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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 family honour “Martha Cowles Chase (1927 – 2003), also known as Martha C. Epstein, was an American geneticist known for having in 1952, with Alfred Hershey, experimentally helped to confirm that DNA rather than protein is the genetic material of life” (https://en.wikipedia.org/wiki/Martha_Chase)

Proposal A: To create a new genus, Carltongylesvirus, containing two species in this family.

Source of the name of this taxon:  This genus is named in honour of Dr. Carlton Gyles (University Professor Emeritus, University of Guelph (Ontario, Canada)) in whose laboratory Escherichia phage phiEcoM-GJ1 was isolated and studied [10,11].

History:  Escherichia phage phiEcoM-GJ1 was isolated in 2004 from fresh Ontario pig farm sewage and a a mixture of 10 recently isolated O149:H10:F4 ETEC strains. Escherichia phage ST32 was isolated in Beijing, China using Escherichia coli H21 as the host bacterium. Phage GJ1 has a broad host range lysing 99% of O149:H10 ETEC strains and 68% of the ECOR collection [10].  Morphologically, its head measures 63X55nm and its tail 120x23nm (Figure 1).  The genome is circularly permuted. A unique feature of this phage is that it encodes, as do the T7-like phages (Autographivirinae), an RNA polymerase.


Electron micrograph of phage GJ1:  (Bar: 50 nm)
[image: ]


GenBank Summary:

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

	Enterobacteria phage phiEcoM-GJ1
	NC_010106.1
	EF460875.1
	52.98
	44.0
	75
	1
	100%
	100

	Escherichia phage ST32
	
	MF044458.2
	53.09
	44.1
	79
	1(*)
	84.6
	89.3


* None indicated in GenBank genome summary; discovered using tRNAscan-SE (http://lowelab.ucsc.edu/tRNAscan-SE/) 
** Determined using BLASTn at NCBI [1-3]
*** Determined using CoreGenes 3.5 at http://binf.gmu.edu:8080/CoreGenes3.5/ [6]

BLASTN homologs:  The next most closely related phage is Erwinia phage Faunus which shares 42.3% identity with GJ1 [1-3]. 

Phylogeny: The phylogenetic tree was constructed using A. the large subunit terminase protein homologs and B. The RNA polymerases of GJ1 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. TerL proteins

[image: ]


B. RNAP proteins
[image: ]


Proposal B: to create a new genus, Faunusvirus, containing a single species in this family

Source of the name of this taxon:  This genus is named after the first phage of its type, Erwinia phage Faunus.

History:  Erwinia phage Faunus was isolated in Denmark from organic waste using Erwinia amylovora as the host bacterium. [No publication].

Electron micrograph:  None available

GenBank Summary:

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

	Erwinia phage Faunus
	
	MH191398.1
	54.07
	43.6
	78
	0



BLASTN homologs:  The next most closely related phage is Escherichia phage phiEcoM-GJ1 which shares 41.6% identity with Faunus [1-3]. 


Phylogeny: The phylogenetic tree was constructed using A. the large subunit terminase protein homologs and B. The RNA polymerases of GJ1 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."













C. TerL proteins
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D. RNAP proteins
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Proposal C: To create a new genus, Suwonvirus, containing two species in this family

Source of the name of this taxon:  This genus is named after Suwon, the capital of Gyeonggi Province, in north-western South Korea where phage PM1 was first isolated.
.
History:  Pectobacterium phage PM1 was isolated from “soil in which Chinese cabbages had grown for a long period of time”.using Pectobacterium carotovorum subsp. carotovorum as the host bacterium. [12]. “The tail length was ~120 nm, and the head diameter was ~55 nm. The genome of bacteriophage PM1 consists of 52,433 bp with a terminal repeat of 2,665 bp.”

Electron micrograph:  None available

GenBank Summary:

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

	Pectobacterium phage PM1
	NC_023865
	KF534715.1
	55.10
	44.9
	63
	1
	100%
	100

	Pectobacterium phage PP101
	
	KY087898.2
	53.33
	44.9
	80
	0
	92.1
	96.8


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


BLASTN homologs:  The next most closely related phage is Escherichia phage phiEcoM-GJ1 which shares 41.5% identity with PM1 [1-3]. 

Phylogeny: The phylogenetic tree was constructed using A. the large subunit terminase protein homologs and B. The RNA polymerases of PM1 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."

E. TerL proteins
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F. RNAP proteins

[image: ]
[bookmark: _Hlk8752365]Proposal D: To create a new genus, Yushanvirus, containing two species in this family

Source of the name of this taxon:  This genus is named after Yushan Road, the location of the Ocean University of China, College of Food Science & Engineering where Shewanella phage Spp001 was isolated.
.
[bookmark: _Hlk8752149]History:  Shewanella phage Spp001 and Shewanella phage SppYZU05 were both isolated in China using Shewanella putrefaciens as the host bacterium. 

Electron micrograph:  None available


GenBank Summary:

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

	Shewanella phage Spp001
	NC_023594.2
	KJ002054.2
	54.79
	49.4
	67
	0
	100%
	100

	Shewanella phage SppYZU05
	
	KY709296.1
	54.32
	50.6
	69
	0
	69.4
	88.1


** Determined using BLASTn at NCBI [1-3]
*** Determined using CoreGenes 3.5 at http://binf.gmu.edu:8080/CoreGenes3.5/ [6]
N.B. There is an internal stop codon in the Shewanella phage SppYZU05 gene for RNA polymerase.

