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	[bookmark: _GoBack]Proposal for the new species Privet idaeovirus in the genus Idaeovirus
A new virus has been recently identified in privet (Ligustrum japonicum L) showing leaf blotch symptoms resembling infectious variegation, a virus-like privet disease known since long. The novel virus, named privet leaf blotch-associated virus (PrLBaV), was identified by high-throughput sequencing of small RNA library. The complete nucleotide sequence of the viral genome was determined by sequencing overlapping cDNA clones generated by RT-PCR using specific primers.
PrLBaV is a positive sense RNA virus with a genome composed of two RNAs.  The 5’ and 3’ ends of PrLBaV RNA1 and RNA2 share conserved untranslated regions (UTRs), consisting of an identical hexanucleotide fragment at the 5’ end, and a stretch of nucleotides assuming a stem-loop conformation and terminating with a tetracytidine at the 3’ end (Figure 1). PrLBaV RNA1 (5277 nucleotides, nt) encodes the RNA-dependent RNA polymerase (RdRp, p198) and RNA2 (2348 nt) contains two ORFs (ORF2a and ORF2b) separated by an unusual intergenic spacer composed of only one nucleotide. ORF2b is very likely expressed through a subgenomic RNA (RNA3). ORF 2a and ORF 2b encode putative movement (p38, MP) and coat (p30, CP) proteins, respectively (Figure 2).
The closest related virus to PrLBaV is raspberry bushy dwarf virus (RBDV), classified as the sole species (Raspberry bushy dwarf virus) of the genus Idaeovirus (MacFarlane, 2012). 
PrLBaV and RBDV RNAs show nt identities ranging from 55% to 61%, while the respective encoded proteins have only 25-48% pairwise amino acid (aa) identity (Table 1). Although the species demarcation criteria in the genus Idaeovirus have not been established yet, the nt and aa sequence identity between PrLBaV and RBDV is significantly below the limit established as species demarcation criteria in several genera of the family Bromoviridae, thus further supporting its classification as a new species.
As reported below, PrLBaV and RBDV share genomic organization, gene expression strategy and structural elements at both RNA and protein levels that support the inclusion of PrLBaV in the genus Idaeovirus: 
i) PrLBaV and RBDV have the same genome organization and expression strategy, with a monocistronic RNA1 (coding for the RdRP) and a bicistronic RNA2 (encoding the CP and MP) that expresses one protein (CP) through a subgenomic RNA (sgRNA3) (Figure 2).
ii) Genomic RNAs of PrLBaV and RBDV share similar sizes and UTRs with an almost identical hexanucleotide fragment at the 5’ terminus and similar structural features at the 3’ terminus (Figure 1).
iii) Phylogenetic analyses show that PrLBaV and RBDV cluster always together in a clade significantly separated from those containing members of different genera in the family Bromoviridae and Japanese holly fern mottle virus (JHFMoV) - not classified yet (Valverde and Sabanadzovic, 2009). The same result was obtained when phylogenetic trees were inferred using multiple alignments of the RdRp methyltransferase (MTR), helicase (HEL) and polymerase signatures, and of the MP and CP (Figure 3).

Therefore, pairwise sequence comparisons, phylogenetic analyses, and genome organization support the classification of PrLBaV as a new species of the genus Idaeovirus. The name Privet  idaeovirus is proposed for this new species, which would be the second one in the genus.
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Figure 1. Primary and secondary structures of 5’ and 3’ termini of privet leaf blotch-associated virus (PrLBaV) RNAs. The genomic RNA1 and RNA2 and the subgenomic RNA3 are presented. Identical nucleotides at the 5’ end are shown in blue; identical sequences at the 3’ termini are shown on a grey background; identical base-paired nucleotides at several positions within each stem-loop atthe 3’ terminus are denoted in red (from Navarro et al., 2017).
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Figure 2. Diagrammatic representation of the genome organization and expression of privet leaf blotch-associated virus. Horizontal black lines depict RNAs; green boxes show the positions of the open reading frames (ORFs, with nucleotide positions of start and stop codons indicated below); yellow boxes represent the corresponding putative protein products with the molecular mass (kDa) indicated below. RNA3 is a subgenomic RNA generated from the genomic RNA2. CP, coat protein; HEL, helicase; MTR, methyltransferase; MP, movement protein; nt, nucleotide; RdRp, RNA-dependent RNA polymerase. (from Navarro et al., 2017)
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Figure 3. Phylogenetic trees inferred by neighbour-joining analysis of the methyltransferase (A), helicase (B) and RNA-dependent RNA polymerase (C) signatures, and of the coat proteins (D) and movement proteins (E) of privet leaf blotch-associated virus (PrLBaV), RBDV (genus Idaeovirus), JHFMoV and representative viruses in the family Bromoviridae. The number on each branch is the result of bootstrap analysis (1000 replicates). Extended names of the viruses included in the phylogenetic trees are reported below, with the accession numbers of the respective methyltransferase (MTR), helicase (HEL), RNA-dependent RNA polymerase (RdRp) signatures, and of the coat protein (CP) and movement protein (MP) reported in parentheses. AMV (alfalfa mosaic virus; MTR and HEL, NP_041192; RdRp, YP_053235; CP, NP_041195; MP, NP_041194), BMV (brome mosaic virus; MTR and HEL, NP_041196; RdRp, NP_041197; CP, AAA46334; MP, NP_041198), CMV (cucumber mosaic virus; MTR and HEL, NP_049323; RdRp, NP_049324; CP, NP_040777; MP, NP_040776), JHFMoV (Japanese holly fern mottle virus; MTR, HEL and RdRp, YP_003126903; CP, ACT67468; MP, YP_003126905), OLV2 (olive latent virus 2; MTR and HEL, NP_620042; RdRp, NP_620043; CP, NP_620039; MP, NP_620038), PrLBaV (privet leaf blotch–associated virus; MTR, HEL and RdRp, YP_009305430; CP, YP_009305432; MP, YP_009305431; PrRSV (privet ringspot virus; MTR and HEL, YP_009165996; RdRp, YP_009165997; CP, YP_009166000; MP, YP_009165999), PZSV (Pelargonium zonate spot virus; MTR and HEL, NP_619770; RdRp, NP_619771; CP, NP_619773; MP, NP_619772), RBDV (raspberry bushy dwarf virus; MTR, HEL and RdRp, NP_620465; CP, NP_620467; MP, NP_620466), TSV (tobacco streak virus; MTR and HEL, NP_620772; RdRp, NP_620768; CP, NP_620774; MP, NP_620773), citrus idaeovirus (CP; DQ100358). (modified from Navarro et al., 2017).
[image: Descrizione: Macintosh HD2:Users:imac:Desktop:Schermata 2018-01-30 alle 17.31.11.png]









