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Part 3: TAXONOMIC PROPOSAL

	Taxonomic changes proposed: 

	Establish new taxon
	X
	Split taxon
	

	Abolish taxon
	
	Merge taxon
	

	Move taxon
	
	Promote taxon
	

	Rename taxon
	X
	Demote taxon
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	Etymology (origin) of proposed taxonomic names: 

	Taxon name 
	Etymology of the term

	“Betanucleorhabdovirus alphaartemisiae”
	The species epithet is derived from Artemisia, the scientific name of the plant host genus from which the sequence of the virus was obtained, and from the first letter of the Greek alphabet.

	“Betanucleorhabdovirus betaartemisiae”
	The species epithet is derived from Artemisia, the scientific name of the plant host genus from which the sequence of the virus was obtained, and from the second letter of the Greek alphabet.

	“Betanucleorhabdovirus boehmeriae”
	The species epithet is derived from Boehmeria, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus camelliae”
	The species epithet is derived from Camellia, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus napi”
	The species epithet is derived from Napus, the specific epithet of the plant species from which the sequence of the virus was obtained

	“Betanucleorhabdovirus cardaminis”
	The species epithet is derived from Cardamine, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus chrysanthemi”
	The species epithet is derived from Chrysanthemum, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus coptis”
	The species epithet is derived from Coptis, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus dendrobii”
	The species epithet is derived from Dendrobium, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus dicotyledoneae”
	The species epithet is derived from the Dicotyledonea, the name of the plant class from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus eichhorniae”
	The species epithet is derived from Eichhornia, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus kurdistanfragariae”
	The species epithet is derived from Kurdistan, the location from which the sequence of the virus was obtained, and from Fragaria, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus lysimachiae”
	The species epithet is derived from Lysimachia, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus menthae”
	The species epithet is derived from Mentha, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus nekemiadis”
	The species epithet is derived from Nekemias, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus nymphaeae”
	The species epithet is derived from Nymphaea, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus osmolindsaeae”
	The species epithet is derived from Osmolindsaea, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus paederiae”
	The species epithet is derived from Paederia, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus betarhododendri”
	The species epithet is derived from Rhododendron, the scientific name of the plant host genus from which the sequence of the virus was obtained, and from the second letter of the Greek alphabet.

	“Betanucleorhabdovirus ricotiae”
	The species epithet is derived from Ricotia, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus rorippae”
	The species epithet is derived from Rorippa, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus salicis”
	The species epithet is derived from Salix, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus salviae"
	The species epithet is derived from Salvia, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus stratiotei”
	The species epithet is derived from Stratiotes, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus thymi”
	The species epithet is derived from Thymus, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus trichosanthei”
	The species epithet is derived from Trichosanthes, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus violae”
	The species epithet is derived from Viola, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Betanucleorhabdovirus ziziphorae”
	The species epithet is derived from Ziziphora, the scientific name of the plant host genus from which the sequence of the virus was obtained.
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	Abstract of Taxonomy Proposal: 


	Description of current taxonomy:       
Genus Betanucleorhabdovirus belongs to the subfamily Betarhabdovirinae, family Rhabdoviridae, and consists of twenty-six species. Viruses classified into species in the genus Betanucleorhabdovirus infect a wide range of plants, and the assignment of viruses to this genus is based on the placement of the viruses on Maximum Likelihood trees inferred from complete L protein sequences.

