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	Abstract of Taxonomy Proposal: 

	Taxonomic rank affected: 
Family Alphasatellitidae     

Description of current taxonomy: 
Alphasatellitidae     
The family is divided into three subfamilies: Geminialphasatellitinae, Nanoalphasatellitinae, and Petromoalphasatellitinae, with 7, 6 and 5 genera, respectively.
     
Proposed taxonomic changes: 
We propose the creation of 2 new genera (1 in subfamily Geminialphasatellitinae and 1 in subfamily Nanoalphasatellitinae) and 8 new species (4 in the 2 new genera, 4 in previously existing genera) to classify new alphasatellites that have been identified and described in the literature over the last two years.

Justification: 
The exemplar members of the 3 proposed new species in the proposed new genus Banaphisatellite (subfamily Nanoalphasatellitinae) have <67% genome-wide pairwise sequence identity with members of currently established alphasatellite species in this subfamily. The exemplar member of the 1 proposed new species in the proposed new genus Whedwasatellite (subfamily Geminialphasatellitinae) has <70% genome-wide pairwise sequence identity with members of currently established alphasatellite species in this subfamily. The exemplar members of the 4 proposed new species in the genera Clecrusatellite, Colecusatellite and Gosmusatellite (subfamily Geminialphasatellitinae) have <88% genome-wide pairwise sequence identity with members of currently established alphasatellite species in this subfamily.



	Text of Taxonomy proposal: 

	Taxonomic rank affected: Family Alphasatellitidae      

Description of current taxonomy: Alphasatellitidae     
The family is divided into three subfamilies: Geminialphasatellitinae, Nanoalphasatellitinae and Petromoalphasatellitinae, with 7, 6 and 5 genera, respectively.

Proposed taxonomic changes: We propose the creation of 2 new genera (1 in subfamily Geminialphasatellitinae and 1 in subfamily Nanoalphasatellitinae) and 8 new species (4 in the 2 new genera, 4 in previously existing genera).  

Demarcation criteria: Based on genome-wide pairwise sequence identity thresholds. For genera, <70% for members of the subfamily Geminialphasatellitinae, <67% for members of subfamily Nanoalphasatellitinae, and <68% for members of subfamily Petromoalphasatellitinae. For species, <88% for members of the subfamily Geminialphasatellitinae, <80% for members of subfamily Nanoalphasatellitinae, and <81% for members of subfamily Petromoalphasatellitinae [1, 2].

Justification: The 8 alphasatellites summarized in Table 1 can be classified into new species that share <88% and <80% genome-wide pairwise sequence identity with all classified alphasatellites in the subfamilies Geminialphasatellitinae and Nanoalphasatellitinae, respectively (Figure 1). Those classified into new genera share <70% and <67% identity with all classified alphasatellites in the subfamilies Geminialphasatellitinae and Nanoalphasatellitinae, respectively (Figure 1). This is supported by maximum likelihood phylogenetic analysis (Figure 2). 

We provide a brief description of each proposed new taxon below:
     
New genus "Banaphisatellite" (subfamily Nanoalphasatellitinae) [3, 4] 
New species "Banaphisatellite alphamusae" [4]
New species "Banaphisatellite betamusae" [4]
New species "Banaphisatellite gammamusae" [4]
· Banana aphids (Pentalonia nigronervosa) were collected in December 2016 on a bunchy top diseased plantain (Musa x paradisiaca genotype AAB) in the Boko village of the Congo-Central province of the Democratic Republic of Congo (DRC) and were placed on healthy seedlings of Cavendish bananas (M. acuminata genotype AAA) for disease transmission under laboratory conditions [3]; all the recipient plants developed characteristic bunchy top symptoms, and PCR analyses with nanovirus DNA-R specific primers confirmed the presence of banana bunchy top virus (BBTV).
· One of the infected plants was used as a source plant for BBTV transmission assays; a single aphid placed on a recipient plant leaf was able to transmit the virus.
· Complete viral genomes were reconstructed de novo from the infected plants and viruliferous aphids using rolling circle amplification (RCA) followed by Illumina sequencing.
· Besides BBTV, 7 of the 11 samples contained contigs representing a 1.1 kb genome of an alphasatellite.
· To validate the Illumina sequencing results, the alphasatellite genome was amplified by PCR, cloned and Sanger-sequenced; moreover, the same alphasatellite was found in a banana leaf sample collected in DRC in 2012.
· The DRC alphasatellite isolates (2012: OK546212; 2016: OK546211) share 98% identity with each other, and have the highest identities (64-68%) with isolates of faba bean necrotic yellows alphasatellite 2 (FBNYA2; AJ005966) of the subfamily Nanoalphasatellitinae; therefore, they are members of a new species in a new genus in this subfamily.
· Authors propose the names banana bunchy top alphasatellite 4 (BBTA4) for the new alphasatellite, "Banaphisatellite" for the new genus, and "Banaphisatellite musae1" for the new species (but see below for the species name).
· In a second study [4], samples from wild and cultivated Musa with bunchy top symptoms were collected in Northern Vietnam (n = 11), Laos (n = 10) and the Yunnan Province of China (n = 5) in 2018-2019.
· Total DNA was extracted and used for RCA amplification followed by Illumina sequencing.
· Twenty-eight complete alphasatellite molecules were identified from 16 samples.
· Sequence comparisons and phylogenetic analysis indicated the presence of four alphasatellites: BBTA2 and BBTA3 (which are members of previously described species in the genus Muscarsatellite of subfamily Petromoalphasatellitinae); BBTA4; and two which are related to BBTA4 but with only 65-71% identity amongst the three (Figure1); thus these two new alphasatellites (named banana bunchy top alphasatellite 5, BBTA5, and banana bunchy top alphasatellite 6, BBTA6) are members of two new species in the proposed new genus Banaphisatellite (Figure 2).
· The authors propose the following names for the three new species: 
· "Banaphisatellite alphamusae" (BBTA4)
· "Banaphisatellite betamusae" (BBTA5)
· "Banaphisatellite gammamusae" (BBTA6)

