipavirus, so pelarspovirus was 

chosen. 

 

EC comment: This proposal generated some discussion among EC members.  The SG is 

commended for its effort to update the taxonomy of tombusviridae.  The EC also recognizes the 

difficulties associated with classifying a group of viruses known to have evolved through 

multiple recombination events.  However, this proposal generated several concerns. 

 

In the taxonomy code, the definition of a genus (or of any taxonomic taxon) stipulates that it 

should be monophyletic to indicate a common evolutionary origin.  While mosaic evolution is 

acknowledged to complicate classification in many virus family (including the tombusviridae), 

the study group should decide which protein is the most valid to determine evolutionary 

relationships for this family and consider a classification scheme supported by phylogenetic 

trees for this protein.  The problem with the proposed pelarspovirus genus is that it does not 

separate clearly from the carmovirus genus into two separate monophyletic branches for any of 

the proteins considered.  It was also noted that the current genus carmovirus is not 

monophyletic for any of the proteins considered.  This suggests that the taxonomy of the family 

(especially of species related to the genus carmovirus) may need to be reconsidered. 

 

It was also noted that the number of sgRNAs is generally not considered as a sufficient criterion 
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for the creation of a new genus.  For example, isolates within a single coronavirus species may 

have different numbers of sgRNAs.   

 

For the reasons mentioned above, the proposal has been coded as Ud and will need to be 

reconsidered next year after reevaluation of the proposal by the study group.   

 

The EC suggested that the creation of the species could go forward this year if the creation of 

the genus is removed from the proposal.  The species could be created either as unassigned 

species in the family or possibly as members of the genus carmovirus.   

 

Response to EC comment:  The proposal has been revised for inclusion of these 4 viruses in 

the family Tombusviridae but unassigned to a genus. 

 

Date first submitted to ICTV: June 18, 2014 

Date of this revision (if different to above): September 9, 2014 
 



MODULE 2: NEW SPECIES 

 

creating and naming one or more 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 2014.006aP (assigned by ICTV officers) 

To create four new species within: 

   Fill in all that apply. 

 If the higher taxon has yet to be 
created (in a later module, below) write 
“(new)” after its proposed name. 

 If no genus is specified, enter 
“unassigned” in the genus box. 

Genus: unassigned  

Subfamily:        

Family: Tombusviridae  

Order:        

Name of new species: Representative 

isolate: 

GenBank sequence 

accession number(s)  

Elderberry latent virus,  

Pelargonium chlorotic ring pattern virus, 

Pelargonium ringspot virus 

Rosa rugosa leaf distortion virus  

ELV 

GR57 

DSMZ-PV0304 

MN-3 

AY038066 

AY038069 

AY038068 

KC166238 

 

Reasons to justify the creation and assignment of the new species: 
 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. 

 Further material in support of this proposal may be presented in the Appendix, Module 9 

Biological properties of the four viruses are summarized as follows:  

1. Elderberry latent virus (ELV) [Jones et al., 2000; Jones, 2007; Kinard and Jordan, 1998] 

 Originally isolated from American elder (Sambucus canadensis) exhibiting line-

pattern symptoms. 

 Mechanically transmissible to Chenopodium quinoa (local chlorotic lesions) and 

Nicotiana benthamiana and N. clevelandii (symptomless systemic infection). 

 No known vector. 

 Virions are spherical and ~30 nm in diameter. 

 Two dsRNA species of about 4.0 kb and 1.8 kb are detected in infected plants. 

 Serologically distinct from PCRPV, pelargonium line pattern virus (PLPV) and 

PelRSV. 

2. Pelargonium chlorotic ring pattern virus (PCRPV) [Kinard and Jordan, 2002; Lisa et al, 

1996] 

 Originally isolated from ornamental geranium (Pelargonium zonale) showing 

chlorotic spots or ringspots, line pattern and vein banding. 

 Mechanically transmissible to C. quinoa (local chlorotic lesions and, at high 

temperatures, systemic chlorotic lesions), N. benthamiana (symptomless 

systemic infection) and N. clevelandii (local chlorotic lesions and systemic 

mottle). 

 No known vector. 



 Virions are spherical and ~30-32 nm in diameter. 

 Two major dsRNA species of about 4.0 kb and 1.8 kb are detected in infected 

plants. 

 Serologically distinct from ELV, PLPV and PelRSV. 

3. Pelargonium ringspot virus (PelRSV) [Jones et al., 2000; Kinard et al., 1996; Kinard 

and Jordan, 1998] 

 Originally isolated from Pelargonium peltatum showing ringspot symptoms. 

 Mechanically transmissible to C. quinoa (local chlorotic lesions), N. 

benthamiana and N. clevelandii (symptomless systemic infection). 

 No known vector. 

 Virions are spherical and ~30-32 nm in diameter. 

 Two major dsRNA species of about 4.0 kb and 1.6 kb are detected in infected 

plants. 

 Serologically distinct from ELV, PCRPV and PLPV. 

4. Rosa rugosa leaf distortion virus (RrLDV) and rose yellow leaf virus (RYLV; 

KC166239) [Lockhart et al., 2011; Mollov et al., 2013; Mollov et al., 2014] 

 RrLDV originally found in naturally-infected Rosa rugosa cultivars exhibiting 

stunting, leaf distortion and pale circular lines in early spring growth. RYLV 

was found in Rosa sp. showing blotchy yellow mosaic symptoms. 

