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Text of proposal
	






Part 3: TAXONOMIC PROPOSAL
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Abstract

	[bookmark: _Hlk97722428]Based upon genomic (VIRIDIC), proteomic (ViPTree) and phylogenetic analyses we have analyzed phages which belong to the Actinobacteriophage Database Cluster CZ and have defined five genera:, Beenievirus, Denisevirus, Howevirus, Powerballvirus, and Sidiousvirus.  In addition, we have added species to the related Attisvirus, Baxterfoxvirus Nymphadoravirus,

On average the properties of viruses belonging to this as yet undefined higher taxon are that they are temperate siphoviruses with 49.5 kb (66.4 mol%G+C) dsDNA genomes possessing 10-11 nt 3’-cohesive termini which encode 78 proteins and usually no tRNAs.


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. Genus-level groupings should always be monophyletic in the signature genes, as tested with a phylogenetic tree.   [8]







Proposal A.  Add eight (8) new species to the genus Attisvirus
[bookmark: _Hlk97465842]Proposal B.  Rename and add one new species to the genus Baxterfoxvirus
[bookmark: _Hlk97465984]Proposal C.  Add nine (9) new species to the genus Nymphadoravirus
[bookmark: _Hlk97465339]Proposal D.  Create a new genus Powerballvirus with one species
Proposal E.  Create a new genus Beenievirus with ten (10) species
Proposal F.  Create a new genus Denisevirus with one species
Proposal G.  Create a new genus Howevirus with two (2) species
Proposal H.  Create a new genus Sidiousvirus with one species

Supporting evidence
Proposal A.  Add eight (8) new species to the genus Attisvirus
[bookmark: _Hlk40354317]Origin of the name of this taxon:  This taxon is named after the first temperate phage of its type Gordonia phage Attis

Historical aspects: This taxon was created through Taxonomy Proposal 2017.005B.  The Actinobacteriophage Database classifies this phage to Cluster CZ, subcluster CZ2.

Electron micrograph: N/A

Genome summary: 

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

	Gordonia phage Attis
	KU963247.1
	47.88
	66.8
	74
	100
	100

	Gordonia phage Vasanti
	MK359313.1
	46.46
	67.0
	71
	51.8
	62.2

	Gordonia phage Matteo
	MT771342.1
	44.08
	66.6
	68
	52.7
	64.9

	Gordonia phage Pickett
	OM203160.1
	45.41
	66.6
	74
	66.7
	75.7

	Gordonia phage Yeet412
	MZ150788.1
	46.68
	66.8
	73
	90.1
	94.6

	Gordonia phage Lamberg
	MW055908.1
	44.73
	66.6
	71
	63.4
	71.6

	Gordonia phage Sahara
	MZ171371.1
	45.07
	66.7
	72
	69.9
	75.7

	Gordonia phage Bjanes7
	MG099941.1
	46.04
	66.6
	72
	79.1
	81.1

	Gordonia phage Ebert
	MH271295.1
	46.65
	66.6
	78
	70.1
	75.7


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






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, while the grey highlighted names correspond to new strains.  

[image: ]

Phylogeny: The phylogenetic tree was constructed using the TerL proteins from Attis and related phages with phylogeny.fr in “one click” mode [6]. 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. The members of the Attisvirus are indicated with a blue rectangle. Since creating this proposal, Gordonia phage MrBates was renamed to Gordonia phage Pickett. 


[image: ]

Proposal B. Rename and add one new species to the genus Baxterfoxvirus

Origin of the name of this taxon:  This taxon is named after the first phage of its type Gordonia phage BaxterFox.  Originally the name of this genus was Baxtervirus.  The current change brings it into agreement with the Actinobacteriophage Database.

Historical aspects: This temperate siphophages taxon was created through Taxonomy Proposal  2017.011B.   The Actinobacteriophage Database classifies phages in this taxon to Cluster CZ, Subcluster CZ3.  N.B. The capsid is isometric.

Electron micrograph: N/A  

Genome summary: 

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

	Gordonia phage BaxterFox
	KU963263.1
	53.72
	66.5
	86
	0
	100
	100

	Gordonia phage Ohgeesy
	MT639650.1
	53.47
	66.3
	85
	0
	67.9
	67.4


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

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. 
[image: ]

Phylogeny: The phylogenetic tree was constructed using the TerL proteins from BaxterFox and related phages with phylogeny.fr in “one click” mode [6]. The members of the Baxterfoxvirus are indicated with a blue rectangle. 
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Proposal C. Add nine (9) new species to the genus Nymphadoravirus
Origin of the name of this taxon:  This taxon is named after the first phage of its type Gordonia phage Nymphadora

Historical aspects: This temperate siphophages taxon was created through Taxonomy Proposal  2017.011B.   The Actinobacteriophage Database classifies phages in this taxon to Cluster CZ, Subcluster CZ1.  N.B. The capsid morphology is different from other members of the CZ Cluster.