New genus "Whedwasatellite" (family Geminialphasatellitinae) [5]
New species "Whedwasatellite triticiparvi" [5]
· Barley and wheat plants were sampled in France in 2022 and subjected to high-throughput sequencing (HTS).
· A single 1217 nt contig was identified from a winter barley sample collected in Essonne (SW of Paris).
· Further analysis produced a 1424 nt circular sequence that is typical for members of the subfamily Geminialphasatellitinae (GenBank # PP445014).
· Further PCR-based analysis identified the mastrevirus wheat dwarf virus (WDV) in the same sample.
· Genome has a CAGTATT//AC sequence stretch at the origin of replication, Rep ORF, and a second ORF completely embedded, in a different frame, within the Rep ORF.
· Highest nucleotide identity (66.3%) with tomato leaf curl Anand alphasatellite (MH577036) (Figure 1); since the genus demarcation threshold for the subfamily Geminialphasatellitinae is 70% [1, 2], the agent should be classified in a new genus.
· The name "Whedwasatellite" is proposed by the authors for the new genus.
· The name wheat dwarf virus-associated alphasatellite is proposed by the authors; no species name is proposed, so the study group (SG) proposes the species name "Whedwasatellite triticiparvi". 

New species "Colecusatellite asystasiae" [6]
New species "Gosmusatellite asystasiae" [6]
· A comprehensive nationwide survey for alternate hosts of cassava mosaic begomoviruses (CMBs) was conducted in 2017 in cassava fields across Côte d’Ivoire.
· Samples (n = 306) were tested with CMB-specific primers, with 51% (156) testing positive.
· Direct sequencing of amplicons identified the begomoviruses African cassava mosaic virus (ACMV) and East African cassava mosaic Cameroon virus (EACMCMV).
· In addition, non-CMBs were detected with the CMB primers in 12 samples: soybean chlorotic blotch virus (SbCBV) in Centrosema pubescens, West African Asystasia virus 1 (WAAV1) and West African Asystasia virus 2 (WAAV2) in Asystasia gangetica.
· Further analysis by RCA confirmed infection of A. gangetica by WAAV1 and WAAV2 and revealed the presence of alphasatellites.
· Nine complete genomes and one partial genome of alphasatellites were sequenced and the sequences were deposited in GenBank (LC724018-22, LC724060-64) under the name Asystasia yellow mosaic alphasatellite.
· Eight sequences (LC724018-20, LC724060-64) are >98% identical to each other and have the highest identity (79%) with tomato leaf curl Cameroon alphasatellite (FN675299) and cotton leaf curl Gezira alphasatellite (EU589450) (Figure 1); therefore, they are members of a new species in the genus Colecusatellite.
· Two sequences (LC724021-22) are 98% identical to each other and have the highest identity (72%) with Vernonia yellow vein Fujian alphasatellite (KC959931) (Figure 1); therefore, they are members of a new species in the genus Gosmusatellite.
· Authors do not propose species names; the SG proposes the names "Colecusatellite asystasiae" for Asystasia yellow mosaic alphasatellite 1 (LC724062) and "Gosmusatellite asystasiae" for Asystasia yellow mosaic alphasatellite 2 (LC724021).

