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Please complete Part 1 and:
either Part 3 for proposals to create new taxa or change existing taxa 
or Part 2 for proposals of a general nature.   
Submit the completed Word module, together with the accompanying Excel module named in Part 3, to the appropriate ICTV Subcommittee Chair.
The Word module explains and justifies your proposal. The Excel module is a critical document that will be used to implement the proposed taxonomic changes once they are approved and ratified. If proposals presented in the Word module are not presented accurately in the Excel module, the taxonomic changes cannot proceed.
For guidance, see the notes written in blue, below, and the Help Notes in file Taxonomic_Proposals_Help_2019.
Part 1: TITLE, AUTHORS, etc

	Code assigned:
	2019.050B
	

	Short title: Create sixteen new genera including twenty-four new species in the family Myoviridae

	  

	Author(s) and email address(es): 

	List authors in a single line Archives of Virology citation format (e.g. Smith AB, Huang C-L, Santos, F)
	Provide email address for each author in a single line separated by semi-colons
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	University of Guelph, Canada [AMK]
Quadram Institute Bioscience, UK [EMA]




	Corresponding author

	Andrew M. Kropinski

	List the ICTV study group(s) that have seen this proposal:

	A list of study groups and contacts is provided at http://www.ictvonline.org/subcommittees.asp . If in doubt, contact the appropriate subcommittee chair (there are six virus subcommittees: animal DNA and retroviruses, animal ssRNA-, animal ssRNA+, fungal and protist, plant, bacterial and archaeal)
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Part 3: PROPOSED TAXONOMY

	Name of accompanying Excel module: 2019.050B.N.v1.Myoviridae_16gen24sp.xlsx


The taxonomic changes you are proposing should be presented on an accompanying Excel module, 2019_TP_Template_Excel_module. Please enter the file name of the completed module in this box.
Supporting material:
	additional material in support of this proposal

	Please explain the reasons for the taxonomic changes you are proposing and provide evidence to support them. The following information should be provided, where relevant:
· Species demarcation criteria: Explain how new species differ from others in the genus and demonstrate that these differences meet the criteria previously established for demarcating between species. If no criteria have previously been established, and if there will now be more than one species in the genus, please state the demarcation criteria you are proposing. 
· Higher taxa: 
· There is no formal requirement to state demarcation criteria when proposing new genera or other higher taxa. However, a similar concept should apply in pursuit of a rational and consistent virus taxonomy. 
· Please indicate the origin of names assigned to new taxa at genus level and above.
· For each new genus a type species must be designated to represent it. Please explain your choice. 
· Supporting evidence: The use of Figures and Tables is strongly recommended (note that copying from publications will require permission from the copyright holder). For phylogenetic analysis, please provide a tree where branch length is proportional to genetic distance, generated using an appropriate algorithm (Neighbour-Joining, Maximum Likelihood, or Bayesian) and provide evidence of the reliability of the branching (e.g., by bootstrapping). 
Please refer to the Help Notes file (Taxonomic_Proposals_Help_2019) for more information.
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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.   

[bookmark: _Hlk11223710]Proposal A: To create a new genus, Neptunevirus, containing two species

Source of the name of this taxon:  The name of this genus is taken from Neptune, the Roman god-king of the sea

History:  The type lytic phage was isolated from Narragansett Bay, Rhode Island (USA) using Synechococcus phage S-RIM8 as the host bacterium.

Reference:   Marston MF, Martiny JB. Genomic diversification of marine cyanophages into
stable ecotypes. Environ Microbiol. 2016;18(11):4240-4253.







GenBank Summary:


	Phage name
	RefSeq
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs
	Overall DNA sequence identity (**)
	% common proteins (**)

	Synechococcus phage S-RIM8 isolate RW_22_0300
	
	KX349289
	171.22
	40.6
	224
	8
	100
	100

	Cyanophage S-RIM50 isolate RW_29_0704
	NC_031242.1
	KU594605.1
	174.31
	40.3
	227
	8
	84.7
	88.4


