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Abstract

	Currently the subfamily Bradleyvirinae (family: Mesyanzhinovviridae) consists of four genera, Abidjanvirus, Bosavirus, Epaquintavirus and Xooduovirus). In this proposal we have added five new genera (Docaquintavirus, Elanorvirus, Mallosvirus, Ghuizhouvirus, and Donnerlittchenvirus) and transferred the unassociated genus, Pamexvirus). The latter genus was split in two with the creation of Cinvestavvirus. The members of these genera are all lytic siphoviruses which share ≥37% DNA sequence identity.



Text of proposal
	
	Species demarcation criteria: Two phages are assigned to the same species if their genomes are more than 95% identical over their genome length for isolates. 
These values can be calculated by a number of tools, such as BLASTn [1,2] – usually calculated using intergenomic distance calculator VIRIDIC [3].

Genus demarcation criteria: In search for criteria that create cohesive and distinct genera that are reproducible and monophyletic, the Bacterial Viruses Subcommittee has established 70% nucleotide identity of the genome length as the cut-off for genera. Genus-level groupings should always be monophyletic in the signature genes, as tested with a phylogenetic tree [10].

Subfamily demarcation criteria: Subfamilies are to be created when two or more genera are related below the family level. In practical terms, this usually means that they share a low degree of sequence similarity (usually about 40-50%) and that the genera form a clade in a marker tree phylogeny [10].








Supporting evidence
Proposal data:
A. [bookmark: _Hlk131079217]Create a new single-species genus, Docaquintavirus.
B. [bookmark: _Hlk131080039]Create a new single-species genus, Ghuizhouvirus.
C. Add one new species to the genus Xooduovirus.
D. Create a new single-species genus, Elanorvirus.
E. Create a new single-species genus, Mallosvirus.
F. Create a new single-species genus, Donnerlittchenvirus.
G. Add five (5) new species to the genus Bosavirus.
H. Add three (3) new species to the genus Pamexvirus, and transfer to Bradleyvirinae.
I. [bookmark: _Hlk131154142]Create a new single-species genus for phage PaMx74 (formerly of Pamexvirus), Cinvestavvirus



Data:
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Figure 1. VIRIDIC heat map:  VIRIDIC (Virus Intergenomic Distance Calculator; VIRIDIC (Virus Intergenomic Distance Calculator; [3]; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes. Data values which are bordered in black correspond to strains. Abbreviations: phg = phage; Xant = Xanthomonas; Sten = Stenotrophomonas; Pseu = Pseudomonas; Jant = Janthinobacterium
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Figure 2. ViPTree analysis:  ViPTree analysis (https://www.genome.jp/viptree/; [4]) is based upon Rohwer and Edwards (2002) famous Phage Proteomic Tree [5].  With the exception of phage SSP1 and GBK2 the phages of interest are indicated with red lines and stars.  Blue arrowhead = Mallosvirus; brown arrowhead = Donnerlittchenvirus; red arrowhead = Docaquintavirus; black arrowhead = Ghuizhouvirus; green arrowhead = Elanorvirus
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Figure 3. Phylogeny: The phylogenetic tree was constructed using the large subunit terminase  proteins from these and related phages with phylogeny.fr in “one click” mode [8]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences." It also includes the use of Gblocks to eliminate poorly aligned positions and divergent regions. "The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute. See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and powerful alternative [9] for details.”  


Taxonomic Proposals: 

A. Create a new single-species genus, Docaquintavirus.

Origin of the name of this taxon:  The name of this taxon is derived directly from the name of the first virus of this type, Xanthomonas phage vB_Xar_IVIA-DoCa5

Historical aspects: This lytic siphophage was isolated against Xanthomonas arboricola pv. juglandis IVIA 1317-1a from water in Paterna, Spain by M.L. Domingo-Calap et al. (Universitat de Valencia-I2SysBio).