Proposed taxonomic change(s):     
Create twenty-eight new species in the genus Betanucleorhabdovirus, subfamily Betarhabdovirinae, family Rhabdoviridae. These species are proposed to be named “Betanucleorhabdovirus alphaartemisiae”, “Betanucleorhabdovirus betaartemisiae”, “Betanucleorhabdovirus boehmeriae”, “Betanucleorhabdovirus camelliae”, “Betanucleorhabdovirus napi”, “Betanucleorhabdovirus cardaminis”, “Betanucleorhabdovirus chrysanthemi”, “Betanucleorhabdovirus coptis”, “Betanucleorhabdovirus dendrobii”, “Betanucleorhabdovirus dycotyledoneae”, “Betanucleorhabdovirus eichhorniae”, “Betanucleorhabdovirus kurdistanfragariae”, “Betanucleorhabdovirus lysimachiae”,” Betanucleorhabdovirus menthae”, “Betanucleorhabdovirus nekemiadis”, “Betanucleorhabdovirus nymphaeae”, “Betanucleorhabdovirus osmolindsaeae”, “Betanucleorhabdovirus paederiae”, “Betanucleorhabdovirus betarhododendri”, “Betanucleorhabdovirus ricotiae”, “Betanucleorhabdovirus rorippae”, “Betanucleorhabdovirus salicis”, “Betanucleorhabdovirus salviae",” Betanucleorhabdovirus stratiotei”, “Betanucleorhabdovirus thymi”, “Betanucleorhabdovirus trichosanthei”, “Betanucleorhabdovirus violae” and “Betanucleorhabdovirus ziziphorae”. The species Betanucleorhabdovirus rhododendri is proposed to be renamed “Betanucleorhabdovirus alpharhododendri”.

Demarcation criteria for new taxon/taxa:
Viruses assigned to different species within the genus Betanucleorhabdovirus should have several of the following characteristics:
A) nucleotide identity values less than 75% for the coding-complete genome sequence 
B) amino acid identity values less than 86% in proteins encoded by all the cognate open reading frames	
C) occupy different ecological niches as evidenced by differences in hosts and/or biological vectors 

Justification:
Twenty-eight novel rhabdovirids were identified in several hosts [1, 2 and Yu, unpublished (PV649689)]. The characterization of these twenty-eight viruses showed that they should be classified into novel species within the genus Betanucleorhabdovirus, Moreover, species Betanucleorhabdovirus rhododendri was renamed as “Betanucleorhabdovirus alpharhododendri”, because a second betanucleorhabdovirus was discovered in Rhododendron.



	Text of Taxonomy proposal:  

	Description of current taxonomy: 
Genus Betanucleorhabdovirus belongs to the subfamily Betarhabdovirinae, family Rhabdoviridae, and consists of twenty-six species. Viruses classified into species in the genus Betanucleorhabdovirus infect a wide range of plants, and the assignment of viruses to this genus is based on the placement of the viruses on Maximum Likelihood trees inferred from complete L protein sequences.

Proposed taxonomic change(s):     
Create twenty-eight new species in the genus Betanucleorhabdovirus, subfamily Betarhabdovirinae, family Rhabdoviridae. Rename species Betanucleorhabdovirus rhododendri as “Betanucleorhabdovirus alpharhododendri”.

Demarcation criteria for new taxon/taxa:
Viruses assigned to different species within the genus Betanucleorhabdovirus should have several of the following characteristics:
A) nucleotide identity values less than 75% for the coding-complete genome sequence 
B) amino acid identity values less than 86% in proteins encoded by all the cognate open reading frames	
C) occupy different ecological niches as evidenced by differences in hosts and/or biological vectors 

Justification:      
Twenty-eight novel rhabdovirids were identified in several hosts [1, 2 and Yu, unpublished (PV649689)]. The characterization of these twenty-eight viruses showed that they should be classified into novel species within the genus Betanucleorhabdovirus based on sequence divergence from previously reported betanucleorhabdoviruses and phylogenetic placement (see below).

