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Introduction:  Geobacillus phage TP-84 was discovered in 1952 in greenhouse soil using Geobacillus stearothermophilus strain 2184 as its host. The phage has a rather narrow host range, as it is lytic for only four out of 24 tested related thermophilic bacteria: Geobacillus (formerly Bacillus) stearothermophilus. Strains of Bacillus (B.) subtilis, B. megaterium, B. pumilus, B. licheniformis, and B. coagulans, as well as Paenibacillus macerans are resistant to Geobacillus phage TP-84 infection [5,6]. Electron microscopic evaluation of phage particles revealed an elongated head [8] with dimensions of 53 x 30 nm and a long noncontractile tail (3–5 nm wide by 131 nm in length). Geobacillus phage TP-84’s double stranded (ds) genome contains 42% GC and is 13.9 µm long with a molecular weight of 22.4–27 MDa [7].  It was determined that the phage is sensitive to chelating agents, such as EDTA and phosphate, resulting in the dissociation of heads from tails and ghost structure formation [8].

The genome of Geobacillus phage TP-84 has recently been sequenced, revealing a 47.7-kbp double-stranded DNA genome (54.5 mol% G+C) encoding 85 polypeptides of 4 kDa or larger. The genome has no sequence similarity to any other phage genome in GenBank.  Interestingly, all the closest protein homologs (Fig. 2) are bacterial (possibly prophage) in origin. 

It has been the subcommittee’s approach not to propose genera for single phage isolates largely because of the time required to write them. In this case, we are making an exception since Drs. Skowron and Los are extensively studying this virus and have patented several of its proteins.

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 and phylogenetic analyses (Fig. 2) [3] indicate that the proposed genus, Tp84virus, is cohesive and distinct from other genera. On average, the genomes of members of this genus are 47.7 kb in length (54.5 mol% G+C) and encode 82 proteins and 0 tRNAs. 

The type species Geobacillus virus Tp84 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.
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Figure 1.  Negatively strained Geobacillus phage TP-84 particles (with permission from [8]).  The bar represent 100 nm.
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Table 1. Properties of the phages belonging to the genus Tp84virus.
	Phage Name
	RefSeq No.
	GenBank accession No.
	Genome length (kb)
	%G+C
	# proteins
	# tRNA

	Geobacillus phage TP-84
	-
	KY565347
	47.7
	54.5
	82
	0




Fig. 2. Phylogenetic analysis of (A) large subunit terminase proteins, and (B) thymidylate synthase proteins of Geobacillus phage TP-84 and related 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, B. thymidylate synthase (Ts) proteins
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