 Mechanical transmissibility not reported. 

 No known vector. 

 Virions are spherical and about 33-32 nm in diameter. 

 Detection and analysis of dsRNA not reported. 

 Serological reactions not reported. 

 

Inclusion of viruses in the family Tombusviridae: 

BLASTp searches of reference proteins with RNA dependent RNA polymerases (RdRps) of 

ELV, PCRPV, PelRSV and RrLDV in August 2014 produced best hits to PLPV, PCRPV, and 

RrLDV followed by carmoviruses. (Note that ELV, RYLV, and PelRSV RdRps were not found 

in reference proteins).  These search results are similar to searches with the RdRp of trailing 

lespedeza virus TGP1 (TLV TGP1) which was submitted in a separate sequence-only proposal 

as an unassigned tombusvirid (2014.008). 

 

The complete genomes for ELV, PCRPV, PelRSV, and RrLDV, and nearly complete sequence 

of RYLV were recently released in GenBank.  These viruses/isolates have been partially or 

completely characterized (above) and show characteristics and genome organizations similar to 

PLPV (Fig. 1) that clearly indicate they are members of the family Tombusviridae (Rochon et 

al., 2012).   

 

A comparison of amino acid identities for the encoded RdRps, coat proteins (CPs), and 

movement proteins (MP1 and MP2) for ELV, PelRSV, PCRPV, RrLDV and RYLV to current 

or proposed (TLV TGP1) tombusvirids indicated that RYLV is an isolate of RrLDV, sharing 

90% (RdRp), 95% (CP),  82% (MP1) and 86% (MP2) amino acid identities (Tables 1-4).  

PLPV, PelRSV, and PCRPV have overlapping host ranges, but for all six (current and 

proposed) unassigned tombusvirids, RdRp identities of 38-70% (Table 1) and CP identities of 

29-71% (Table 2) indicate that the pelargonium-infecting viruses as well as ELV and RrLDV 

are unique species. 

 

Phylogenetic support for inclusion in the family Tombusviridae: 

Phylogenetic analyses for proteins encoded by four separate ORFs were conducted (Figs. 2-5), 



and ELV, PelRSV, PCRPV, RrLDV, and RYLV always cluster with PLPV.  For the 

phylogenies of MP1, MP2 and CP, sequences from TGP carmovirus 3 (TGP Car3) were 

included, and its proteins also cluster within this group.  Since TGP Car3 is a partial sequence 

from a metagenomic survey [Scheets et al., 2011] we are not currently proposing its recognition 

by ICTV.  ELV, PelRSV, PCRPV, RrLDV, and RYLV are less closely related to TLV TGP1 

followed by carmoviruses. 

 

PLPV was previously approved as an unassigned member of the family Tombusviridae 

(2007.124P) due to its obvious relatedness to carmoviruses (RdRp and CP phylogenies) while 

the presence of a predicted p13 ORF overlapping the readthrough region of RdRp, a 12 kDa 

protein produced via a -1 frameshift of MP1, a p6 ORF with no AUG, and production of only 

one subgenomic RNA (sgRNA) indicated it was not a carmovirus [Castaño and Hernandez, 

2005].  More recently analyses of the translation strategies and gene functions of PLPV ORFs 

indicated the predicted p13 ORF is nonfunctional, no MP1 fusion protein is produced, and a 9.7 

kDa MP2 is made using a GUG start codon instead of a predicted p6 ORF product [Castaño et 

al., 2009] (Figs. 1 & 6).    

 

Characteristics that differ from any current tombusviridae genera: 

The current description of the genus Carmovirus includes the following sentence: “The ORFs 

2, 3 and 4 polypeptides are translated from two sgRNAs with sizes of about 1.7 and 1.5 kb” 

(Rochon et al. 2012).  The viruses in this proposal are known (ELV, PCRPV, PelRSV) [Kinard 

et al, 1996; Kinard and Jordan, 2002] or predicted (RrLDV) [Mollov et al., 2013] to produce 

only one sgRNA encoding genes in the 3' half of their genomes similar to PLPV [Castaño and 

Hernandez, 2005], panicoviruses [Turina et al., 2000] and Maize chlorotic mottle virus 

[Scheets, 2000] instead of two sgRNAs (Fig. 1).  This expression strategy is supported by the 

lack of any AUG codons between the MP1 AUG and CP AUG as seen with PLPV [Castaño et 

al., 2009] and TLV TGP1, whereas 15 carmoviruses have 1-8 AUGs in that region [Scheets et 

al., 2011].  The MP2 ORFs overlap MP1 ORFs in genome regions similar to carmoviruses but 

are known to initiate [Castaño et al., 2009] or are predicted to initiate with a noncanonical start 

codon (GUG, CUG, and/or ACG) [Scheets et al., 2011] (Figs. 1 & 6).  Thus, leaky scanning 

past MP1 and MP2 start codons allows production of three proteins from one sgRNA.  These 

characteristics indicate that, like PLPV, PelRSV, PCRPV, RrLDV, and ELV should be 

included in the family Tombusviridae but remain unassigned to any current genus. 
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