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The genus Blunervirus was established in 2016 and is currently represented by a single member species, Blueberry necrotic ring blotch virus. This genus is one of the founding taxa of the newly established family Kitaviridae. Blueberry necrotic ring blotch virus (BNRBV) is a non-systemic pathogen of blueberry in the USA (Robinson et al. 2016). The genome is quadripartite, composed of linear, positive-sense ssRNA molecules (Quito-Avila et al. 2013). RNA1 and RNA2 each possess a single open reading frame (ORF) which encode polyproteins that cleave into replication-associated products (methyltransferase, RNA-dependent RNA polymerase, two helicases, and a protease domain). RNA3 encodes 4 or 5 ORFs of unknown function (Cantu-Iris et al. 2013; Quito-Avila et al. 2013), although one of these, p22, is homologous to similarly-sized proteins in other kitavirids and putatively represents a structural protein component of the virion (Kuchibhatla et al. 2014). RNA4 encodes a single ORF with motifs conserved in the 3A family/30K clan of movement proteins. The 3’ termini of these RNAs were not found to be polyadenylated for one BNRBV isolate and had predicted stem-loop secondary structures (Quito-Avila et al. 2013), but the 3’ termini were found to be polyadenylated for the isolate BNRBV-RL (Cantu-Iris et al. 2013). At present, no species demarcation criteria exist for the genus Blunervirus since only one species has been characterized.

Tea plant necrotic ring blotch virus
In 2018, a virus associated with necrotic ring blotch symptoms on tea (Camellia sinensis) was described from China and designated as tea plant necrotic ring blotch virus (TPNRBV) (Hao et al. 2018). The genome of a TPNRBV isolate was characterized by high-throughput sequencing and validated by conventional cDNA synthesis and sequencing. The quadripartite genome of TPNRBV is most similar to that of BNRBV-RL, with 3’-polyadenylated genomic RNAs and four predicted ORFs encoded by RNA3. The polyproteins encoded by RNA1 and RNA2 have 22.6 and 30.9% amino acid identity with homologs encoded by BNRBV, respectively. Putative proteins encoded by RNA3 of TPNRBV and BNRBV share between 10.6 and 26.5% amino acid identity, and the 30K movement proteins are 37.3% identical (Hao et al. 2018). Transmission electron microscopy (TEM) revealed the presence of cytoplasmic spherical particles ~85 nm in diameter associated with virus infection (no published TEM work has been conducted on BNRBV, so its virion structure remains unknown). RT-PCR-based detection assays could detect all four genomic RNA sequences in both symptomatic and asymptomatic tissues, indicating systemic movement. Based on these results, tea plant necrotic ring blotch virus is proposed as a member of a new species in the genus Blunervirus, named Tea plant necrotic ring blotch virus.

Proposed species demarcation criteria for the genus Blunervirus
Based on the discovery of a second putative member of the genus Blunervirus, we propose that new species in the genus must be distinct in at least two of the following species demarcation criteria:
· The extent of the serological relationship as determined by immunodiffusion and/or ELISA
· Less than 75% aa sequence identity for the polyprotein
· Natural host range
· Experimental host range symptom reactions

With the limited amino acid sequence identity between TPNRBV and BNRBV, natural infection of different host plant species, and a difference in the ability to move systemically in their natural host, we propose that tea plant necrotic ring blotch virus represents a new species of the genus Blunervirus.
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Figure 1. Phylogenetic placement of tea plant necrotic ring blotch virus with current members of the family Kitaviridae using the RNA-dependent RNA polymerase amino acid sequence in a neighbour-joining algorithm. Tobacco mosaic virus represents a phylogenetic outgroup. Node numbers indicate branch support following 1000 bootstrap replications. The scale bar represents the number of substitutions per given branch length.
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Figure 2. Schematic genome organization of the RL isolateof blueberry necrotic ring blotch virus (BNRBV-RL), the type member of the genus Blunervirus, and tea plant necrotic ring blotch virus (TPNRBV), a newly proposed member of the same genus. Boxes represent open reading frames. Boxes are labeled with either the predicted molecular weight (kDa) of the protein product or its function: MTR, methyltransferase; C-PRO, cysteine-like protease; HEL, helicase; RdRp, RNA-dependent RNA polymerase; and MP, movement protein.
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