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Part 3: TAXONOMIC PROPOSAL
Name of accompanying Excel module
	2020.005B.R.Ackermannviridae


Abstract

	The scientific literature reveals that the Ackermannviridae is larger than is currently recognized by ICTV.  In this proposal we created three genera for Vibrio phages, and one for an Aeromonas phage, each containing a single species.  In addition, two new genera consisting of two species were proposed.


Text of proposal

Supporting evidence
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.  

Introduction: As a result of queries from NCBI by Igor Tolstoy we have re-examined this family and in the current proposal have added six new genera. 

Proposals to create: 
A. Vapseptimavirus
B. Campanilevirus
C. Kujavirus
D. Tedavirus
E. Nezavisimistyvirus
[bookmark: _Hlk38817041]F. Miltonvirus

A. To create a new genus – Vapseptimavirus

[bookmark: _Hlk38810707]Source of the name of this taxon:  This genus is named after the first isolate of its type Vibrio phage VAP7

History:  This phage was isolated in China from sewage using Vibrio alginolyticus VA1 as the host bacterium.

Reference:   None

GenBank Summary:

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

	VAP7
	
	MK795384.1
	144.69
	41.9
	192
	1(*)


* NCBI Replicon info indicate none; found using tRNAscan-SE at http://lowelab.ucsc.edu/tRNAscan-SE/ [5]

BLASTN homologs:  In the case of the Vibrio and Aeromonas phages BLASTN analysis was carried out at NCBI [1-3].  The remainder of the phages were analyzed using VIRIDIC [10].  Genomic orphan.

VIRIDIC analysis:  Not carried out

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of VAP7 and related phages with phylogeny.fr in “one click” mode [8]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences." It also includes the use of Gblocks to eliminate poorly aligned positions and divergent regions. "The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute. See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and powerful alternative [9] for details."
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B. To create a new genus – Campanilevirus

[bookmark: _Hlk38811126]Source of the name of this taxon:  This genus is named after the address of the San Diego State University (Campanile Drive) where the first isolate of its type Vibrio phage YC was isolated.

History:  This phage was isolated in the USA using Vibrio coralliilyticus P1 as the host bacterium.

Reference:   None

GenBank Summary:

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

	YC
	
	MH375644.1
	147.89
	47.3
	195
	0



BLASTN homologs:  In the case of the Vibrio and Aeromonas phages BLASTN analysis was carried out at NCBI [1-3].  The remainder of the phages were analyzed using VIRIDIC [10].  Genomic orphan.

VIRIDIC analysis:  Not carried out

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of YC and related phages with phylogeny.fr in “one click” mode [8]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences." It also includes the use of Gblocks to eliminate poorly aligned positions and divergent regions. "The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute. See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and powerful alternative [9] for details."
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C. To create a new genus – Kujavirus


Source of the name of this taxon:  This genus is named after the first isolate of its type Vibrio phage vB_VchM_Kuja.

History:  This phage was isolated from the Kuja River using Vibrio cholerae O1 El Tor as the host bacterium.

Reference:   None

GenBank Summary:

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

	vB_VchM_Kuja
	
	MN718199.1
	148.18
	36.4
	186
	3



BLASTN homologs:  In the case of the Vibrio and Aeromonas phages BLASTN analysis was carried out at NCBI [1-3].  The remainder of the phages were analyzed using VIRIDIC [10].  Genomic orphan.

VIRIDIC analysis:  Not carried out

Electron micrograph:  TEM was performed at the Wellcome Sanger Institute. The software used to measure directly on the FEI Spirit Biotwin is called EMMenu and the images were captured on Tietz F4.16 CCD.  The head diameter = 85nm, neck diameter = 16nm, tail diameter = 16nm, length of tail to base plate = 95nm and base plate to the end = 13nm.   The electron micrograph below was provided by Alice Nyambura Maina; The Technical University of Kenya, Nairobi, Kenya).
[image: ]
Reference:   Maina AN, Mwaura FB, Oyugi J, Goulding D, Toribio AL, Kariuki S. Characterization of Vibrio cholerae bacteriophages isolated from the environmental waters of the Lake Victoria region of Kenya. Curr Microbiol. 2014 Jan;68(1):64-70. doi: 10.1007/s00284-013-0447-x. Epub 2013 Aug 28. PubMed PMID: 23982202

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of YC and related phages with phylogeny.fr in “one click” mode [8]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences." It also includes the use of Gblocks to eliminate poorly aligned positions and divergent regions. "The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute. See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and powerful alternative [9] for details."

[image: ][image: ]


D. To create a new genus – Tedavirus

Source of the name of this taxon:  This genus is named after the acronym (TEDA) for the Tianjin Economic-Technological Development Area (China) where the first isolate of its type Aeromonas phage phiA8-29 was isolated.

