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	Abstract of Taxonomy Proposal: 


	
Description of current taxonomy:       
The genus Motookavirus was created by Taxonomy Protocol 2025.046B.Motookavirus_1ng_2ns and includes two species. 

Proposed taxonomic change(s):     
We propose to create a new subfamily called Simoliunasvirinae containing Motookavirus and one new genus "Kirkilaivirus".

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:
These bacteriophages of Bacillus spp. form a single clade in a whole genome proteomic TBLASTX distance tree. Examination of intergenomic nucleotide sequence similarities demonstrated that the two genera share ~11% similarity. These relationships were also confirmed by the phylogeney of the major capsid protein and through pangenome analysis where 105 proteins were shared between all of the genomes, representing ~35% of the total coding sequences of each bacteriophage. On this basis, we propose a new subfamily with two genera and three species.



	Text of Taxonomy proposal:  

	Description of current taxonomy:       
The genus Motookavirus was created by Taxonomy Protocol 2025.046B.Motookavirus_1ng_2ns and includes two species. 

Proposed taxonomic change(s):     
We propose to create a new subfamily called Simoliunasvirinae containing Motookavirus and one new genus "Kirkilaivirus".

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:
These bacteriophages of Bacillus spp. form a single clade in a whole genome proteomic TBLASTX distance tree (Figure 2) [2,3]. Examination of intergenomic nucleotide sequence similarities demonstrated that the two genera share ~11% similarity (Figure 1) [1]. These relationships were also confirmed by the phylogeney of the major capsid protein (Figure 3) [9] and through pangenome analysis using CoreGenes 5 [4,5] where 105 proteins were shared between all of the genomes, representing ~35% of the total coding sequences of each bacteriophage. On this basis, we propose a new subfamily with two genera and three species.
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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.   Abbreviations: phg = phage; Baci = Bacillus.  
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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 a red arrowhead.   Abbreviations: phg = phage; Baci = Bacillus.  
[image: ]Figure 3.  A phylogenetic tree was constructed using the major capsid proteins from these and related phages with NGPhylogeny.fr in “one click” mode [7]. The alignment was exported to iTOL v7 [8,9]. The red arrowhead indicates the phages of interest.  using the homologous proteins from Bacillus phage Sophrita as an outlier.

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

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

	Bacillus phage vB_BauM_KLEB27-3
	Bacillus australimaris sKR4M-27

	Myovirus
	Lytic
	OM634661
	216,671bp
	33.5
	297
	2




CoreGenes 5.0 analysis [5] revealed that the phages within this proposed subfamily share 105 protein homologs (35%).  
[image: ]
(Figure 4 photograph derived from: https://www.gmc.vu.lt/en/research/researcher-profiles/dr-eugenijus-simoliunas)
This subfamily is named in honour of Eugenijus Šimoliūnas (b. 1985 d. 2025; pronounced: eh-oo-GEN-ee-yoos shee-moh-LYOO-nahs) who devoted his scientific career to studying the genetic and structural diversity of bacteriophages. He graduated in biology and biochemistry from Vilnius University in Lithuania and obtained his PhD in 2016 in the laboratory of prof. Rolandas Meškys, where he investigated the application of structural bacteriophage proteins for the construction of hybrid multifunctional nanostructures [9, 14]. In his research, Šimoliūnas focused on the isolation and molecular characterization of novel phages with unusual structure, host range, and physiology, including viruses infecting members of the genera Arthrobacter [3, 7], Bacillus [12] and Pantoea [8, 13, 15], among others. He made substantial contributions to the field of virology by expanding our knowledge of the genome complexity of jumbo phages infecting Klebsiella [5, 6], identifying and characterizing novel DNA modifications in Pantoea phages [13] that may confer resistance to host restriction-modification systems [1], and by advancing comparative virology of actinobacteriophages through the annotation of numerous structural proteins [3, 7]. His work also encompassed the development of phage-based tools for genome engineering and industry application of lytic bacteriophages [2, 4]. Eugenijus was relentless in his exploration of the “viral unknown”, seeking out the most enigmatic cases in the viral world – giant and singleton phages [5, 16], thermophilic viruses [10] and cold-adapted phages [11], thereby providing important reference information for future virologists.
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