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	Abstract of Taxonomy Proposal: 

	
Taxonomic rank(s) affected: Family, genus, species

Description of current taxonomy: Currently unclassified

Proposed taxonomic change(s):  We propose to create a new family “Splipalmiviridae”, including three new genera which collectively accommodates 16 new species, in the order Wolframvirales.

Justification: The order Wolframvirales currently consists of one family Narnaviridae. Members of the family Narnaviridae have non-segmented (+)RNA genomes each encoding an RNA-dependent RNA polymerase (RdRP) in an open reading frame. Recently found unclassified “splipalmiviruses” are phylogenetically close to narnavirids, but carry divided RdRPs encoded by two independent genomic segments. Considering the phylogenetic proximity but the different RdRP-encoding strategy compared to narnavirids, we propose to create the new family “Splipalmiviridae” for “splipalmiviruses”, in the order Wolframvirales.




	· Text of Taxonomy proposal:  

	
Taxonomic rank(s) affected: Family, genus, species

Description of current taxonomy: Currently unclassified

Proposed taxonomic change(s): We propose to create a new family “Splipalmiviridae”, including three new genera "Jakapalmivirus", “Divipalmivirus", and “Delepalmivirus”, which collectively accommodates 16 new species (Table 1), in the order Wolframvirales (class Amabiliviricites, phylum Lenarviricota, kingdom Orthornavirae, realm Riboviria).

Demarcation criteria:
Family – Members of the family “Splipalmiviridae” have multi-segmented (+)RNA genomes that encode divided RNA-dependent RNA polymerases (RdRPs) in two independent genomic segments. Based on the amino acid sequences of RdRPs, the members of the family “Splipalmiviridae” are placed in a phylogenetic clade separated from the other narna-like viruses that carry non-divided RdRPs (Fig. 1).
Genus – Three genera "Jakapalmivirus", “Divipalmivirus", and “Delepalmivirus” in the “Splipalmiviridae” are distinguished by phylogenetic relationships based on amino acid sequences of RdRPs (Fig. 1). Within a genus, either or both of divided RdRP subunits share approximately over 30% amino acid sequence identity (Fig. 2).
Species – Members in the same species carry RdRPs share over 70% amino acid sequence identity for both subunits (Fig. 2).

Etymology of newly proposed genus and family names:
Family – “Splipalmiviridae”: named after split nature of the RdRP palm sub-domain [1]. 
Genus – “Jakapalmivirus”, “Divipalmivirus”, “Delepalmivirus”: from "jakaa" (Finish), “diviso” (Italian), or "dele"(Danish), which all means "split" in different languages, and the RdRP palm sub-domain.
Family – epithets are named after Latinized names of hosts, associated organisms, or isolation places of exemplar viruses

Justification: 
The order Wolframvirales in the class Amabiliviricites in the phylum Lenarviricota currently consists of the family Narnaviridae that accommodates the simplest RNA viruses that just encode an RdRP in a non-segmented (+)RNA genome [2, 3]. Recently, RNA viruses that encode narna-like RdRPs divided into two genomic segments were found [1, 4] (Table 1). These RNA viruses are called “splipalmiviruses” which stand for split palm domain of RdRP [1], or “polynarnaviruses” and “binarnavirus” which stand for multi-segmented narna-like viruses [5, 6].  Among the conserved viral RdRP motifs [7, 8], RdPRs of “splipalmiviruses (polynarnaviruses, binarnaviruses)” are divided between the motifs B and C [1, 4] (Fig. 3). Homology modeling suggests that the split RdRP subunits can reconstitute structures resembling known RdRPs [4]. “Splipalmiviruses” carry two to four (or more in unclassified ones [5]) genomic segments whose terminal sequences are conserved and which are transmitted concomitantly [9]. Similar to narnaviruses, no obvious structural proteins have been found for “splipalmiviruses”. “Splipalmiviruses” so far have been found from fungi or environmental samples associated with plant-infecting oomycetes, but containing other true fungi in the metagenomic sample (see references in Table 1). 
In the phylum Lenarviricota, “splipalmiviruses” show higher phylogenetic affinity to members in the class Amabiliviricites (family Narnaviridae) than members in the classes Miaviricetes (family Botourmiaviridae), Howeltoviricetes (family Mitoviridae), and Leviviricetes [1, 5, 10].  “Splipalmiviruses” form a monophyletic phylogenetic clade which consists of three major branches corresponding to the three proposed new genera [9, 11] (Fig. 1). Considering the phylogenetic relationships and unique split RdRP nature together, we propose to create the new family “Splipalmiviridae” for “splipalmiviruses” within the order Wolframvirales, the class Amabiliviricites. We propose to create 16 new species that belong to either of the three genera (“Jakapalmivirus”, “Divipalmivirus”, and “Delepalmivirus”) in the family “Splipalmiviridae” (Table 1). The species assignment is limited to “splipalmiviruses” whose presumed complete RdRP sequences are published in GenBank and peer-reviewed papers. Note that an unclassified narna-like virus, Aspergillus tennesseensis narnavirus 1 (AtenNV1), which also carries a divided narna-like RdRP is not included in the family “Splipalmiviridae”, because AtenNV1 is phylogenetically separated from “splipalmiviruses” by the other viruses with non-divided RdRP and its RdRP breakpoint is different from that of splipalmi-RdRPs (between motifs A and B in AtenNV1-RdRP)  [12] (Fig. 1).
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Table 1. Members in the family “Splipalmiviridae”
	Genus
	Species
	Virus
	　
	GenBank accession
	Reference

