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Part 3: PROPOSED TAXONOMY

	Name of accompanying Excel module: 2019.099B.A.v1.Demerecviridae_1fam3subfam12gen.xlsx


The taxonomic changes you are proposing should be presented on an accompanying Excel module, 2017_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, try to provide a tree where branch length is related to genetic distance. 


	General References:

	
1: Sayers EW, Agarwala R, Bolton EE, Brister JR, Canese K, Clark K, et al. Database resources of the National Center for Biotechnology Information. Nucleic Acids Res. 2019;47(D1):D23-D28. 

2: Tolstoy I, Kropinski AM, Brister JR. Bacteriophage Taxonomy: An Evolving Discipline. Methods Mol Biol. 2018;1693:57-71. 

3: O'Leary NA, Wright MW, Brister JR, Ciufo S, Haddad D, McVeigh R, et al. Reference sequence (RefSeq) database at NCBI: current status, taxonomic expansion, and functional annotation. Nucleic Acids Res. 2016;44(D1):D733-45.

4: Agren J, Sundström A, Håfström T, Segerman B. Gegenees: fragmented alignment of multiple genomes for determining phylogenomic distances and genetic signatures unique for specified target groups. PLoS One. 2012;7(6):e39107. 

5: Chan PP, Lowe TM. tRNAscan-SE: Searching for tRNA Genes in Genomic Sequences. Methods Mol Biol. 2019;1962:1-14. 

6: Turner D, Reynolds D, Seto D, Mahadevan P. CoreGenes3.5: a webserver for the determination of core genes from sets of viral and small bacterial genomes. BMC Res Notes. 2013;6:140. 

7: Darling AE, Mau B, Perna NT. progressiveMauve: multiple genome alignment with gene gain, loss and rearrangement. PLoS One. 2010;5(6):e11147.

8: Dereeper A, Guignon V, Blanc G, Audic S, Buffet S, Chevenet F, Dufayard JF, Guindon S, Lefort V, Lescot M, Claverie JM, Gascuel O. Phylogeny.fr: robust phylogenetic analysis for the non-specialist. Nucleic Acids Res. 2008;36(Web Server issue):W465-9. 

9: Anisimova M, Gascuel O. Approximate likelihood-ratio test for branches: A fast, accurate, and powerful alternative. Syst Biol. 2006;55(4):539-52.

10: Ho Bin Jang, Benjamin Bolduc, Olivier Zablocki, Jens H. Kuhn, Simon Roux, Evelien M. Adriaenssens, J. Rodney Brister, Andrew M Kropinski, Mart Krupovic, Rob Lavigne, Dann Turner & Matthew B. Sullivan. 2019. Taxonomic assignment of uncultivated prokaryotic virus genomes is enabled by gene-sharing networks. Nature Biotechnology (in press)



Species demarcation criteria: We have chosen 95% DNA sequence identity as the criterion for demarcation of species in each of genus. Each of the proposed species differs from the others with more than 5% at the DNA level as confirmed with the BLASTN algorithm.

Genus demarcation criterion: The defining criterion for membership in a genus is that the species display ≳ 70% DNA sequence identity to one another.  The creation of this taxon should also be consistent with the total proteome results and the phylogenic analysis of conserved proteins.

Subfamily demarcation criteria: The defining criterion for membership in a subfamily is that the constituent genera display ≳ 50% and ≲ 70% DNA sequence identity to one another.  The creation of this taxon should be consistent with the total proteome results and the phylogenic analysis of conserved proteins.  In this TaxoProp we have introduced for the first time a new BLASTn clustering algorithm developed by Matthew Lueder.

Family demarcation criteria: In the current proposal the two most distantly related viruses are (Escherichia) Bacteriophage T5-like chee24 (MF431730.1) and Aeromonas phage AhSzw-1 (MG676225.1).  These phages exhibit 18.7% DNA sequence identity using BLASTn at NCBI.  Gegenees BLASTn employing the accurate setting revealed 0.04% relatedness between the two genomes. Using CoreGenes 3.5 (http://binf.gmu.edu:8080/CoreGenes3.5/) these two genomes share 25.3% homologous proteins; while tBLASTx analysis using Gegenees reveals 21.1% relatedness between these two phages. The demarcation criterion is that the two phages contain at least 20% homologous proteins to be considered part of the same family. This is consistent with our analysis of the Herelleviridae (2018.118B). vConTACT2 analysis [10] reveals that these phages group in VCs 24_0, 24_1, 26_1, 27_0 and 28_0.

1.0 Demerecviridae

Introduction: When the genus Cetovirus was proposed (2018.134B.R.Cetovirus) the proposers indicated that although these phages “… are clearly part of the T5-super family of phages, we do not intend to create a higher taxon, at this time.”  We have now completely reanalyzed all phages showing significant DNA or protein sequence relatedness to E.coli phage T5 and propose a new phage family, Demerecviridae which contains three (3) new subfamilies and nine (9) new genera.  The genome of coliphage T5 (AY543070.1) is 121.75 kb, with a mol%GC content of 39.3 and encodes 162 proteins and 24 tRNA. It is characterized by possessing long (10219 bp) direct terminal repeats. The average genomes in this proposal range from 106.2-122.8 kb and, in most cases no evidence is presented to terminal redundancy.  The average GC-content varies from 39.1-45.2.  

