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This form should be used for all taxonomic proposals. Please complete all 
those modules that are applicable (and then delete the unwanted sections). 
For guidance, see the notes written in blue and the separate document 
“Help with completing a taxonomic proposal” 

 
Please try to keep related proposals within a single document; you can copy 
the modules to create more than one genus within a new family, for 
example. 

 
 
MODULE 1: TITLE, AUTHORS, etc 
 

Code assigned: 2014.008aP (to be completed by ICTV 
officers) 

Short title: One new sequence-only species, Trailing lespedeza virus 1, in the family 

Tombusviridae 
(e.g. 6 new species in the genus Zetavirus) 

Modules attached  
(modules 1 and 9 are required) 
 

  1         2          3         4            5         

  6         7         8         9         

Author(s) with e-mail address(es) of the proposer: 

Kay Scheets (kay.scheets@okstate.edu) and Ulrich Melcher (ulrich.melcher@okstate.edu) 

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. 

 

EC comment: This proposal, which is related to the proposal suggesting the creation of the 

genus Pelarspovirus, was coded “Ud” because of concerns associated with the creation of the 

genus (see comments on the related proposal).  However, the proposal for creation of the 

species could be approved this year if the proposal was modified to propose that the species 

remains unassigned in the family Tombusviridae or possibly be assigned to the current genus 

Carmovirus. 

 

Response to EC comment:  The proposal has been revised for inclusion 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): August 25, 2014 

 

mailto:kay.scheets@okstate.edu
mailto:ulrich.melcher@okstate.edu
http://www.ictvonline.org/subcommittees.asp
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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 2014.008aP (assigned by ICTV officers) 

To create 1 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)  

  Trailing lespedeza virus 1  06TGP01091 (TGP 1) 

 

HM640935  

   

 

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 

The following information shows that the sequence is of viral origin, it is complete, and the 

assembly has been verified.  Additionally, the sequence has characteristics of viruses in the 

family Tombusviridae. 

 

Source of metagenomic sequence data: This viral sequence was determined through the Plant 

Virus Biodiversity and Ecology project which used a metagenomic survey approach to identify 

plant viruses at The Nature Conservancy’s Tallgrass Prairie Preserve (TPP), Osage County, OK 

(Wren et al., 2006).  Collection information included GPS location, identification of plant 

species, and symptoms if present.  The complete sequence was obtained from contig 30 of a 

2006 sample of symptomless Lespedeza procumbens (trailing lespedeza), 06TGP01091 

(Scheets et al., 2011).  The sample was processed to isolate dsRNA, sequenced via Roche 454 

pyrosequencing, assembled into contigs, and was identified as being viral in origin via 

BLASTn, tBLASTx, and BLASTx searches as described (Roossinck et al., 2010).  Assembled 

virus-like contigs were used to search unassembled sequences for additional viral fragments 

(Scheets et al., 2011).  Plant samples 05TGP00121 (Pellaea atropurpurea, symptomless) and 

06TGP01062 (Melilotus officinalis, yellowing leaves) also contained contigs closely related to 

06TGP01091 contig 30.  Closely related sequences were also derived from a mixture of 8 

species collected in 2006 from all aboveground plant tissue in a 0.1 m X 0.1 m plot, and 

Lespedeza procumbens was one of the species.  We propose the name Trailing lespedeza virus 

TGP 1 (TLV TGP 1) for this virus which was initially identified (Scheets et al., 2011) as TGP 

carmovirus 1 (GenBank: HM640935). 
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Further editing of sequence data:  The 3950 nt 06TGP01091 contig 30 was assembled from 

794 reads and was 97.3% high quality nt.  Two independent manual inspections of the 

sequence were performed by U Melcher and K Scheets. In the first inspection 8 linker bases 

were removed from the 5' end.  The initial sequence did not show the most common type of 

tombusvirid replicase gene of a long ORF punctuated by a leaky stop codon, but the 

downstream replicase portion was present as a -1 frameshift.  There was no classic XXXYYYZ 

shifty sequence within the expected region. One A was added to a string of four As at nt 747 to 

remove the frameshift which was about 8-9 codons upstream of the readthrough stop codon.  

Incorrectly counting strings of the same base is a common problem with 454 technology, and 

since this virus replicated to high titre, it was unlikely to be defective in replication.  The 

resultant coding surrounding the readthrough region (FAK*GCL) is similar to sequences of 

other replicases in the family.  When the program Sequencher was used on the sequence with 

its quality data, 2 low-quality nt from the 5' end and 12 nt (last 10 were low quality) from the 3' 

end were removed.  The twelve 3' nt that were removed were the exact sequence for nt 2289-

2300, which is the predicted 5' end of its sgRNA.  The trimmed 3' end is CCUUGCCC which is 

similar to the 3' termini of PCRPV, PLPV, RrLDV and several carmoviruses (See Table 1 for 

virus abbreviations and Genbank numbers).  The trimmed 5' end is also similar to 

carmoviruses.  The final trimmed sequence was 97.8% high quality nt sequence data.  

