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	Abstract of Taxonomy Proposal: 

	
Taxonomic rank(s) affected:       
Species

Description of current taxonomy:       
The current taxonomy of Astroviridae recognizes three species of Avastrovirus.

Proposed taxonomic change(s):     
We propose the creation of a new species in the Avastrovirus genus, which would include the recently sequenced Avastrovirus mareca (DAstV-M). We suggest the species name Avastrovirus mareca in line with the new binomial species nomenclature. The complete genome (6566nt) was sequenced from fecal swab samples collected from the host falcated duck (Mareca falcata). The resulting assembled contig was compared to publicly available sequences. 

Justification:

It was found that the closest match was Avastrovirus 3 isolate MPJ1364 RdRp gene, partial cds (390bp, JX985709) showed the highest nucleotide identity 93.08% and amino acid identity 98.46%.The nucleotide identity and amino acid identity between new species and other members of the Avastrovirus genus with the complete genome are much lower. The p-distance of ORF2 between new species and each Avastrovirus genus was met with ICTV classification criteria, which requires the average p-distances within 0.576 to 0.742. The results of ORF2 phylogenetic analysis and genetic distance analysis indicate that Avastrovirus mareca is classified as the fourth species in the Avastrovirus genus and has been published (1).




	· Text of Taxonomy proposal:  


	The 9th ICTV Report proposal in 2010 describes a new species classification within the genus Avastrovirus. A phylogenetic analysis of Astroviridae based on the amino acid sequence of the full-length ORF2. Mean amino acid genetic distances range between 0.576-0.742, and 0.204-0.284 between and within groups, respectively (https://ictv.global/ictv/proposals/2010.017a-cV.A.v3.Avastrovirus.pdf). According to the newly revised guidelines in the 2023 proposal, all virus species should be named using the binomial nomenclature system (https://ictv.global/ictv/proposals/2023.004S.Astroviridae_22sprenamed.zip).

This proposal presents the first complete genome of a new species in the Avastrovirus genus, tentatively named Avastrovirus mareca (DAstV-M) was detected in falcated duck (Mareca falcata) fecal samples in 2022 from Hong Kong Mai Po Wetland (Table 1).  The 6566nt complete genome showed the greatest degree of similarity (93.08% nucleotide identity and 98.46% amino acid identity) to Avastrovirus 3 isolate MPJ1364 RdRp gene (JX985709) according to the BLAST match, which only has 390bp (Table 2). When queried against the NCBI nr/nt database, no other complete genome matches with a higher percent identity were found. Overall nucleotide identity (31.14-34.26%) and amino acid identity (ORF1a: 16.93-18.12%; ORF1b: 37.84-44.20%; ORF2: 17.81-20.87%) between new species and other members of the Avastrovirus genus with the complete genome are much lower (Table 2). Additionally, the p-distance results between new species and the other three members of Avastrovirus genus (0.697 to 0.722) were met with ICTV classification criteria, which requires the average p-distances between sub-clades to be within 0.576 to 0.742. Phylogenetic analysis was also conducted based on full genome sequences, ORF1a, ORF1b, and ORF2 region (Figure 1). These results also showed Avastrovirus mareca as a new genetic lineage closely related to Avastrovirus and distinct from Mamastrovirus (Figure 1). Based on the nucleotide and amino acid identity as well as phylogenetic analysis, we propose that Avastrovirus mareca should be classified as a new species within the Avastrovirus genus and suggest the species name Avastrovirus mareca in line with the new binomial species nomenclature. The name mareca, is New Latin, from Portuguese marreca wild duck.

Comparative genomic analysis of the complete genome for Avastrovirus mareca found that conserved motifs present within members of the Astroviridae family were present including the transmembrane domains (TM), a serine protease (PRO), a viral genome-linked protein (VPg), a nuclear localization signal (NLS), a hepta-nucleotide ribosomal frameshift signal and TEEEY-like motif (Figure 2).
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Table 1: Summary of details regarding the proposed novel Avastrovirus species
	Species name
	GenBank accession
	Virus acronym
	Isolate
	Country 
	Host
	Isolation source

	Avastrovirus mareca
	PP623814
	DAstV-M
	MP22-196
	China: Hong Kong
	Falcated duck (Mareca falcata)
	Fecal swab samples




	Table 2. Percentage nucleotide and amino acid identity and genetic distances between Avastrovirus mareca and genus Avastrovirus references.

