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Introduction: The first phage of this type, arthrobacter phage vB_ArtM-ArV1, was isolated in 2016 by Laura Kaliniene et al. [5] in Lithuania and described as “first myovirus infecting Arthrobacter sp.” ArV1 particles have an isometric head ca. 74 nm in diameter, and a contractile, nonflexible tail (≈192 nm). 
Subsequently as part of the SEA-PHAGES program in the USA, a number of related phages were isolated that are part of the AR cluster.

Species demarcation: We have chosen 95% DNA sequence identity as the criterion for demarcation of species in this new genus. The members of each of the proposed species differ from those of other species by more than 5% at the DNA level as confirmed with the BLASTN algorithm.

Genus demarcation: BLASTN (Table 1), OrthoVenn (Table 1) [2], progressiveMauve alignment (Fig. 4) [1], and phylogenetic analyses (Fig. 3) [3] all indicate that the proposed genus, Arvunavirus, is cohesive and distinct from other genera. On average, the genomes of members of this genus are 70.6 kb in length (61.6 mol% G+C) and encode 106 proteins and 0 tRNAs. The genomes are circularly permuted.

The type species Arthrobacter virus Arv1 was chosen based on the first sequenced member of this genus.

The name of the new genus was based on that of its first sequenced member.
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Table 1. Properties of phages belonging to the genus Arvunavirus.
	Phage Name
	RefSeq No.
	GenBank accession No.
	Genome length (kb)
	%
G+C
	# proteins
	# tRNA
	% DNA
sequence
identity*
	%
Homologous
proteins **

	Arthrobacter phage vB_ArtM-ArV1
	NC_026606
	KM879463
	71.2
	61.6
	101
	0
	100
	100

	Arthrobacter phage Conboy
	
	KX522650
	70.1
	61.7
	111
	0
	66
	86.1

	
	
	
	
	
	
	
	
	

	*** Arthrobacter phage  Chubster	
	
	KX670786
	
	
	
	
	
	

	*** Arthrobacter phage  EdgarPoe
	
	KX855961
	
	
	
	
	
	

	*** Arthrobacter phage  Humpty-Dumpty
	
	KX855962
	
	
	
	
	
	

	*** Arthrobacter phage  Chocolat
	
	KX670787
	
	
	
	
	
	

	*** Arthrobacter phage  Princess-Trina	
	
	KU160660
	
	
	
	
	
	



* Determined using BLASTN; ** Determined using OrthoVenn [2]; *** strains of Arthrobacter virus Conboy


Fig. 1.  Electron micrograph of negatively stained Arthrobacter phage PrincessTrina (left) - Limited permission was granted by The Actinobacteriophages Database, funded by the Howard Hughes Medical Institute, to use this electron micrograph for this taxonomy proposal; it cannot be reused without permission of The Actinobacteriophages Database. And, negatively stained phage ArV1 (right).  This electron micrograph was kindly provided by Dr. Laura Kaliniene, Department of Molecular Microbiology and Biotechnology, Institute of Biochemistry, Life Sciences Center, Vilnius University, Vilnius (Lithuania).
[image: ][image: ]

Fig. 2. OrthoVenn [2] comparison of the proteomes of these two phages using a cutoff of 10-5 revealing that there are 87 homologs.
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Fig. 2. Phylogenetic analysis of (A) large subunit terminase proteins, and (B) tail sheath proteins of phage ArV1-related viruses and variety of other phage proteins constructed using “one click” at phylogeny.fr [3]. "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 (Syst Biol. 2006;55(4):539-52.) for details".   

A. TerL proteins
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B. Major capsid proteins
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Fig. 4. progressiveMauve alignment [1] of the annotated genomes of members of the Arvunavirus genus from top to bottom: Conboy; vB_ArtM-ArV1. Colored blocks indicate the regions of 1 to 1 best alignment with rearrangement breakpoints in a different random color. The degree of sequence similarity between regions is given by a similarity plot within the colored blocks with the height of the plot proportional to the average nucleotide identity (Aaron Darling, personal communication
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