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Introduction: The three phages belonging to this genus were isolated by enrichment on Erwinia amylovora ATCC 29780 as part of a Phage Hunters project at Brigham Young University (USA). They are all lytic phages.

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: NCBI BLASTN (Table 1), Gegenees BLASTN and TBLASTX (Fig. 2AB), and phylogenetic analyses (Fig. 1AB) [3] all indicate that the proposed genus, Machinavirus, is cohesive and distinct from other genera. On average, the genomes of members of this genus are 240.9 kb in length (51.0 mol% G+C) and encode 271 proteins and 9 tRNAs. The TBLASTX (Fig. 2B) and phylogenetic results (Fig. 1AB) indicate that this genus is part of a higher taxonomic rank, but, at this time, we do not intend on creating one.  

The type species Erwinia virus Machina was chosen, because if Erwinia phage Huxley would have been the exemplar isolate, there would have been possible confusion with Emiliania huxley virus.

The name of the new genus was based on that of its second sequenced member.
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Table 1. Properties of the phages belonging to the genus Machinavirus.
	Phage Name
	RefSeq No.
	GenBank accession No.
	Genome length (kb)
	%
G+C
	# proteins
	# tRNA
	% DNA
sequence
identity*

	Erwinia phage Machina
	
	KX397370
	241.65
	51.0
	272
	8
	100

	** Erwinia phage  Huxley
	NC_031127
	KX397368
	240.76
	51.1
	271
	9
	98

	** Erwinia phage  Parshik
	
	KX397371
	241.05
	51.0
	271
	9
	98



* Determined using BLASTN; ** strains of Erwinia virus Machina








Fig. 1. Phylogenetic analysis of (A) large subunit terminase proteins, and (B) tail sheath proteins of Erwinia phage Machina-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 proteins
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B. Major capsid proteins
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Fig. 2.  Gegenees BLASTN (A) and TBLASTX (B) heat maps created using a fragment length of 200 bp and a sliding window of 100 bp [4].

A. BLASTN
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B. TBLASTX
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