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A/chicken/Lesotho/341.10/2021 (H5N1) 
A/Cormorant/Namibia/141/2022 (H5N1) 
A/poultry/Benin/21-A-08-033-O/2021 (H5N1) 
A/brown pelican/North Carolina/W23-019/2022 (H5N1) 
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A/goose/Czech Republic/18520-1/2021 (H5N1) 
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Supplementary Figure S1. PB2 gene (segment 1) phylogenetic tree



A/chicken/Aomori/TU19-107/108/2022 (H5N1) 
A/chicken/Aomori/TU18-143/144/2022 (H5N1) 
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Supplementary Figure S2. PB1 gene (segment 2) phylogenetic tree



A/jungle crow/Akita/0504F001/2022 (H5N1) 
A/chicken/Akita/TU22-31/2022 (H5N1) 

A/chicken/Iwate/TU16-11/12/2022 (H5N1) 
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A/jungle crow/Iwate/0303I003/2022 (H5N1) 
A/whooper swan/Iwate/0303B006/2022 (H5N1) 
A/whooper swan/Iwate/0302I001T/2022 (H5N1) 
A/white-fronted goose/Iwate/TU16-74/2022 (H5N1) 
A/chicken/Aomori/TU19-107/108/2022 (H5N1) 
A/chicken/Aomori/TU18-143/144/2022 (H5N1) 

A/jungle crow/Hokkaido/0104B085/2022 (H5N1) 
A/white-tailed eagle/Hokkaido/OU-1/2022 (H5N1)
A/crow/Fukuoka/TU54-47/2023 (H5N1) 
A/emu/Iwate/TU24-19/20/2022 (H5N1) 

A/emu/Hokkaido/TU21-1/2/2022 (H5N1) 
A/chicken/Miyagi/TU17-17/18/2022 (H5N1) 
A/jungle crow/Hokkaido/0104B087/2022 (H5N1) 
A/chicken/Hokkaido/TU20-28/29/2022 (H5N1)
A/duck/Bangladesh/51601/2021 (H5N1) 

A/pelican/Tumen/932-1/2021 (H5N1) 
A/goose/Chelyabinsk/1341-3/2021 (H5N1) 
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A/chicken/Nha Trang/122/2015 (H5N6) 

A/Whooper swan/Mongolia/25/2020 (H5N6) 
A/duck/Bangladesh/44433/2020 (H5N6) 

A/white-fronted/goose/Miyagi/1/2016 (H5N6) 
A/tufted duck/Hyogo/2812A009/2016 (H5N6) 

A/chicken/Vietnam/HU10-214/2018 (H6N1) 
A/USA/10048734119/2022 (H1N1) 
A/Tottori/cc0312/2020 (H1N1) 

A/bald eagle/South Carolina/W23-201B/2023 (H5N1) 
A/bald eagle/Georgia/W22-202/2022 (H5N1) 
A/bald eagle/Florida/W22-195/2022 (H5N1) 99

99

99

99

99

99

99

81
99

99

99

80

99
99

97

74

81 79

90

99

95

79

77

78
98

90
92

91

99

99

99

98

96

93

99

78

73

90

98

95

99

86

0.02

Supplementary Figure S3. PA gene (segment 3) phylogenetic tree



A/chicken/Aomori/TU19-107/108/2022 (H5N1) 
A/chicken/Aomori/TU18-143/144/2022 (H5N1) 
A/whooper swan/Iwate/0303B006/2022 (H5N1) 
A/chicken/Iwate/TU16-1/12/2022 (H5N1) 
A/white-fronted goose/Iwate/TU16-74/2022(H5N1) 
A/jungle crow/Iwate/0304I001/2022 (H5N1) 
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A/emu/Iwate/TU24-19/20/2022 (H5N1) 
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A/chicken/Akita/TU22-31/2022 (H5N1) 
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A/goose/Chelyabinsk/1341-3/2021 (H5N1) 
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A/chicken/Hokkaido/TU25-3/2022 (H5N1) 
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A/common porchard/Aichi/2301N025/2017 (H5N6) 

A/chicken/Kumamoto/1-7/2014 (H5N8) 
A/goose/Guangdong/k0103/2010 (H5N5) 

A/duck/Eastern China/008/2008 (H5N5) 
A/duck/Vietnam/HN5956/2019 (H3N8) 

A/Ross’s goose/North Dakota/N22-08/2022 (H5N1) 
A/striped skunk/Kansas/W23-175/2023 (H5N1) 

