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Supporting evidence

Introduction: There are large numbers of siphoviruses (Family Siphoviridae) infecting members of the Lactobacillus.  These viruses are genomically diverse and this is the first attempt to classify many of them at the genus and species level.

Proposal 1: To create a new genus, Lacnuvirus containing one species.

Origin of the name of this taxon: The name is directly derived from that of the first isolate: Lactobacillus phage Lc-Nu.

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.  

History: Lytic Lactobacillus rhamnosus phage Lc-Nu was isolated in Finland.  The fact that its genome contains a truncated cI-like suggests that Lc-Nu to be recently evolved from a temperate origin.  Lc-Nu 3' single-stranded cohesive ends of 12 nucleotides.

Publications: Tuohimaa A, Riipinen KA, Brandt K, Alatossava T. The genome of the virulent
phage Lc-Nu of probiotic Lactobacillus rhamnosus, and comparative genomics with
Lactobacillus casei phages. Arch Virol. 2006 May;151(5):947-65. Epub 2005 Nov 17.
PubMed PMID: 16328134.

BLASTN relationship:  The next closest relative is Bacteriophage phi AT3, which shares 48.3% DNA sequence identity with Lc-Nu [1-3]. While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

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

	Lc-Nu
	NC_007501.1
	AY131267.2
	36.45
	44.3
	51



Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of Lc-Nu 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."
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Proposal 2: To create a new genus, Fattrevirus containing one species.

Origin of the name of this taxon: The name is directly derived from that of the first isolate: Lactobacillus phage PhiAT3.

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.  

History: Temperate Lactobacillus casei phage PhiAT3 was isolated in Taiwan.  It possesses “an isometric head of 53 nm in diameter, and a flexible, noncontractile tail of approximately 200 nm in length.” “It was found that PhiAT3 integrated at the tRNA-Arg gene locus of Lactobacillus rhamnosus HN 001, similar to that observed in its native host, Lb. casei ATCC 393. [Lo et al. 2005]”

Publications: Lo TC, Shih TC, Lin CF, Chen HW, Lin TH. Complete genomic sequence of the temperate bacteriophage PhiAT3 isolated from Lactobacillus casei ATCC 393. Virology. 2005 Aug 15;339(1):42-55. PubMed PMID: 15975621.

BLASTN relationship:  The next closest relative is Lactobacillus phage Lc-Nu, which shares 45.7% DNA sequence identity with PhiAT3 [1-3]. While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

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

	PhiAT3
	NC_005893.1
	AY605066.1
	39.17
	44.6
	55



Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of PhiAT3 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."
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Proposal 3: To create a new genus, Sukhumvitvirus containing a single species.

Origin of the name of this taxon: The name is derived from the street address of Srinakharinwirot University in Bangkok, Thailand, where the type virus, Lactobacillus phage T25, was isolated.

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.  

History: Temperate Lactobacillus paracasei phage T25 was isolated from abnormal fermented milk in Thailand.  

Publications: None

BLASTN relationship:  The next closest relative is Bacteriophage PhiAT3, which shares 36.9% DNA sequence identity with PhiAT3 [1-3]. While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

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

	T25
	
	AP018361.1
	38.42
	44.5
	50



Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of T25 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."
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Proposal 4: To create a new genus, Lafunavirus, containing a single species.

Origin of the name of this taxon: The name is derived directly from the name of the type phage, Lactobacillus phage LF1.

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.  

History: Temperate Lactobacillus fermentum phage LF1 was induced from a lysogenic Lactobacillus fermentum strain in Seoul, Korea.

Publications: Yoon BH, Chang HI. Complete genomic sequence of the Lactobacillus temperate phage LF1. Arch Virol. 2011 Oct;156(10):1909-12. doi: 10.1007/s00705-011-1082-0.  Epub 2011 Aug 3. PubMed PMID: 21811858.

[bookmark: _Hlk25149759]BLASTN relationship:  The closest relative is Lactobacillus phage phiPYB5, which shares 24.9% DNA sequence identity with LF1 [1-3]. While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

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

	LF1
	NC_019486.1
	HQ141410.1
	42.61
	45.0
	57



Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of LF1 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."
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Proposal 5: To create a new genus, Colunavirus containing three species.

Origin of the name of this taxon: The name is directly derived from that of the type virus, Lactobacillus phage CL1

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.  

History: These are temperate Lactobacillus paracasei phages isolated in Canada.

Publications: Mercanti DJ, Rousseau GM, Capra ML, Quiberoni A, Tremblay DM, Labrie SJ, Moineau S. Genomic Diversity of Phages Infecting Probiotic Strains of Lactobacillus paracasei. Appl Environ Microbiol. 2015 Oct 16;82(1):95-105. doi: 10.1128/AEM.02723-15. Print 2016 Jan 1. PubMed PMID: 26475105; PubMed Central PMCID: PMC4702644.