Electron micrograph:  N/A

Genome summary: 

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Xanthomonas phage vB_Xar_IVIA-DoCa5
	ON932079.1
	56.41
	59.6
	74
	100
	100



Conclusion: A single species genus is proposed on the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3). 

B. [bookmark: _Hlk131080058]Create a new single-species genus, Ghuizhouvirus.

Origin of the name of this taxon:  This taxon is named after Ghuizhou, China where Stenotrophomonas phage A1432 was isolated.

Historical aspects: This lytic phage was isolated against Stenotrophomonas maltophilia YCR3A-1 by M. Xu (Guizhou Normal University)

Electron micrograph:  N/A

Genome summary: 

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Stenotrophomonas phage A1432
	ON005621.1
	61.66
	61.9
	79
	1
	100
	100



Conclusion: A single species genus is proposed on the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3).

C. Add one new species to the genus Xooduovirus.

Historical aspects: The genus Xooduovirus, with a single species  Xooduovirus Xoosp2, was created through Taxonomy Proposal 2021.051B.R.Mesyanzhinovviridae.  Lytic siphophage Stenotrophomonas phage vB_Sm_QDWS359 was isolated in China against Stenotrophomonas maltophilia SM102.

Electron micrograph:  N/A




Genome summary: 

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Xanthomonas phage Xoo-sp2
	KX241618.1
	60.5
	66.5
	79
	100
	100

	Stenotrophomonas phage vB_Sm_QDWS359
	ON331942.1
	61.86
	67.5
	79
	72.6
	87.3


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]

Conclusion: A single species genus is proposed on the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3).

D. Create a new single-species genus, Elanorvirus.

Origin of the name of this taxon:  The name of this taxon is derived directly from the first isolate of its type, Xanthomonas phage Elanor

Historical aspects: This lytic siphophage was isolated against Xanthomonas translucens pv. translucens (DSM 18974) from soil in Germany.  The capsid is 77 nm in diameter and the tail is 134 nm long [Erdrich et al. 2022].

Electron micrograph:  Negatively stained phage Elanor; kindly provide by Dr. Sebastian Erdrich.  Stain: 2% uranyl acetate. Scale bar: 100 nm.
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Genome summary: 

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Xanthomonas phage Elanor
	ON189045.1
	62.34
	64.5
	86
	100
	100



Conclusion: A single species genus is proposed on the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3). While VIRIDIC  analysis (Fig. 1) suggests it could be part of the Xooduovirus genus, ViPTree (TBLASTX, Fig. 2) and phylogenetic analysis (Fig. 3) indicate that it is sufficiently different.

[bookmark: _Hlk131165281][bookmark: _Hlk131083672]Specific reference: Erdrich SH, Sharma V, Schurr U, Arsova B, Frunzke J. Isolation of Novel Xanthomonas Phages Infecting the Plant Pathogens X. translucens and X. campestris. Viruses. 2022 Jun 30;14(7):1449. doi: 10.3390/v14071449. PMID: 35891434; PMCID: PMC9316219.

E. Create a new single-species genus, Mallosvirus.

Origin of the name of this taxon:  The name of this taxon is derived directly from the first isolate of its type, Xanthomonas phage Mallos.

Historical aspects: This lytic siphophage was isolated against Xanthomonas translucens pv. translucens (DSM 18974) from soil in Germany.  The capsid is 82 nm in diameter and the tail 141 nm long [Erdrich et al., 2022].

Electron micrograph:  Negatively stained phage Mallos; kindly provide by Dr. Sebastian Erdrich.  Stain: 2% uranyl acetate. Scale bar: 100 nm.
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Genome summary: 

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Xanthomonas phage Mallos
	ON189047.1
	59.24
	61.8
	86
	100
	100



Conclusion: A single species genus is proposed on the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3).

[bookmark: _Hlk131165203]Specific reference: Erdrich SH, Sharma V, Schurr U, Arsova B, Frunzke J. Isolation of Novel Xanthomonas Phages Infecting the Plant Pathogens X. translucens and X. campestris. Viruses. 2022 Jun 30;14(7):1449. doi: 10.3390/v14071449. PMID: 35891434; PMCID: PMC9316219.

