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	Taxon name 
	Etymology of the term

	“Deltanucleorhabdovirus artemisiae”
	From Artemisia, the scientific name of the plant host genus from which the sequence of the virus was obtained

	“Deltanucleorhabdovirus chrysanthemi”
	From Chrysanthemum, the scientific name of the plant host genus from which the sequence of the virus was obtained.

	“Deltanucleorhabdovirus gei”
	From Geum, the scientific name of the plant host genus from which the sequence of the virus was obtained.
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	From Vaccinium, 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:       
Two virus species are currently classified in the genus Deltanucleorhabdovirus.  The assignment of viruses to this genus is based on the placement of the viruses on a Maximum Likelihood tree inferred from complete L protein sequences.     

Proposed taxonomic change(s):     
Create ten new species in the genus Deltanucleorhabdovirus, subfamily Betarhabdovirinae, family Rhabdoviridae. These species are proposed to be named “Deltanucleorhabdovirus artemisiae”, “Deltanucleorhabdovirus chrysanthemi”, “Deltanucleorhabdovirus gei”, “Deltanucleorhabdovirus laburni,  “Deltanucleorhabdovirus lamii”, “Deltanucleorhabdovirus menthae”, “Deltanucleorhabdovirus thymi”, “Deltanucleorhabdovirus tolmieae”, “Deltanucleorhabdovirus lycopersici” and “Deltanucleorhabdovirus vaccinii”. 

Demarcation criteria for new taxon/taxa:
Viruses assigned to different species within the genus Deltanucleorhabdovirus 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:
Ten new rhabdovirids were identified in Artemisia annua, Chrysanthemum crassum, Geum urbanum, Mentha spicata, Thymus quinquecostatus, Tolmiea menziesii, tomato (Solanum lycopersicum), American cranberry (Vaccinium macrocarpon) [1], Laburnum x watereri and Lamium album [2]. The characterization of these ten viruses showed that they should be classified into new species within the genus Deltanucleorhabdovirus.



	Text of Taxonomy proposal:  

	Description of current taxonomy: 
Two virus species are currently classified in the genus Deltanucleorhabdovirus. The assignment of viruses to this genus is based on the placement of the viruses on a Maximum Likelihood tree inferred from complete L protein sequences.     

Proposed taxonomic change(s):     
Create ten new species in the genus Deltanucleorhabdovirus, subfamily Betarhabdovirinae, family Rhabdoviridae. 

Demarcation criteria for new taxon/taxa:
Viruses assigned to different species within the genus Deltanucleorhabdovirus 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:      
Ten new rhabdovirids were identified in Artemisia annua, Chrysanthemum crassum, Geum urbanum, Mentha spicata, Thymus quinquecostatus, Tolmiea menziessi, tomato (Solanum lycopersicum), American cranberry (Vaccinium macrocarpon) [1] Laburnum x watereri and Lamium album [2]. The characterization of these ten viruses showed that they should be classified into new species within the genus Deltanucleorhabdovirus based on the sequence divergence from previously reported deltanucleorhabdoviruses and phylogenetic placement (see below).

