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	Abstract of Taxonomy Proposal: 

	
Taxonomic rank(s) affected:       
We propose creating two new families for spindle-shaped viruses. The two families will not be assigned to any existing higher-level taxon.

Description of current taxonomy:       
Viruses of halophilic archaea are currently classified into the family Halspiviridae, which includes a single species, Salterprovirus His1. Spindle-shaped archaeal viruses have not been assigned to any higher-level taxonomic rank.

Proposed taxonomic change(s):     
We propose creating two new families for the classification of spindle shaped viruses associated with haloarchaeal and nanohaloarchaeal hosts. The family “Xigoviridae” will include a single species, “Ispindelvirus danakilense”, whereas family “Lomiviridae” will include two species, “Gomizavirus danakilense” and “Gomizavirus assalense”. 

Justification:
Members of the proposed families “Xigoviridae” and “Lomiviridae” are not closely related to each other or to previously characterized and classified viruses, justifying the creation of the new families. This conclusion is consistent with VipTree analysis in which the two groups of viruses clustered separately.



	Text of Taxonomy proposal:  

	
Taxonomic rank(s) affected:       
We propose creating two new families for spindle-shaped viruses. The two families will not be assigned to any existing higher-level taxon.

Description of current taxonomy:       
Viruses of halophilic archaea are currently classified into the family Halspiviridae, which includes a single species, Salterprovirus His1. Spindle-shaped archaeal viruses have not been assigned to any higher-level taxonomic rank.

Proposed taxonomic change(s):     
We propose creating two new families for the classification of spindle shaped viruses associated with haloarchaeal and nanohaloarchaeal hosts. The family “Xigoviridae” will include a single species, “Ispindelvirus danakilense”, whereas family “Lomiviridae” will include two species, “Gomizavirus danakilense” and “Gomizavirus assalense”.

Demarcation criteria:
There is presently no systematic criterium established for classification of spindle-shaped viruses, which have much less sequenced representatives compared, for instance, to the head-tailed archaeal viruses. However, we propose using 95% sequence identity as a species demarcation threshold, to be consistent with the classification of other bacterial and archaeal viruses. For family demarcations, we used proteome-wide phylogenomic analysis with VipTree, which was further supported by comparative genomics and analysis of the protein structures.

Justification:      
Geothermally influenced salt lakes in the Danakil Depression, Ethiopia, some of the most extreme ecosystems known, are dominated by microbial communities consisting of haloarchaea and nanohaloarchaea (Belilla et al., 2021; Gutiérrez-Preciado et al., 2024). Analysis of metagenomes from Lake Assale or Karum (samples Ass and 9Ass collected during different years), cave reservoir at the Dallol proto-volcano salt canyons (9Gt) and two of the Western-Canyon Lakes (WCL2 and WCL3) (Gutiérrez-Preciado et al., 2024) using geNomad (Camargo et al., 2024) and VirSorter2 (Guo et al., 2021) yielded 2,085 viral contigs (≥5 kb). Among these, two complete virus genomes (circular contigs, i.e., with direct terminal redundancies) could be assigned to haloarchaeal and nanohaloarchaeal hosts, respectively, based on specific CRISPR spacer-protospacer matches (Zhou et al., 2025). Based on the presence of signature hydrophobic major capsid proteins, three viruses were predicted to form spindle-shaped virus particles. Here, we propose classifying the three viruses into two new families (Table 1).

The circular genomes of Danakil Halobacteriales spindle-shaped virus 1 (DHSV1) is 9045 bp-long, whereas genomes of Danakil Nanohaloarchaeota tailed virus 1 (DNSV1) and DNSV2 are nearly twice larger (Table 1, Figure 1). Although all three viruses share only a few genes with other known viruses, they encode homologs of the putative major capsid protein specific of spindle-shaped archaeal viruses. To assess the relationship between DHSV1, DNSV1 and DNSV2 as well as a related virus identified in IMG/VR database (SNSV1; Ga0307790_1000112) to previously characterized spindle-shaped viruses, we performed their proteome-wide comparisons using VipTree (Nishimura et al., 2017). This analysis confirmed the monophyly of the previously established families of spindle-shaped viruses and suggested that DHSV1 on the one hand and DNSV1/DNSV2/SNSV1, on the other hand, form distinct groups (Figure 2). Thus, we propose the creation of two new families for classification of the two virus groups. Notably, in the VipTree analysis DHSV1 clusters with His1, the sole member of the family Halspiviridae. However, the two viruses are sufficiently distinct to justify their classification into distinct families. First, the two viruses share only 3 genes. Second, the genome of His1 is linear, that of DHSV1 is circular. Third, whereas His1 encodes a protein-primed family B DNA polymerase, DHSV1 lacks such a gene, suggesting a distinct mode of genome replication (Fig. 3a).

DNSV1 and DNSV2 are only distantly related (Fig. 3b). Nevertheless, at this time, we propose placing them in the same genus, until more representatives are identified and characterized.  
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	Tables, Figures:  


<Start here>Table 1. Proposed taxonomy and classified viruses.
	Family
	Genus
	Species
	Virus name
	GenBank accession
	Genome size, bp

	Xigoviridae
	Ispindelvirus
	Ispindelvirus danakilense
	Danakil Halobacteriales spindle-shaped virus 1 (DHSV1)
	PQ827552
	9045

	Lomiviridae
	Gomizavirus
	Gomizavirus danakilense
	Danakil Nanohaloarchaeota spindle-shaped virus 1 (DNSV1)
	PQ827563
	22062

	Lomiviridae
	Gomizavirus
	Gomizavirus assalense
	Danakil Nanohaloarchaeota spindle-shaped virus 2 (DNSV2)
	PQ827564
	20830
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Figure 1. Genome maps of new spindle-shaped viruses. a. Danakil Halobacteriales spindle-shaped virus 1 (DHSV1). b. Danakil Nanohaloarchaeota spindle-shaped virus 1 (DNSV1). MCP, major capsid protein; MTase, methyltransferase; GH, glycoside hydrolase; HTH, helix-turn-helix domain DNA-binding protein; EPT, ethanolamine phosphate transferase; WD40 repeat, WD40 repeat-containing protein; GIY-YIG, GIY-YIG family nuclease.
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Figure 2. Genome-wide proteomic tree of representative archaeal spindle-shaped viruses. The two new proposed families for viruses from Danakil Depression are highlighted in red. The proteomic trees are based on all-versus-all proteomic similarity matrix and are mid-point rooted. Branch lengths are log-scaled. 
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Figure 3. Comparison of spindle-shaped viruses from Danakil Depression with their closest relatives. a. Comparison between DHSV1 and His1. b. Comparison of DNSV1 with DNSV2 and SNSV1. Homologous genes (>25% identity) are highlighted using the same color and linked via shadings.
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