[image: ]
N.B. The following phages should be considered strains of S-RIM8:
Cyanophage KBS-M-1A
Synechococcus phage S-RIM8 A.HR1
Synechococcus phage S-RIM8 A.HR3
Synechococcus phage S-RIM8 isolate RW_08_0711
Synechococcus phage S-RIM8 isolate RW_01_0115_WH8101
Synechococcus phage S-RIM8 isolate RW_22_0214
Synechococcus phage S-RIM8 A.HR5
Synechococcus phage S-RIM8 isolate RW_06_0613
Synechococcus phage S-RIM8 isolate RW_25_1112
Synechococcus phage S-RIM8 isolate RW_62_0316
Synechococcus phage S-RIM8 isolate RW_03_0617
Synechococcus phage S-RIM8 isolate RW_01_0212_WH8101
Synechococcus phage S-RIM8 isolate RW_03_0807_WH8101

BLASTN homologs:  The next most closely related phage is Synechococcus phage S-IOM18 which exhibits 62.8% DNA sequence identity to S-RIM8 [1-3]. While this could be considered part of a new subfamily, we do not intend to create one at this time.

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the Terminase large subunit protein homologs of S-RIM8 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."

TerL protein
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 Proposal B: To create a new genus, Bellamyvirus

Source of the name of this taxon:  The name of this genus is derived from the name of the type phage, Synechococcus phage Bellamy.  

History:  This lytic phage was isolated from Jamestown Harbor, RI (USA) using Synechococcus str. WH8109 as the host bacterium.

Reference:   None

GenBank Summary:

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

	Synechococcus phage Bellamy
	
	MF351863.1
	204.93
	41.1
	269
	10




BLASTN homologs:  The next most related phage is Synechococcus phage S-SM2 which shares 51.5% DNA identity with Bellamy [1-3]. While this is sufficient to propose a subfamily relationship we chose not to create one at this time.

Electron micrograph: None available

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


TerL protein
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Proposal C: To create a new genus, Salacisavirus

Source of the name of this taxon:  The name of this genus is derived from Salacia, Roman goddess of salt water; and, Neptune's consort. 

History:  This lytic phage was isolated on Prochlorococcus sp. NATL1A.

Reference:   Sullivan MB, Huang KH, Ignacio-Espinoza JC, Berlin AM, Kelly L, Weigele PR,
DeFrancesco AS, Kern SE, Thompson LR, Young S, Yandava C, Fu R, Krastins B, Chase
M, Sarracino D, Osburne MS, Henn MR, Chisholm SW. Genomic analysis of oceanic
cyanobacterial myoviruses compared with T4-like myoviruses from diverse hosts and
environments. Environ Microbiol. 2010; 12(11):3035-56.




GenBank Summary:

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

	Prochlorococcus phage P-SSM2
	
	AY939844
	252.40
	35.5
	334
	1



N.B. Prochlorococcus phage P-SSM5 should be considered a strain of P-SSM2

BLASTN homologs:  The next most related viral sequence is that of Marine virus AG-345-F15 Ga0172271_11 which shares 29.3% DNA sequence identity with P-SSM2 [1-3]. 

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of P-SSM2 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."


TerL protein
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Proposal D: To create a new genus, Nerrivikvirus

Source of the name of this taxon:  The name of this genus is derived from Inuit mythology, Nerrivik was the sea-mother and provider of food for the Inuit people. She was the patron of fisherman and hunters. In Canada, she was known as either Sedna or Arnapkapfaaluk and in Greenland, she was Arnakuagsak (Wiki).

History:  This lytic phage was isolated in 1999 from Narragansett Bay, Rhode Island (USA) using Synechococcus phage S-RIM2 R1_1999 as the host bacterium.

Reference:   None

GenBank Summary:

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

	Synechococcus phage S-RIM2 R1_1999
	NC_020859.1
	HQ317292.1
	175.43
	42.2
	210
	6