1) Artemisia deltanucleorhabdovirus 1 (ArtDNRV1) was identified from an in silico analysis of transcriptome data of sweet wormwood (Artemisia annua) from Guangxi, China. The coding-complete genome (CCG) sequence of ArtDNRV1 consists of 15,227 nucleotides (BK070508) 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 ArtDNRV1 has the highest identity value with that of Chrysanthemum deltanucleorhabdovirus 1 (ChrDNRV1; 66.9%), while the ArtDNRV1 encoded proteins have the highest identity values with those of ChrDNRV1 (72.22%) [1]. Based on ML trees generated from complete L protein sequences, ArtDNRV1 forms a well-supported clade within deltanucleorhabdoviruses with ChrDNRV1 (Figure 2).
2) Chrysanthemum deltanucleorhabdovirus 1 (ChrDNRV1) 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 ChrDNRV1 consists of 14,830 nucleotides (BK070510) 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 ChrDNRV1 has the highest identity value with that of Artemisia deltanucleorhabdovirus 1 (ArtDNRV1; 66.9%), while the ChrDNRV1 encoded proteins have the highest identity values with those of ArtDNRV1 (72.22%) [1]. Based on ML trees generated from complete L protein sequences, ChrDNRV1 forms a well-supported clade within deltanucleorhabdoviruses with ArtDNRV1 (Figure 2).
3) Geum deltanucleorhabdovirus 1 (GeuDNRV1) was identified from an in silico analysis of transcriptome data of herb bennet (Geum urbanum) from the United Kingdom. The coding-complete genome (CCG) sequence of GeuDNRV1 consists of 14,140 nucleotides (BK070511) 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 GeuDNRV1 has the highest identity value with that of Artemisia deltanucleorhabdovirus 1 (ArtDNRV1; 59.9%), while the GeuDNRV1 encoded proteins have the highest identity values with those of Mentha deltanucleorhabdovirus 1 (MenDNRV1; 43.62%) [1]. Based on ML trees generated from complete L protein sequences, GeuDNRV1 a well-supported clade with other deltanucleorhabdoviruses (Figure 2).
4) Laburnum deltanucleorhabdovirus 1 (LabDNRV1) was identified from golden chain tree (Laburnum x watereri) samples collected in the Netherlands. The coding-complete genome (CCG) sequence of LabDNRV1 consists of 15,506 nucleotides (PX121458) and contains seven ORFs in the order 3’-N-P-P3-M-P5-G-L-5’ [2], representing the five canonical rhabdovirid structural protein genes, the putative cell-to-cell movement protein gene P3 in the conserved location between the P and M genes, as well as an additional ORF encoding a P5 between the M and G genes (Figure 1). The CCG nucleotide sequence of LabDNRV1 has the highest identity value with that of Lamium deltanucleorhabdovirus 1 (LamDNRV1; 70.7%), while the LabDNRV1 encoded proteins have the highest identity values with those of LamDNRV1 (71.95%). Based on ML trees generated from complete L protein sequences, LabDNRV1 forms a well-supported clade within deltanucleorhabdoviruses with LamDNRV1 (Figure 2).
5) Lamium deltanucleorhabdovirus 1 (LamDNRV1) was identified from white dead-nettle (Lamium album) samples collected in the Czech Republic. The coding-complete genome (CCG) sequence of LamDNRV1 consists of 14,086 nucleotides (PX121460) 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 LamDNRV1 has the highest identity value with that of Laburnum deltanucleorhabdovirus 1 (LabDNRV1; 70.7%), while the LamDNRV1 encoded proteins have the highest identity values with those of LabDNRV1 (71.95%). Based on ML trees generated from complete L protein sequences, LamDNRV1 forms a well-supported clade within deltanucleorhabdoviruses with LabDNRV1 (Figure 2).
6) Mentha deltanucleorhabdovirus 1 (MenDNRV1) was identified from an in silico analysis of transcriptome data of spearmint (Mentha spicata) from Singapore. The coding-complete genome (CCG) sequence of MenDNRV1 consists of 14,557 nucleotides (BK070512) 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 MenDNRV1 has the highest identity value with that of strawberry virus 3 (StrV3; 65.8%), while the MenDNRV1 encoded proteins have the highest identity values with those of StrV3 (66.03%) [1]. Based on ML trees generated from complete L protein sequences, MenDNRV1 forms a well-supported clade within deltanucleorhabdoviruses with StrV3, Thymus deltanucleorhabdovirus 1 and Vaccinium deltanucleorhabdovirus 1 (Figure 2).
7) Thymus deltanucleorhabdovirus 1 (ThyDNRV1) 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 ThyDNRV1 consists of 13,988 nucleotides (BK070513) 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 ThyDNRV1 has the highest identity value with that of strawberry virus 3 (StrV3; 68.5%), while the ThyDNRV1 encoded proteins have the highest identity values with those of StrV3 (72.85%) [1]. Based on ML trees generated from complete L protein sequences, ThyDNRV1 forms a well-supported clade within deltanucleorhabdoviruses with StrV3 and Vaccinium deltanucleorhabdovirus 1 (Figure 2).
8) Tolmiea deltanucleorhabdovirus 1 (TolDNRV1) was identified from an in silico analysis of transcriptome data of piggyback plant (Tolmiea menziesii) from Washington, USA. The coding-complete genome (CCG) sequence of TolDNRV1 consists of 14,165 nucleotides (BK070514) 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 TolDNRV1 has the highest identity value with that of Thymus deltanucleorhabdovirus 1 (ThyDNRV1; 62.8%), while the TolDNRV1 encoded proteins have the highest identity values with those of ThyDNRV1 (58.7%) [1]. Based on ML trees generated from complete L protein sequences, TolDNRV1 forms a well-supported clade with other deltanucleorhabdoviruses (Figure 2).
9) Tomato deltanucleorhabdovirus 1 (TomDNRV1) was identified from an in silico analysis of transcriptome data of tomato (Solanum lycopersicum) from the USA. The coding-complete genome (CCG) sequence of TomDNRV1 consists of 14,175 nucleotides (BK070515) 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 TomDNRV1 has the highest identity value with that of Lamium deltanucleorhabdovirus 1 (LamDNRV1; 60.3%), while the TomDNRV1 encoded proteins have the highest identity values with those of LamDNRV1 (69.09%) [1]. Based on ML trees generated from complete L protein sequences, TomDNRV1 forms a well-supported clade within deltanucleorhabdoviruses with LamDNRV1 (Figure 2).
10) Vaccinium deltanucleorhabdovirus 1 (VacDNRV1) was identified from an in silico analysis of transcriptome data of American cranberry (Vaccinium macrocarpon) from Jilin, China. The coding-complete genome (CCG) sequence of VacDNRV1 consists of 14,415 nucleotides (BK070516) 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 VacDNRV1 has the highest identity value with that of strawberry virus 3 (StrV3; 70.7%), while the VacDNRV1 encoded proteins have the highest identity values with those of StrV3 (79.51%) [1]. Based on ML trees generated from complete L protein sequences, VacDNRV1 forms a well-supported clade within deltanucleorhabdoviruses with StrV3 (Figure 2).