	
	
	Name
	Abbreviation
	Strain/isolate
	
	RNA1
	RNA2
	RNA3
	RNA4
	

	Jakapalmivirus
	“Jakapalmivirus sclerotiniae”
	Botrytis cinerea binarnavirus 5
	BcBNV5
	BCS8_DN9735
	
	MN619799
	MT711187
	-
	-
	[6]

	
	
	Sclerotinia sclerotiorum narnavirus 2
	SsNV2
	　
	　
	MW442881
	MW442882
	MW442883 
	-
	[5]

	
	“Jakapalmivirus bremiae”
	Bremia lactucae associated splipalmivirus 1
	BlaSPV1
	DML-A_DN42048
	
	MN565689
	MZ926717
	OR060921
	-
	[13]

	
	
	Downy mildew lesion associated splipalmivirus 2
	DMLaSV2
	DMG-E_DN28263
	　
	MN539819
	OQ980199
	OQ980198
	-
	[10]

	
	“Jakapalmivirus cinereae”
	Botrytis cinerea binarnavirus 1
	BcBNV1
	BCI12_DN4441
	
	MN619795
	MT711186
	-
	-
	[6]

	
	
	Botrytis cinerea binarnavirus 3
	BcBNV3
	BCS8_DN10205
	
	MN619797
	MT711185
	-
	-
	[6]

	
	
	Downy mildew lesion associated splipalmivirus 1
	DMLaSV1
	DMG-C_DN28788
	
	MN539818
	OQ980196
	OQ980197
	OQ980195
	[10]

	
	
	Sclerotinia sclerotiorum narnavirus 1
	SsNV1
	　
	　
	MW442877
	MW442878
	MW442879
	MW442880
	[5]

	
	“Jakapalmivirus botritidis”
	Botrytis cinerea binarnavirus 2
	BcBNV2
	BCS14_DN413
	
	MN619796
	MT119676
	-
	-
	[6]

	
	“Jakapalmivirus ibericum”
	Downy mildew lesion associated splipalmivirus 3
	DMLaSV3
	DMS5_DN36342
	　
	MN539820
	OQ980200
	OQ980201
	-
	[10]

	
	“Jakapalmivirus italiense”
	Downy mildew lesion associated splipalmivirus 4
	DMLaSV4
	DMG-D_DN28582
	　
	MN539821
	OQ980202
	OQ980203
	-
	[10]

	Divipalmivirus
	“Divipalmivirus italiense”
	Downy mildew lesion associated splipalmivirus 7
	DMLaSV7
	DMG-F_DN13523
	　
	MN539824
	OQ990757
	-
	-
	[10]

	
	“Divipalmivirus aspergilli”
	Aspergillus fumigatus narnavirus 2
	AfuNV2
	J-YC-1
	
	LC553684
	LC553685
	LC553686
	-
	[4]

	
	
	Aspergillus fumigatus narnavirus 2
	AfuNV2
	J-YC-2
	
	LC553688
	LC553689
	LC553690
	-
	[4]

	
	
	Aspergillus fumigatus narnavirus 2
	AfuNV2
	J-YC-3
	
	LC553693
	LC553694
	LC553695
	-
	[4]

	
	
	Downy mildew lesion associated splipalmivirus 6
	DMLaSV6
	DMG-B_DN47204
	　
	MN539823
	OQ980204
	OQ980205
	-
	[10]

	
	“Divipalmivirus cryphonectriae”
	Cryphonectria naterciae splipalmivirus 1
	CnSpV1
	C0614
	　
	LC634419
	LC634420
	LC634421
	LC649880
	[9]

	
	“Divipalmivirus diplodiae”
	Diplodia seriata splipalmivirus 1
	DsSpV1
	DsSpV1
	　
	OM837803
	OM837804
	OM837805
	-
	[11]

	
	“Divipalmivirus suilli”
	Suillus luteus narnavirus 4
	SlNV4
	SlNV4
	　
	OQ862540
	OQ862539
	-
	-
	[14]

	
	“Divipalmivirus japonicum”
	Aspergillus flavus narnavirus 1
	AfNV1
	MK1
	
	LC763252
	LC763253
	LC763254
	LC763255
	[15]

	
	
	Aspergillus flavus narnavirus 1
	AfNV1
	UniPR2
	　
	MZ600055
	MZ600054
	MZ600056
	-
	[16]