N.B. The following should be considered as strains of S-RIM2 R1_1999:
Synechococcus phage S-RIM2 isolate RW_40_1112
Synechococcus phage S-RIM2 isolate Np_36_1112
Synechococcus phage S-RIM2 isolate RW_02_0113
Synechococcus phage S-RIM2 isolate Np_24_1112
Synechococcus phage S-RIM2 isolate LIS_11_1010
Synechococcus phage S-RIM2 isolate Np_14_0912
Synechococcus phage S-RIM2 isolate Np_03_0709
Synechococcus phage S-RIM2 isolate Sn_25_0709
Synechococcus phage S-RIM2 isolate RW_29_1112
Synechococcus phage S-RIM2 isolate Np_06_0912
Synechococcus phage S-RIM2 isolate Np_12_0912
Synechococcus phage S-RIM2 isolate Np_15_1112
Synechococcus phage S-RIM2 isolate Np_31_1112
Synechococcus phage S-RIM2 isolate Np_11_1112
Synechococcus phage S-RIM2 isolate Np_33_0912
Synechococcus phage S-RIM2 isolate Np_23_1112
Synechococcus phage S-RIM2 R21_2007
Synechococcus phage S-RIM2 isolate W1_16_0709
Synechococcus phage S-RIM2 isolate W1_09_0709
Synechococcus phage S-RIM2 isolate LIS_09_1010
Synechococcus phage S-RIM2 isolate RW_03_0709
Synechococcus phage S-RIM2 isolate RW_30_0905
Synechococcus phage S-RIM2 isolate RW_11_0905
Synechococcus phage S-RIM2 isolate Np_01_1112
Synechococcus phage S-RIM2 isolate LIS_14_1013
Synechococcus phage S-RIM2 isolate RW_34_0905
Synechococcus phage S-RIM2 isolate Np_15_0709
Synechococcus phage S-RIM2 isolate Np_04_1112
Synechococcus phage S-RIM2 isolate Fa_10_0709
Synechococcus phage S-RIM2 isolate RW_02_0709
Synechococcus phage S-RIM2 isolate Np_20_0912
Synechococcus phage S-RIM2 isolate RW_17_0113
Synechococcus phage S-RIM2 R9_2006
Synechococcus phage S-RIM2 isolate W2_13_0910
Synechococcus phage S-RIM2 isolate Fa_02_0709
Synechococcus phage S-RIM2 isolate RW_16_0905
Synechococcus phage S-RIM2 isolate RW_14_1112
Synechococcus phage S-RIM2 isolate W2_14_0910
Synechococcus phage S-RIM2 isolate W1_01_0709
Synechococcus phage S-RIM2 isolate Fa_24_0709
Synechococcus phage S-RIM2 isolate LIS_02_1013
Synechococcus phage S-RIM2 isolate Np_01_0709
Synechococcus phage S-RIM2 isolate RW_01_0709
Synechococcus phage S-RIM2 isolate Np_19_1112
Synechococcus phage S-RIM2 isolate NJ_05_1013
Synechococcus phage S-RIM2 isolate RW_26_0905
Synechococcus phage S-RIM2 isolate Np_03_1112
Synechococcus phage S-RIM2 isolate RW_08_1112
Synechococcus phage S-RIM2 isolate RW_12_0709
Synechococcus phage S-RIM2 isolate RW_12_0113
Synechococcus phage S-RIM2 isolate W1_13_0709
Synechococcus phage S-RIM2 isolate W1_12_0909
Synechococcus phage S-RIM2 isolate W2_39_0910
Synechococcus phage S-RIM2 isolate W2_02_0709
Synechococcus phage S-RIM2 isolate W2_32_0910
Synechococcus phage S-RIM2 isolate W1_08_0709
Synechococcus phage S-RIM2 isolate W1_01_0910
Synechococcus phage S-RIM2 isolate W1_03_0709
Synechococcus phage S-RIM2 isolate LIS_01_1010
Synechococcus phage S-RIM2 isolate LIS_06_1010
Synechococcus phage S-RIM2 isolate LIS_12_1010


BLASTN homologs:  The next most related phage is Cyanophage S-RIM12 isolate RW_04_0709 which shares 65.6% DNA sequence identity with S-RIM2 R1_1999 [1-3].  While this is sufficient to suggest a subfamily, we do not propose one at this time.

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of S-RIM2 R1_1999 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."

TerL protein
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Proposal E: To create a new genus, Brizovirus containing four species

Source of the name of this taxon:  The name of this genus is derived from Brizo, Greek goddess of sailors.

[bookmark: _GoBack]History:  This lytic phage was isolated from Narragansett Bay, Rhode Island (USA) using a Synechococcus sp. as the host bacterium.

