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MODULE 2: 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 |2010.020aP (assigned by ICTV officers)

To create 1 new species within:
Fill in all that apply.

Genus: | Potyvirus o If the higher taxon has yet to be _
Subfamilv: created (in a later module, below) write
- y: — “(new)” after its proposed name.
Family: | Potyviridae e If no genus is specified, enter
Order: “‘unassigned” in the genus box.
And name the new species: GenBank sequence accession
number(s) of reference isolate:
Sunflower chlorotic mottle virus GU181199

Reasons to justify the creation and assignment of the new species:
e 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.
e Further material in support of this proposal may be presented in the Appendix, Module 9

This proposal suggests that Sunflower chlorotic mottle virus (SUCMoV) should be considered a distinct
species of the genus Potyvirus, family Potyviridae.

Throughout the family, species are distinguished by the following criteria:

e Genome sequence relatedness: different species have CP aa sequence identity less than ~about
80%; and nt sequence identity less than 76% either in the CP or over the whole genome. There
are also differences in polyprotein cleavage sites.

o Host range and key host reactions; lack of cross protection.

¢ Different inclusion body morphology.

¢ Antigenic properties: serological relatedness may help in distinguishing species.

The complete genomes of the common (C) (Annex, Fig. 1a) and chlorotic ringspot (CRS) (Annex, Fig.
1b) strains were obtained, and have been deposited in the GenBank under GU181199 and GU181200
accession numbers, respectively. When the complete SUCMoV-C and —CRS genome sequences were
compared to the sequences available for members of the PVY subgroup, the PVY-N-605 strain shared
the highest nt identities (66.5 and 67 %, respectively). Whereas, when the nt and aa sequences of the
SuCMoV-C and —CRS polyprotein were compared to the sequences available for members of the PVY
subgroup, the PVY-N-605 and PVY-Lye84.2 strains showed the highest nt (66.5 and 66.9 %) and aa
identities (69.8 and 69.7 %), respectively (Annex, Table 1). Furthermore, the P1 coding region was
more than 100 aa longer than the P1 coding region of the other PVY subgroup members.

The last ICTV report includes SUCMoV as a PVY strain [2]. However, the relatively low nt identity of
67.0-66.9 % obtained for the complete genome and polyproteins, respectively, of the Argentine
SuCMoV strains when compared to the corresponding sequences of the potyviruses belonging to the
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PVY subgroup, fall under the minimum identity value that discriminates between potyvirus species and
strains [1, 2]. Therefore, this result clearly supports the proposal that SUCMoV should be considered as
a distinct species of the genus Potyvirus. This is supported by phylogenetic analysis (Annex, Figure 2).

Additional support for this proposal is included in the Annex and in [3].
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MODULE 9: APPENDIX: supporting material

additional material in support of this proposal
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M, Maniloff F, Desselberger U, Ball L (eds) Elsevier Academic Press, San Diego, CA,
pp 819-841.
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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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Figure 1. Schematic representation of the genome organization of both strains of Sunflower chlorotic

mottle virus (SUCMoV): -C (a) and -CRS (b) depicting coding proteins in cistrons. The amino acid size of

each SUCMoV strain protein is indicated below the genome, whereas the numbers above the genome

indicate the start of each region. The putative proteinase cleavage sites in the polyproteins of -C and -CRS

strains are indicated below the genome.
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Figure 2. Section from phylogenetic tree based on the codon-aligned nucleotide sequences of the complete
polyproteins of viruses in the genus Potyvirus. This section of the tree shows the PVY subgroup and
supports the position of SUCMoV as a member of this group and a representative of a distinct species. One
representative sequence was chosen for each species. The analysis was done in MEGA4
(maximum composite likelihood distances) and the numbers on the branches indicate percentage

of bootstrap support out of 10,000 bootstrap replications (when >60%).
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Table 1. Nucleotide (nt) and amino acid (aa) sequences identities (%) between Sunflower chlorotic mottle
virus (SUCMoV) C and CRS strains, and average number of nt differences that result in one aa difference,
for each gene and for both SUCMOoV strains. Percentage range of nt and aa sequence identity between the
SuCMoV strains and viruses belonging to the Potato virus Y (PVY) subgroup.

) SUCMoV-C
Genomic Versus
region SUCMOV-CRS SuCMoV-C and CRS versus PVY subgroup viruses
nt aa ratio of
identity | identity ntto aa range of nt identity (%) | range of aa identity (%)
(%) (%) changes
Whole 524 ] ] C 66.5 (N-605) - 605 -
genome ' CRS 67.0 (N-605) - 60.6 -
i C 53.3-415 -
5-NCR 89.6 - - CRS 54.0 - 38.2 ;
) C 66.5 (N-605) - 604 | 69.8 (Lye84.2)- 572
Polyprotein | 92.3 956 525 | crs | 66.9(N-605)-60.7 | 69.7 (Lye84.2)-56.8
C 433-355 30.4-21.8
P1 904 903 291 | cRrs 447 -372 312-223
C 69.9-63.4 77.0-55.9
HC-Pro 934 974 750 1 cRrs 70.0 - 62.0 765 - 56.1
C 61.4-51.1 55.3-32.8
P3 90.7 926 378 | CRrs 62.9 - 51.2 57.0 - 33.4
C 69.2-59.0 81.0-558
6K1 8.7 94.2 533 | cRrs 69.2 - 57.1 79.0 - 57.7
C 71.9-655 80.6-703
cl 94.2 973 647 | cRrs 717 - 65.6 80.0 - 70.1
C 71.0-54.6 731-515
bK2 974 100 ) CRS 71.6-51.9 73.1-515
C 73.6-66.7 82.3-67.6
Nla-VPg 9.1 %3 342 | (cRs 73.1-65.9 825 - 60.1
C 723- 64.7 73.6- 654
Nla-Pro 84.9 934 6.94 | cRrs 705- 635 72.4 - 63.9
C 743- 66.1 82.9-71.9
Nib %.1 9.0 1221 cgrs 75.0 - 66.6 82.7-72.1
C 76.5-66.1 80.7-711
CcP 87.1 948 743 | CRrs 78.3-68.1 80.5-71.1
, C 62.6-36.1 -
3-NCR 97.3 - - CRS 62.6 - 38.2 ;
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