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Abstract

	
The 2018 Master Species List describes only 21 siphoviruses which infect members of the order Bacillales.  These fall into nine different genera.  Here we propose a new genus, Beceaunavirus, containing a single species.






Text of proposal

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.   

Source of the name of this taxon:  The name of this genus is derived from that of the first virus of its type, Bacillus phage BceA1. 

History:  Temperate phage BceA1 was isolated from a bacterium of the B. cereus/B. thuringiensis group isolated from soils of the Garwood Valley, Southern Victoria Land, Antarctica.  The virions have isometric heads with a diameter of ~63 nm and flexible tails of ~210 nm in length and infect both Bacillus cereus and Staphylococcus pasteuri in a plaque assay.  It is very similar to Staphylococcus pasteuri phage Spa1 [Swanson et al. 2012] which possesses complementary 9-bp single stranded cohesive (cos) ends (59-…TGGAGGAGG -39 and 39-CCTCCTCCA…-59).

Reference:   Swanson MM, Reavy B, Makarova KS, Cock PJ, Hopkins DW, Torrance L, Koonin EV, 
Taliansky M. Novel bacteriophages containing a genome of another bacteriophage within their genomes. PLoS One. 2012;7(7):e40683.

GenBank Summary:

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

	BceA1
	
	HE614282.1
	42.93
	35.7
	63
	0


N.B. Staphylococcus phage SpaA1 [HE614281.1] is to be considered as a strain of BceA1.

BLASTN homologs:  The next most related phage is Bacillus phage phiS58 [1-3].  This phages shares 59.7% DNA sequence identity with BceA1.  Though this is sufficient to suggest a subfamily relationship, which is supported by the phylogenetic analyses (see below), we choose not to create one at this time.  progressiveMauve [7] analysis reveals that Waukesha92 and BceA1 are closely related over half their genome, which confirms the phylogenetic analysis of the large subunit terminase (shown below) and the capsid and RNA polymerase sigma-70 factor (not shown).

A. progressiveMauve alignment of Waukesha92, vB_BtS_BMBtp3, phiS58 and vB_BthS-TP21T, BceA1 and phi4J1
[image: ]


B. progressiveMauve alignment of Waukesha92 and BceA1 genomes
[image: ]


Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the A. terminase large subunit and B. major capsid protein homologs of BceA1 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."

A. Large subunit terminase proteins
[image: ]

B. Major capsid proteins

[image: ]
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