Reference:  Sullivan MB, Huang KH, Ignacio-Espinoza JC, Berlin AM, Kelly L, Weigele PR,
DeFrancesco AS, Kern SE, Thompson LR, Young S, Yandava C, Fu R, Krastins B, Chase M, Sarracino D, Osburne MS, Henn MR, Chisholm SW. Genomic analysis of oceanic cyanobacterial myoviruses compared with T4-like myoviruses from diverse hosts and environments. Environ Microbiol. 2010;12(11):3035-56.

Marston MF, Martiny JB. Genomic diversification of marine cyanophages into stable ecotypes. Environ Microbiol. 2016;18(11):4240-4253.

GenBank Summary:

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

	[bookmark: _Hlk11163483]Cyanophage S-RIM12 isolate RW_01_0310
	
	KX349310
	174.67
	39.6
	213
	ND
	100
	100

	Cyanophage S-RIM12 isolate RW_06_0310
	
	KX349313
	175.56
	39.6
	215
	NG
	92.8
	95.8

	[bookmark: _Hlk11162040]Prochlorococcus phage Syn33
	NC_015285.1
	GU071108.1
	174.29
	39.6
	227
	5
	92.0
	95.8

	Cyanophage S-RIM12 isolate W1_08_0910
	
	KX349323
	175.56
	39.6
	215
	ND
	92.2
	95.8


[image: ]
N.B. The following should be considered strains of Cyanophage S-RIM12 isolate RW_01_0310 :
Cyanophage S-RIM12 isolate Sn_07_0910
Cyanophage S-RIM12 isolate W1_24_0910
Cyanophage S-RIM12 isolate Sn_31_0910

The following should be considered strain of Cyanophage S-RIM12 isolate RW_06_0310:
Cyanophage S-RIM12 isolate W1_08_0910
Cyanophage S-RIM12 isolate WH_05_0310
Cyanophage S-RIM12 isolate RW_04_0310
Cyanophage S-RIM12 isolate Np_15_0310
Cyanophage S-RIM12 isolate W1_12_0610

The following should be considered strains of Prochlorococcus phage Syn33:
Cyanophage S-RIM12 isolate RW_29_1109
Cyanophage S-RIM12 isolate RW_22_0110
Cyanophage S-RIM12 isolate RW_07_1112
Cyanophage S-RIM12 isolate RW_14_0101
Cyanophage S-RIM12 isolate RW_27_0310
Cyanophage S-RIM12 isolate RW_25_0210
Cyanophage S-RIM12 isolate RW_04_0709
Cyanophage S-RIM12 isolate Np_22_1112
Cyanophage S-RIM12 isolate Np_14_0310
Cyanophage S-RIM12 isolate RW_28_1109

The following should be considered strains of Cyanophage S-RIM12 isolate W1_08_0910:
Cyanophage S-RIM12 isolate RW_06_0310
Cyanophage S-RIM12 isolate WH_05_0310
Cyanophage S-RIM12 isolate RW_04_0310
Cyanophage S-RIM12 isolate Np_15_0310
Cyanophage S-RIM12 isolate W1_12_0610
Cyanophage S-RIM12 isolate WH_07_0310


BLASTN homologs:  The next most related phage is Synechococcus phage S-RIM2 isolate W2_02_0709 which shows 64.5% sequence identity to Cyanophage S-RIM12 isolate RW_01_0310 [1-3].  While this is sufficient to suggest a subfamily, we do not propose one at this time.

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of Cyanophage S-RIM12 isolate RW_01_0310 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."

TerL protein[image: ]




Proposal F: To create a new genus, Nereusvirus with two species

Source of the name of this taxon:  The name of this genus is derived from Nereus, the old man of the sea, and the god of the sea's rich bounty of fish.

History:  This lytic phage was isolated using Synechococcus phage ACG-2014b as the host bacterium.