BLASTN relationship:  The next closest relative is Lactobacillus phage J-1, which shares 42.8% DNA sequence identity with CL1 [1-3].  While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	Overall DNA sequence identity (*)
	% common proteins (*)

	CL1
	NC_028888.1
	KR905066.1
	39.47
	44.8
	62
	0
	100
	100

	iLp1308
	NC_028911.1
	KR905070.1
	34.18
	45.0
	50
	0
	76.2
	75.8

	CL2
	NC_028835.1
	KR905067.1
	38.75
	44.9
	60
	1
	72.6
	75.8


* Determined using BLASTn at NCBI [1-3]
** Determined using CoreGenes 3.5 at http://binf.gmu.edu:8080/CoreGenes3.5/ [6]

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of CL1 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."



[image: A screenshot of a cell phone

Description automatically generated]
Proposal 6: To create a new genus, Pleetrevirus containing two species.

Origin of the name of this taxon: The name is directly derived from that of the type virus, Lactobacillus phage PLE3

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.  

History: These are temperate Lactobacillus casei/paracasei phages isolated in Argentina.

Publications: Mercanti DJ, Rousseau GM, Capra ML, Quiberoni A, Tremblay DM, Labrie SJ, Moineau S. Genomic Diversity of Phages Infecting Probiotic Strains of
Lactobacillus paracasei. Appl Environ Microbiol. 2015 Oct 16;82(1):95-105. doi:
10.1128/AEM.02723-15. Print 2016 Jan 1. PubMed PMID: 26475105 [iLp84]

BLASTN relationship:  The next closest relative is Lactobacillus phage iLp1308, which shares 39.5% DNA sequence identity with CL1 [1-3].  While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	Overall DNA sequence identity (**)
	% common proteins (***)

	PLE3
	NC_031125.1
	KU848186.1
	41.01
	44.9
	60
	1
	100
	100

	iLp84
	NC_028783.1
	KR905069.1
	39.4
	45.1
	60
	1
	90.0
	88.3


** Determined using BLASTn at NCBI [1-3]
*** Determined using CoreGenes 3.5 at http://binf.gmu.edu:8080/CoreGenes3.5/ [6]

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of PLE3 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."
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Proposal 7: To create a new genus, Pleeduovirus, containing a single species.

Origin of the name of this taxon: The name is derived directly from the name of the type phage, Lactobacillus phage PLE2.

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.  

History: Temperate Lactobacillus casei phage PLE2 was induced in Argentina.

Publications: None

BLASTN relationship:  The closest relative is Lactobacillus phage iA2, which shares 49.1% DNA sequence identity with PLE2 [1-3]. While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

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

	PLE2
	NC_031036.1
	KU848187.1
	35.07
	45.3
	51



Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of PLE2 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."


[image: A screenshot of a cell phone

Description automatically generated]


Proposal 8: To create a new genus, Iaduovirus, containing a single species.

Origin of the name of this taxon: The name is derived directly from the name of the type phage, Lactobacillus phage iA2.

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.  

History: Temperate Lactobacillus paracasei phage iA2 was induced in Argentina.

Publications: Mercanti DJ, Rousseau GM, Capra ML, Quiberoni A, Tremblay DM, Labrie SJ, Moineau S. Genomic Diversity of Phages Infecting Probiotic Strains of Lactobacillus paracasei. Appl Environ Microbiol. 2015 Oct 16;82(1):95-105. doi: 10.1128/AEM.02723-15. Print 2016 Jan 1. PubMed PMID: 26475105

BLASTN relationship:  The closest relative is Lactobacillus phage PLE2, which shares 50.1% DNA sequence identity with iA2 [1-3]. While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

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

	iA2
	NC_028830.1
	KR905068.1
	34.16
	45.6
	50



Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of iA2 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."
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Proposal 9: To create a new genus, Ashduovirus, containing a single species.

Origin of the name of this taxon: The name is derived directly from the name of the type phage, Lactobacillus phage A2.

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.  

History: “Bacteriophage phi393-A2 was isolated from whey of ‘Gamoneu’ cheese, an artisanal, long-ripening blue cheese made without addition of external starters.” Electron microscopy of phi393-A2 virions revealed particles with an isometric head, 55.2 nm in diameter, and a flexuous, non-contractile tail 239.2 nm long and 6.7 nm wide ending in a baseplate.” [Herrero 1994] It was propagated on Lactobacillus casei ATCC 393. “The terminal nucleotide sequence of the Lactobacillus casei bacteriophage A2 DNA revealed a single-stranded extension 13 bases in length (5'-AACGGTCGGCCTC-3') at its 3' termini that defines the packaging initiation nicking site (cosN).”[Garcia et al. 1997]

Publications: Herrero, M., de los Reyes-Gavilan, C.G., Caso, J.L., and Suarez, J.E. (1994) Characterization of Phi393-A2, a bacteriophage that infects Lactobacillus casei. Microbiology 140: 2585–2590.