[bookmark: _Hlk2849553]Origin of the family name: This bacteriophage family is named in honour of Milislav Demerec (1895 – 1966) the Croatian-American geneticist who pioneered work on bacteriophage, and who together with the Italian American physicist Ugo Fano (1912 – 2001) first isolated E.coli phage T5 in 1945 from a mixture provided to them by Tony L. Rakieten (Long Island College of Medicine, USA).

2. 0 Markadamsvirinae

[bookmark: _Hlk2773434][bookmark: _Hlk2772913]Short titles:  2.0 To create a new subfamily (Markadamsvirinae) to contain the following three genera 2.1. To remove three (3) species from the Tequintavirus genus; and add fourteen (14) new species; and, 2.2. To transfer the three species to a new genus, Epseptimavirus, along with nineteen (19) new species; 2.3. To create a new genus, Haartmanvirus with a single species.

[bookmark: _Hlk2849840]Source of the name of this taxon:  The name is derived from the name of one of the first scientists to extensively study  phage T5, Mark H. Adams  (1912-1956) – the author of the first phage techniques manual Bacteriophages.

Preamble: The Tequintavirus genus was last discussed by ICTV in 2015 (2015.021a,bB), but since that time numerous related phages have been deposited in GenBank.  DNA relatedness, as determined by BLASTN analysis at NCBI and using Gegenees; plus phylogenetic analysis of the large subunit terminase proteins clearly reveal that the Tequintavirus represents three genera: Tequintavirus sensu strictu (blue box below), Epseptimavirus (red box below), and Haartmanvirus (black box).  DNA and protein sequence relatedness, and phylogenetic analysis reveal that these three genera should be grouped in a new subfamily to which we have named Markadamsvirinae.  Interestingly, the genera are largely distinguishable by their host bacterium with the Tequintavirus infections Escherichia coli, the Epseptimavirus infecting Salmonella; and, Haartmanvirus infecting Yersinia enterocolitia. Details are provided in sections 2.2-2.3, which follow directly.

	Phage name
	INSDC 
	% DNA identity **
	% protein identity ***

	T5
	AY543070.1
	100
	100

	EPS7
	CP000917.1
	74.5
	75.9

	phiR2-01
	HE956708
	62.5
	74.1

	
	
	
	

	EPS7
	CP000917.1
	100
	100

	T5
	AY543070.1
	69.1
	72.3

	phiR2-01
	HE956708
	72.2
	75.9

	
	
	
	

	phiR2-01
	HE956708
	100
	100

	T5
	AY543070.1
	59.2
	71.5

	EPS7
	CP000917.1
	73.9
	76.8



** Determined using BLASTn at NCBI
*** determined using CoreGenes3.5


[bookmark: _Hlk2691229]Fig 1 A. NCBI BLASTN neighbour joining tree of members of the Tequintavirus (blue), Epseptimavirus (red) and Haartmanvirus (black)

[image: ]
Fig 1B. A phylogenetic tree of the large subunit terminase proteins of the T5-like phages constructed using “One Click” procedure at phylogeny.fr which employs.  This program includes Gblocks to eliminate poorly aligned positions and divergent regions.  Members of the Tequintavirus are boxed in blue, members of the Epseptimavirus are boxed in red, while members of the Haartmanvirus are boxed in black. 


[image: ]
2.1. Tequintavirus

Short titles:  To remove three (3) species from the existing genus; and add fourteen (14) new species

[bookmark: _Hlk2782458]History:  The genus Tequintavirus (T5-like viruses) was described fully in TaxoProp 2015.021a,bB.  On average the genomes of phages belonging to the newly defined genus are 110.7 kb, with a GC content of 39.1; and, they encode 155 proteins and 15 tRNAs.  The genome size is imprecise because most of the genomes do not have terminal repeats due to incomplete sequencing.  The host for most of these species is Escherichia coli.

GenBank Summary:

	Phage name
	RefSeq
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	% DNA identity **
	% protein identity ***

	T5 (type phage)
	
	AY543070.1
	
	
	
	
	100
	100

	
	
	
	
	
	
	
	
	

	Gostya9
	
	MH203051.1
	101.67
	39.4
	134
	12
	73.3
	77.2

	DT571/2
	
	KM979355.1
	108.42
	39.7
	133
	14
	72.4
	75.3

	NR01
	NC_031042
	KR233164.1
	111.32
	38.8
	148
	11*
	77.6
	79.0

	SP3 #
	
	MG387042.1
	109.31
	39.1
	163
	19*
	ND
	85.8

	SP01
	
	KY114934.1
	117.84
	39.0
	156
	26*
	76.1
	77.2

	SSP1
	
	KY963424.1
	113.30
	39.1
	176
	20
	79.8
	86.4

	vB_Eco_mar004NP2
	
	LR027384.1
	107.60
	38.9
	156
	26*
	ND
	82.7

	phiLLS
	
	KY677846.1
	107.26
	39.0
	160
	25*
	81.0
	88.9

	S131
	
	MH370378.1
	110.09
	39.2
	150
	24
	81.9
	82.7

	OSYSP
	
	MF402939.1
	110.90
	39.2
	166
	31*
	79.9
	84.6

	phiAPCEc03
	
	KR422353.1
	103.74
	38.9
	151
	8
	82.8
	81.5

	chee24
	
	MF431730.1
	120.62
	39.3
	166
	26
	79.5
	78.4

	SHSML-45
	NC_031022
	KX130863.1
	108.05
	38.7
	139
	5
	76.9
	74.1

	Shivani
	NC_028754
	KP143763.1
	120.10
	38.8
	171
	9
	71.3
	81.5


* None indicated in GenBank file; these discovered using tRNAscan-SE v. 2.0
** Determined using BLASTn at NCBI
*** determined using CoreGenes3.5
# genome possesses 209 ambiguous bases

BLASTN homologs:  The next most similar phage is Salmonella phage STG2 which shares 69.9% DNA sequence identity.

