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Part 1: TITLE, AUTHORS, etc

	Code assigned:
	2017.004B
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	Short title: To create one (1) new subfamily, Chebruvirinae, including one (1) existing and one (1) new genus in the family Siphoviridae.
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Part 2: PROPOSED TAXONOMY
	Present the proposed new taxonomy on accompanying spreadsheet
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Part 4: APPENDIX: supporting material
	additional material in support of this proposal

	Annex: 
Please explain the reasons for the taxonomic changes you are proposing and provide evidence to support them. The following information should be provided, where relevant:
· Species demarcation criteria: Explain how new species differ from others in the genus and demonstrate that these differences meet the criteria previously established for demarcating between species. If no criteria have previously been established, and if there will now be more than one species in the genus, please state the demarcation criteria you are proposing. 
· Higher taxa: 
· There is no formal requirement to state demarcation criteria when proposing new genera or other higher taxa. However, a similar concept should apply in pursuit of a rational and consistent virus taxonomy. 
· Please indicate the origin of names assigned to new taxa at genus level and above.
· For each new genus a type species must be designated to represent it. Please explain your choice. 
· Supporting evidence: The use of Figures and Tables is strongly recommended (note that copying from publications will require permission from the copyright holder). For phylogenetic analysis, try to provide a tree where branch length is related to genetic distance. 
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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 [1]) and phylogenetic analyses (Fig. 2) [3] all indicate that the proposed genera are cohesive and distinct from other genera. 

Taxonomy Proposal 2013.013-aB established the genus Che9clikevirus (subsequently renamed Che9cvirus) which included the three species Mycobacterium virus Che9c, Mycobacterium virus Babsiella and Mycobacterium virus Brujita. The Actinobacteriophage Database (http://phagesdb.org/) recognizes that these viruses belong to two related subclusters, I1 and I2.  Our analysis confirms that they are sufficiently different to be considered part of a new subfamily.

Che9cvirus: The type species Mycobacterium virus Che9c was chosen because it represents the first sequenced member of this genus. The name of the new genus was based on that of its first sequenced member, which was isolated in 2002 in Chennai, India, by enrichment on Mycobacterium smegmatis mc²155. On average, the genomes of members of this genus are 56.4 kb in length (65.5 mol% G+C), and encode 86 proteins and 1 tRNAs.  The members of this genus uniquely encode a glucosyltransfersase.

Brujitavirus: The type species Mycobacterium virus Brujita was chosen because it represents the first sequenced member of this genus. The name of the new genus was based on that of its first sequenced member, which was isolated in 2004 in Virginia, USA, by enrichment on Mycobacterium smegmatis mc²155. On average, the genomes of members of this genus are 47.7 kb in length (67.0 mol% G+C) and encode 76 proteins and 0 tRNAs.


Subfamily demarcation:  These phages all belong to The Actinobacteriophage Database Cluster I but can be clearly distinguished by DNA sequence identity, number of encoded proteins and tRNAs, phylogeny and the sequence of their genome cohesive termini:
Mycobacterium phage Che9c - 10bp 3'-Sticky Overhang (Sequence: CCCGCCCCCT)
Mycobacterium phage Brujita - 11bp 3'-Sticky Overhang (Sequence: CCCACCCCTCA)

The name of this subfamily is a sigil of “Che9c and Brujita”









Table 1. Properties of the phages belonging to the subfamily Chebruvirinae.
	Mycobacterium phage
	RefSeq No.
	GenBank accession No.
	Genome length (kb)
	%G+C
	# proteins
	# tRNAs
	% DNA
sequence
identity*

	A. Che9cvirus (existing)
	
	
	
	
	
	
	

	Che9c (existing)
	NC_004683
	AY129333
	57.05
	65.4
	84
	1
	100

	Sbash
	NC_026589
	KP027201
	55.83
	65.6
	89
	1***
	63

	
	
	
	
	
	
	
	

	B. Brujitavirus (new)
	
	
	
	
	
	
	

	Brujita (existing)
	NC_011291
	FJ168659
	47.06
	66.8
	74
	0
	100

	Babsiella (existing)
	NC_023697
	JN699001
	48.42
	67.1
	78
	0
	69

	Island3 (a)
	
	HM152765
	47.29
	
	
	
	98

	
	
	
	
	
	
	
	



* Determined using BLASTN; ** Determined using CoreGenes [2]; *** Not indicated in GenBank records; (a) should be considered a strain within Brujitavirus.

Fig. 1. Electron micrograph of negatively stained Mycobacterium phages Che9c (A) and Brujita (B) - 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.
A. Mycobacterium phage Che9c
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B. Mycobacterium phage Brujita 
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Fig. 2. Phylogenetic analysis of (A) large subunit terminase proteins, and (B) major capsid proteins major tail proteins of Mycobacterium phage Che9c-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 protein
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B. Major capsid protein
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