1) Artemisia betanucleorhabdovirus 1 (ArtBNRV1) was identified from an in silico analysis of transcriptome data of sagebrush (Artemisia sieversiana) from Inner Mongolia, China. The coding-complete genome (CCG) sequence of ArtBNRV1 consists of 14,459 nucleotides (BK070483) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of ArtBNRV1 has the highest identity values with that of Artemisia betanucleorhabdovirus 2 (ArtBNRV2; 65.2%), while the ArtBNRV1 encoded proteins have the highest identity values with those of ArtBNRV2 (63.41%) [1]. Based on ML trees generated from complete L protein sequences, ArtBNRV1 forms a well-supported clade within betanucleorhabdoviruses with ArtBNRV2 (Figure 2).
2) Artemisia betanucleorhabdovirus 2 (ArtBNRV2) was identified from mugwort (Artemisia vulgaris) samples collected in the Netherlands. The coding-complete genome (CCG) sequence of ArtBNRV2 consists of 14,986 nucleotides (PX121438) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [2], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of ArtBNRV2 has the highest identity values with that of Artemisia betanucleorhabdovirus 1 (ArtBNRV1; 65.2%), while the ArtBNRV2 encoded proteins have the highest identity values with those of ArtBNRV1 (63.41%). Based on ML trees generated from complete L protein sequences, ArtBNRV2 forms a well-supported clade within betanucleorhabdoviruses with ArtBNRV1 (Figure 2).
3) Boehmeria betanucleorhabdovirus 1 (BoeBNRV1) was identified from an in silico analysis of transcriptome data of ramie (Boehmeria nivea) from China. The coding-complete genome (CCG) sequence of BoeBNRV1 consists of 13,766 nucleotides (BK070484) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1] representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of BoeBNRV1 has the highest identity values with that of cardamine betanucleorhabdovirus 1 (CarBNRV1; 64.1%), while the BoeBNRV1 encoded proteins have the highest identity values with those of CarBNRV1 (59.6%) [1]. Based on ML trees generated from complete L protein sequences, BoeBNRV1 forms a well-supported clade within betanucleorhabdoviruses with CarBNRV1 (Figure 2).
4) Camellia betanucleorhabdovirus 1 (CamBNRV1) was identified from an in silico analysis of transcriptome data of golden camellia (Camellia nitidissima) from Zhejiang, China. The coding-complete genome (CCG) sequence of CamBNRV1 consists of 14,052 nucleotides (BK070485) and contains seven ORFs in the order 3’-N-P-P3-M-U-G-L-5’ [1] representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes, as well as the U gene, with an unknown function, between the M and G genes (Figure 1). The CCG nucleotide sequence of CamBNRV1 has the highest identity values with that of Nekemias betanucleorhabdovirus 1 (NekBNRV1; 65.7%), while the CamBNRV1 encoded proteins have the highest identity values with those of NekBNRV1 (66.56%) [1]. Based on ML trees generated from complete L protein sequences, CamBNRV1 forms a well-supported clade within betanucleorhabdoviruses with NekBNRV1 (Figure 2).
5) canola betanucleorhabdovirus 1 (CanBNRV1) was identified from an in silico analysis of transcriptome data of canola (Brassica napus) from Western Australia, Australia. The coding-complete genome (CCG) sequence of CanBNRV1 consists of 14,019 nucleotides (BK070486) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of CanBNRV1 has the highest identity values with that of Rorippa betanucleorhabdovirus 1 (RorBNRV1; 61.6%), while the CanBNRV1 encoded proteins have the highest identity values with those of RorBNRV1 (59.38%) [1]. Based on ML trees generated from complete L protein sequences, CanBNRV1 forms a well-supported clade with other betanucleorhabdoviruses (Figure 2).
6) Cardamine betanucleorhabdovirus 1 (CarBNRV1) was identified from an in silico analysis of transcriptome data of Korean bittercress (Cardamine leucantha) from Hokkaido, Japan.  The coding-complete genome (CCG) sequence of CarBNRV1 consists of 13,800 nucleotides (BK070487) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of CarBNRV1 has the highest identity values with that of Boehmeria betanucleorhabdovirus 1 (BoeBNRV1; 64.1%), while the CarBNRV1 encoded proteins have the highest identity values with those of BoeBNRV1 (59.6%) [1]. Based on ML trees generated from complete L protein sequences, CarBNRV1 forms a well-supported clade within betanucleorhabdoviruses with BoeBNRV1 (Figure 2).
7) Chrysanthemum betanucleorhabdovirus 1 (ChrBNRV1) was identified from an in silico analysis of transcriptome data of thick-leaved mum (Chrysanthemum crassum) from Jiangsu, China. The coding-complete genome (CCG) sequence of ChrBNRV1 consists of 14,675 nucleotides (BK070488) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of ChrBNRV1 has the highest identity values with that of Artemisia betanucleorhabdovirus 1 (ArtBNRV1; 64.2%), while the ChrBNRV1 encoded proteins have the highest identity values with those of ArtBNRV1 (62.61%) [1]. Based on ML trees generated from complete L protein sequences, ChrBNRV1 forms a well-supported clade within betanucleorhabdoviruses with ArtBNRV1 and Artemisia betanucleorhabdovirus 2 (Figure 2).
