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Part 3: TAXONOMIC PROPOSAL
Name of accompanying Excel module
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Abstract
	A new Alteromonas myovirus isolated from the Mediterranean Sea has been characterized and we propose the creation of a new species, called Alteromonas virus PT11-V22. The phage has been named vB_AmeM_PT11-V22 (vB from bacterial virus; Ame from Alteromonas mediterranea (the host); M from the viral family identification code (Myoviridae); PT11 from the A. mediterranea strain; V from Villajoyosa (the sampling site); and 22 from the number of the sample).

We also propose to include the phage vB_AmeM_PT11-V22 and its closest relative (the metagenome-assembled genome (MAG) GOV-bin-2917, found at NCBI non-redundant database) into a new genus within the Myoviridae family called Myoalterovirus. After genomic comparative analysis with nr NCBI database, no other similar genome was found, so both vB_AmeM_PT11-V22 and GOV-bin-2917 cannot be included within any known viral genus. 


Text of proposal
		Phage name assignation: Alteromonas virus vB_AmeM_PT11-V22 (herein, V22), was formulated according to the nomenclature described by Kropinski et al. (2009). TEM images (Fig. 1) allowed us to identify the family of the isolated phage, which showed the typical morphology for Myoviridae phages. Besides, the tail has a sheath able to contract throughout the long axis of the tail (Fig. 1B). This is the first myovirus infecting Alteromonas described so far.

The V22 genome was submitted for comparison against the non-redundant (nr) database at NCBI using BLASTn and results showed significant alignment (72.58% id., 45% query cover) with an undescribed and uncharacterized dsDNA virus (a metagenome assembled genome (MAG) named GOV-bin-2917 (GeneBank accession number MK892806) assembled from a viral metagenome sampled at the Indian Ocean during the 3-year Tara Oceans expedition (Karsenti et al., 2011; Roux et al., 2016) (Fig. 2 & Fig. 3). Considering the average nucleotide identity (ANI) value (71.13%) (see Adriaenssens and Brister, 2017) and the number of syntenic genes (46 in total) found between both genomes (see Figure 2), taking into consideration the big phylogenetic distance found between these two phages and the most closely related Rheinheimera phage vB_RspM_Barba19A (significant distance estimate of ca. 1.34) (see Figure 3), and also considering that we found a very low homology among them and other phages included into the Myoviridae family, we propose the creation of a new genus within the Myoviridae family called Myoalterovirus. 

This new Myoalterovirus genus would include both the new species Alteromonas virus PT11-V22 (assigned as the type species) and the MAG GOV-bin-2917 as the only other known representative to date.

The phylogenetic tree shown in Figure 3 was built using the V22 terminase sequence and the 42 most similar terminase sequences from the NCBI nr database. It was generated using Maximum Likelihood and 1,000 bootstrap replications. Only bootstrap values greater than 50 are shown.

On 11th November, 2019 we were in contact with Dr Evelien Adriaenssens and, based on the information we provided her, she encouraged us to proceed with the submission of a new genus proposal based on our new isolate. 

We recently submitted a manuscript to mSystems journal where we provide in-depth characterization of phage V22, as well as provide experimental evidence for the identification of its novel receptor-binding protein and associated intermolecular chaperone. We are currently waiting for the editor´s response. 

GeneBank accession number for phage vB_AmeM_PT11-V22 is MN877442.
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Figure 1. Transmission electron microscopy of phage V22. The morphology of V22 is
distinctly Myoviral featuring non-contracted (A) and contracted (B) tails. V22 has an icosahedral
capsid (879 £ 5 nm), and a non-contracted tail length of 121 + 11 nm with a fibreless baseplate

complex (20 3.7 nm height). Dimensions calculated as mean + SD, n=6. Scale bar 100 nm.
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Figure 2. Genomic comparison between phage V22 and GOV-bin-2917. Whole-genome comparison of V22 (92,760 bp; 157
predicted genes) and the MAG GOV_bin_2917 (93,482 bp; 161 predicted genes) using tBLASTx with 30% minimal identity on 10 bp
minimum alignments. Genomes are aligned starting from their terminase genes. Homology is shown with red shaded zones (scale

indicates percentage identity). HTH: DNA-binding helix-turn-helix domain-containing protein.
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Figure 3. Phylogenetic analysis of the V22 terminase. Fifty-one terminases were aligned using MUSCLE

and a tree built using the maximum likelihood algorithm and 1,000 bootstrap replications with bootstrap

values greater than 50 shown. Different colors indicate phages infecting different groups of bacteria (inset

box). Dotted lines indicate a bigger phylogenetic distance between the T4-like monophyletic group and the

rest of the clades (total distance estimate = 4.74). Asterisks indicate phages syntenic to V22. Synteny was

considered when genomes presented at least five or more syntenic genes in a row located within the same

genomic area and separated with a maximum of four non-syntenic genes. Vequintavirinae and Ounavirinae

are Myoviridae subfamilies. n = total number of syntenic genes across the whole genome.
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