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Abstract

	
Here we describe a new genus of siphoviruses Benedictvirus, classified in the Actinobacteriophage Database as cluster A5. 






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 – 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.   [4]








Supporting evidence
ViPTree analysis: ViPTree analysis (https://www.genome.jp/viptree/; [11]) is based upon Rohwer and Edwards (2002) famous Phage Proteomic Tree [12].  The phages of interest are indicated with red lines and stars.  



VIRIDIC heat map: VIRIDIC (Virus Intergenomic Distance Calculator; [10]; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes.  
[image: Chart

Description automatically generated]
Phylogeny: The phylogenetic tree was constructed using the major capsid  proteins of these 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."  The new genera are indicated with arrows or boxes.
[image: ]

Origin of the name of this taxon: The name of this taxon is derived directly from the first virus of its type, Mycobacterium phage Benedict.

[bookmark: _heading=h.gjdgxs]Historical aspects: Temperate phage Benedict was isolated in 2010 by Alix Wilson (Baylor University) from Waco, TX USA soil using Mycobacterium smegmatis mc²155 as the host bacterium.  This was part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.  Its genome contains 10 nt 3’-cohesive termini (CGGGAGGTAA).  The Actinobacteriophage Database classifies this phage to Cluster A/Subcluster A5.  

Specific References:  Pope WH, Bowman CA, Russell DA, Jacobs-Sera D, Asai DJ, Cresawn SG, Jacobs WR, Hendrix RW, Lawrence JG, Hatfull GF; Science Education Alliance Phage Hunters Advancing Genomics and Evolutionary Science; Phage Hunters Integrating Research and Education; Mycobacterial Genetics Course. Whole genome comparison of a large collection of mycobacteriophages reveals a continuum of phage genetic diversity. Elife. 2015 Apr 28;4:e06416. doi: 10.7554/eLife.06416. PMID: 25919952; PMCID: PMC4408529.

Genome summary:  New species

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

	Mycobacterium phage Benedict (***)
	NC_042331.1
	JN083852.1
	51.08
	59.8
	90
	1
	100
	100

	Mycobacterium phage Naca
	
	MH020239.1
	51.59
	59.8
	87
	1
	87.8
	88.9

	Mycobacterium phage UnionJack
	NC_028802.1
	KT004677.1
	49.16
	60.0
	86
	1
	88.4
	86.7

	Mycobacterium phage Chadwick
	NC_028897.1
	KT246486.1
	49.42
	59.8
	88
	1
	92.0
	92.2

	Mycobacterium phage Scorpia
	
	MK494091.1
	50.69
	59.7
	85
	1
	94.3
	90.0

	Mycobacterium phage Theia
	NC_028960.2
	KT438501.2
	51.54
	60.8
	87
	1
	72.1
	83.3

	Mycobacterium phage Swirley
	NC_028912.1
	KM101118.1
	49.72
	61.0
	87
	1
	70.7
	81.1

	Mycobacterium phage LittleCherry
	NC_022086.1
	KF017001.1
	50.69
	60.9
	87
	1
	73.1
	83.3

	Mycobacterium phage Zolita
	
	MN096372.1
	51.18
	60.9
	85
	1
	72.6
	83.3

	Mycobacterium phage Bluefalcon
	
	MN617844.1
	51.05
	60.9
	82
	1
	71.8
	80.0

	Mycobacterium phage Archetta
	
	MG099938.1
	47.41
	60.6
	75
	1
	77.5
	76.7

	Mycobacterium phage Jovo
	NC_022984.1
	KF493882.1
	51.32
	60.8
	84
	1
	74.4
	83.3

	
	
	
	
	
	
	
	
	



(*) Determined using VIRIDIC [3]
(**) Determined using CoreGenes 3.5 at http://binf.gmu.edu:8080/CoreGenes3.5/ [4]
(***) Existing species in the genus Fromanvirus

Electron micrograph: Electron micrographs of negatively stained Mycobacterium phage Benedict (https://phagesdb.org/phages/Benedict/).  Limited permission was granted by The Actinobacteriophages Database (https://phagesdb.org/), 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.  
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