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Part 3: TAXONOMIC PROPOSAL
https://ictv.global/taxonomy/templates
	Taxonomic changes proposed: 

	Establish new taxon
	X
	Split taxon
	

	Abolish taxon
	
	Merge taxon
	

	Move taxon
	X
	Promote taxon
	

	Rename taxon
	
	Demote taxon
	

	Move and rename
	



	Etymology (origin) of proposed taxonomic names: 

	Taxon name 
	Etymology of the term

	Edelweissviridae
	Name of the iconic Alpine flower and Symbol of courage and love. It grows in the mountainous regions of the Alps, including Switzerland. It is considered a symbol of the Alpine environment and the purity of the mountains.

	Aletschvirinae
	Named after the Aletsch Glacier, the largest glacier in the Alps, located in the Bernese Alps of Switzerland. This iconic glacier is a UNESCO World Heritage Site and symbolizes resilience and the majestic natural beauty of the alpine environment.

	Gornervirinae
	Named after the Gorner Glacier, the second largest glacier in the Swiss Alps. Located near Zermatt and the Matterhorn, it is known for its impressive network of ice flows and dramatic alpine landscape, symbolizing power and complexity in nature.

	Nesthornvirus
	Named after the Nesthorn, a prominent mountain in the Bernese Alps of Switzerland. Rising to 3,822 meters, it is known for its remote location and rugged beauty.

	Monterosavirus
	Named after Monte Rosa, the second highest mountain in the Alps and the highest in Switzerland, reaching 4,634 meters. Located on the Swiss-Italian border, it symbolizes prominence, resilience, and alpine grandeur

	Tournoirvirus
	Named after the Tour Noir, a striking peak in the Mont Blanc Massif on the Swiss-French border. Rising to 3,835 meters, its name means "Black Tower," reflecting its dark, rugged appearance. The name evokes mystery, strength, and the stark beauty of the high Alps.

	Bouquetinsvirus
	Named after Les Bouquetins, a group of peaks in the Pennine Alps on the Swiss-Italian border. The name, meaning "ibex" in French, reflects the wild, alpine terrain and resilience associated with these iconic mountain animals and the rugged peaks they inhabit.

	Ruinettevirus
	Named after La Ruinette, a prominent mountain in the Pennine Alps of Switzerland, rising to 3,875 meters. Overlooking the Mauvoisin valley, it is known for its sharp silhouette and commanding presence.

	Aiguillevirus
	Named after the Aiguille d’Argentière, a striking 3,901-meter peak in the Mont Blanc Massif on the Swiss-French border. Its name, meaning “Silver Needle,” reflects its sharp, elegant form and glaciated surroundings—symbolizing precision, beauty, and strength in the alpine environment.
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	Abstract of Taxonomy Proposal: 

	
Taxonomic rank(s) affected:       
Realm Duplodnaviria, kingdom Heunggongvirae, phylum Uroviricota, class Caudoviricetes       


Description of current taxonomy:       
The genus Sextaecvirus was created in 2015 (2015.017a-dB.A.v3.Sextaecvirus) and currently includes two species. The remaining viruses in this proposal do not have a current taxonomic assignment.


Proposed taxonomic change(s):     
Create a new family “Edelweissviridae” including two new subfamilies, “Aletschvirinae” and “Gornervirinae”, and six new genera; “Nesthornvirus”, “Monterosavirus”, “Tournoirvirus”, “Bouquetinsvirus”, “Ruinettevirus” and “Aiguillevirus”. Move the existing genus Sextaecvirus into the proposed subfamily “Aletschvirinae”. We also propose the creation of 18 new species within these genera.


Justification:
The evolutionary relationships between 46 bacteriophage genomes were investigated. Based on proteomic and nucleotide analysis we propose a family-level taxonomy for these phages. This assignment is supported by tblastx distance analysis, gene-sharing networks and the presence of seven signature proteins shared by all member species. 




	· Text of Taxonomy proposal:  


	
Taxonomic rank(s) affected:       
Realm Duplodnaviria, kingdom Heunggongvirae, phylum Uroviricota, class Caudoviricetes       


Description of current taxonomy:       
The genus Rockefellervirus was created in 2020 (2020.135B.R.Rockefellervirus) and currently includes six species.


Proposed taxonomic change(s):     
Create a new family “Edelweissviridae” including two new subfamilies, “Aletschvirinae” and “Gornervirinae”, and six new genera; “Nesthornvirus”, “Monterosavirus”, “Tournoirvirus”, “Bouquetinsvirus”, “Ruinettevirus” and “Aiguillevirus”. Move the existing genus Sextaecvirus into the proposed subfamily “Aletschvirinae”. We also propose the creation of 18 new species within these genera.


Demarcation criteria:
Family demarcation criteria: The proposed family shares 7 core genes at 50% amino acid identity and coverage. This is supported by clustering in the core genome phylogenetic tree, GRAViTy-v2 and vConTACT3 analyses. 
Sub-family demarcation criteria: Robust clustering in the core genome phylogenetic tree with a suggested minimum shared core gene content of 25%. Members of the same subfamily typically share >25% nucleotide identity across the genome length. 
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 species have >95% intergenomic similarity.