Reference:   None

GenBank Summary:

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

	[bookmark: _Hlk11163952]Synechococcus phage ACG-2014b isolate Syn9311C4
	
	KJ019133
	172.87
	39.1
	218
	NL
	100
	100

	Synechococcus phage ACG-2014b isolate Syn7803C61
	
	KJ019040
	154.99
	39.1
	215
	NL
	88.6
	96.8


NL = not listed
N.B. The following phages should be considered strains of Synechococcus phage ACG-2014b isolate Syn9311C4:

Synechococcus phage ACG-2014b isolate Syn9311C1
Synechococcus phage ACG-2014b isolate Syn7803C100
Synechococcus phage ACG-2014b isolate Syn7803US56
Synechococcus phage ACG-2014b isolate Syn7803US54
Synechococcus phage ACG-2014b isolate Syn7803US53
Synechococcus phage ACG-2014b isolate Syn7803C91
Synechococcus phage ACG-2014b isolate Syn7803C78
Synechococcus phage ACG-2014b isolate Syn7803C76
Synechococcus phage ACG-2014b isolate Syn7803C69
Synechococcus phage ACG-2014b isolate Syn7803C92
Synechococcus phage ACG-2014b isolate Syn7803C68
Synechococcus phage ACG-2014b isolate Syn7803C28
Synechococcus phage ACG-2014b isolate Syn7803C67
Synechococcus phage ACG-2014b isolate Syn7803C36
Synechococcus phage ACG-2014b isolate Syn7803US49
Synechococcus phage ACG-2014b isolate Syn7803C66


BLASTN homologs:  The next most closely related phage to Synechococcus phage ACG-2014b isolate Syn9311C4 is Synechococcus phage S-MbCM100 which shares 62.9% DNA sequence identity [1-3].   While this suggests a possible subfamily, we do not intend to create one at this time.

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of Synechococcus phage ACG-2014b isolate Syn9311C4 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."

TerL protein
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[bookmark: _Hlk10776456]Proposal G: To create a new genus, Acionnavirus containing a single species.

Source of the name of this taxon:  This taxon is named after Acionna, a Gallo-Roman water goddess.

History:  These marine lytic phages were isolated using Synechococcus spp. as the host bacterium.  

Reference:   Deng L, Ignacio-Espinoza JC, Gregory AC, Poulos BT, Weitz JS, Hugenholtz P, Sullivan MB. Viral tagging reveals discrete populations in Synechococcus viral genome sequence space. Nature. 2014;513(7517):242-5.

GenBank Summary:

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

	Synechococcus phage S-MbCM100
	NC_023584.1
	KF156340.1
	170.44
	39.4
	210
	5(*)


(*) None indicated in GenBank replicon info; discovered using tRNAscan-SE 2.0 at http://lowelab.ucsc.edu/tRNAscan-SE/ 

N.B. the following isolates should be considered strains of S-MbCM100: 
Synechococcus phage ACG-2014a isolate Syn7803C26
Synechococcus phage ACG-2014a isolate Syn7803US102
Synechococcus phage ACG-2014a isolate Syn7803US112
Synechococcus phage ACG-2014a isolate Syn7803C99
Synechococcus phage ACG-2014a isolate Syn7803C42
Synechococcus phage ACG-2014a isolate Syn7803US101
Synechococcus phage ACG-2014a isolate Syn7803US60
Synechococcus phage ACG-2014a isolate Syn7803US79
Synechococcus phage ACG-2014a isolate Syn7803C60
Synechococcus phage ACG-2014a isolate Syn7803C38
Synechococcus phage ACG-2014a isolate Syn7803US19
Synechococcus phage ACG-2014a isolate Syn7803US123
Synechococcus phage ACG-2014a isolate Syn7803C107
Synechococcus phage ACG-2014a isolate Syn7803C31
Synechococcus phage ACG-2014a isolate Syn7803C104
Synechococcus phage ACG-2014a isolate Syn7803C86
Synechococcus phage ACG-2014a isolate Syn7803C101
Synechococcus phage ACG-2014a isolate Syn7803C47
Synechococcus phage ACG-2014a isolate Syn7803C33
Synechococcus phage ACG-2014a isolate Syn7803US62
Synechococcus phage ACG-2014a isolate Syn7803C53
Synechococcus phage ACG-2014a isolate Syn7803US1
Synechococcus phage ACG-2014a isolate Syn7803C59

BLASTN homologs:  Prochlorococcus phage Syn33 shares 65.3% DNA sequence identity with S-MbCM100 [1-3]. While this suggests that a subfamily could be constructed we do not propose one at this time. 

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of S-MbCM100 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."