8) Coptis betanucleorhabdovirus 1 (CopBNRV1) was identified from an in silico analysis of transcriptome data of golden thread root (Coptis teeta) from Yunnan, China. The coding-complete genome (CCG) sequence of CopBNRV1 consists of 13,486 nucleotides (BK070489) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of CopBNRV1 has the highest identity values with that of Osmolindsaea betanucleorhabdovirus 1 (OsmBNRV1; 62.6%), while the CopBNRV1 encoded proteins have the highest identity values with those of OsmBNRV1 (66.24%) [1]. Based on ML trees generated from complete L protein sequences, CopBNRV1 forms a well-supported clade within betanucleorhabdoviruses with OsmBNRV1 (Figure 2).
9) Dendrobium betanucleorhabdovirus 1 (DenBNRV1) was identified from an in-silico analysis of transcriptome data of fried-egg orchid (Dendrobium chrysotoxum) from China.  The coding-complete genome (CCG) sequence of DenBNRV1 consists of 13,826 nucleotides (BK070490) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1] representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of DenBNRV1 has the highest identity values with that of dicot associated betanucleorhabdovirus 1 (DaBNRV1; 62.7%), while the DenBNRV1 encoded proteins have the highest identity values with those of DaBNRV1 (61.91%) [1]. Based on ML trees generated from complete L protein sequences, DenBNRV1 forms a well-supported clade within betanucleorhabdoviruses with DaBNRV1 (Figure 2).
10) dicot associated betanucleorhabdovirus 1 (DaBNRV1) was identified from an in silico analysis of transcriptome data of an unknown dicot plant from China. The coding-complete genome (CCG) sequence of DaBNRV1 consists of 13,542 nucleotides (BK070491) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of DaBNRV1 has the highest identity values with that of Dendrobium betanucleorhabdovirus 1 (DenBNRV1; 62.7%), while the DaBNRV1 encoded proteins have the highest identity values with those of DenBNRV1 (61.91%) [1]. Based on ML trees generated from complete L protein sequences, DaBNRV1 forms a well-supported clade within betanucleorhabdoviruses with DenBNRV1 (Figure 2).
11) Eichhornia betanucleorhabdovirus 1 (EicBNRV1) was identified from an in silico analysis of transcriptome data of Brazilian water hyacinth (Eichhornia paniculata) from Ceará, Brazil.  The coding-complete genome (CCG) sequence of EicBNRV1 consists of 13,818 nucleotides (BK070492) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of EicBNRV1 has the highest identity values with that of Stratiotes betanucleorhabdovirus 1 (StrBNRV1; 70.8%), while the EicBNRV1 encoded proteins have the highest identity values with those of StrBNRV1 (72.55%) [1]. Based on ML trees generated from complete L protein sequences, EicBNRV1 forms a well-supported clade within betanucleorhabdoviruses with StrBNRV1 (Figure 2).
12) strawberry virus 5 (StrV5) was identified from strawberry (Fragaria x ananassa cv. 'Kurdistan') samples collected in Iran. The coding-complete genome (CCG) sequence of StrV5 consists of 15,327 nucleotides (PV933990) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [2], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of StrV5 has the highest identity values with that of Picris betanucleorhabdovirus 1 (PBRV1; 54.4%), while the StrV5 encoded proteins have the highest identity values with those of PBRV1 (56.42%). Based on ML trees generated from complete L protein sequences, StrV5 forms a well-supported clade within betanucleorhabdoviruses with PBRV1 (Figure 2).
13) Lysimachia betanucleorhabdovirus 1 (LysBNRV1) was identified from an in silico analysis of transcriptome data of swamp candles (Lysimachia terrestris) from Massachusetts, USA.  The coding-complete genome (CCG) sequence of LysBNRV1 consists of 16,292 nucleotides (BK070493) and contains seven ORFs in the order 3’-N-P-P3-M-U-G-L-5’ [1] representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes, as well as the U gene, with an unknown function, between the M and G genes (Figure 1). The CCG nucleotide sequence of LysBNRV1 has the highest identity values with that of apple rootstock virus A (ApRVA; 63.6%), while the LysBNRV1 encoded proteins have the highest identity values with those of ApRVA (62.77%) [1]. Based on ML trees generated from complete L protein sequences, LysBNRV1 forms a well-supported clade within betanucleorhabdoviruses with ApRVA (Figure 2).
14) Mentha betanucleorhabdovirus 1 (MenBNRV1) was identified from an in silico analysis of transcriptome data of Canada mint (Mentha canadensis) from Jiangsu, China. The coding-complete genome (CCG) sequence of MenBNRV1 consists of 13,455 nucleotides (BK070494) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of MenBNRV1 has the highest identity values with that of Cnidium virus 1 (CnV1; 61.9%), while the MenBNRV1 encoded proteins have the highest identity values with those of CnV1 (54.72%) [1]. Based on ML trees generated from complete L protein sequences, MenBNRV1 forms a well-supported clade with other betanucleorhabdoviruses (Figure 2).
