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	Create one new family, “Jinchiviridae”, for classification of viruses associated with Kariarchaeaceae 
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Part 1b: Taxonomy Proposal Submission 
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	Bacterial viruses
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	Plant viruses
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Part 3: TAXONOMIC PROPOSAL

	Taxonomic changes proposed: 

	Establish new taxon
	X
	Split taxon
	

	Abolish taxon
	
	Merge taxon
	

	Move taxon
	
	Promote taxon
	

	Rename taxon
	
	Demote taxon
	

	Move and rename
	




	Etymology (origin) of proposed taxonomic names: 

	Taxon name 
	Etymology of the term

	Jinchiviridae
	from Jinchi, referring to Elder Jinchi (Jinchi Zhanglao) in the video game Black Myth: Wukong; the suffix -viridae for family taxa

	Youhunvirus
	from Youhun, referring to the Yaoguai head (boss) of the Black Wind Mountain in Black Myth: Wukong, whose name is directly used in “pinyin” in the game’s English version; the suffix -virus for genus taxa

	xiaoguagua
	from xiaoguagua, referring to the minor Yaoguai (small frog spirit) of the Black Wind Mountain in Black Myth: Wukong, whose name is also kept in “pinyin” in the English version

	Guangmouvirus
	from Guangmou, referring to the Yaoguai head (boss) of the Black Wind Mountain in Black Myth: Wukong, whose name is directly used in “pinyin” in the game’s English version; the suffix -virus for genus taxa

	gulinxun
	from gulinxun, referring to the minor Yaoguai (bone monster) of the Black Wind Mountain in Black Myth: Wukong, whose name is also kept in “pinyin” in the English version
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	Abstract of Taxonomy Proposal: 

	
Description of current taxonomy:       
Caudoviricetes comprises 129 families among which 47 families include viruses infection diverse archaea. 

Proposed taxonomic change(s):     
We propose classifying two viruses identified by metagenomics and associated with Asgard archaea of the family Kariarchaeaceae into a new family, “Jinchiviridae”, within class Caudoviricetes.

Demarcation criteria for new taxon/taxa:
We propose using 95% sequence identity as a species demarcation criterion, to be consistent with the classification of other bacterial and archaeal viruses. Membership in the family will be established based on the conservation of the hallmark proteins, including HK97-fold major capsid protein, terminase large subunit and portal protein, and divergence in the global proteomic tree calculated using ViPTree.

Justification:
Based on genome-wide proteomic analysis, members of the proposed family “Jinchiviridae” are not closely related to the previously described and classified viruses.





	Text of Taxonomy proposal: 

	
Description of current taxonomy:       
Caudoviricetes comprises 129 families among which 47 families include viruses infection diverse archaea. 

Proposed taxonomic change(s):     
We propose classifying two viruses identified by metagenomics and associated with Asgard archaea of the family Kariarchaeaceae into a new family, “Jinchiviridae”, within class Caudoviricetes.

Demarcation criteria for new taxon/taxa:
We propose using 95% sequence identity as a species demarcation criterion, to be consistent with the classification of other bacterial and archaeal viruses. Membership in the family will be established based on the conservation of the hallmark proteins, including HK97-fold major capsid protein, terminase large subunit and portal protein, and divergence in the global proteomic tree calculated using ViPTree.

Justification:      
Asgard archaea were predominantly identified in anoxic sediments  [1–3]. Kariarchaeaceae is an Asgard archaeal family spread in marine sediments, and all Kariarchaeaceae species have been discovered through metagenomics so far [4]. Recently, a new viral group associated with Kariarchaeaceae was discovered through metagenomics, with the host assignment based on CRISPR matching [5].

Protein sharing network analysis (Fig .1) showed that this newly identified Kariarchaeaceae viruses do not cluster with other known prokaryotic viruses, forming a distinct group. Genome annotation using sensitive HMM profile-profile comparisons showed that the two viruses with complete genomes (assembled as circular contigs based on the presence of direct terminal repeats), JinchiV1 and JinchiV2, encode all hallmarks of the class Caudoviricetes [6], including the HK97-like major capsid proteins (MCP), portal protein, large subunit of the terminase, capsid maturation protease and several tail proteins (Fig. 2). Genome-wide protein sequence-based comparison of these viruses with previously described Asgard archaeal viruses revealed only distant relationship, with the branch length in VipTree analysis [7] being longer than 0.05 (Fig. 2), which roughly corresponds to the divergence among other archaeal caudoviricetes [6]. These analyses suggest that JinchiV1 and JinchiV2 form a new family level group, which we propose naming “Jinchiviridae”.

Despite obvious regions of homology and synteny (Fig. 4), JinchiV1 and JinchiV2 displayed considerable variation in genome size (33.6 kbp vs 56.9 kbp, Fig. 4) and, accordingly, differences in gene content. For instance, JinchiV1 encodes a site-specific tyrosine recombinase and an anti-repressor (ANT), suggestive of a lysogenic ability, whereas JinchiV2 lacks these genes. Thus, we propose classifying JinchiV1 and JinchiV2 into separate genera, “Youhunvirus” and “Guangmouvirus”. Besides JinchiV1 and JinchiV2, three additional related contigs were recovered, but these are incomplete and are not proposed to be classified.
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Figure 1. Classification of Asgard archaeal viruses based on the whole-genome protein-sharing network with other prokaryotic viruses. Protein sharing network were conducted based on 24 predicted Asgard archaeal viral contigs in this study and 16 published Asgard archaeal viruses using vContact2 (v0.11.3). The network was visualized using Cytoscape. The “Jinchiviridae” is outlined with a red rectangle.
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Figure 2. Genomic maps of two complete Jinchiviridae associated with Kariarchaeaceae. viral genomes are shown and genes with different function are colored and labeled. Inner circle shows the position of protospacers which colored based on number of mismatches. The genomic maps were plotted using Proksee.
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Figure 3. Proteomic tree of Asgard archaeal head-tailed viruses using VIPTree. The bars indicate its GC content. Black stars indicated complete genomes.
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Figure 4. Comparative genomics-based synteny analysis of Jinchiviridae. Genes were labeled and colored based on the annotation. Homologous regions are displayed according to tBLASTx identity. It is plotted using DiGAlign.
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