García P, Alonso JC, Suárez JE. Molecular analysis of the cos region of the Lactobacillus casei bacteriophage A2. Gene product 3, gp3, specifically binds to 
its downstream cos region. Mol Microbiol. 1997 Feb;23(3):505-14. PubMed PMID:
9044284.

BLASTN relationship:  The closest relative is Lactobacillus phage J-1, which shares 51.8% DNA sequence identity with A2 [1-3]. While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

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

	A2
	NC_004112.1
	AJ251789.2
	43.41
	44.9
	61



Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of iA2 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."
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Proposal 10: To create a new genus, Behunavirus, containing a single species.

Origin of the name of this taxon: The name is derived directly from the name of the type phage, Lactobacillus phage BH1.

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.  

History: This temperate Lactobacillus rhamnosus phage was isolated in Poland.

Publications: Jarocki P, Komoń-Janczara E, Podleśny M, Kholiavskyi O, Pytka M, Kordowska-Wiater M. Genomic and Proteomic Characterization of Bacteriophage BH1 Spontaneously Released from Probiotic Lactobacillus rhamnosus Pen. Viruses. 2019;11(12):1163. doi:10.3390/v11121163

BLASTN relationship:  The closest relative is Lactobacillus phage Lrm1, which shares 58.3% DNA sequence identity with BH1 [1-3]. While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

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

	BH1
	
	MH983004.1
	40.72
	44.8
	57



Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of BH1 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."
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Proposal 11: To create a new genus, Larmunavirus, containing a single species.

Origin of the name of this taxon: The name is derived directly from the name of the type phage, Lactobacillus phage Lrm1.

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.  

History: This temperate Lactobacillus rhamnosus phage was isolated by mitomycin C induction in Raleigh, NC, USA. This phage possesses “an isometric head of approximately 55 nm and noncontractile tail of about 275 nm with a small baseplate.” [Durmaz et al. 2008].  It may be defective.

Publications: Durmaz E, Miller MJ, Azcarate-Peril MA, Toon SP, Klaenhammer TR. Genome sequence and characteristics of Lrm1, a prophage from industrial Lactobacillus
rhamnosus strain M1. Appl Environ Microbiol. 2008 Aug;74(15):4601-9. doi: 10.1128/AEM.00010-08. Epub 2008 Jun 6. PubMed PMID: 18539811

BLASTN relationship:  The closest relative is Lactobacillus phage BH1, which shares 59.3% DNA sequence identity with Lmr1 [1-3]. While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

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

	Lrm1
	NC_011104.1
	EU246945.1
	39.99
	45.5
	54



Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of Lrm1 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."
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Proposal 12: To create a new genus, Junavirus containing three species.

Origin of the name of this taxon: The name is directly derived from that of the type virus, Lactobacillus phage J-1.

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.  

History: “Lactobacillus phage J-1 was originally isolated in 1965 from an abnormal fermentation of Yakult [Hino & Ikebe, 1965], a Japanese beverage fermented from skim milk and Chlorella extracts, using the Lactobacillus casei Shirota strain as a starter. Lactobacillus phage PL-1 was isolated 2 years later.”  The genomes are almost identical, but PL-1 has a deletion in the genetic switch region and also differs in a gene coding for a putative tail protein.” [Dieterle et al. 2014]. The genome of J-1 has 10 bp 3' overhang (CGGTCGGCCT) termini.  Temperate Lactobacillus casei phage JL was isolated from pickle in China.

Publications:   Hino M, Ikebe N. 1965. Studies on the lactic acid bacteria employed for beverage production. II. Isolation and some properties of a bacteriophage infected during the fermentation of lactic acid beverage. J. Agric. Chem. Soc. Jpn. 39:472–476 

Dieterle ME, Jacobs-Sera D, Russell D, Hatfull G, Piuri M. Complete Genome Sequences of Lactobacillus Phages J-1 and PL-1. Genome Announc. 2014 Jan 2;2(1).  pii: e00998-13. doi: 10.1128/genomeA.00998-13. PubMed PMID: 24385573

BLASTN relationship:  The next closest relative is Lactobacillus phage A2, which shares 55.5% DNA sequence identity with J-1 [1-3].  While this may suggest a subfamily, we choose not to create one at this time.

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	Overall DNA sequence identity (*)
	% common proteins (**)

	J-1
	NC_022756.1
	KC171646.1
	40.93
	44.8
	63
	100
	100

	PL-1
	NC_022757.1
	KC171647.1
	38.88
	44.9
	59
	94.0
	93.6

	LJ
	
	MF999224.1
	44.26
	44.8
	65
	75.6
	76.2


* Determined using BLASTn at NCBI [1-3]
** Determined using CoreGenes 3.5 at http://binf.gmu.edu:8080/CoreGenes3.5/ [6]

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of J-1 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."
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