Justification:      
Genomes representing this family were initially identified using vConTACT3 [18] with the INPHARED database [1-2, 8] as the input dataset (Figure 1). We then constructed a hierarchically clustered tBLASTx distance tree using the command line version of ViPTree [10] (Figure 2, Figure 3). The genomes of interest formed a deep-branching monophyletic clade, at a distance commensurate with the creation of a new family. The genomes were then analysed with GRAViTy-v2 [17] to provide further support for this predicted family based on shared PPHMMs and GOM signatures (Figure 4). A separate protein clustering approach (cluster-mode 0) using MMSeqs2 [3] was also employed using thresholds of 50% amino acid identity and coverage to identify signature genes conserved in all genomes (Figure 5). This resulted in a total of seven signature protein clusters. Multiple sequence alignment was performed with MAFFT [5] and used to create a partitioned ML phylogenetic tree. Tree calculation was performed with IQTree2 [14] using ModelFinder [16] and ultra-fast bootstrapping [15] (Figure 6).

We note that the subfamily Aletschvirinae does exhibit a low minimum percentage of shared protein clusters (7.7%) and a mean of 53% shared proteins (Figure 7). This has been caused by the inclusion of OR354840. Inspection of the genome suggests that the assembly may be subject to frameshift errors, given the number of coding sequences that appear to have been split across multiple open reading frames. Removal of this genome increases the number of signature proteins to 10. We have chosen to follow the branching exhibited by the partitioned core genome phylogeny, but it is anticipated that genera included in this taxon may need revision in the future as more related genomes are deposited in the sequence databases. Comparisons of protein clusters at the genus level show that each of the proposed genera exhibit a minimum of 41.36% shared protein clusters between the included species when OR354840 is excluded from the analysis. 

At the species and genus level, all genomes were analysed for inter-genomic similarity using taxmyPHAGE [19], supporting the creation of six new genera and 18 new species (Supplementary file 1) [1-2], using the recommended demarcation criteria [12]. In summary, based on the evidence presented here, we propose the creation of a new family “Edelweissviridae” that includes two subfamilies and seven genera.
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Figure 1. vConTACT3 network. Subset of a vConTACT3 network consisting of the major cluster of genomes belonging to the class Caudoviricetes. Genomes are represented as nodes in the network and are coloured according to their classification in the VMR_MSL40.v1. Select classified families of bacterial viruses are annotated by circles and labels on the network.
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Figure 2. tBLASTx distance tree for 6756 genomes classified within the class Caudoviricetes generated with ViPTreeGen version 2. The tree was calculated from pairwise distances between each genome and hierarchically clustered. The proposed family “Edelweissviridae” is marked with a red star. The family Herelleviridae appears fragmented due to an ongoing reevaluation of the family.
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Figure 3. Pruned tBLASTx distance tree illustrating the proposed “Edelweissviridae” alongside neighbouring clades of bacterial viruses.
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Figure 4. GRAViTy-v2 comparison of 46 bacteriophage genomes. Subfamilies are delineated using horizontal bars at the top of the heatmap, and genera by vertical bars at the left. Genomes were initially selected based on vConTACT3 results [18] using the INPHARED database [8], then subsampled for use as the input to GRAViTy-v2 [17]. Three genomes are marked with red stars: PP468606 is a distant relative of the proposed family; OR354836 and OR354840 exhibit gene products split across multiple coding sequences which may indicate errors introduced during genome assembly. 
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Figure 5. Heatmap displaying the presence and absence of protein clusters by genome. The matrix was hierarchically clustered using the complete linkage method. The red star indicates PP468606, which appears to be only peripherally related to the proposed family.



Table 1. Conserved proteins in the proposed family “Edelweissviridae”
	Protein cluster
	Putative function

	1
	Head maturation protease

	2
	HNH endonuclease

	3
	Major capsid protein

	4
	Head closure protein

	5
	DNA primase

	6
	Head-tail adaptor protein

	7
	Portal vertex protein



[image: A screen shot of a chart

AI-generated content may be incorrect.]

Figure 6. Partitioned maximum-likelihood phylogenetic tree of the seven identified signature genes in the family “Edelweissviridae”. The tree is mid-point rooted and UFBoot support ≥95% are indicated by filled circles at the branch-points.
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Figure 7. Comparison of shared protein clusters between genomes included the proposed subfamilies. The box and whisker plot shows the percentage of share protein clusters between pair-wise comparisons of genomes within each subfamily (intra) and between each subfamily. The inclusion of OR354836 and OR354840 has affected the minimum, shown by the error bars, for the proposed subfamily “Aletschvirinae”.



Supplementary file 1. Heatmap of inter-genomic similarities of existing and proposed species in the family “Edelweissviridae”, calculated using taxmyPHAGE. The status column provides information on whether a genome is represented by an existing or proposed species. Genomes that exhibit greater than 95% similarity are described as strains.
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