Supplemental information
First detection and diversity of Astroviruses in wild migratory birds of Sakhalin Island, North Pacific

Materials and methods

1. Ethic issue

The study was approved by the Biomedical Ethics Committee of the FRC FTM, Novosibirsk (protocols No. 2021-10). Bird samples were collected during the hunting season under license from the regional ministries of ecology and natural resources as part of the annual collection of biological material (the program for the study of infectious diseases of wild animals, FRC FTM, Novosibirsk).
2. Sample collection

Cloacal swabs of wild birds of Sakhalin Island were collected during the hunting season (September 3, 2022 - October 13, 2022) in individual 2 ml tubes filled with 1 ml of viral transport medium. For further transportation to the laboratory and subsequent analysis, the tubes were placed in liquid nitrogen [1].

3. RNA Extraction, Reverse Transcription, and Real-Time PCR

RNA was isolated from samples using a nucleic acid isolation kit (Medico-Biological Union LLC, MBU Group, Novosibirsk, Russia) following manufacture protocol. Reverse transcription was performed using the RNAScribe kit (Biolabmix, Russia), namely, 4 µl of RT buffer, 3 µl of steril water, 1 µl of reverse transcriptase, 2 µl of reverse oligonucleotide (50 pmol/µL) and 10 µl RNA. The reaction took place under the following conditions: 50 °С for 40 min, 85 °С for 5 min. The resulting cDNA was stored at -20 °C

To identify AAstV’s we used oligonucleotides 5’- GAYTGGACNMGNTWYGAYGGNACNATNCC-3’ (forward;  position 793 – 821) and 5'-YTTNACCACATNCCRAA-3' (reverse; position 1213 – 1230) for 430 nucleotide fragments of RdRp the RNA-dependent RNA polymerase (RdRp) gene region [2]. RT-PCR detection was performed in a 50 µl reaction system consisting of 5 µl sterile water, 25 µl BioMaster HS-qPCR SYBR Blue 2x (Biolabmix, Russia), 5 µl forward and reverse primers (diluted to 10 pmol/µl) and 10 µl cDNA. Amplification involved a 4 min denaturation step at 95 °C, followed by 44 cycles of denaturation at 95 °C for 30 s, primer annealing at 58 °C for 30 s, and primer extension at 72 °C for 45 s, after a final extension step of 3 min at 72 °C. In this work, touchdown PCR was used, so the annealing temperature was reduced each 3 cycles by 2°C (from 58 °C to 46 °C).

The reaction products were visualized by electrophoresis in 1.5% agarose gel using the Gel Doc XR+ program, Bio-Rad Laboratories, USA. To estimate the size of the amplicon, 100 bp Ladder O'GeneRuler Plus DNA was used (Thermo Fisher Scientific, USA).

Recognized amplicons were excised from the gel and extracted using the GeneJet Gel Extraction kit (Thermo Fisher Scientific, USA) according to the protocol. The isolated amplified DNA was used for Sanger sequencing reaction using the BigDye V3.1 kit (Thermo Fisher Scientific, USA). Fragments were sequenced using an ABI 3130XL Genetic Analyser (Applied Biosystems, USA) in accordance with the manufacturer's instructions at the Genomics Core Facility of the Siberian Branch of the Russian Academy of Sciences (ICBFM SB RAS, Novosibirsk, Russia).

4. Phylogenetic Analysis

Phylogenetic analysis was performed to determine the species of viruses. For analysis, the most relevant and reference sequences were searched from the NCBI GenBank database. The sequences were aligned using the ClustalW algorithm in MEGA X. A maximum likelihood phylogenetic tree was built using the T92+ G substitution model with a bootstrap test of 1000 iterations (the search for a substitution model was carried out using MEGA X).

    Table S1.  Sample size and results of virus detection of wild birds in the Sakhalin region

	Host family
	Host

species
	№ of samples (%)
	AAstV-infection positives

	
	
	
	

	Anatidae


	Mallard (Anas platyrhynchos)
	8 (3,6)
	-

	
	Northern pintail (Anas acuta)
	14 (6,3)
	2

	
	Common teal (Anas crecca)
	107 (48,6)
	3

	
	Baikal teal (Anas formosa)
	9 (4,0)
	-

	
	Northern shoveler (Anas clypeata)
	7 (3,2)
	-

	
	Common goldeneye (Bucephala clangula)
	6 (2,7)
	-

	
	Greater scaup (Aythya marila)
	26 (11,8)
	4

	
	Tufted duck (Aythya fuligula)
	4 (1,8)
	-

	
	Harlequin duck (Histrionicus histrionicus)
	2 (0,9)
	-

	
	Eurasian wigeon (Mareca penelope)

	11 (5)
	-

	
	Red-breasted merganser (Mergus serrator)


	1 (0,4)
	-

	
	Common merganser (Mergus merganser)


	4 (1,8)
	-

	
	Bean goose (Anser fabalis)
	1 (0,4)
	-

	Scolopacidae
	Wood sandpiper (Tringa glareola)
	1 (0,64)
	-

	
	Common snipe (Gallinago gallinago)
	4 (2,55)
	-

	Columbidae
	Oriental turtle dove (Streptopelia orientalis)
	15 (9,55)
	3

	
	Total: 16 species 
	220
	12


[image: image1.png]



Figure S1. Map of sampling sites with astroviruses detected in this study (red). 1 - Aniva Bay; 2 - Piltun Bay.
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