References:

[bookmark: _Hlk2691955]1: Golomidova AK, Kulikov EE, Prokhorov NS, Guerrero-Ferreira RC, Ksenzenko VN, Tarasyan KK, Letarov AV. Complete genome sequences of T5-related Escherichia coli bacteriophages DT57C and DT571/2 isolated from horse feces. Arch Virol. 2015;160(12):3133-7. doi: 10.1007/s00705-015-2582-0. Epub 2015 Sep 9. PubMed PMID: 26350770. [DT57C and DT571/2]

2: Dalmasso M, Strain R, Neve H, Franz CM, Cousin FJ, Ross RP, Hill C. Three New Escherichia coli Phages from the Human Gut Show Promising Potential for Phage  Therapy. PLoS One. 2016; 11(6):e0156773. doi: 10.1371/journal.pone.0156773.  eCollection 2016. PubMed PMID: 27280590; PubMed Central PMCID: PMC4900583. [phiAPEC03]

3: Sváb D, Falgenhauer L, Rohde M, Szabó J, Chakraborty T, Tóth I. Identification and Characterization of T5-Like Bacteriophages Representing Two Novel Subgroups from Food Products. Front Microbiol. 2018; 9 202. doi:10.3389/fmicb.2018.00202. PMID: 29487585; PMCID: PMC5816814. [chee24]

2.2. Epseptimavirus

Short title:  To create a new genus with twenty (20) species in the subfamily Markadamsvirinae.

Source of the name of this taxon:  The name is derived from the name of the first isolated phage of this type, EPS7.

[bookmark: _Hlk2771945][bookmark: _Hlk2771142]History:  Lytic bacteriophage EPS7 was isolated from the local sewage in Korea.  This phage lyses both Escherichia coli and Salmonella Typhimurium strains [3].  On average the genomes of phages belonging to this genus are 113.7 kb, with a GC content of 40.1; and, they encode 163 proteins and 28 tRNAs.  The genome size is imprecise because most of the genomes do not have terminal repeats. 

GenBank Summary:

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	% DNA identity **
	% protein identity ***

	EPS7 (type phage)
	CP000917.1
	
	
	
	
	100
	100

	
	
	
	
	
	
	
	

	S124
	MH370375.1
	112.56
	40.1
	156
	28
	74.7
	75.9

	vB_Eco_mar003J3 
	LR027389.1
	115.47
	39.8
	163
	28*
	85.6
	82.9

	1-23
	MK370036.1
	112.50
	40.0
	162
	25
	87.4
	83.5

	S126
	MH370376.1
	112.00
	40.1
	153
	28
	88.0
	78.2

	S113
	MH370366.1
	112.58
	40.0
	168
	26
	87.7
	85.6

	S147
	MH370386.1
	111.45
	40.0
	161
	28
	86.6
	82.3

	S114
	MH370367.1
	110.93
	40.1
	163
	30
	87.7
	87.6

	S133
	MH370380.1
	110.93
	40.1
	163
	30
	87.7
	87.6

	Seafire
	MK050846.1
	111.91
	40.0
	173
	28
	91.0
	87.6

	3-29
	MK393882.1
	110.38
	40.0
	158
	24
	92.7
	84.7

	S116
	MH370369.1
	110.66
	40.1
	159
	28
	90.6
	86.5

	SH9
	MF001363.1
	111.61
	40.1
	160
	23
	89.8
	84.1

	Stitch
	KM236244.1
	123.47
	40.3
	179
	30*
	87.6
	85.3

	Sw2
	MH631454.1
	114.27
	40.2
	176
	28
	86.4
	85.9

	118970_sal2
	KX017521.1
	114.18
	40.3
	168
	30*
	86.5
	86.5

	S132
	MH370379.1
	116.83
	39.9
	147
	28
	86.7
	78.8

	STG2
	MK005300.1
	114.28
	40.1
	161
	30
	86.3
	80.6

	saus132
	MF431737.1
	121.99
	39.7
	164
	30
	86.7
	78.8

	LVR16A
	MF681663.1
	111.60
	40.1
	164
	29*
	83.7
	80.6


* None indicated in GenBank file; these discovered using tRNAscan-SE v. 2.0
** Determined using BLASTn at NCBI
*** determined using CoreGenes3.5
The genome of Seafire has 9592 bp direct terminal repeats; Stitch, 9982 bp; saus132, 8717 bp

BLASTN homologs:  The next most similar phage is Escherichia phage bV_EcoS_AKFV33 which shares 75.5% DNA sequence identity.

Reference: 

4: Hong J, Kim KP, Heu S, Lee SJ, Adhya S, Ryu S. Identification of host receptor and receptor-binding module of a newly sequenced T5-like phage EPS7. FEMS Microbiol Lett. 2008;289(2):202-9. doi: 10.1111/j.1574-6968.2008.01397.x. PubMed PMID: 19025561.