15) Nekemias betanucleorhabdovirus 1 (NekBNRV1) was identified from an in silico analysis of transcriptome data of moyeam (Nekemias grossdentata) from Guangdong, China.  The coding-complete genome (CCG) sequence of NekBNRV1 consists of 14,151 nucleotides (BK070495) and contains seven ORFs in the order 3’-N-P-P3-M-U-G-L-5’ [1] representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes, as well as the U gene, with an unknown function, between the M and G genes (Figure 1). The CCG nucleotide sequence of NekBNRV1 has the highest identity values with that of Camellia betanucleorhabdovirus 1 (CamBNRV1; 65.7%), while the NekBNRV1 encoded proteins have the highest identity values with those of CamBNRV1 (66.56%) [1]. Based on ML trees generated from complete L protein sequences, NekBNRV1 forms a well-supported clade within betanucleorhabdoviruses with CamBNRV1 (Figure 2).
16) Nymphaea betanucleorhabdovirus 1 (NymBNRV1) was identified from an in silico analysis of transcriptome data of proliferous water lily (Nymphaea prolifera) from China. The coding-complete genome (CCG) sequence of NymBNRV1 consists of 13,519 nucleotides (BK070496) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of NymBNRV1 has the highest identity values with that of Eichhornia betanucleorhabdovirus 1 (EicBNRV1; 65.2%), while the NymBNRV1 encoded proteins have the highest identity values with those of EicBNRV1 (63.71%) [1]. Based on ML trees generated from complete L protein sequences, NymBNRV1 forms a well-supported clade within betanucleorhabdoviruses with EicBNRV1 and Stratiotes betanucleorhabdovirus 1 (Figure 2).
17) Osmolindsaea betanucleorhabdovirus 1 (OsmBNRV1) was identified from an in silico analysis of transcriptome data of screw fern (Osmolindsaea odorata) from Guangxi, China.  The coding-complete genome (CCG) sequence of OsmBNRV1 consists of 13,325nucleotides (BK070497) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of OsmBNRV1 has the highest identity values with that of Coptis betanucleorhabdovirus 1 (CopBNRV1; 62.6%), while the OsmBNRV1 encoded proteins have the highest identity values with those of CopBNRV1 (66.24%) [1]. Based on ML trees generated from complete L protein sequences, OsmBNRV1 forms a well-supported clade within betanucleorhabdoviruses with CopBNRV1 (Figure 2).
18) Paedaria scandens betanucleorhabdovirus (PaScBNRV) was identified from skunkvine (Paedaria scandens) samples collected in China. The coding-complete genome (CCG) sequence of PaScBNRV consists of 13,734 nucleotides (PV649689) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [Yu, unpublished] representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of PaScBNRV has the highest identity values with that of Taraxacum betanucleorhabdovirus 1 (TarBRV1; 66.6%), while the PaScBNRV encoded proteins have the highest identity values with those of TarBRV1 (68.32%). Based on ML trees generated from complete L protein sequences, PaScBNRV forms a well-supported clade within betanucleorhabdoviruses with TarBRV1 (Figure 2).
19) Rhododendron betanucleorhabdovirus 2 (RhoBNRV2) was identified from an in silico analysis of transcriptome data of dwarf snow rhododendron (Rhododendron nivale) from Tibet, China. The coding-complete genome (CCG) sequence of RhoBNRV2 consists of 14,196 nucleotides (BK070498) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of RhoBNRV2 has the highest identity values with that of Rhododendron delavayi virus 1 (RhoDeV1; 65.8%), while the RhoBNRV2 encoded proteins have the highest identity values with those of RhoDeV1 (67.05%) [1]. Based on ML trees generated from complete L protein sequences, RhoBNRV2 forms a well-supported clade within betanucleorhabdoviruses with RhoDeV1 (Figure 2).
20) Ricotia betanucleorhabdovirus 1 (RicBNRV1) was identified from an in silico analysis of transcriptome data of Turkish ricotia (Ricotia aucheri) from Turkey. The coding-complete genome (CCG) sequence of RicBNRV1 consists of 13,688 nucleotides (BK070499) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of RicBNRV1 has the highest identity values with that of sowthistle yellow vein virus (SYVV; 61.2%), while the RicBNRV1 encoded proteins have the highest identity values with those of SYVV (58.84%) [1]. Based on ML trees generated from complete L protein sequences, RicBNRV1 forms a well-supported clade within betanucleorhabdoviruses with SYVV (Figure 2).
21) Rorippa betanucleorhabdovirus 1 (RorBNRV1) was identified from an in silico analysis of transcriptome data of creeping yellowcress fieldcress (Rorippa sylvestris) from the Netherlands. The coding-complete genome (CCG) sequence of RorBNRV1 consists of 13,439 nucleotides (BK070500) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of RorBNRV1 has the highest identity values with that of Plectranthus aromaticus virus 1 (PleArV1; 62.3%), while the RorBNRV1 encoded proteins have the highest identity values with those of PleArV1 (61.59%) [1]. Based on ML trees generated from complete L protein sequences, RorBNRV1 forms a well-supported clade with other betanucleorhabdoviruses (Figure 2).