 

Sequences from a second virus TGP carmovirus 3 (TGP Car 3) with best BLAST hits to coat 

protein (CP) and/or RNA dependent RNA polymerase (RdRp) of PCRPV and PLPV were 

found in 7 of 80 samples of Ambrosia psilostachya (western ragweed) (Scheets et al., 2011).  A 

consensus sequence of 3233 nt (~80% complete) was assembled for this virus which is missing 

the 5' UTR, most of ORF1, and the end of the 3'UTR (Scheets et al., 2011).  The predicted CP 

and RdRp readthrough regions of TGP Car 3 show 34% and 45% identities, respectively, with 

TLV TGP 1 proteins, so it is not an isolate of TLV TGP 1.  Since the sequence is incomplete 

we are not submitting it to ICTV for recognition.  Its currently known genome characteristics 

are similar to TLV TGP 1. 

 

The 3929 nt TLV TGP 1 genome organization is similar to that of carmoviruses, PLPV (Fig. 

1), and other proposed members of the family Tombusviridae i.e. PCRPV (Scheets et al., 2011), 

RrLDV (Mollov, Lockhart, and Zlesak, 2013) PelRSV, and ELV with an 88 kDa RdRp 

produced through readthrough of ORF1 (28 kDa protein) and a 37 kDa CP at the 3' end.  Two 

small overlapping ORFs between the RdRp ORF and CP ORF encode proteins similar to the 

movement proteins of carmoviruses, PLPV, PCRPV, PelRSV, ELV and RrLDV using a 

noncanonical CUG start codon for the 2nd ORF (Fig. 2) as shown for PLPV (Castaño, Ruiz, and 

Hernandez, 2009).  Phylogenetic analysis of the replicase clearly shows TLV TGP 1 nested 

within the family Tombusviridae (Fig. 3).  RNA structure predictions were performed on the 5' 

UTR, 5' UTR of a sgRNA predicted to initiate at nt 2289, and the 3' UTR (Scheets et al., 2011).  

The predicted 3' UTR contains three hairpins and a pseudoknot predicted to form in10 

carmoviruses and PLPV (Scheets et al., 2011; Yuan et al., 2010).  A long I-shaped stem-loop in 

the 3' UTR is predicted to act as a cap-independent translational enhancer (CITE) whose 

terminal loop can base-pair with kissing loops in the 5' UTRs of vRNA and sgRNA (Scheets et 

al., 2011; Simon and Miller, 2013).  All of these characteristics indicate it is a member of the 

family Tombusviridae. 

 

In August 2014 TLV TGP 1 RdRp and CP were analyzed by BLASTp against GenBank 

reference proteins.  Highest identities for replicases in the top 19 BLASTp scores were PLPV, 

RrLDV, and NLVCV (45% identity) followed by TCV, AnFBV and HoRV (43-42% 

identities).  Similarly for CP, within the top 14 BLASTp scores PFBV (40%) and NLVCV 

(38%) had highest identities followed by PLPV, AnFBV and CarMV (36%).  These viruses are 
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either not yet formally recognized by ICTV (RrLDV), unassigned to a genus (PLPV), or 

members of the genus Carmovirus, which currently has species demarcation limits of <57% for 

replicase and  <52% for CP (Rochon et al 2012).  Thus the sequence of TLV TGP 1 indicates it 

represents a unique species in the family Tombusviridae, but it does not fit into any current 

genus.  After acceptance of this proposal the GenBank entries NC_015227 and HM640935 will 

be updated to reflect the name change and status change. 
 
 

MODULE 9: APPENDIX: supporting material 
additional material in support of this proposal 

References: 

Castaño, A., Ruiz, L., and Hernandez, C. (2009). Insights into the translational regulation of 

biologically active open reading frames of Pelargonium line pattern virus. Virology 
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Turnip crinkle virus. Virology 402(2), 271-80. 

 

 

Annex:  
Include as much information as necessary to support the proposal, including diagrams comparing the 
old and new taxonomic orders. The use of Figures and Tables is strongly recommended but direct 
pasting of content from publications will require permission from the copyright holder together with 
appropriate acknowledgement as this proposal will be placed on a public web site. For phylogenetic 
analysis, try to provide a tree where branch length is related to genetic distance. 
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