5: Grover JM, Luna AJ, Wood TL, Chamakura KR, Kuty Everett GF. Complete Genome of Salmonella enterica Serovar Typhimurium T5-Like Siphophage Stitch. Genome Announc. 2015;3(1). pii: e01435-14. doi: 10.1128/genomeA.01435-14. PubMed PMID: 25657270; PubMed Central PMCID: PMC4319617. [Stitch]

6: Sváb D, Falgenhauer L, Rohde M, Szabó J, Chakraborty T, Tóth I. Identification and Characterization of T5-Like Bacteriophages Representing Two Novel Subgroups from Food Products. Front Microbiol. 2018;9 202. doi:10.3389/fmicb.2018.00202. PMID: 29487585; PMCID: PMC5816814. [saus132]

[bookmark: _Hlk2849968]2.3. Haartmanvirus

Short title:  To create a new genus with one (1) species in the subfamily, Markadamsvirinae.

Source of the name of this taxon:  The name is derived from the name of the institution (Haartman Institute, University of Helsinki) where the first phage of this type was isolated.

[bookmark: _Hlk2782657]History:  Lytic bacteriophage phiR2-01 was isolated in 2018 from Finland using Yersinia enterocolitia as the host.  It has not been described in a publication.  The average characteristic of the genome of the phages which belongs to this genus is 122.7 kb, with a GC content of 40.5; and, they encode 166 proteins and 28 tRNAs.

GenBank Summary:

	Phage name
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	% DNA identity **
	% protein identity ***

	phiR2-01
	HE956708
	122.7
	40.5
	166
	28
	100
	100


* None indicated in GenBank file; these discovered using tRNAscan-SE v. 2.0
** Determined using BLASTn at NCBI
*** determined using CoreGenes3.5
The genome of phage phiR201 possesses 9901 direct terminal repeats.

BLASTN homologs:  The next most similar phage is Salmonella phage Stitch which shares 69.5% DNA % DNA sequence identity.

Electron micrograph: None available

Publication: None

3.0 To create four (4) new genera within the family Demerecviridae.

[bookmark: _Hlk2761173]3.1 Sugarlandvirus – genus exists

[bookmark: _Hlk2343589]3.2 Shenzhenvirus

Short title:  To create a new genus with two (2) species in the family Demerecviridae

Source of the name of this taxon:  The name is derived from the name of the locale (Shenzhen, Guangdong, China) where the first fully sequenced virus of this type, Aeromonas phage AhSzw-1, was isolated

[bookmark: _Hlk2855278]History:  Both of these lytic phages were enriched from seawater using Aeromonas hydrophila as the host. The average characteristic of the genome of the phages which belongs to this genus is 114.1 kb, with a GC content of 43.8; and, they encode 142 proteins and 27 tRNAs.


GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	% DNA identity **
	% protein identity ***

	AhSzw-1
	-
	MG676225.1
	115.74
	43.8
	141
	38*
	100
	100

	AhSzq-1 (#)
	-
	MG676224.1
	112.56
	43.9
	143
	17*
	83.4
	84.4


* No tRNAs, these found using tRNAscan-SE2 
** Determined using BLASTn at NCBI
*** determined using CoreGenes3.5
# listed as partial by NCBI

BLASTN homologs:  The next most similar phage is Escherichia phage vB_Eco_mar003J3 which shares 3.7% DNA sequence identity.

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed, using phylogeny.fr, using A. the DNA polymerase proteins of all the T5-related phages.  The terminase gene contained numerous frameshifts.   The complete trees are presented at the end of this TaxoProp.

Fig. 3. DNA polymerase

[image: ]

	References:
None



3.3 Novosibvirus – genus exists

[bookmark: _Hlk2346665]3.4 Pogseptimavirus

[bookmark: _Hlk2344495]Short title:  To create a new genus with two (2) species in the family Demerecviridae

Source of the name of this taxon:  The name is derived from the name of the first isolated phage of this type, Vibrio phage vB_VpS_PG07.

History:  Lytic Vibrio phage vB_VpS_PG07 was isolated in Qingdao, China using Vibrio parahaemolyticus as the host. Vibrio phage VspSw_1 was also isolated in China. On average the genomes of phages belonging to the newly defined genus are 112.9 kb, with a GC content of 43.7; and, they encode 154 proteins and 23 tRNAs.  The genome size is imprecise because most of the genomes do not have terminal repeats.  

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	% DNA identity **
	% protein identity ***

	vB_VpS_PG07
	-
	MH645904.1
	112.11
	43.6
	157
	23*
	100
	100

	VspSw_1 (#)
	-
	MH925094.1
	113.76
	43.8
	151
	25*
	85.7
	84.1

	
	
	
	
	
	
	
	
	


* No tRNAs, these found using tRNAscan-SE2 
** Determined using BLASTn at NCBI
*** determined using CoreGenes3.5
# listed as unverified in NCBI

BLASTN homologs:  The next most similar phage is Vibrio phage pVp-1 which shares 7.9% DNA sequence identity.

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed, using phylogeny.fr, using A. the large subunit terminase proteins of all the T5-related phages; and, B. the DNA polymerase proteins.  The complete trees are presented at the end of this TaxoProp.

Fig. 5A. TerL proteins
[image: ]
Fig. 5B. DNA polymerase proteins
[image: ]
	References: 
None


	[bookmark: _Hlk2854091][bookmark: _Hlk2865227][bookmark: _Hlk2865272]4.0 To create a new subfamily, Mccorquodalevirinae, with two (2) genera in the family Demerecviridae.
Source of the name of this taxon:  The name of this taxon honours the Canadian born, American phage scientist D. James McCorquodale (1927-2012) who carried out extensive studies on phage T5 and BF23.