Electron micrograph: N/A  

Genome summary: 

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

	Gordonia phage Nymphadora
	KU963255.1
	53.43
	66.6
	84
	0
	100
	100

	Gordonia phage Bunnybear
	MT723938.1
	51.27
	66.9
	78
	0
	55.2
	64.3

	Gordonia phage Madeline
	MK919469.1
	51.67
	66.3
	75
	1
	62.5
	64.3

	Gordonia phage ThankyouJordi
	MK801727.1
	53.45
	66.4
	83
	0
	65.9
	73.8

	Gordonia phage Bosnia
	MT952844.1
	54.55
	66.2
	82
	0
	77.5
	79.8

	Gordonia phage Herod
	MT889398.1
	53.83
	66.5
	84
	0
	91.8
	91.7

	Gordonia phage Agueybana
	MZ274304.1
	52.81
	66.8
	85
	0
	69.0
	73.8

	Gordonia phage Polly
	MK820642.1
	49.78
	66.6
	76
	0
	71.7
	72.6

	Gordonia phage Maridalia
	MK112547.1
	51.63
	66.7
	83
	0
	70.6
	73.8

	Gordonia phage BoyNamedSue
	MW712717.1
	52.7
	66.8
	82
	0
	68.8
	70.2


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

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.  
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Phylogeny: The phylogenetic tree was constructed using the TerL proteins from Nymphadora and related phages with phylogeny.fr in “one click” mode [6]. The members of the Nymphadoravirus are indicated with a blue rectangle.
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Proposal D. Create a new genus Powerballvirus with one species
Origin of the name of this taxon:  This taxon is named after the first phage of its type Gordonia phage Powerball

Historical aspects: This temperate siphophage was isolated from soil in 2018 by Michael Lauer (University of Pittsburgh) against Gordonia terrae 3612 as part of the Phage Hunters Integrating Research and Education program.  Its genome possesses 11 nt 3’-cohesive termini (TGCCAAGGGGA).  The Actinobacteriophage Database  classifies this phage to Cluster CZ, subcluster CZ4.

Electron micrograph: Electron micrographs of negatively stained Gordonia phage Powerball (https://phagesdb.org/phages/Powerball/).  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.  


[image: ]

Genome summary: 

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

	Gordonia phage Powerball
	MN234218.1
	47.68
	66.3
	76
	100
	100


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






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.  

[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, and blue rectange.   

[image: ]
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Phylogeny: The phylogenetic tree was constructed using the TerL proteins from Powerball and related phages with phylogeny.fr in “one click” mode [6]. The members of the Powerballvirus are indicated with a blue rectangle.
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Proposal E. Create a new genus Beenievirus with ten (10) species
Origin of the name of this taxon:  This taxon is named after the first phage of its type Gordonia phage Beenie

Historical aspects: This temperate siphophage was isolated in 2017 by Gabrielle Giglietti (University of Pittsburgh) against Gordonia terrae 3612 as part of the Phage Hunters Integrating Research and Education program.  Its genome possesses 11 nt 3’-cohesive termini (TGCCAAGGGGA).  The Actinobacteriophage Database classifies this phage to Cluster CZ, subcluster CZ4.

Electron micrograph: Electron micrographs of negatively stained Gordonia phage Beenie (https://phagesdb.org/phages/Beenie/).  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.  

[image: ]
Genome summary: 

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

	Gordonia phage Beenie
	MG845393.1
	47.95
	66.3
	73
	100
	100

	Gordonia phage Sekhmet
	MK937609.1
	47.74
	66.1
	79
	78.2
	86.3

	Gordonia phage Dolores
	MZ681517.1
	47.34
	66.6
	80
	67.2
	79.4

	Gordonia phage Dorito
	MK279848.1
	46.78
	66.5
	75
	68.3
	78.1

	Gordonia phage DobbysSock
	MN428048.1
	48.2
	66.3
	73
	70.0
	76.7

	Gordonia phage Clark
	MK801729.1
	47.72
	66.5
	78
	84.2
	94.5

	Gordonia phage Samman98
	MZ456039.1
	47.55
	66.5
	79
	82.8
	91.8

	Gordonia phage MichaelScott
	MT771346.1
	48.40
	66.0
	80
	86.5
	93.1

	Gordonia phage Easley
	MH155867.1
	46.72
	66.6
	77
	61.2
	72.6

	Gordonia phage Suerte
	MN428057.1
	47.31
	66.5
	74
	57.2
	68.5


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

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.  

[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, and blue rectange.   

[image: ]
[image: ]

Phylogeny: The phylogenetic tree was constructed using the TerL proteins from Beenie and related phages with phylogeny.fr in “one click” mode [6]. The members of the Howevirus are indicated with a blue rectangle.