History:  This phage was isolated in the Tianjin Economic-Technological Development Area (China) from fish using an Aeromonas sp.as the host bacterium.

Reference:   None

GenBank Summary:

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

	phiA8-29
	
	KY914485.1
	144.97
	48.2
	185
	9



BLASTN homologs:  In the case of the Vibrio and Aeromonas phages BLASTN analysis was carried out at NCBI [1-3].  The remainder of the phages were analyzed using VIRIDIC [10].  Genomic orphan.

VIRIDIC analysis:  Not carried out

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of phiA8-29 and related phages with phylogeny.fr in “one click” mode [8]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences." It also includes the use of Gblocks to eliminate poorly aligned positions and divergent regions. "The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute. See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and powerful alternative [9] for details."
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[bookmark: _Hlk38816956]
E. To create a new genus – Nezavisimistyvirus


Source of the name of this taxon:  This genus is named after the address of the Belarusian
State University (Nezavisimisty Ave., 4, Minsk 220030, Belarus) where the first isolate of its type Erwinia phage phiEa2809 was isolated. We are also changing the name of the species from Erwinia virus Ea2810 to Erwinia virus Ea2809 to reflect the name of the exemplar isolate. 

History:  This phage was isolated from the apple (Malus domestica) leaves of using Erwinia amylovora 1/79 as the host bacterium.  Erwinia phage vB_EamM-Bue1 was isolated in Switzerland using Erwinia amylovora CFBP 1430 as the host bacterium.

Reference:   None

GenBank Summary:

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

	phiEa2809
	NC_027340.1
	KP037007.1
	162.16
	50.3
	145
	1
	100
	100

	[bookmark: _Hlk38816504]vB_EamM-Bue1
	
	MG973030.1
	164.04
	50.2
	175
	1
	93.1
	97.2


(*) determined using VIRIDIC [10]
(**) Determined using CoreGenes 3.5 [6]

VIRIDIC heat map:  VIRIDIC (Virus Intergenomic Distance Calculator) computes pairwise intergenomic distances/similarities amongst phage genomes [10]. The black boxes delineate strains.

[image: ]

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of phEa2809 and related phages with phylogeny.fr in “one click” mode [8]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences." It also includes the use of Gblocks to eliminate poorly aligned positions and divergent regions. "The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute. See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and powerful alternative [9] for details."
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F. To create a new genus – Miltonvirus 

Source of the name of this taxon:  This genus is named after the location (Milton, Cambridge, United Kingdom) where the first isolate of its type, Serratia plymuthica bacteriophage ϕMAM1, was isolated.

History:  Phage ϕMAM1 was isolated from treated sewage effluent collected from the sewage treatment plant at Milton (Cambridge, United Kingdom) using Serratia plymuthica A153, a rhizosphere of wheat isolate, as the host bacterium [Matilla & Salmond, 2014].  Serratia phage vB_SmaA_3M was isolated in Spain using Serratia marcescens 2170 as the host bacterium. 

Reference:   Matilla MA, Salmond GP. Bacteriophage ϕMAM1, a viunalikevirus, is a broad-host-range, high-efficiency generalized transducer that infects environmental and clinical isolates of the enterobacterial genera Serratia and Kluyvera. Appl Environ Microbiol. 2014;80(20):6446-57. doi:
10.1128/AEM.01546-14. PubMed PMID: 25107968.

GenBank Summary:

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

	phiMAM1

	NC_020083.1
	JX878496.1
	157.83
	52.0
	198
	3
	100
	100

	vB_SmaA_3M
	
	MH929319.1
	159.4
	51.4
	201
	2
	85.7
	93.9


(*) determined using VIRIDIC [10]
(**) Determined using CoreGenes 3.5 [6]
N.B. Serratia phage 2050H1 [MF285619.1] should be considered a strain of phiMAM1 in this genus.

VIRIDIC heat map:  VIRIDIC (Virus Intergenomic Distance Calculator) computes pairwise intergenomic distances/similarities amongst phage genomes [10]. The black boxes delineate strains.

[image: ]
N.B. Serratia phage 2050H1 [MF285619.1] should be considered a strain of phiMAM1 in this genus.

Electron micrograph: None available

Phylogeny: The phylogenetic tree was constructed using the terminase large subunit protein homologs of phiMAM1 and related phages with phylogeny.fr in “one click” mode [8]. "The "One Click mode" targets users that do not wish to deal with program and parameter selection. By default, the pipeline is already set up to run and connect programs recognized for their accuracy and speed (MUSCLE for multiple alignment and PhyML for phylogeny) to reconstruct a robust phylogenetic tree from a set of sequences." It also includes the use of Gblocks to eliminate poorly aligned positions and divergent regions. "The usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute. See: Anisimova M., Gascuel O. Approximate likelihood ratio test for branches: A fast, accurate and powerful alternative [9] for details."
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