	Phage name
	INSDC 
	% DNA identity **
	% protein identity ***

	My1
	JX195166.1
	100
	100

	DU_PP_V
	MF979564.1
	47.4
	76.5

	
	
	
	

	DU_PP_V
	MF979564.1
	100
	100

	My1
	JX195166.1
	59.8
	89.8



                   ** Determined using BLASTn at NCBI
                  *** determined using CoreGenes3.5



[bookmark: _Hlk2271365]4.1 Myunavirus – genus exists

4.2 Hongcheonvirus

Short title:  To create a new genus with one (1) species in the subfamily Mccorquodalevirinae, family Demerecviridae.

[bookmark: _Hlk2859067]Source of the name of this taxon:  The name is derived from the locale (Hongcheon County, Gangwon Province, South Korea) where the first phage of this type, Pectobacterium phage DU_PP_V, was isolated.

History:  Lytic bacteriophage Pectobacterium phage DU_PP_V was isolated in 2010 in Hongcheon (South Korea) using a Pectobacterium sp. as the host bacterium. The genome is 106.2 kb, with a GC content of 39.9, and encodes 127 proteins and 22 tRNAs.

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	% DNA identity **
	% protein identity ***

	DU_PP_V
	
	MF979564.1
	106.19
	39.9
	127
	22
	100
	100


** Determined using BLASTn at NCBI
*** determined using CoreGenes3.5

BLASTN homologs:  A singleton with the next most similar phage being Pectobacterium phage My1 which shares 59.8% DNA sequence identity.

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed, using phylogeny.fr, using A. the large subunit terminase proteins of all the T5-related phages; and, B. the DNA polymerase proteins.  The complete trees are presented at the end of this TaxoProp.
Fig. 7A. TerL
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Fig. 7B. DNA polymerase
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5.0. To transfer the genus Cetovirus from the family Siphoviridae to the family Demerecviridae and create a new subfamily, Ermolyevavirinae.

Origin of the subfamily name: named in honour of the Soviet microbiologist Zinaida Vissarionovna Ermolyeva (1898 – 1974) who was known for her "Russian penicillin" but who did a lot of work and was decorated for the work in phage therapy during the World War II. She was a model for Tatiana Vlasenkova - the main character of Veniamin Kaverin’s novel "The Open Book", a kind of Russian Arrowsmith. [Nominated by Andrey Letarov of the Russian Academy of Sciences in Moscow].

The TaxoProp which created the genus Cetovirus (2018.134B) stated “Though these viruses are clearly part of the T5-super family of phages, we do not intend to create a higher taxon, at this time.” We are now proposing that this genus, together with the proposal below creates a new subfamily.

	Phage name
	INSDC 
	% DNA identity **
	% protein identity ***

	phi 3
	KP280063.1
	100
	100

	Ceto
	MG649966.1
	35.1
	60.3


** Determined using BLASTn at NCBI
*** determined using CoreGenes3.5





5.1 A taxonomic reassessment of the genus Cetovirus.

History:  The genus Cetovirus (2018.134B) currently includes three Vibrio viruses: pVp1, Ceto and Thalassa. But, our new DNA sequence analysis reveals that that pVp1 is a singleton and should be moved to a subfamily containing Cetovirus sensu strictu, and Vipunavirus.

Source of the name of these new taxa:  The new genus is to be called Vipunavirus, after the first type phage pVp-1. The subfamily contains three genera: Cetovirus, Vipunavirus and Jesfedecavirus.

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	% DNA identity **
	% protein identity ***

	Ceto (type phage)
	
	MG649966.1
	128.24
	39.9
	195
	25
	100
	100

	Thalassa
	
	MG649967.1
	128.6
	40.2
	203
	23
	75.1
	76.4

	
	
	
	
	
	
	
	
	

	pVp-1
	NC_019529.1
	JQ340389.1
	111.51
	39.7
	157
	25*
	100
	100

	
	
	
	
	
	
	
	
	


* No tRNAs, these found using tRNAscan-SE2 
** Determined using BLASTn at NCBI
*** determined using CoreGenes3.5
The genome of phage Vibrio_phage_vB_VorS-PVo5 (KT345706.1) is incomplete and is therefore not included in these genera.

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed, using phylogeny.fr, using A. the large subunit terminase proteins of all the T5-related phages; and, B. the DNA polymerase proteins.  The complete trees are presented at the end of this TaxoProp.
















Fig. 8A. TerL proteins
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Fig. 8B. DNA polymerase proteins
[image: ]
	References:
None



5.2 Jesdefecavirus – genus exists

Short title:  To add one new species in the genus Jesfedecavirus in the family Demerecviridae.

GenBank Summary:

	Phage name
	RefSeq No.
	INSDC 
	Size (Kb)
	GC% 
	Protein 
	tRNA
	% DNA identity **
	% protein identity ***

	phi 3
	NC_028895.1
	KP280063.1
	116.14
	42.8
	156
	8
	100
	100

	JSF10
	
	KY883654.1
	111.67
	42.7
	149
	17
	91.5
	84.0

	JSF12
	
	KY883655.1
	111.67
	42.7
	152
	26*
	84.6
	84.6


* No tRNAs, these found using tRNAscan-SE2 
** Determined using BLASTn at NCBI
*** determined using CoreGenes3.5
The termini or phage phi 3 are 7769 bp direct repeats

BLASTN homologs:  The next most similar phage is Vibrio phage Ceto which shares 23.2% DNA sequence identity.

