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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 | 2013.016aV

To create 1 new species within:

(assigned by ICTV officers)

Fill in all that apply.

Genus: Tospovirus
Subfamily:
Family: Bunyaviridae
Order:

e 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.

And name the new species:

GenBank sequence accession
number(s) of reference isolate:

Polygonum ringspot virus

EU271753; EF445397
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Reasons to justify the creation and assignment of the new species:

In two recent publications (1,2) we have provided a rather exhaustive characterization
of a Tospovirus isolate provisionally named Polygonum ringspot virus, and of its relationship
with its thrips vector, Dictyothrips betae. For the first time, a tospovirus species was isolated
from a natural host (Polygonum convolvulus Fig. 1) that is not relevant in agriculture, which is
instead a common weed. The vector belongs to a thrips genus for the first time shown to
transmit a tospovirus (Fig 1). The virus isolate was found in many locations in Italy. Here we
summarize the main biological and molecular features that warrant its “new species” status in
the genus Tospovirus.

Classification of tospoviruses is based on serological and molecular characterization of
the nucleocapsid combined with biological characters, like host range and thrips vector species.
Criteria for establishing new species in the genus Tospovirus suggest that isolates sharing
between 80 and 90% identity in the N protein should be identified as “strains of existing
species” or as “distinct species” depending on additional criteria. Alignment of the N protein
sequence with those of 28 other tospoviruses shows highest score (86% and 83% respectively,
See Table 1 and Table 2) with Hippeastrum chlorotic ringspot (HCRV) (3) and Tomato yellow
ring virus (TYRV) (4) and phylogenetic analysis (Fig. 2) confirms the cluster of POIRSV with
TYRV HCRV and I'YSV. None of the isolates in this cluster (HCRV, TYRV and PolRSV) are
currently accepted species in the genus Tospovirus. As for serological relationships, a weak
cross reactivity occurs between PolRSV and TYRYV both in DAS-ELISA and Western blot.
Nevertheless in support of the “new species” status for POIRSV, a number of distinctive
biological characters should be outlined: i) TYRV has a wide natural host range, whereas
PoIRSV is naturally restricted to two species of the genus Polygonum (1); ii) the host range
obtained through mechanical inoculation is also distinct (1); iii) TYRV is transmitted by Thrips
tabaci, a polyphagous vector possibly responsible for its wide natural host range; PolIRSV is
not transmitted by T. tabaci, but instead is transmitted by Dicthyothrips betae, a monophagous
thrips species (2); iv) PoIRSV has also another unique molecular feature among other existing
tospovirus species: the intergenic region of the S segment (but not of the M segment) is
unusually short (123 nt) and does not present the typical self-complementary A-U-rich region,
constantly shown in all the Tospovirus species so far characterized and present in the M
segment of PoIRSV (Fig. 3).

For the above mentioned distinctive molecular and biological characters, we propose that
PoIRSV is a new Tospovirus species. These comparisons also suggest that TYRV will probably
be recognized as a distinct species in the future.

As for the status of the recently identified HCRV tospovirus isolate (3) we suggest that further
biological data on HCRV should be provided before deciding if it is indeed a new species or a
strain of PoIRSV or of TYRV.

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

References:

1. Ciuffo, M., Tavella, L., Pacifico, D., Masenga, V., and Turina, M. (2008). A member of a new
Tospovirus species isolated in Italy from wild buckwheat (Polygonum convolvulus). Arch.
Virol. 153:2059-2068.

2. Ciuffo, M., Mautino, G. C., Bosco, L., Turina, M., and Tavella, L. (2010). Identification of
Dictyothrips betae as the vector of Polygonum ring spot virus. Ann. Appl. Biol.
157:299-307.

3. Dong, J.H., Yin, Y.Y, Mcbeath, J.H., Zhang, Z.K. (2013). A new tospovirus causing chlorotic
ring spot on Hippeastrum sp. In China. Virus Genes 46:567-570.

4.  Hassani-Mehraban, A., Saaijer, J., Peters, D., Goldbach, R., and Kormelink, R. (2005).
A new tomato-infecting tospovirus from Iran. Phytopathology 95:852-858.

