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	Abstract of Taxonomy Proposal: 

	
Taxonomic rank(s) affected:
Realm Duplodnaviria, kingdom Heunggongvirae, phylum Uroviricota, class Caudoviricetes       

Description of current taxonomy:
The viruses classified in this proposal do not have a current taxonomic assignment.      

Proposed taxonomic change(s):     
We propose the creation of seven new taxa for unique Rhodococcus siphoviruses: Edwardsroadvirus, Wodongavirus,  Reqipinevirus, Melbournevirus, Trogglehumpervirus, Mboduovirus, Reynauldvirus

Justification:
The taxa proposed conform to demarcation criteria specified by the ICTV bacterial viruses subcommittee.




	· Text of Taxonomy proposal:  

	
Taxonomic rank(s) affected:
Realm Duplodnaviria, kingdom Heunggongvirae, phylum Uroviricota, class Caudoviricetes       

Description of current taxonomy:
The viruses classified in this proposal do not have a current taxonomic assignment.      

Proposed taxonomic change(s):     
We propose the creation of nine new taxa for unique Rhodococcus siphoviruses: Edwardsroadvirus, Wodongavirus, Reqipinevirus, Melbournevirus, Trogglehumpervirus, Mboduovirus, Reynauldvirus

Demarcation criteria:
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 [1,2] – 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.   [10]

Justification:      
 The taxa proposed conform to demarcation criteria specified by the ICTV bacterial viruses subcommittee.
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Figure 1. VIRIDIC heat map of a portion of the members of this group:  VIRIDIC (Virus Intergenomic Distance Calculator; VIRIDIC (Virus Intergenomic Distance Calculator; [3]; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes. Data values which are bordered in black correspond to strains. Abbreviations: phg = phage; Gord = Gordonia; Rhod = Rhodococcus. 
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Figure 2. ViPTree analysis:  ViPTree analysis (https://www.genome.jp/viptree/; [4]) is based upon Rohwer and Edwards (2002) famous Phage Proteomic Tree [5].   The members under consideration are indicated  with coloured arrowheads. 


Taxonomic Proposals: 
A. Create a new single species genus, Edwardsroadvirus    

[bookmark: _Hlk131329419][bookmark: _Hlk131337711]Origin of the name of this taxon:  The name of this taxon derives from the address of Pharmacy and Applied Science, La Trobe University, Edwards Road, Bendigo, Australia where the first phage of its type was isolated

[bookmark: _Hlk166090812]Historical aspects: This lytic siphophage was isolated against Rhodococcus rhodochrous str. Rrho39 from wastewater by Steve Petrovski’s group at La Trobe University. The Actinobacteriophage Database considers this phage to be a Singleton.  


Electron micrograph: N/A  

Genome summary: 

	Phage name
	INSDC 
	Size (kb)
	No. of proteins 
	Mol% G+C
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Rhodococcus phage RRH1
	JN116822.1
	14.3
	20
	68.4
	100
	100




Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity this is a unique genus.

B. Create a new single species genus, Wodongavirus    

Origin of the name of this taxon:  The name of this taxon derives from Bundoora - a suburb in Melbourne, Victoria, Australia where at La Trobe University, Edwards Road, the first phage of its type was isolated

Historical aspects: This lytic siphophage was isolated against Rhodococcus equi  from wastewater by Steve Petrovski’s group at La Trobe University. The Actinobacteriophage Database considers this phage to be a Singleton.  


Electron micrograph: N/A  

Genome summary: 

	Phage name
	INSDC 
	Size (kb)
	No. of proteins 
	Mol% G+C
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Rhodococcus phage REQ3
	JN116824.1
	39.5
	60
	65.9
	100
	100




Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity this is a unique genus.


C. Create a new single species genus, Reqipinevirus    

Origin of the name of this taxon:  The name of this taxon derives from the name of the first phage of its type, Rhodococcus phage ReqiPine5.

Historical aspects: This lytic siphophage was isolated against Rhodococcus equi from soil samples [Summer et al. 2011].  Electron microscopy revealed a 66 nm head and a 236 nm flexible tail. It has not been classified by The Actinobacteriophage Database.  