	Delepalmivirus
	“Delepalmivirus ibericum”
	Downy mildew lesion associated splipalmivirus 20
	DMLaSV20
	DMS3_DN36538
	　
	MN539837
	OQ990758
	OQ990759
	-
	[10]

	
	“Delepalmivirus oidiodendri”
	Oidiodendron maius splipalmivirus 1
	OmSpV1
	MUT1358
	　
	MN736964
	MN736965
	MW988098
	-
	[1]

	
	“Delepalmivirus magnaporthae”
	Magnaporthe oryzae narnavirus 1
	MoNV1
	J-YC
	　
	LC553711
	LC553710
	LC553712
	 LC553713
	[4]

	
	“Delepalmivirus sclerotiniae”
	Sclerotinia sclerotiorum narnavirus 5
	SsNV5
	SCH733
	　
	OK573450
	OK573451
	-
	-
	[17]
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Figure 1. Phylogenetic trees of divided RdRPs of “splipalmiviruses”. The phylogenetic trees are based on the amino acid sequence alignments of each of divided RdRP subunits corresponding to N- or C-terminal parts of undivided RdRPs. RdRPs of narnavirids, closely related unclassified viruses, and botourmiavirids (Table S1) are involved in the analysis. The sequences are retrieved from GenBank under the accession numbers shown in the tip label. The multiple sequence alignment was performed by MAFFT version 7.526 with the L-INS-i method [18]. Ambiguously aligned sites were removed with trimAl version 1.4 with the option “strict” [19].  The maximum likelihood phylogenetic trees were constructed by IQ-TREE version 2.0.3 with the ultrafast bootstrap method in 1000 iterations [20]. The tree was visualized with ggtree version 3.2.1 [21]. The bootstrap values higher than 90% are shown.
 [image: ]

Figure 2. Pairwise percent identity matrix of divided RdRPs of “splipalmiviruses”. The bottom left and upper right triangles respectively show the identity matrix of each of the divided RdRP subunits corresponding to N- or C-terminal parts of undivided RdRPs. AtenNV1, an unclassified narna-like virus that carries type II divided RdRP distinct from splipalmi-RdRPs was included as a reference. The amino acid sequences were retrieved as shown in the Fig. 1 legend. The identity was scored by Clustal Omega version 1.2.4 based on an amino acid sequence alignment [22]. The heatmap is generated with ggplot2 [23]. The values inside the cells indicate the percent identity. The solid and dashed lines separate members in the different proposed genera or species, respectively.
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Figure 3. Multiple sequence alignment of divided RdRPs of “splipalmiviruses”. Each subunit of divided RdRPs (RdRP-N or RdRP-C, upper and lower panels, respectively) of “splipalmiviruses” are aligned with non-divided RdRPs or a type II divided RdRP of reference viruses (Table S1). See Fig. 1 legend for the alignment method. Regions around the conserved motifs B and C are shown.
Supplementary Table S1. Reference viruses involved in the phylogenetic analyses
	Class
	Family
	Genus
	Species
	　
	Virus
	Reference

	
	
	
	
	　
	Name
	Abbreviation
	Strain/isolate
	

	Amabiliviricites
	Narnaviridae
	Narnavirus
	N. saccharomaior
	
	Saccharomyces 23S RNA narnavirus
	ScNV-23S
	37-4C
	[24]

	
	
	
	N. saccharominor
	　
	Saccharomyces 20S RNA narnavirus
	ScNV-20S
	37-4C
	[25]

	Unassigned
	Unassigned
	Unassigned ("ambigramatic narna")
	Unassigned
	
	Culex narnavirus 1
	CxNV1
	CxNV1-CT
	[26]

	
	
	Unassigned ("alphanarnavirus")
	Unassigned
	
	Ochlerotatus-associated narna-like virus 1
	ONLV1
	acc_9.10
	[27]

	
	
	Unassigned ("betanarnavirus")
	Unassigned
	
	Leptomonas seymouri RNA virus
	LseyNLV1
	OSUE1
	[28]

	
	
	Unassigned ("betanarnavirus")
	Unassigned
	
	Phytophthora infestans RNA virus 4
	PiRV4
	FLa2005
	[29]

	
	
	Unassigned ("mycoambinarnavirus")
	Unassigned
	
	Plasmopara viticola lesion associated narnavirus 15
	PvaNV15
	DMG-E_DN24203
	[10]

	
	
	Unassigned ("mycoambinarnavirus")
	Unassigned
	
	Puccinia striiformis virus 5
	PsV5
	CYR31
	[30]

	
	
	Unassigned ("type II split RdRP narna")
	Unassigned
	　
	Aspergillus tennesseensis narnavirus 1
	AtenNV1
	J-YC
	[12]

	Miaviricetes
	Botourmiaviridae
	Botoulivirus
	Botrytis botoulivirus
	
	Botrytis ourmia-like virus
	BOLV
	BCS15_DN11430
	[6]

	
	
	Ourmiavirus
	Ourmia melon virus
	　
	Ourmia melon virus
	OuMV
	VE9
	[31]
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