22) Salix betanucleorhabdovirus 1 (SalBNRV1) was identified from an in silico analysis of transcriptome data of purple willow (Salix purpurea) from Canada. The coding-complete genome (CCG) sequence of SalBNRV1 consists of 14,195 nucleotides (BK070501) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of SalBNRV1 has the highest identity values with that of beet betanucleorhabdovirus 1 (BNRV1; 60.9%), while the SalBNRV1 encoded proteins have the highest identity values with those of BNRV1 (58.86%) [1]. Based on ML trees generated from complete L protein sequences, SalBNRV1 forms a well-supported clade with other betanucleorhabdoviruses (Figure 2).
23) Salvia betanucleorhabdovirus 1 (SalvBNRV1) was identified from an in silico analysis of transcriptome data of red sage (Salvia miltiorrhiza) from Shandong, China. The coding-complete genome (CCG) sequence of SalvBNRV1 consists of 13,722 nucleotides (BK070502) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1] representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of SalvBNRV1 has the highest identity values with that of Thymus betanucleorhabdovirus 1 (ThyBNRV1; 71.9%), while the SalvBNRV1 encoded proteins have the highest identity values with those of ThyBNRV1 (73.36%) [1]. Based on ML trees generated from complete L protein sequences, SalvBNRV1 forms a well-supported clade within betanucleorhabdoviruses with ThyBNRV1 and Ziziphora betanucleorhabdovirus 1 (Figure 2).
24) Stratiotes betanucleorhabdovirus 1 (StrBNRV1) was identified from an in silico analysis of transcriptome data of water soldier (Stratiotes aloides) from Munich, Germany. The coding-complete genome (CCG) sequence of StrBNRV1 consists of 13,637 nucleotides (BK070503) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of StrBNRV1 has the highest identity values with that of Eichhornia betanucleorhabdovirus 1 (EicBNRV1; 70.8%), while the StrBNRV1 encoded proteins have the highest identity values with those of EicBNRV1 (72.55%) [1]. Based on ML trees generated from complete L protein sequences, StrBNRV1 forms a well-supported clade within betanucleorhabdoviruses with EicBNRV1 (Figure 2).
25) Thymus betanucleorhabdovirus 1 (ThyBNRV1) was identified from an in silico analysis of transcriptome data of five-ribbed thyme (Thymus quinquecostatus) from Hebei, China. The coding-complete genome (CCG) sequence of ThyBNRV1 consists of 13,779 nucleotides (BK070504) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of ThyBNRV1 has the highest identity values with that of Ziziphora betanucleorhabdovirus 1 (ZizBNRV1; 74.1%), while the ThyBNRV1 encoded proteins have the highest identity values with those of ZizBNRV1 (76.28%) [1]. Based on ML trees generated from complete L protein sequences, ThyBNRV1 forms a well-supported clade within betanucleorhabdoviruses with ZizBNRV1 (Figure 2).
26) Trichosanthes betanucleorhabdovirus 1 (TriBNRV1) was identified from an in silico analysis of transcriptome data of truncate gourd (Trichosanthes truncata) from Guangxi, China. The coding-complete genome (CCG) sequence of TriBNRV1 consists of 13,952 nucleotides (BK070505) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between P and M genes (Figure 1). The CCG nucleotide sequence of TriBNRV1 has the highest identity values with that of Boehmeria betanucleorhabdovirus 1 (BoeBNRV1; 63.3%), while the TriBNRV1 encoded proteins have the highest identity values with those of BoeBNRV1 (66.54%) [1]. Based on ML trees generated from complete L protein sequences, TriBNRV1 forms a well-supported clade with other betanucleorhabdoviruses (Figure 2).
27) Viola betanucleorhabdovirus 1 (VioBNRV1) was identified from an in silico analysis of transcriptome data of violet (Viola baoshanensis) from Guangdong, China. The coding-complete genome (CCG) sequence of VioBNRV1 consists of 14,469 nucleotides (BK070506) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of VioBNRV1 has the highest identity values with that of Paris yunnanensis rhabdovirus 1 (PyRV1; 69.3%), while the VioBNRV1 encoded proteins have the highest identity values with those of PyRV1 (76.01%) [1]. Based on ML trees generated from complete L protein sequences, VioBNRV1 forms a well-supported clade within betanucleorhabdoviruses with PyRV1 (Figure 2).
28) Ziziphora betanucleorhabdovirus 1 (ZizBNRV1) was identified from an in silico analysis of transcriptome data of wild basil (Ziziphora clinopodioides) from China. The coding-complete genome (CCG) sequence of ZizBNRV1 consists of 13,778 nucleotides (BK070507) and contains six ORFs in the order 3’-N-P-P3-M-G-L-5’ [1], representing the five canonical rhabdovirid structural protein genes and the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes (Figure 1). The CCG nucleotide sequence of ZizBNRV1 has the highest identity values with that of Thymus betanucleorhabdovirus 1 (ThyBNRV1; 74.1%), while the ZizBNRV1 encoded proteins have the highest identity values with those of ThyBNRV1 (76.28%) [1]. Based on ML trees generated from complete L protein sequences, ZizBNRV1 forms a well-supported clade within betanucleorhabdoviruses with ThyBNRV1 (Figure 2).

