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	Abstract of Taxonomy Proposal: 


	
Description of current taxonomy:       
The ICTV has recognized two genera that contain species assigned to Cluster Y of the Actinobacteriophages Database; Bippervirus (2021.011B.R.Bippervirus) and Typhavirus (2021.087B.R.Typhavirus).

Proposed taxonomic change(s):     
We propose to create a new subfamily called "Mankiewiczvirinae" and move the genera Bippervirus and Typhavirus into the subfamily along with one new species. 

Demarcation criteria for new taxon/taxa: Subfamily demarcation criteria: Subfamilies are to be created when two or more genera are related below the family level. In practical terms, this usually means that they share a low degree of sequence similarity (usually about 40-50%) and that the genera form a clade in a marker tree phylogeny [6].

Genus demarcation criteria: An intergenomic similarity cut-off of 70%, a combination of average nucleotide identity and alignment fraction, is used to determine genera demarcation. Members of the same genus have >70% intergenomic similarity and cluster tightly in marker gene phylogenies. 

Species demarcation criteria: A demarcation value of 95% intergenomic similarity was used to define different species according to intergenomic similarity. Members of the same genus have >95% intergenomic similarity [6].

Justification:      
Intergenomic nucleotide similarities calculated using VIRIDIC demonstrate that phages within the genera Bippervirus and Typhavirus share at minimum 53% similarity. Each of the proposed genera and species exhibit similarity which satisfy the demarcation criteria established by the Bacterial Viruses Subcommittee. Phylogenetic analyses of the large terminase subunit protein and TBLASTX distance analysis using ViPTree demonstrate that these Mycobacterium phages form a cohesive clade at the subfamily level. CoreGenes3.5 analysis revealed that representative species of this subfamily all share 87 common proteins.




	Text of Taxonomy proposal:  

	
Description of current taxonomy:       
The ICTV has recognized two genera that contain species assigned to Cluster Y of the Actinobacteriophages Database; Bippervirus (2021.011B.R.Bippervirus) and Typhavirus (2021.087B.R.Typhavirus).

Proposed taxonomic change(s):     
We propose to create a new subfamily called "Mankiewiczvirinae" and move the genera Bippervirus and Typhavirus into the subfamily along with one new species. 

Demarcation criteria for new taxon/taxa: Subfamily demarcation criteria: Subfamilies are to be created when two or more genera are related below the family level. In practical terms, this usually means that they share a low degree of sequence similarity (usually about 40-50%) and that the genera form a clade in a marker tree phylogeny [6].

Genus demarcation criteria: An intergenomic similarity cut-off of 70%, a combination of average nucleotide identity and alignment fraction, is used to determine genera demarcation. Members of the same genus have >70% intergenomic similarity and cluster tightly in marker gene phylogenies. 

Species demarcation criteria: A demarcation value of 95% intergenomic similarity was used to define different species according to intergenomic similarity. Members of the same genus have >95% intergenomic similarity [6].

Justification:      
Intergenomic nucleotide similarities calculated using VIRIDIC demonstrate that phages within the genera Bippervirus and Typhavirus share at minimum 53% similarity (Figure 1). Each of the proposed genera and species exhibit similarity which satisfy the demarcation criteria established by the Bacterial Viruses Subcommittee. Phylogenetic analyses of the large terminase subunit protein (Figure 3) and TBLASTX distance analysis (Figure 2) using ViPTree demonstrate that these Mycobacterium phages form a cohesive clade at the subfamily level. CoreGenes3.5 analysis revealed that representative species of this subfamily all share 87 common proteins.
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Figure 1. VIRIDIC heatmap of this group of phages.   VIRIDIC (Virus Intergenomic Distance Calculator; VIRIDIC (Virus Intergenomic Distance Calculator; [1]; http://rhea.icbm.uni-oldenburg.de/VIRIDIC/) computes pairwise intergenomic distances/similarities amongst phage genomes. Data values which are bordered in black correspond to strains.  Abbreviations: phg = phage; Pseu = Pseudomonas.  Because this diagram is somewhat difficult to read we have attached the full-sized Excel spread sheet.
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Figure 2. ViPTree analysis:  ViPTree analysis (https://www.genome.jp/viptree/; [2]) is based upon Rohwer and Edwards (2002) Phage Proteomic Tree [3].   The taxons under discussion are indicated with red bars and stars.   Abbreviations: phg = phage; Myco = Mycobacterium.  
[image: ]Figure 3.  Phylogenetic tree constructed with the large subunit terminase proteins from these and related phages using “One Click” Phylogeny.fr [9] at https://www.phylogeny.fr  using the TerL proteins from Gordonia phages Gobes and Frizzle as outliers.