References
MacFarlane, S.A. 2012. Genus Idaeovirus. In: Virus Taxonomy, Ninth Report of the International Committee on Taxonomy of Viruses (King, A.M.Q., Adams, M.J., Carstens, E.B., and Lefkowitz, E.J., eds), pp. 1173–1175. London: Elsevier/Academic Press.
Navarro B., Loconsole G., Giampetruzzi A., Aboughanem-Sabanadzovic N., Ragozzino A., Ragozzino E. and Di Serio F. (2017) Identification and characterization of privet leaf blotch-associated virus, a novel idaeovirus. Molecular Plant Pathology 18, 925-936.
Valverde, R.A. and Sabanadzovic, S. (2009) A new plant virus with unique properties infecting Japanese holly fern. Journal of General Virology 90, 2542–2549.

18Feb2017

Page 1 of 6


image2.png
o
o Coo<
< <®©°>

=}

5 ©0222000<<0

CUCA <<005555

<«“<oooo>

3 .
,200000

o
o OG0

u
c<oo
0y 0

AU -G CCGU-G=U-ACCCG-3

5—AUAUUU
PrLBaV RNA 1

Sa
<<
3z
&
5%
<@
12
in o

< GGUOUAAGG
< CCAsAuuuc

PrLBaV subgenomic RNA (RNA 3)




image3.png
RNAT (5277 nt)

ORF1
5

n 66 &

52

17

[ MTR HEL

RdRp

98 kD2

RNA2 (2348 nt)
s [ _orFea ] 21 o
ORF2a ORF2b

Yy

MP
EoT

RNA3 (1035 nt)

e

i1 * 1025

cp
30 KD

3 OH




image4.png
A Methyltransferase B Helicase
99 PrLBaV 100 RBDV
% RBDV % PrLBaV
95 JHFMoV JHFMoV
AMV OoLv2
S ——TsV N BWV
100L— PrRSV % PZSV
OoLv2 64 CMV
PZSv AMV
99 CcMmv 100 TSV
95 BMV 100 PrRSV
—_
0.1 0.1
C Polymerase
50 CcMmvV
100 PZSV
99 BMV
OLV2
AMV
100 —Isv
100 — PrRsSV
JHFMoV
5 PrLBaV
100 RBDV
_—
0.1
D Coat protein E Movement protein
100 —— RBDV 97 cMmv
9 L Citrus idaeovirus 52 BMV
L PrLBaV 8s| Lr PZSV
JHFMoV 43 OoLv2
PZSV JHFMoV
44 CcMmv TSV
44 BMV 100— PrRSV
47 AMV PrLBaVv
L | oLv2 100 RBDV
TSV
100 PrRSV T
—




image5.png
Table 1 Nucleotide and amino acid selquence identity between privet leaf blotch-associated virus (PrLBaV) and Raspberry bushy dwarf virus (RBDV).

PriBaV RBDV ID Pairwise identity (%) BUST
‘Genomic segment

RNA1 NC_003739 61.46 221328 (67%)*
RNA2 NC_003740 55.09* Not significant
Encoded proteins

p198 (polyprotein) NP_620465 48.41" 803/1696 (47%)°
Polyprotein domains

Methyltransferase domain NP_620465 57.52" 241/444 (54%)°
Helicase domain NP_620465 62.50" 197/259 (76%)°
RNA-dependent RNA polymerase domain NP_620465 56.82" 2501441 (S7%)°
p38 (movement protein) NP_620466 25.60" 711249 (28%)°
P30 (coat protein) NP_620467 25.66 781265 (29%)°

*Nucleotide identity.
*Amino acid identity.
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