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Abstract

	It was pointed out to us by our NCBI colleague Igor Tolstoy that Mycobacterium phage Barnyard and Mycobacterium phage Predator while very similar in size, GC content and encoding capacity are significantly different at the DNA sequence level.  This proposal rectifies the problem.  It also brings ICTV classification in line with that of The Actinobacteriophage Database.
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Supporting evidence

Species demarcation criteria: We have chosen 95% DNA sequence identity as the criterion for demarcation of species in this new genus. Each of the proposed species differs from the others with more than 5% at the DNA level as confirmed with the BLASTN algorithm.   

Proposal 1: To remove Mycobacterium virus Konstantine and Mycobacterium virus Predator from the genus Barnyardvirus; and add one new species. 

[bookmark: _Hlk37697449]History:  The genus Barnyardlikevirus was first proposed in 2014 and renamed in 2015. It contains three species:  Mycobacterium virus Barnyard, Mycobacterium virus Konstantine and Mycobacterium virus Predator. Recent BLASTN analysis reveals that these phages are sufficiently different to warrant changing the membership of this genus.

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs
	Overall % DNA sequence identity
	Overall % protein sequence similarity

	Barnyard
	NC_004689.1
	AY129339.1
	70.8
	57.3
	109
	0
	100
	100

	DrLupo
	
	MK279909.1
	70.03
	57.5
	110
	0
	72.2
	85.3

	
	
	
	
	
	
	
	
	

	Predator
	NC_011039.1
	EU770222.1
	70.11
	56.3
	92
	0
	10.4
	45.9

	
	
	
	
	
	
	
	
	

	Konstantine
	NC_011292.1
	FJ174691.1
	68.95
	57.3
	95
	0
	10.4
	44.9


* determined using BLASTN at NCBI [1-3]
** determined using CoreGenes 3.5 [6]

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of phage Barnyard 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."

TerL protein

[image: ]

Conclusion:  Mycobacterium virus DrLupo is a new species in the genus Barnyardvirus. This is in agreement with The Actinobacteriophage Database which places these two phages in Cluster H, Subcluster H2 (https://phagesdb.org/subclusters/H2/).

Proposal 2: To create a new genus, Predatorvirus containing one (1) species

History:  As above

Source of the name of this taxon:  The name of this genus is derived from the name of the first virus of this type, Mycobacterium phage Predator.

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs

	Predator
	NC_011039.1
	EU770222.1
	70.11
	56.3
	92
	0



BLASTN homologs:  Genomic orphan [1-3].  The next most related phage is Mycobacterium phage Thumb which shares 56.0% DNA sequence identity with Predator.  This suggests a subfamily relationship which we do not intend to formally recognize at this time.

Electron micrograph:  Electron micrograph of negatively stained Mycobacterium phage Predator (http://phagesdb.org/phages/Predator/) - 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

[image: ]
Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of phage Predator 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."
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Proposal 3: To create a new genus, Konstantinevirus, containing one (1) species

History:  As above

Source of the name of this taxon:  The name of this genus is derived from the name of the first virus of this type, Mycobacterium phage Konstantine.

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs

	Konstantine
	NC_011292.1
	FJ174691.1
	68.95
	57.3
	95
	0


N.B. the following phages should be considered strains within the species Mycobacterium virus Konstantine which are all defined as belonging to subgroup H1 by The Actinobacteriophage Database:
Mycobacterium phage Oaker [KF986247.1]
Mycobacterium phage Thumb [MG962376.1]
Mycobacterium phage Phreeze [MN010756.1]
Mycobacterium phage Damien [KJ567046.1]
Mycobacterium phage Cborch11 [MH509445.1]

BLASTN homologs:  Genomic orphan [1-3].  The next most related phage is Mycobacterium phage Predator which shares 56.2% DNA sequence identity with Konstantine.  This suggests a subfamily relationship which we do not intend to formally recognize at this time.

Electron micrograph:  Electron micrograph of negatively stained Mycobacterium phage Konstantine (http://phagesdb.org/phages/Konstantine/) - 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
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Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of phage Konstantine 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."
TerL protein
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