New species "Gosmusatellite lactucae" [7]
· Lettuce plants exhibiting leaf curl and vein enation symptoms (n = 10) were collected in a farm situated in Yuxi city of the Yunnan province, China, in April 2023.
· Total DNA was extracted from each sample and used as a template for PCR with the universal begomovirus primer pair AV494/CoPR; all symptomatic samples were positive, indicating infection by a begomovirus.
· One positive sample was randomly selected for RCA; the RCA products were digested with restriction enzymes and bands with ~2.7 and ~1.3 kbp were cloned and Sanger sequenced.
· One ~2.7 kbp clone corresponded to a begomovirus, displaying >92% identity with pepper leaf curl Yunnan virus (PepLCYnV) according to Sequence Demarcation Tool (SDT) analysis [9].
· Two ~1.3 kbp clones corresponded to alphasatellites; one satellite displayed 95% nt identity with ageratum yellow vein alphasatellite (AYVA); the other alphasatellite, YN-2023-WJ-alpha2, shared the highest nt identities (75.6%) with gossypium mustelinum symptomless alphasatellite (GMusSLA, FJ218494) and Vernonia yellow vein Fujian alphasatellite (VeYVFA, KC959931), thus representing a new species in the genus Gosmusatellite.
· The name pepper leaf curl Yunnan alphasatellite (PepLCYnA) was proposed for the new alphasatellite.
· As a species name was not proposed by the authors, the SG proposes the name "Gosmusatellite lactucae".

New species "Clecrusatellite solanumbrasiliense" [8]
· Total DNA was extracted from 64 symptomatic tomato leaf samples collected in central Brazil from 2003 to 2016 and used as a template for RCA.
· RCA products were combined in a single pool and sequenced in the HiSeq 2500 Illumina platform.
· Among the 13700+ contigs obtained, one corresponded to an alphasatellite-like genome with 1,321 nucleotides and a putative alpha-Rep ORF with 942 nt (deduced aa sequence with 313 amino acids).
· SDT analysis indicated that this alphasatellite shares 69-77% sequence identity with other members of the genus Clecrusatellite (Figure 1), thus corresponding to a new species in this genus.
· The species name "Clecrusatellite solanumbrasiliensis" was proposed by the authors, but the correct genitive form is "solanumbrasiliense".
· The new alphasatellite was found in mixed infections with five different begomoviruses; tomato golden vein virus (TGVV) was the only begomovirus detected in all six positive samples; thus, the SG proposes the name tomato golden vein alphasatellite (TGVA) for the new alphasatellite.
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Table 1. Summary of the 2 new genera and 8 new species (indicated in red font) in the family Alphasatellitidae and their members.
	Genus
	Species name
	Accession no.
	Alphasatellite name
	Isolate name
	Country
	Host/source
	Ref.

	Banaphisatellite
	Banaphisatellite alphamusae
	OK546212
	banana bunchy top alphasatellite 4
	CD:ALYU21:2012
	DRC*
	Musa sp.
	[3,4]

	
	Banaphisatellite betamusae
	ON960014
	banana bunchy top alphasatellite 5
	VN:ALYU25:2018
	Vietnam
	Musa sp.
	[4]

	
	Banaphisatellite gammamusae
	ON960025
	banana bunchy top alphasatellite 6
	VN:ALYU26:2018
	Vietnam
	Musa sp.
	[4]

	Whedwasatellite
	Whedwasatellite triticiparvi
	PP445014
	wheat dwarf virus-associated alphasatellite
	FR:VC95:2022
	France
	barley (Hordeum vulgare)
	[5]

	Colecusatellite
	Colecusatellite asystasiae
	LC724062
	Asystasia yellow mosaic alphasatellite 1
	CI:Bna:CI75:2017
	Côte d’Ivoire
	Asystasia gangetica
	[6]

	Gosmusatellite
	Gosmutatellite asystasiae
	LC724021
	Asystasia yellow mosaic alphasatellite 2
	CI:Bou:CI16-2:2017
	Côte d’Ivoire
	A. gangetica
	[6]

	
	Gosmusatellite lactucae
	PQ352199
	pepper leaf curl Yunnan alphasatellite	
	CN:YN-2023-WJ-alpha2:2023
	China
	lettuce 
(Lactuca sativa)
	[7]

	Clecrusatellite
	Clecrusatellite solanumbrasiliense
	MT214093
	tomato golden vein alphasatellite
	BR:DF-62-LR-LVV-12:2003
	Brazil
	tomato 
(Solanum lycopersicon)
	[8]


* DRC, Democratic Republic of the Congo
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Figure 1. Pairwise nucleotide sequence identities (%) for the full-length genomes of alphasatellites, including the members of the 8 new species being proposed (indicated by the red circles). Identities were calculated with SDT [9] v. 2 (github.com/SDT-org/SDT2/releases/tag/v2.0.0.beta4.20250302.2).
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Figure 2. Midpoint-rooted, maximum-likelihood phylogenetic tree based on the complete sequences of alphasatellites, including the members of the 8 new species being proposed (indicated by the red circles). New genera are indicated in red bold font. Filled circles at the branches indicate bootstrap values >85%, open circles indicate values between 50 and 84%. The scale bar indicates nucleotide substitutions per site. Sequences were aligned with MAFFT [10] and the tree was constructed with IQ-TREE [11] using the TIM2+F+I+G4 nucleotide substitution model (determined by ModelFinder [12]) and the ultrafast bootstrap option [13]. The tree was edited in FigTree (tree.bio.ed.ac.uk/software/figtree).
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