TerL protein
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[bookmark: _Hlk11170280]Proposal H: To create a new genus, Namakavirus containing a single species

Source of the name of this taxon:  The name of this genus is derived from Namaka, Hawaiian sea goddess. 

History:  This lytic phage was isolated on Synechococcus sp. ACG-2014c.

Reference:   Deng L, Ignacio-Espinoza JC, Gregory AC, Poulos BT, Weitz JS, Hugenholtz P,
Sullivan MB. Viral tagging reveals discrete populations in Synechococcus viral genome sequence space. Nature. 2014;513(7517):242-5.

GenBank Summary:

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

	[bookmark: _Hlk11169698]Synechococcus phage S-MbCM6
	
	JN371768
	176.04
	39.1
	225
	NL



N.B. The following should be considered strains of Synechococcus phage S-MbCM6:
Synechococcus phage S-MbCM25
Synechococcus phage ACG-2014c isolate Syn7803C43
Synechococcus phage ACG-2014c isolate Syn7803US88
Synechococcus phage ACG-2014c isolate Syn7803C98
Synechococcus phage ACG-2014c isolate Syn7803C97

BLASTN homologs:  The next most related viral sequence is Synechococcus phage S-MbCM100 which shares 56.8% DNA sequence identity with Synechococcus phage S-MbCM6 [1-3].  While this could be considered part of a subfamily, we do not propose one at this time. 

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of S-MbCM6 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."


TerL protein
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[bookmark: _Hlk11170893]Proposal I: To create a new genus, Ahtivirus containing a single species

Source of the name of this taxon:  The name of this genus is derived from Ahti, Finnish god of the depths and fish. 

History:  This lytic phage was isolated on Synechococcus sp. WH8102.

Reference:   None.

GenBank Summary:

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

	Synechococcus phage S-ShM2
	
	GU071096
	179.56
	41.1
	230
	NL



N.B. The following should be considered strains of Synechococcus phage S-ShM2:
Cyanophage S-RIM14 isolate LIS_22_0610
Cyanophage S-RIM14 isolate RW_03_0110
Cyanophage S-RIM14 isolate LIS_02_1110
Cyanophage S-RIM14 isolate Sn_18_0910
Cyanophage S-RIM14 isolate Sn_23_0910
Cyanophage S-RIM14 isolate Np_45_0711
Cyanophage S-RIM14 isolate Np_11_1211
Cyanophage S-SSM2 
Cyanophage S-RIM14 isolate W1_23_0910
Cyanophage S-RIM14 isolate Sn_11_0110

BLASTN homologs:  The next most related viral sequence is Synechococcus phage S-CAM8 strain S-CAM8 06008BI06 which shares 35.5% DNA sequence identity with Synechococcus phage S-ShM2 [1-3].  

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of Synechococcus phage S-ShM2 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."


TerL protein
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Proposal J: To create a new genus, Kanaloavirus containing a single species

Source of the name of this taxon:  The name of this genus is derived from Kanaloa, the Hawaiian god of the ocean.

History:  This lytic phage was isolated from Newport Beach, California (USA) on a Synechococcus sp.

Reference:   None.

GenBank Summary:

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

	Synechococcus phage S-CAM9 isolate 1109NB16
	
	KU686206
	174.83
	39
	229
	NL




BLASTN homologs:  Genomic orphan [1-3].  

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of Synechococcus phage S-CAM9 isolate 1109NB16 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."


TerL protein
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[bookmark: _Hlk11221341]Proposal K: To create a new genus, Thetisvirus containing a single species

Source of the name of this taxon:  The name of this genus is derived from Thetis, the Greek leader of the Nereids who presided over the spawning of marine life in the sea

History:  This lytic phage was isolated from Newport Beach, California (USA) on a Synechococcus sp.

Reference:   Sullivan MB, Huang KH, Ignacio-Espinoza JC, Berlin AM, Kelly L, Weigele PR,
DeFrancesco AS, Kern SE, Thompson LR, Young S, Yandava C, Fu R, Krastins B, Chase M, Sarracino D, Osburne MS, Henn MR, Chisholm SW. Genomic analysis of oceanic cyanobacterial myoviruses compared with T4-like myoviruses from diverse hosts and environments. Environ Microbiol. 2010;12(11):3035-56.