[image: ]


Proposal F. Create a new genus Denisevirus with one species

Origin of the name of this taxon:  This taxon is named after the first phage of its type Gordonia phage Denise

Historical aspects: This temperate siphophage was isolated from soil in 2017 by Rebecca Oberschmidt (University of Pittsburgh) against Gordonia terrae 3612 as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.  Its genome possesses 11 nt 3’-cohesive termini (TACCAGGGGGA).  The Actinobacteriophage Database  classifies this phage to Cluster CZ, subcluster CZ5.

Electron micrograph: Electron micrographs of negatively stained Gordonia phage Denise (https://phagesdb.org/phages/Denise/).  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.  

[image: ]


Genome summary: 

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

	Gordonia phage Denise
	MN428053.1
	45.04
	65.4
	78
	100
	100


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


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.  
[image: ]


Phylogeny: The phylogenetic tree was constructed using the TerL proteins from Denise and related phages with phylogeny.fr in “one click” mode [6].  The members of the Denisevirus are indicated with a blue rectangle.

[image: ]

Proposal G. Create a new genus Howevirus with two (2) species
Origin of the name of this taxon:  This taxon is named after the first phage of its type Gordonia phage Howe

Historical aspects: This temperate siphophage was isolated in 2014 by Matthew Montgomery (University of Pittsburgh) against Gordonia terrae 3612 as part of the Phage Hunters Integrating Research and Education program.  Its genome possesses 11 nt 3’-cohesive termini (TGCCAAGGGGA).  The Actinobacteriophage Database  classifies this phage to Cluster CZ, subcluster CZ4.

Electron micrograph: Electron micrographs of negatively stained Gordonia phage Howe (https://phagesdb.org/phages/Howe/).  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.  

[image: ]

Genome summary: 

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

	Gordonia phage Howe
	KU252585.1
	53.18
	65.6
	80
	100
	100

	Gordonia phage Mcklovin
	MN428055.1
	53.16
	65.8
	77
	59.3
	65.0


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

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.  

[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, and blue rectange.   

[image: ]
[image: ]

Phylogeny: The phylogenetic tree was constructed using the TerL proteins from Howe and related phages with phylogeny.fr in “one click” mode [6].  The members of the Howevirus are indicated with a blue rectangle.

[image: ]
Proposal H. Create a new genus Sidiousvirus with one species
Origin of the name of this taxon:  This taxon is named after the first phage of its type Gordonia phage Sidious

Historical aspects: This temperate siphophage was isolated from soil in 2018 by Jack Burnell and Nate Jordan (University of Maine, Old Town, ME USA) against Gordonia terrae 3612 as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.  Its genome possesses 11 nt 3’-cohesive termini (TGCCAAGGGGA).  The Actinobacteriophage Database  classifies this phage to Cluster CZ, subcluster CZ7.

Electron micrograph: Electron micrographs of negatively stained Gordonia phage Sidious (https://phagesdb.org/phages/Sidious/).  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.  

[image: ]


Genome summary: 

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

	Gordonia phage Sidious
	MK967384.1
	51.79
	66.6
	79
	100
	100


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


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.  
[image: ]


Phylogeny: The phylogenetic tree was constructed using the TerL proteins from Sidious and related phages with phylogeny.fr in “one click” mode [6]. The members of the Sidiousvirus are indicated with a blue rectangle.

[image: ]
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Left line: Virus family
Siphoviridae (1715)
Myoviridae (289)
Podoviridae (112)
Autographiviridae (94)
Others (171)

Right line: Host group
Actinobacteria (1356)
Gammaproteobacteria (712)
Eetaproteobacteria (99)
Firmicutes 5
Cyanobacteria (11)
Others (109)

2420 sequences

Gordonia phage GodonK (NC_048176) [122,563 n]
Gordonia phage Ronaldo (NC_048028) [68,389 nt]

Gordonia phage Fryberger (NC_048027) [67,234 ne]
‘Propionibacterium phage Pacnes 201215 (NC_027371) [29,741 n]
‘Propionibacterium phage Kubed (NC_027625) [29,461 ni]
Propionibacterium phage ATCC29399B T (NC_018847) [29.516 ne]
‘Propionibacterium phage ATCC29399B_C (NC 018851) [29,516 nt]
‘Propionibacterium phage PHL073M02 (IX570703) 29,503 nt]
‘Propionibacterium phage PHLO10MO04 (NC_022336) [20,511 nf]
‘Propionibacterium phage PHLO66M04 (JX570711) 20,512 ne]
‘Propionibacterium phage PHL1SIN00 (NC_041957) [20,511 n]
Propionibacterium phage PHL1SIM00 (NC_027347) [29.511 nt]
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