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Abstract

	In depth analysis of the members of the Actinobacteriophage Database cluster AZ reveal four potential genera, three of which are currently recognized by ICTV, which can be grouped into one subfamily.  







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] – usually calculated using intergenomic distance calculator VIRIDIC [2].

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 (>60% similarity when dealing with temperate phages). Genus-level groupings should always be monophyletic in the signature genes, as tested with a phylogenetic tree.   [8]

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. [8]








Supporting evidence

VIRIDIC heat map:  VIRIDIC (Virus Intergenomic Distance Calculator; VIRIDIC (Virus Intergenomic Distance Calculator; [2]; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes. The black box delineates strains within a species. The blue bar indicates membership of the subfamily.   
[image: ]

ViPTree analysis:  ViPTree analysis (https://www.genome.jp/viptree/; [3]) is based upon Rohwer and Edwards (2002) famous Phage Proteomic Tree [4].  The phages of interest are indicated with red stars.   N/A
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Phylogeny: The phylogenetic tree was constructed using the TerL proteins from Azeevirinae and related phages with phylogeny.fr in “one click” mode [6]. "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 [7] for details."  
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[bookmark: _Hlk95991534]Proposal A: To add 8 species to the genus Yangvirus
Proposal B: To add 4 species to the genus Manhattanvirus
[bookmark: _Hlk95991588]Proposal C: To create a new genus, Galvastonvirus, with one species
[bookmark: _Hlk95991619]Proposal D: To create a new subfamily for these genera and Liebevirus

Proposal A: To add 8 species to the genus Yangvirus

[bookmark: _Hlk95991574]Origin of the name of this taxon:  N/A

Historical aspects: The genus Yangvirus was established via Taxonomy Proposal 2019.093B

Electron micrograph: N/A  

Genome summary: 

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Arthrobacter phage Yang
	NC_048097.1
	MH834629.1
	43.21
	68.4
	68
	100
	100

	Arthrobacter phage Lizalica
	
	OL549192.1
	43.05
	67.4
	69
	74.5
	83.8

	Arthrobacter phage Phives
	
	MT889376.1
	44.2
	67.3
	69
	68.0
	79.4

	Arthrobacter phage Amyev
	
	OL549191.1
	44.28
	67.9
	68
	71.4
	86.8

	Arthrobacter phage Tbone
	
	MW055910.1
	44.11
	67.6
	69
	71.0
	83.8

	Arthrobacter phage Warda
	
	OL549188.1
	43.79
	67.6
	70
	74.5
	85.3

	Arthrobacter phage Adumb2043
	
	MT889375.1
	43.1
	67.0
	68
	74.6
	82.3

	Arthrobacter phage Elezi
	
	MT639653.1
	43.47
	66.6
	68
	71.5
	82.3

	Arthrobacter phage Kaylissa
	
	MZ005682.1
	44.12
	67.6
	71
	73.9
	85.3


(*) determined using VIRIDIC [2]
(**) determined using CoreGenes 3.5 [5]

Proposal B: To add 4 species to the genus Manhattanvirus

[bookmark: _Hlk95991605]Origin of the name of this taxon:  N/A

Historical aspects: The genus Manhattanvirus was established via Taxonomy Proposal 2019.093B

Electron micrograph: N/A  

Genome summary: 

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

	Arthrobacter phage DrManhattan
	MH834610.1
	42.58
	66.0
	72
	0
	100
	100

	Arthrobacter phage KeAlii
	OK040777.1
	41.85
	65.5
	66
	1
	63.4
	72.2

	Arthrobacter phage Reedo
	OL455896.1
	41.8
	65.3
	68
	0
	67.4
	79.2

	Arthrobacter phage Crewmate
	OL549189.1
	44.4
	68.8
	74
	0
	66.3
	75.0

	Arthrobacter phage DrSierra
	MN908689.1
	42.62
	66.5
	66
	0
	73.5
	76.4


(*) determined using BLASTn [1] or VIRIDIC [2]
(**) determined using CoreGenes 3.5 [5]

Proposal C: To create a new genus, Galvastonvirus, with one species

Origin of the name of this taxon:  This taxon is named after the city in which this phage was isolated rather than after Tweety19 because there is already a Tweetyvirus.

Historical aspects: Temperate phage Tweety19 was isolated by Makayla Hillin (Texas A & M University-Galveston) on Arthrobacter globiformis B-2979 as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.

Electron micrograph: N/A  

Genome summary: 

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

	Arthrobacter phage Tweety18
	MT897906.1
	40.87
	66.1
	68
	1
	100
	100


(*) determined using BLASTn [1] or VIRIDIC [2]
(**) determined using CoreGenes 3.5 [5]

Proposal D: To create a new subfamily for these genera and Liebevirus

Origin of the name of this taxon:  This taxon is named after the Actinobacteriophage Database cluster (AZ) to which these phages belong.

Historical aspects: These are all temperate phages infecting Arthobacter.  The genera Liebevirus, Yangvirus and Manhattanvirus are ICTV recognized genera.  Galvastonvirus is proposed in this TaxoProp.
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