GenBank Summary:

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

	Synechococcus phage S-SM1
	NC_015282.1
	GU071094.1
	174.08
	41.1
	234
	6




BLASTN homologs:  The next most closely related phage is Synechococcus phage S-SSM5  [1-3] which shows 61.6% DNA sequence identity with S-SM1.   This suggests a relationship at the subfamily level, but we choose not to recognize it at this time. 

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of Synechococcus phage S-SM1 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."


TerL protein
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[bookmark: _Hlk11221995]Proposal K: To create a new genus, Thaumasvirus containing a single species

Source of the name of this taxon:  The name of this genus is derived from Thaumas, the Greek god of the wonders of the sea.

History:  This lytic phage was isolated from the Red Sea using Synechococcus sp. WH8102 as the host

Reference:   Avrani S, Wurtzel O, Sharon I, Sorek R, Lindell D. Genomic island variability facilitates Prochlorococcus-virus coexistence. Nature. 2011;474(7353):604-8.
GenBank Summary:

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

	Cyanophage S-TIM4
	
	MH512890.1
	176.5
	37.7
	235
	3



N.B. Prochlorococcus phage P-RSM4 should be considered a strain of S-TIM4

BLASTN homologs:  The next most closely related phage is Synechococcus phage S-SSM5  [1-3] which shows 69.0% DNA sequence identity with Cyanophage S-TIM4.   This suggests a relationship at the subfamily level, but we choose not to recognize it at this time. 

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of Cyanophage S-TIM4 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."


TerL protein
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Proposal L: To create a new genus, Pontusvirus containing a single species

Source of the name of this taxon:  The name of this genus is derived from Pontus, primeval Greek god of the sea, father of the fish and other sea creatures
.
History:  This lytic phage was isolated from the Sargasso Sea using Synechococcus sp. WH8109 as the host

Reference:   Sullivan MB, Huang KH, Ignacio-Espinoza JC, Berlin AM, Kelly L, Weigele PR,
DeFrancesco AS, Kern SE, Thompson LR, Young S, Yandava C, Fu R, Krastins B, Chase M, Sarracino D, Osburne MS, Henn MR, Chisholm SW. Genomic analysis of oceanic cyanobacterial myoviruses compared with T4-like myoviruses from diverse hosts and environments. Environ Microbiol. 2010;12(11):3035-56.

GenBank Summary:


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

	[bookmark: _Hlk11222100]Synechococcus phage Syn19  
	NC_015286.1
	GU071106.1
	175.23
	41.3
	215
	6



N.B. Cyanophage Syn2 should be considered a strain of Syn19

BLASTN homologs:  The next most closely related phage is Synechococcus phage S-SM1  [1-3] which shows 64.2% DNA sequence identity with Synechococcus phage Syn19.   This suggests a relationship at the subfamily level, but we choose not to recognize it at this time. 

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of Synechococcus phage Syn19  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."


TerL protein
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[bookmark: _Hlk11222992]Proposal M: To create a new genus, Leucotheavirus containing two species

Source of the name of this taxon:  The name of this genus is derived from Leucothea, the Greek sea goddess who aided sailors in distress.

History:  This lytic phage was isolated from the NE Providence Channel using Synechococcus sp. WH8109 as the host

Reference:   None.

GenBank Summary:


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

	Synechococcus phage Syn30  
	NC_021072.1
	HQ634189.1
	178.81
	39.9
	209
	6

	Synechoccus phage S-P4 (partial genome)
	
	MH920639.1
	158.48
	39.9
	195
	NL



N.B. Synechoccus phage S-E7 should be considered a strain of Syn19

BLASTN homologs:  The next most closely related phage is Synechococcus phage S-SM1  [1-3] which shows 58.5% DNA sequence identity with Synechococcus phage Syn30.   This suggests a relationship at the subfamily level, but we choose not to recognize it at this time. 

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of Synechococcus phage Syn30  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."


TerL protein
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Proposal N: To create a new genus, Palaemonvirus containing two species

Source of the name of this taxon:  The name of this genus is derived from Palaemon, a young Greek sea god who aided sailors in distress.