BLASTN homologs:  The next most closely related phage is Aeromonas phage pAh6-C which shares 23.2% identity with Spp001 [1-3]. 

Phylogeny: The phylogenetic tree was constructed using A. the large subunit terminase protein homologs and B. The RNA polymerases of Spp001 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."



G. TerL proteins
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H. RNAP proteins

[image: ]

Proposal E: To create a new genus, Pahsextavirus, containing a single species in this family

Source of the name of this taxon:  This genus is derived from that of the first virus of this type, Aeromonas phage pAh6-C.
.
[bookmark: _Hlk8752670]History:  Aeromonas phage pAh6-C was isolated in South Korea using Aeromonas hydrophila JUNAH as the host bacterium. [no publication] 

Electron micrograph:  None available

GenBank Summary:

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

	Aeromonas phage pAh6-C
	NC_025459.1
	KJ858521.1
	53.74
	52.8
	86
	0




[bookmark: _Hlk8752851]BLASTN homologs:  The next most closely related phage is Shewanella phage SppYZU05 which shares 23.9% identity with pAh6-C [1-3]. 

Phylogeny: The phylogenetic tree was constructed using A. the large subunit terminase protein homologs and B. The RNA polymerases of pAh6-C 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."


I. TerL proteins
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J. RNAP proteins
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Proposal F: To create a new genus, Loessnervirus, containing a single species in this family

Source of the name of this taxon:  This genus is named in honour of  Prof. Dr. Martin J. Loessner (ETH Zurich, Switzerland) in whose laboratory Erwinia phage vB_EamM-Y2 was first isolated and studied.
.
History:  Virulent Erwinia phage vB_EamM-Y2 was isolated from a soil sample in Switzerland using Erwinia amylovora as the host bacterium. [13]   The phage Y2 genome has “invariable genome ends and long direct terminal repeats of 2,608 bp.”  Its proteome has been characterized [13].  By electron microscopy the capsid is 67nm in diameter and the tail 124 nm long.

Electron micrograph:  Kindly provides by Prof. Dr. Martin Loessner, Laboratory of Food Microbiology, ETH Zurich, Switzerland.

[image: ]

GenBank Summary:

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

	[bookmark: _Hlk8754050]Erwinia phage vB_EamM-Y2
	NC_019504.1
	HQ728264.1
	56.62
	44.2
	92
	0




BLASTN homologs:  The next most closely related phage is Escherichia phage ST32 which shares 38.7% identity with Y2 [1-3]. 

Phylogeny: The phylogenetic tree was constructed using A. the large subunit terminase protein homologs and B. The RNA polymerases of Y2 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."

K. TerL proteins

[image: ]





L. RNAP proteins

[image: ]

Properties of the family Chaseviridae  Members of this family are myoviruses with isometric heads ~62 nm in diameter and contractile tails ~120nm in length.  The hosts which represent Escherichia, Erwinia, Pectobacterium, Shewanella and Aeromonas are all members of the taxon – Gammaproteobacteria. The genomes possess ~2600 bp direct terminal repeats; are on average 54.2 kb (46.5 mol% G+C) and encode about 77 proteins and 0-1 tRNA. Except where we have identified genera with two species, this group as a whole displays very little overall DNA sequence relatedness, presumably because the GC-content varies from 43.6 to 52.8 mol%.  At the protein level Erwinia phage vB_EamM-Y2 and Shewanella phage SppYZU05 share 34.8% homologs. Common proteins include the novel RNA polymerase, DNA polymerase,  primase and exonuclease. vConTACT 2.0 clusters Aeromonas_phage_pAh6-C, Enterobacteria_phage_phiEcoM-GJ1, Erwinia_phage_vB_EamM-Y2, Pectobacterium_phage_PM1, and Shewanella_phage_Spp001 into one cluster (VC 244_0). Our analysis suggests the presence of two subfamilies: A. Y2, PM1, PP101, GJ1, ST32 and Faunus; and, B. Spp001, SppYZU05, and pAh6-C, but we are unwilling to create subfamilies at this time.

MEME analysis (http://alternate.meme-suite.org) of caudoviral RNA polymerases revealed that the current family possesses two high scoring motifs which are not found in T7 or N4 RNA polymerases.
1. Motif 1 – Sequence logo/sequences
[image: ]

[image: ]
2. Motif 2 – Sequence logo/sequences
[image: ] 

[image: ]

Reference: Bailey TL, Johnson J, Grant CE, Noble WS. The MEME Suite. Nucleic Acids Res.
2015;43(W1):W39-49.














VICTOR analysis [14-19] of the proteins (A) and nucleic acid sequence (B) of these phages


A. Amino acid analysis
[image: ]

B. Nucleotide analysis
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NAVSMLHQDQ LFSDYFGDNRGRLY' VACAG N-QSSDFARCLYS
NAVAMVGQDT LFSDYFADNRGRLY VACAG N-QSSDFARCLYS
NAVAMMNQDT LYSDYFADNRGRLY' VACAG N-QSSDFARCLYS
NARNMVREDV LFSDYFADNRGRLY VACAG N-QSSDFARSLYS
DGCAELDGQE LYSEVFQDLRGRMYQFA RGN-QGSDMAKALCY
GSNELANVAE LFSEYF DLRGRMYQFA CGI'N-QASDMAKALCY
DGCAELDGQE LFSEVFQDLRGRMYQFA RGN-QGSDMAKALCY

Relative Entropy: 155.9 [k} Bayes Threshold: 10.3354 @
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