Electron micrograph: N/A  

Genome summary: 

	Phage name
	INSDC 
	Size (kb)
	No. of proteins 
	Mol% G+C
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Rhodococcus phage ReqiPine5
	GU580943.1
	59.2
	84
	67.1
	100
	100



Summer EJ, Liu M, Gill JJ, Grant M, Chan-Cortes TN, Ferguson L, Janes C, Lange K, Bertoli M, Moore C, Orchard RC, Cohen ND, Young R. Genomic and functional analyses of Rhodococcus equi phages ReqiPepy6, ReqiPoco6, ReqiPine5, and ReqiDocB7. Appl Environ Microbiol. 2011 Jan;77(2):669-83. doi: 10.1128/AEM.01952-10. Epub 2010 Nov 19. PMID: 21097585; PMCID: PMC3020559.

Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity this is a unique genus.

D. [bookmark: _Hlk166148870]Create a new single species genus, Melbournevirus    

Origin of the name of this taxon:  The name of this taxon derives from the location of the La Trobe University City Campus

Historical aspects: This temperate siphophage was isolated against Rhodococcus equi from wastewater samples by Steve Petrovski (Pharmacy and Applied Science, La Trobe
University, Australia) .   It has been classified by The Actinobacteriophage Database as a singleton.  


Electron micrograph: N/A  

Genome summary: 

	Phage name
	INSDC 
	Size (kb)
	No. of proteins 
	Mol% G+C
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Rhodococcus phage REQ2
	JN116823.1
	49.3
	82
	65.4
	100
	100




Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity this is a unique genus.

E. Create a new single species genus, Trogglehumpervirus    

[bookmark: _Hlk166149595]Origin of the name of this taxon:  The name of this taxon derives from the name of the first phage of its type, Rhodococcus phage Trogglehumper

Historical aspects: This temperate siphophage was isolated against Rhodococcus erythropolis NRRL B-1574 from West Branch Pond in Greenville, Maine during the summer by Jaelin Roberts (University of Maine, Greenville, USA) as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.  The genome possesses 330 bp direct terminal repeats.   It has been classified by The Actinobacteriophage Database as a singleton.  
[image: ]

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


Genome summary: 

	Phage name
	INSDC 
	Size (kb)
	No. of proteins 
	Mol% G+C
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Rhodococcus phage Trogglehumper
	OQ709222.1
	83.6
	121
	63.8
	100
	100




Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity this is a unique genus.


F. Create a new single species genus, Mboduovirus    

Origin of the name of this taxon:  The name of this taxon derives from the name of the first phage of its type, Rhodococcus phage Mbo2

Historical aspects: This temperate siphophage was isolated against Rhodococcus opacus PD630 from wastewater by Baxin Wang (Texas A & M University-College Station, USA).  It has been classified by The Actinobacteriophage Database as a singleton.  


Electron micrograph: N/A  


Genome summary: 

	Phage name
	INSDC 
	Size (kb)
	No. of proteins 
	Mol% G+C
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Rhodococcus phage Mbo2
	ON191531.1
	83.1
	120
	64.5
	100
	100




Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity this is a unique genus.

G. Create a new single species genus, Reynauldvirus    

[bookmark: _Hlk166152192]Origin of the name of this taxon:  The name of this taxon derives from the name of the first phage of its type, Rhodococcus phage Reynauld

Historical aspects: This temperate siphophage was isolated against Rhodococcus equi NRRL B-16538 from soil by Calvin Ritzema (Calvin University, Grand Rapids, MI, USA) as part of the Science Education Alliance-Phage Hunters Advancing Genomics and Evolutionary Science program.  The genome possesses 362 bp direct terminal repeats.   It has been classified by The Actinobacteriophage Database as a singleton.  

[image: ]
Electron micrograph: Electron micrographs of negatively stained Rhodococcus phage Reynauld (https://phagesdb.org/phages/Reynauld /).   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.  


Genome summary: 

	Phage name
	INSDC 
	Size (kb)
	No. of proteins 
	Mol% G+C
	Overall % DNA sequence identity (*)
	Overall % homologous proteins (**)

	Rhodococcus phage Reynauld
	OR159659.1
	81.0
	103
	66.5
	100
	100




Conclusion: On the basis of DNA (Fig. 1) and protein (Fig. 2) similarity this is a unique genus.
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