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed, using phylogeny.fr, using A. the large subunit terminase proteins of all the T5-related phages.  There is an intron in JSF10 and JSF12 DNA polymerases.  The complete trees are presented at the end of this TaxoProp.
Fig. 8A. TerL proteins
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6.0. Complete phylogeny.fr-generated phylogenetic trees: A. Phylogeny.fr analysis of the large subunit terminase and DNA polymerase-like proteins.  
Fig. 9A. TerL proteins
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Fig. 9B. DNA polymerases proteins
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7.0 VICTOR analysis:  All pairwise comparisons of the (A) nucleotide and (B) amino acid sequences were conducted using the Genome-BLAST Distance Phylogeny (GBDP) method [8] under settings recommended for prokaryotic viruses [9].  The resulting intergenomic distances were used to infer a balanced minimum evolution tree with branch support via FASTME including SPR post-processing [10] for each of the formulas D0, D4 and D6, respectively. Branch support was inferred from 100 pseudo-bootstrap replicates each. Trees were rooted at the midpoint [11] and visualized with FigTree [http://tree.bio.ed.ac.uk/software/figtree/].  Taxon boundaries at the species, genus and family level were estimated with the OPTSIL program [12] the recommended clustering thresholds [9] and an F value (fraction of links required for cluster fusion) of 0.5 [13].  The results for the D6 evaluation are presented below:

Fig. 10A. VICTOR DNA analysis
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Fig. 11B. VICTOR amino acid analysis
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8.  APPENDICES

1. Gegenees BLASTn heatmap of all these phages.  The black bordered sequences are considered to be strains. 
2. Gegenees tBLASTx heatmap of all these phages. 
3. New BLASTn heat map generated by Matthew Lueder.  Those species showing 95% sequence identity are boxed. The members of a specific genus have their names in the same colour. 
Page 28 of 28
image2.tif
Yersinia_phage_phiR201

— shi

0.02

Enterobacteria
salmonelia phag:

gella phage SHSML45
Salmonella phage Shivani

Salmonella phage SP01
L ————— soimensifs phage stp1
i Eul

Escherichia phage Sluro!

Bactefiophage T5 strain ATCC 1130385
—[ Bacteriophage T strain st0 deletion mutant

Bacteriophage TS

Escherichia phage Gostyad
Escherichia phage Gostyasa
Enterobacteria phage DT571

Enterobacteria phage DT57C

Enterobacteria phage SPC
Shigella phage SSP1
Salmonella phage NRO1

Salmonella phage SP3 Partial
Escherichia virus VB_Eco_mar004NP2: 1

Escherichia phage OSYSP
Salmonella phage §131
E— Saimonelia phage $130 Partia)

Bacteriophage T5-like saus111K
Bacteriophage T5-like pork29
Bacteriophage T5-llke sausd7N
Bacteriophage T5-like chee2d
Bacteriophage T5-llke poui124
Bacteriophage T5-Iike pork27
age VB_EcoS _FFH1

Escherichia p |
Escherichia phage BV_Ecos_AKFV33
Escherichia phage APCEC03

Escherichia phage phiLLS

Salmonella phage $124
salmonella phage STG2
Salmonella phage §132
Salmonella phage 100268 _sal2
Salmonella phage 118570_sai2
Salmoneila phage SW2
Salmonella phage Stitch
Salmonella phage $147
Salmonella phage s113

phage EPST
€ 5126

Salmonella phage $133
1 Saimonelia phage 5114
Bacteriophage T5-like saus176N
Bacteriophage T5-like chee158
Bacteriophage T5-like saus132

Bacteriophage T5-like cotti62

saimonelia phagi
Salmonella phage 3-29
Saimonel
Saimonella phage
Salmonella phage SH:

Bacteriophage T5-like poul149
Bacteriophage T5-like chee130 1
Escherichia virus vB_Eco_mar003J3: 1

o123

lla phage LVR16A Partial
Seafire

Partial
Salmoneila phage BSP22A
Salmonelia phage $116




image3.tif
yVCU43821.1_Escherichia_virus_vB_Eco_mar003J3
| AXC40021.1 Salmonella_phage_S113
NM45658.1_Salmonella_phage_100268_sal2
NHS 1069.1 Salmonella_phage_i 18970 sal2
IYP_009320890.1_Salmonella_phage_100368_sal2
AXC41774.1_Saimonella_phage_S132
\U0471 1.1 Salmonella_phage_3-20

| AXC42452.1_Salmonella_phage_S147
|AXC41321.1_Salmonella_phage_S126
AXYS5100.1_Salmonella_phage_Sw2
[ ARM69830.1_Salmonella_phage_BSP22A
QAX92243.1 Salmonella_phage_1-23
>_009146099.1_Salmonella_virus_Stitch
AXC40556.1_Salmonella_phage_S116
YP_001837088.1_Escherichia_virus_EPST
AYNS5965.1_Salmonella_phage_STG2