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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Fig.1

A} Symptoms of Polygonum ringspot virus on field Polygonum convelvulus from a natural infection
transmitted by Dictyothrips betae

B) Dictyothrips betae, the vector species of
Polygonum ringspot virus
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Tab 2.GenBank accession numbers of the nucleocapsid armno acid sequences used for the alignment and phylogenetic
analysis: in italics accepted species in the genus Tospandrus, Buryam weara virus accession number 15 also provided as
outgroup in thetree

Species Ace. Number
Croundrut bud necrosis virus (GEBNT) AAR24021
Crowndnut ringspof vires (GRET) AARISI5S
Crowndrmut pellow spofvirus (GTET) AARDANDZ
mpatiens necrofic spof virus (IN3T) A A4TO44
Tomato chlorofic spof wirus (TCEV) AAGIZ654
Tomato spoffed wiltvirus (TEWW) BAAN3I023S
Watermelon silver motfle virws (WELIOT) AATTA030
Succhivi lefthal chiorosis vires (ZLCV) AAFDL]98
Alstrom eria necrotic streak viras (ANIT) ACF182322
E eannecrotic mogaic vinse (B eIV AERIZ0E6
Z alla iy chlorotic spot vitns (COET AATALELLS
I apsicum chlorosis vitus (CaCi) ABCEAROT
Zhysatthetnum stetn necross vinas (C3HT) AAFNL41OT
(Gloxitda tospovirng) GloxREV AACEITO]
Hippeastrum chlorotic ingspot wiras (HCEY) AGC54619
[tiz wellow spotvitus (IVEY) AAFT 556
Dlelon severe thogaic vinas (MWERT) ABXTA231
Nelon yellow spotvirus (MWYEV) BABT455
Fearnat bud necrosis vinas (FENT) AATITED4S
FPearnat chlorotic fan-spot vites (PCEFY) AACR0405
Fliysalis severe moottle vitus (PhyShWV) A4T34201
Folygomum tingspot vites (PolREV) ABO31117
FHoyhean veinnecross virus (2V MaV) ADERA06E
Tomatonecrosisviras (THeWV) AATAR0ZS
T ot ato necrotic tingspot vitss (THRY) ACKEOO533
T ot ato yellow (froif) ting virue (TYRY) ABFIP4R6
Tom atozonate spot virus(TZEV) TP 001740044
"Waterm elon bud necrosis vinus (WEBNV) ABD39044
By amwera virus MNP 047213
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Evolutionary relationships of 29 tospovirus taxa

The evolutionary history was inferred usingthe Neighborloining method [1]. The optimal trae with the sum of branchlangth =
726042723 is shown. The percentage of replicatetrees in whichthe associate dtaca clusterad together inthe bootstrap test (1000
replicates) are shown nest tothe branches The treeis drawnto scale, with branch lengthsinthe same units asthose ofthe evolutionary
distancesusedtoinferthe phyogenetictree. The evolutionary distanceswere computed usingthe Foisson comection method and are
inthe units ofthe number of amino acid substitutions per site. Thers were atotalof 210 positionsinthefinal datasst. Phylogenstic
analysesware conducted in MEGAS [2]. Inred acceptad spaciesinthe genus

1. Saitou M & Neil {1987 Theneighbor-joining method: A new methodfor reconstructing phylogenatictrees, Molsculor Biology ang
Evolution 4406425,

2. Tamural, Dudley ), Meil & Kumar5 (2007 MEGA4: Molecular Evolutionary Genetics Analysis (MEGA) software version 4.0,
Maoleculor Biology ond Evolution 24:1596-1599.
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Fig 3

A

PolR3V 3 IR 57—
TTGTGTCTACAACTTGCTGCTGCAAGTTT
GTGTGAGTGTTAGTGCTGTGCTGCAGTTA
TGTTAAGTTAAGTTATTTTAGTAATTACT
TAAGGTATTGTTAAATAAAATAAATAAAL
ACAAATAAAAACTAATAAAATAAAAACAC
AMAADAAGATAAAGT TAAAGCAAGCATTA
AGAAATCATTCA

_31

B

IR medium segemnet 57—
TTTCCTTTTCTTGTCATTTAAGCTTTATCGCAA
AATAAAACAAAAAAGAAAACAACAAAAAAAGAG
GAAAAGAAAATAAAACAAAAGAAAAAAGAGAAA
AGAAAAGAAAAGAAAAGAAARAAGAAGGLATGT
ATATAAATAAGGCCAAGGCCAACCTTGGCCTTT
TGGGGCTCTTTTTGGGTTTTGTTTGTTTTATTT
ATTTTTATTTCTTTTTGTTTGTTTATTTGTTTG
TCTCCTTTAACTTGT-3"

Fig. 3. &) Sequence of PolRSV Intergenic Region of small segment. In bold and underlined the
series of A. B) sequence of PolRSV Intergenic Region (IR) of medium segment. In bold and
underlined the series of A and T, able to form the hairpin structure. C) secondary structure of IR
of medium segment calculated with the software M Fold.
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