ArtDNRV1, ChrDNRV1, GeuDNRV1, LabDNRV1, LamDNRV1, MenDNRV1, ThyDNRV1, TolDNRV1, TomDNRV1 and VacDNRV1 meet the demarcation criteria A, B and C. Thus, we propose to classify ArtDNRV1, ChrDNRV1, GeuDNRV1, LabDNRV1, LamDNRV1, MenDNRV1, ThyDNRV1, TolDNRV1, TomDNRV1 and VacDNRV1 into the new species “Deltanucleorhabdovirus artemisiae”, “Deltanucleorhabdovirus chrysanthemi”, “Deltanucleorhabdovirus gei”, “Deltanucleorhabdovirus laburni, Deltanucleorhabdovirus lamii, Deltanucleorhabdovirus menthae, Deltanucleorhabdovirus thymi”, “Deltanucleorhabdovirus tolmieae”, “Deltanucleorhabdovirus lycopersici” and “Deltanucleorhabdovirus vaccinii”, subfamily Betarhabdovirinae, family Rhabdoviridae.
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Figure 1. Genome diagrams depicting the architecture and gene products of the ten viruses proposed to be included as new species within the genus Deltanucleorhabdovirus. Abbreviations: N: nucleoprotein; P: phosphoprotein; P3: putative cell-to-cell movement protein; M: matrix protein; P5: protein 5; G: glycoprotein; L: RNA-dependent RNA polymerase. A: LabDNRV1 B: ArtDNRV1, ChrDNRV1, GeuDNRV1, LamDNRV1, MenDNRV1, ThyDNRV1, TolDNRV1, TomDNRV1 and VacDNRV1. 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. Ten 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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