ASM62957.1_Escherichia_phage_OSYSP
YP_004306634.1_Salmonella_virus_SPC35
[ASU1600.1_]

|ASUOI753.1_Bacteriophage_Ts-
|ASUO1905. 1 Bacteriophage_Ts-
|ASU02056.1_Bacteriophage_Ts-
|ASU02207. 1 Bacteriophage_Ts-
|ASU02358. 1 _Bacteriophage_Ts-

|AKN&4425. Salmonella_phage, NRO1 —
[AHNS3583.1 Escherichia_phage_vB_EcoS_FFHI

e | {AXCH1624.T_Salmonells_phage_SI31

“ATI16537.1_Salmonella_phage_LVRIGA
87084.1_Shigella_phage_SHSML-35
'YP_009194780.1_Salmonella_phage_Shivani
AXC43050.1_Salmonella_phage_S124
YP_007237121.1_Yersinia_phage_phiR201

0.1




image4.tiff
-AVQ09865.1_Salmonella_phage_vB_SenS_PHB06
ASD50279.1_Shigella_phage_SSP1
YP_009283395.1_Salmonella_phage_NRO1

ATI99405.1_Salmonella_phage_SP01
{AVR76098.1_Aeromonas_phage_AhSzw-1

I AVR75960.1_Aeromonas_phage_AhSzq-1

1AXQ66738.1_Vibrio_phage_vB_VpS_PG07
0.94 L QAY02087.1_Vibrio_phage_VspSw_1
—— YP_009207577.1_Vibrio_phage_phi_3

1 [ YP_007007837.1_Vibrio_phage_pVp-1
AUGS85254.1_Vibrio_virus_Thalassa

6!
o_EQEAKYOZZM .1_Vibrio_phage_vB_VorS-PVo5
AUG85062.1_Vibrio_virus_Ceto

0.2




image5.tif
AXC40189.1_Salmonella_phage_S114
ASU02667.1_Bacteriophage_T5-like_saus132
ASU02820.1_Bacteriophage_T5-like_poul149
'ASU02975.1_Bacteriophage_T5-like_cheel58
'ASU03128.1_Bacteriophage_T5-like_cott162
'ASU03283.1_Bacteriophage_T5-like_saus176N
AXC41921.1_Salmonella_phage_S133
ASV43479.1_Vibrio_phage_JSF10

%{ASV‘BGQO‘ 1_Vibrio_phage_JSF12
AJF40910.1_Vibrio_phage_phi_3

0.976

—— AUG85220.1_Vibrio_virus_Thalassa

AUGS85027.1_Vibrio_virus_Ceto

7‘, AFB83996.1_Vibrio_phage_pVp-1
AKY02274.1_Vibrio_phage_vB_VorS-PVo5
AXQ66767.1_Vibrio_phage_vB_VpS_PG07

0.3




image6.tif
O0PATW62641.1_Salmonella_phage_SP3
AVQ09865.1_Salmonella_phage_vB_SenS_PHB06
ASD50279.1_Shigella_phage_SSP1
YP_009283395.1_Salmonella_phage NRO1
ATI99405.1_Salmonella_phage_SPO1

[ AVR76098.1_Aeromonas_phage AhSzw-1

0.94

1AVR75960. 1_Aeromonas_phage_AhSzq-1
1AXQ66738.1_Vibrio_phage_vB_VpS_PG07

LQAY02087.1 _Vibrio_phage_VspSw_1
YP_009207577.1_Vibrio_phage_phi_3

0.2

YP_007007837.1_Vibrio_phage_pVp-1
AUGB85254.1_Vibrio_virus_Thalassa

I AKY02241.1_Vibrio_phage_vB_VorS-PVo5
AUG85062.1_Vibrio_virus_Ceto





image7.tiff
0.99

0.74

0.99

W
AYJ73258.1_Proteus_phage_Stubb

1 I__ ATS94080.1_Pectobacterium_phage DU_PP_V
YP_006906368.1_Pectobacterium_phage My
1 l ATW61972.1_Klebsiella_phage_Sugarland
AOZ65437.1_Klebsiella_phage_vB_Kpn_IME260
— YP_007237092.1_Yersinia_phage_phiR201

— AXC43081.1_Salmonella_phage_S124
0.97YP_009280314.1_Shigella_phage SHSML-45
YP_009194756.1_Salmonella_phage_Shivani
P.E§AU04682.1_Salmonella_phage_3-29
YP_001837058.1_Escherichia_virus_ EPS7

AZF88025.1_Salmonella_phage_Seafire
oA XC41352.1_Salmonella_phage_S126
AXC40054.1_Salmonella_phage_S113
AXC40585.1_Salmonella_phage_S116

DEARMG69800.1_Salmonella_phage_ BSP22A




image8.tiff
0.937

0.985

1 JATW69885.1_Proteus_phage_ PM135

0.972

LAYJ73287.1_Proteus_phage_Stubb
L AQT25218.1_Providencia_phage_vB_PreS_PR1

I:ATS94108 1_Pectobacterium_phage_ DU_PP_V

0.993

YP_006906397.1_Pectobacterium_phage_My1
— YP_007237121.1_Yersinia_phage_phiR201
IATW620021 Klebsiella_phage_Sugarland
A0Z65465.1_Klebsiella_phage_vB_Kpn_IME260
ANNS87084.1_Shigella_phage_ SHSML-45
YP_009194789.1_Salmonella_phage_Shivani
YP_004306624.1_Salmonella_virus_SPC35
YP_009149907.1_Escherichia_virus_DT57C

A41779.1_Enterobacteria_phage_DT571/2
AWNO08789.1_Escherichia_phage_Gostya9
ASM62957.1_Escherichia_phage_ OSYSP

AAUO05290.1_Escherichia_virus_T5




image9.tif
2 ATW69885.1_Protcus_phage PM135
e AT i Protcus phage Swb
AQI25218.1 Providencia_ phage vh PreS PRI

— NTSHIOR I Poctohoctcriom phage DU PPV

YP 006906397.1_Pectobacierium phage. Myl
YP_007237121.1 Yersinia_phage phiR201
+  ATW60021 Kiebsicllaphage

artand

A7654651 Kiekiella phage vB Kpn IMEZS0
ANNKTORA.1 Shigella_phage SHY

R OIS 1 Salinrs phaee v
YP_004306624.1 Salmonella virus SPC3S.