F. Create a new single-species genus, Donnerlittchenvirus.

[bookmark: _Hlk131092149]Origin of the name of this taxon:  The name of this taxon is derived directly from that of the first isolate of its type, Janthinobacterium phage vB_JliM-Donnerlittchen

Historical aspects: This lytic phage was isolated from German sewage at the Georg-August University Goettingen against Janthinobacterium lividum EIF1. 

Electron micrograph:  N/A

Genome summary: 

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Janthinobacterium phage vB_JliM-Donnerlittchen
	ON529854.1
	58.22
	67.8
	74
	1
	100
	100



Conclusion: A single species genus is proposed on the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3).

G. Add five (5) new species to the genus Bosavirus.

[bookmark: _Hlk131154357]Historical aspects: This taxon was established through Taxonomy Proposal 2021.051B.R.Mesyanzhinovviridae.

Electron micrograph:  N/A

Genome summary: 

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Xanthomonas phage Bosa
	LR743532.1
	63.83
	64.8
	80
	100
	100

	Xanthomonas phage FMYAK-P1
	OK275492.1
	64.09
	67.8
	84
	82.6
	97.5

	Xanthomonas phage Xp12
	MT664984.1
	63.78
	68.2
	82
	82.5
	93.7

	Stenotrophomonas phage vB_SmaS-AXL_1
	OL674541.1
	63.96
	67.3
	83
	89.2
	97.5

	Xanthomonas phage vB_Xar_IVIA-DoCa6
	ON932080.1
	62.95
	67.0
	82
	90.0
	95.0

	[bookmark: OLE_LINK2]Xanthomonas phage vB_Xar_IVIA-DoCa10
	ON932084.1
	64.02
	65.5
	84
	93.2
	100.0


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]
Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3) this is a cohesive genus.

H. Add three (3) new species to the genus Pamexvirus, and transfer to Bradleyvirinae.

Historical aspects: The genus Pamexvirus was created through Taxonomy Proposal 2016.035a-dB.A.v1.Pamx74virus ultimately with two species Pamexvirus PaMx28 and Pamexvirus PaMx74. Newer analysis with VIRIDIC reveals that PaMx74 and PaMx28 only share 55.4% DNA sequence similarity, therefore they are separate genera, in the same subfamily.

Genome summary: 

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Pseudomonas phage PaMx28
	JQ067089.2
	55.11
	66.5
	74
	100
	100

	Pseudomonas phage phiH2
	OP361299.1
	57.67
	66.2
	74
	69.8
	83.8

	Pseudomonas phage AAT-1
	KU204984.2
	57.6
	65.9
	76
	72.5
	90.5

	Pseudomonas phage phiH1
	OP380269.1
	57.6
	66.0
	76
	71.9
	89.2


(*) determined using VIRIDIC [3]
(**) determined using CoreGenes 3.5 [6]

Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3) this is a cohesive genus.

I. Create a new single-species genus for phage PaMx74 (formerly of Pamexvirus), Cinvestavvirus

Origin of the name of this taxon: This taxon is named after the Centro de Investigacion y Estudios Avanzados (CINVESTAV; Guanajuato, Mexico) where phages PaMx28 and PaMx74 were isolated by O. Sepulveda-Robles et al.

Historical aspects: Taxonomy Proposal 2016.035a-dB.A.v1.Pamx74virus established the genus Pamexvirus.  As noted above the genome sequence of this phage is significantly different from PaMx28, and so here we create a new genus and transfer it to the subfamily Bradleyvirinae.

Electron micrograph:  N/A

Genome summary: 

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Pseudomonas phage PaMx74
	JQ067093.2
	58.64
	68.4
	75
	100
	100



Conclusion: A single species genus is proposed on the basis of DNA (Fig. 1) and protein (Fig. 2) similarity; and phylogenetic analysis of the TerL proteins (Fig. 3).
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