ArtBNRV1, ArtBNRV2, BoeBNRV1, CamBNRV1, CanBNRV1, CarBNRV1, ChrBNRV1, CopBNRV1, DenBNRV1, DaBNRV1, EicBNRV1, LysBNRV1, StrV5, MenBNRV1, NekBNRV1, NymBNRV1, OsmBNRV1, PaScBNRV, RhoBNRV2, RicBNRV1, RorBNRV1, SalBNRV1, SalvBNRV1, StrBNRV1, StrV5, ThyBNRV1, TriBNRV1, VioBNRV1 and ZizBNRV1 meet the demarcation criteria A, B and C. Thus, we propose to classify ArtBNRV1, ArtBNRV2, BoeBNRV1, CamBNRV1, CanBNRV1, CarBNRV1, ChrBNRV1, CopBNRV1, DenBNRV1, DaBNRV1, EicBNRV1, LysBNRV1, StrV5, MenBNRV1, NekBNRV1, NymBNRV1, OsmBNRV1, PaScBNRV, RhoBNRV2, RicBNRV1, RorBNRV1, SalBNRV1, SalvBNRV1, StrBNRV1, StrV5, ThyBNRV1, TriBNRV1, VioBNRV1 and ZizBNRV1 into the new species “Betanucleorhabdovirus alphaartemisiae”, “Betanucleorhabdovirus betaartemisiae”, “Betanucleorhabdovirus boehmeriae”, “Betanucleorhabdovirus camelliae”, “Betanucleorhabdovirus napi”, “Betanucleorhabdovirus cardaminis”, “Betanucleorhabdovirus chrysanthemi”, “Betanucleorhabdovirus coptis”, “Betanucleorhabdovirus dendrobii”,” Betanucleorhabdovirus dycotyledoneae”, “Betanucleorhabdovirus eichhorniae”, “Betanucleorhabdovirus lysimachae”, “Betanucleorhabdovirus menthae”, “Betanucleorhabdovirus nekemiadis”, “Betanucleorhabdovirus nymphaeae”,” Betanucleorhabdovirus osmolindsaeae”, “Betanucleorhabdovirus paederiae”, “Betanucleorhabdovirus betarhododendri”, “Betanucleorhabdovirus ricotiae”, “Betanucleorhabdovirus rorippae”,” Betanucleorhabdovirus salicis”, “Betanucleorhabdovirus salviae", “Betanucleorhabdovirus stratiotei”, “Betanucleorhabdovirus kurdistanfragariae”, “Betanucleorhabdovirus thymi”, “Betanucleorhabdovirus trichosanthei”,” Betanucleorhabdovirus violae” and “Betanucleorhabdovirus ziziphorae”, subfamily Betarhabdovirinae, family Rhabdoviridae.