5 her
[ASUO1600.1 Bact
[ASUOI7S3.1 Bacteriophage T
[ASUO1905 1 Bacteriophage T5-like_pork2d
[ASU02056.1 Bacieriophage TS-fike_saustTN
[ASU02207 1 Bacteriophage.

[ASUO23S8 1 Bacteriophage T
[ATW62674.1 Salmonclla phage.
VCU43534.1 Es

[AKN44425 1_Salmonclla phage NROI
[AHINS3SK3 | Fscherichia_ phage vB I
AXCAIG24.1_Salmonella_phage S131

R e .
e Ay

R B
st S el 1
| ARM69830.1_Salmonella_phage BSP22A
1QAX92243. I,Mwu:“amg&, B
e e
SR,

s

AR S poe
ST R
RUBILT S o3
FANM45658.1 Salmonella_phage 100268 sal2
AN St e ot
FYP 009320890.1_Salmonella_phage 100268 _sal2
AXCi2452.1 Saimoncia.phage. $14
|AXC41321.1_Salmonella_phage_
i) Sk B b

i EEm
e
s
R S
[ASU02820.1 Ba:lmm\hage 'l
R
S
R i LR
R e
- _Vibrio_phage |
i i e B
AUGE0T Vi e T
e
Sl

AKY02274.1 Vibrio_phage VB. VorS-PVos

AXQG6T61.1_Vibrio_phage vB_VpS_PGOT
03




image10.tif
AYJ73258.1 Proteus phage_Stubb
ATSUORO.1_ Pectobactrium phage DU_PP_V
YP 00606365 1_Pectoacteium phage. Myl
ATWG1972.1 Kichscla page. Suariand
AOZ65437.1 Kichsiclaphage B Kpn IME260
YP_OOTST092.1 Yersinia phage. phiR201
[~ AXCAS0SL1 Sabmonclla phage S124
.oYP 009280314.1 Stigela phage. SHSML45
ﬁ’p 7361 Sameci e S
BRAUOIGE2 Salmoncla phage 320
YP 001810581 Escherichin vrus EPST
AZFSSO2S.1 Samoncla phage Scfee
AXCH1352 1 Sumonclla phoge S126
FAXCAOOS4.1 Salmoncla phoge SI13
AXCH0SKS.T_Salmonell phage S116
RMGO800.1_Salmonells phage BSP2A
YD 0091460691 Saoneln vius
XCHO2IS.1 Saimoncla phage S114
ASZTI80.1 Samonella phage SHO
ATHG6TL1 Samoncla phage LYRIGA
VCUAS190.1 Eschenchin virus vB_Eco. mar0313

| Salmonella phage_S132
AXCI2484.1 Salmoncla phage SI4T
 ASU02486.1 Bacteriophage.TS-like_cheel 30_1
YP_009320850.1 Salmonella phoge. 100268 sal2

IA1750.1_ Enterobactria_phage. DTS7112
YP 0091498781 Escherichia virus DTSTC
AWNOSTS0.1_Escherichiaphage Gostyad
P 006950.1 Escherichia virus T3
SMG2028.1 Escherichia_phage OSYSP.
SUOIS72.1 Bacteiophage TS-ike chec2d
AKOG1506.1_Escherchia phage. APCEC3

P 006382423.1_Escherchia vinux AKFV33

VCU3566.1_Escherichia_vinus vB_Fco_mar4NP2
ARQUR11 Smoncla plage Sipl
[ATI18476.1_Salmoncla_phage SP1a

XC415041 Salmonclla_phage. S130
P009031741.1_Escherchia_phage vB_FeoS, FFHI
ARBUGH.1 Escherichia_ phage philLS
P 009202126.1_Escherichia_phae siur09
VP 004306595.1_Salmonell virus SPC3S
\TWG2641.1_ Salmonella_phage SP3
AVQO9R6S.1_Salmonell phage VB Sens PHB0G
|ASDS0270.1 Shigela_phage SSPI
YP 009253305.1 Salmonella phage NROT
ATI99405.1_Salmonella_phage SPOI

AVRTO98 1 Acromonas_phage. AhSzw-I
I AVRIS9001 Acomonas e AvSaat
AXQE6TI8.1 Vibrio_ phage. vB_VpS PGOT
‘QAYO2087.1 Vibriophage VpSw. |
YP_009207577.1 Vibrio.phige.phi 3
YP_OOTOOTS.1 Vibrio_phage pVp-1
AUGHS254.1 Vibriovirus Thalassa

AKYO241.1_Vibrio phage vB_VorS-PVaS
AUGHS0GL.T_Vibro_virus Ceto

02




image11.tif
e i
SR e o





image12.tif
it o A S
Sesie Fige e L1543





image1.png