	
	
	
	Percentage identity  (%)
	p-distance

	Species
	Viruses
	Accession No.
	Nt
	ORF1a (aa)
	ORF1b (aa)
	ORF2 (aa)
	ORF2 
(aa)

	Avastrovirus meleagridis

(Avastrovirus 1)

	Turkey astrovirus
	NC_002470
	34.26
	17.96
	41.01
	20.47
	0.702

	Avastrovirus galli

(Avastrovirus 2)
	Avastrovirus 2
	MH453801
	32.88
	16.93
	41.02
	20.81
	0.697

	
	Avian nephritis virus 2
	MH028405
	31.14
	17.29
	41.25
	19.53
	0.722

	
	Avian nephritis virus
	MN732559
	31.85
	17.48
	41.05
	19.78
	0.712

	
	Chicken astrovirus
	NC_003790
	31.65
	17.22
	40.63
	20.87
	0.714

	
	Feral pigeon astrovirus
	FR727146
	32.65
	NAa
	43.45
	18.47
	0.712

	
	Wood pigeon astrovirus
	FR727149
	32.09
	NA
	44.20
	19.73
	0.699

	Avastrovirus intestini

(Avastrovirus 3)
	Chicken astrovirus
	JF414802
	31.65
	17.22
	38.92
	20.87
	0.714

	
	Duck astrovirus
	NC_012437
	32.08
	16.47
	37.84
	18.37
	0.707

	
	Goose astrovirus
	NC_034567
	33.32
	17.57
	39.73
	19.12
	0.714

	
	Turkey astrovirus 2
	NC_005790
	33.16
	18.12
	38.83
	17.81
	0.704

	Unclassified

(Avastrovirus 4)b
	Avastrovirus 3 MPJ0552
	JX985682
	67.72
	NA
	66.14
	NA
	NA

	
	Avastrovirus 3 MPJ1332
	JX985700
	76.34
	NA
	80.65
	NA
	NA

	
	Avastrovirus 3 MPJ1348
	JX985704
	77.6
	NA
	82.03
	NA
	NA

	
	Avastrovirus 3 MPJ1364
	JX985709
	93.08
	NA
	98.46
	NA
	NA

	
	Avastrovirus 3 MPJ1433
	JX985714
	72.85
	NA
	70.97
	NA
	NA

	
	Avastrovirus 3 MPJ1442
	JX985715
	73.12
	NA
	70.97
	NA
	NA

	
	Avastrovirus 3 Sweden 701
	KY320411
	75
	NA
	82.4
	NA
	NA

	a No sequences available of specific ORF region in the public database
b The reference sequence identified as Avastrovirus 4 only has RdRp region (Located in ORF1b)
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Figure 1. Maximum likelihood phylogenetic analysis of Avastrovirus mareca and representative astrovirus strains of each species based on (A) full genome sequences, (B) ORF1a, (C) ORF1b, and (D) ORF2 region using IQ‐TREE v1.6.12 (2). The best-fit model of sequence evolution was selected based on the Bayesian information criterion (BIC) score calculated by ModelFinder, GTR+I+G substitution model was selected (3,4). Node support was estimated by ultrafast bootstrap with 1,000 replicates each (5). The trees are rooted by the Mamastrovirus genus. The sequence of the novel Avastrovirus mareca detected from this study is highlighted in red color. Representative astrovirus references (n=41) of different species with GenBank accession numbers are shown. According to the ICTV taxonomic classification, 19 sequences related to the Mamastrovirus genus were selected as references. The Avastrovirus genus selected includes one reference from Avastrovirus meleagridis, six references from Avastrovirus galli, and four references from Avastrovirus intestini. One sequence from Avastrovirus 5 and two representatives unclassified astrovirus references are also selected. It is worth noting that some references have only partial sequences, so they are not included in some phylogenetic trees.
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Figure 2. Schematic representation of the complete genome organization of Avastrovirus mareca. The line at the upper indicated the nucleotide (nt) length and the dashed line stated the location of 5' UTR, 3' UTR, and the starting and final nucleotide for ORF. The total nucleotide length (upper rectangles), different conserved domain hits with nucleotide location, accession number (Cdd), and E-value (below rectangles) are shown in each ORF. TEEEY-like motif and ribosomal frame-shift heptameric signal are stated at ORF1a. Putative sgRNA promoter is indicated between the end of ORF1b and the start of >
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