Moreover, species Betanucleorhabdovirus rhododendri was renamed as “Betanucleorhabdovirus alpharhododendri”, because a second betanucleorhabdovirus was discovered in Rhododendrum.
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Figure 1. Genome diagramms depicting the architecture and gene products of the twenty-eight viruses proposed to be included in species within the genus Betanucleorhabdovirus. Abbreviations: N: nucleoprotein; P: phosphoprotein; P3: putative cell-to-cell movement protein; M: matrix protein; U: protein U; G: glycoprotein; L: RNA-dependent RNA polymerase. A: ArtBNRV1, ArtBNRV2, BoeBNRV1, CanBNRV1, CarBNRV1, ChrBNRV1, CopBNRV1, DenBNRV1, DaBNRV1, EicBNRV1, MenBNRV1, NymBNRV1, OsmBNRV1, PaScBNRV, RhoBNRV2, RicBNRV1, RorBNRV1, SalBNRV1, SalvBNRV1, StrBNRV1, StrV5, ThyBNRV1, TriBNRV1, VioBNRV1 and ZizBNRV1 B: CamBNRV1, LysBNRV1 and NekBNRV1. Acronyms of each virus are described in the proposal justification.
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Figure 2. Maximum Likelihood (ML) phylogenetic tree of plant-infecting rhabdovirid L polymerase protein sequences. Amino acid sequences were aligned using MUSCLE. The resulting alignment was used to generate a phylogenetic tree using Mega11 with the best-fit model LG + G + I +F. Twenty-eight viruses potentially belonging to the new species are indicated with green squares. Numbers at the nodes indicate bootstrap support (1000 replicates).
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