Table 1.  Characteristics of a new phage which belongs to the genus Typhavirus.

	Phage name
	Host
	Morphotype
	Lifestyle
	Accession No.
	Genome size
	%G+C
	Genome Termini
	No. proteins
	No. tRNA (***)

	Mycobacterium phage Nadezda (*)
	Mycobacterium smegmatis mc(2)155
	Siphovirus
	Temperate
	PQ495709
	75356 bp
	66.0
	12 nt 3' Sticky Overhang (**)
	125
	2


(*) Unclassified in the Actinobacteriophage Database, isolated in Russia;  (**) probable based upon sequence of phage Bipper; (***) Not given in GenBank, determined using https://rna.usegalaxy.eu/ 


CoreGenes 5.0 analysis [5] revealed that the phages within this proposed subfamily possessed 87 common proteins (74% similar).  These included integrase, ParB-like partition protein, portal, major capsid & tail proteins, tail tapemeasure protein, eight minor tail proteins, holin and a queuine biosynthetic operon for tRNA modification.
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(Figure 5 photograph derived from: https://www.pressreader.com/canada/montreal-gazette/20061126/281719790089416?srsltid=AfmBOooSA_8oNQDyUNZH5VZTPl8u8fiN3e90tYJm8mrzbshWgDyksKwh )
This taxon is named in honour of Dr. Edith Marion Mankiewicz M.SC., D.SC., M.D., C.S.P.  Dr. Mankiewicz was born in Leipzig, Germany (1910) and died in Montreal (QC) Canada (2006). A fearless pioneer in microbiology, her area of specialization was in the exploration of pulmonary disease. She twice contracted tuberculosis, yet each time she returned to do further research in its diagnosis and treatment. Her work resulted in crucial contributions to the global eradication of the disease. In 1933, she married Harald (Rene) Mankiewicz, a young judge in Germany at the time. When he sentenced supporters of the Nazi regime to jail, the couple's life was placed in grave danger and they were forced into exile. They received a warm welcome in France where both repeated their studies and graduated with honours. Both were mobilized during the war. Dr. Mankiewicz was appointed director of a hospital for children who had been evacuated to the French countryside. During the German occupation, they were blacklisted and forced to move again - - this time to the French quarter of Shanghai, where Dr. Mankiewicz became a Professor of Medicine at the Université Aurore, and Interim Director of the Pasteur Institute. Dr. Mankiewicz also established a private medical laboratory to provide work opportunities to Jewish physicians who otherwise could not leave their enclave in the outskirts of Shanghai. For her work during the war, she was awarded the Croix de Lorraine by the representative of General Charles de Gaulle. At the end of the war, Dr. Mankiewicz emigrated to Canada with her husband and two young children. At the age of 36, she was forced to start life anew - - re-doing her medical studies to become certified as a doctor in Canada and then rising to become the Director of Laboratories at the Montreal Chest Hospital. Later, she became Director of the Microbiology Laboratory at the Lakeshore General Hospital, where she worked until she was over 80. She also lectured at both McGill University and Université de Montreal and was co-founder of the Association for the Study of Pulmonary Cancer.  (quoted from:  https://www.legacy.com/ca/obituaries/theglobeandmail/name/edith-mankiewicz-obituary?id=41619276).   She developed phage typing schemes for Mycobacterium.
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