History:  This lytic phage was isolated from the NE Providence Channel using Synechococcus sp. WH8109 as the host

Reference:   Sullivan MB, Huang KH, Ignacio-Espinoza JC, Berlin AM, Kelly L, Weigele PR,
DeFrancesco AS, Kern SE, Thompson LR, Young S, Yandava C, Fu R, Krastins B, Chase M, Sarracino D, Osburne MS, Henn MR, Chisholm SW. Genomic analysis of oceanic cyanobacterial myoviruses compared with T4-like myoviruses from diverse hosts and environments. Environ Microbiol. 2010;12(11):3035-56..

GenBank Summary:


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

	Prochlorococcus phage P-SSM7  
	NC_015290.1
	GU071103.1
	182.18
	37.1
	237
	4




BLASTN homologs:  The next most closely related phage is Synechococcus phage S-CAM22 isolate 0310NB44 [1-3] which shows 56.0% DNA sequence identity with Prochlorococcus phage P-SSM7.   This suggests a relationship at the subfamily level, but we choose not to recognize it at this time. 

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of Prochlorococcus phage P-SSM7 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."


TerL protein
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[bookmark: _Hlk11227779]Proposal O: To create a new genus, Vellamovirus, containing two species

Source of the name of this taxon:  The name of this genus is taken from Vellamo, the wife of Ahti, Finnish goddess of the sea, lakes and storms.

History:  The type lytic phage was isolated from Narragansett Bay, Rhode Island (USA) using Synechococcus phage S-RIM8 as the host bacterium.

Reference:   Sullivan MB, Huang KH, Ignacio-Espinoza JC, Berlin AM, Kelly L, Weigele PR,
DeFrancesco AS, Kern SE, Thompson LR, Young S, Yandava C, Fu R, Krastins B, Chase M, Sarracino D, Osburne MS, Henn MR, Chisholm SW. Genomic analysis of oceanic cyanobacterial myoviruses compared with T4-like myoviruses from diverse hosts and environments. Environ Microbiol. 2010;12(11):3035-56. 

Marston MF, Martiny JB. Genomic diversification of marine cyanophages into stable ecotypes. Environ Microbiol. 2016;18(11):4240-4253.

GenBank Summary:


	Phage name
	RefSeq
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs
	Overall DNA sequence identity (**)
	% common proteins (**)

	Prochlorococcus phage Syn1
	NC_015288.1
	GU071105.1
	191.2
	40.6
	234
	6
	100
	100

	Cyanophage S-RIM44 isolate Np_42_0711
	
	KX349294
	197.45
	40.5
	235
	NL
	82.7
	88.9


[image: ]
N.B. The following phages should be considered strains of Syn1:
Cyanophage S-RIM44 isolate Np_05_0604
Cyanophage S-RIM44 isolate W2_07_0710
Cyanophage S-RIM44 isolate Sn_08_0709
Cyanophage S-RIM44 isolate W2_10_0709

The following should be consider strains of S-RIM44:
Cyanophage S-RIM44 isolate ES_42_0910
Cyanophage S-RIM44 isolate Np_20_0711
Cyanophage S-RIM44 isolate Sn_13_0910

BLASTN homologs:  The next most closely related phage is Cyanophage S-RIM32 isolate RW_108_0702 which exhibits 62.0% DNA sequence identity to Prochlorococcus phage Syn1 [1-3].   While this could be considered part of a new subfamily, we do not intend to create one at this time.

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the Terminase large subunit protein homologs of Syn1 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."

TerL protein
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Proposal P: To create a new genus, Libanvirus, containing two species

Source of the name of this taxon:  The name of this genus is taken from Lí Ban, the Irish water goddess.

History:  The type lytic phage was isolated from using Prochlorococcus sp. NATL2A as the host bacterium.

Reference:   None

GenBank Summary:


	Phage name
	RefSeq
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNAs

	Cyanophage P-TIM40
	NC_028663.1
	KP211958.1
	188.63
	40.7
	235
	1




BLASTN homologs:  The next most closely related phage is Cyanophage P-RSM6 which exhibits 34.3% DNA sequence identity to phage P-TIM40 [1-3].   

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the Terminase large subunit protein homologs of P-TIM40 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."

TerL protein

[image: ]
Page 8 of 9
image2.emf
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