A/snow goose/North Dakota/N22-06/2022 (H5N1) 
A/black vulture/Georgia/W22-769/2022 (H5N1) 

A/black vulture/Florida/W22-168/2022 (H5N1) 
A/bald eagle/South Carolina/W23-201B/2023 (H5N1) 

A/bald eagle/Florida/W22-195/2022 (H5N1) 
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Supplementary Figure S4. NP gene (segment 5) phylogenetic tree



A/emu/Iwate/TU24-1920/2022(H5N1)
A/stellers sea eagle/Hokkaido/20220308001/2022(H5N1)
A/eastern buzzard/Niigata/1501B001/2022 H5N1
A/white-tailed eagle/Hokkaido/22-RU-WTE-2/2022 NA
A/emu/Hokkaido/TU21-12/2022(H5N1)

A/jungle crow/Hokkaido/0104B087/2022(H5N1)
A/white-fronted goose/Iwate/TU16-74/2022(H5N1)

A/chicken/Hokkaido/TU20-2829/2022(H5N1)
A/jungle crow/Iwate/0303I003/2022(H5N1)
A/whooper swan/Iwate/0302I001T/2022 (H5N1)
A/white-tailed eagle/Hokkaido/20220202001/2022(H5N1)

A/crow/Fukuoka/TU54-47/2023(H5N1)
A/white-tailed eagle/Hokkaido/OU-1/2022 (H5N1)
A/greater white-fronted goose/Miyagi/NIES214/2022 H5N1
A/peregrine falcon/Niigata/NIES231/2022

A/pelican/Tumen/1032-1/2021(H5N1)
A/chicken/Egypt/F71-F114C/2022(H5N1)

A/goose/Chelyabinsk/1341-3/2021(H5N1)
A/pintail/Egypt/RA19853OP/2021(H5N1)

A/Great White Pelican/Mauritania/11/2022(H5N1)
A/Mule-duck/France/22083/2022(H5N1)
A/Mule-duck/France/21343/2021(H5N1)
A/Pekin-duck/France/22005/2022(H5N1)

A/chicken/Nigeria/VRD21-109 21VIR2370-425/2021(H5N1)
A/chicken/Lesotho/352.3/2021(H5N1)
A/chicken/Lesotho/341.10/2021(H5N1)
A/harbor seal/Maine/MME-22-185Pv-L/2022(H5N1)
Influenza A virus (A/goose/Czech Republic/18520-1/2021(H5N1))
A/snow goose/North Dakota/N22-06/2022(H5N1)
A/black vulture/Florida/W22-168/2022(H5N1)
A/snow goose/Kansas/W22-199A/2022(H5N1)
A/bald eagle/Florida/W22-195/2022(H5N1))
A/bald eagle/Georgia/W22-202/2022(H5N1)
A/Rosss goose/North Dakota/N22-08/2022(H5N1)

A/chicken/Hokkaido/TU25-3/2022(H5N1)
A/northern shoveler/Egypt/MB-D-709C/2016(H4N1)

A/chicken/Vietnam/HU10-214/2018(H6N1)
A/unidentified bird/Oita/NIES1100/2020(H1N1)

A/aquatic bird/South Korea/CN81/2014(H1N1)
A/duck/Hokkaido/W9/2015(H1N1)

A/Pacific black duck/Tasmania/20-1059-1/2020(H7N1))
A/Pacific black duck/Victoria/11840/2019(H2N1)

A/wild waterbird/South Australia/19-9013889-76/2019(H7N1)
A/duck/Hokkaido/162/2013(H2N1)

A/duck/Chiba/884/2004(H3N1)
A/duck/Hokkaido/119/2003(H7N1)

A/chicken/Japan/AQ-HE29-86/2017(H6N1)
A/duck/Hong Kong/836/1980(H3N1)

A/swine/Thailand/CU-SA43/2010(H1N1)
A/swine/Aichi/101/2018(H1N1))

A/swine/Zambia/277/2018(H1N1)
A/Human/New York City/PV63257/2022(H1N1)
A/USA/10048734119/2022(H1N1)

A/human/Fukushima/O765/2019(H1N1)
A/swine/Tottori/B34/2020(H1N1)
A/Tottori/cc0312/2020(H1N1)

(A/duck/Miyagi/66/1977(H1N1)
(A/duck/Australia/1980(H1N1)

A/mallard/New York/AH0179402/2021(H4N1)
(A/duck/Hokkaido/W159/2006(H6N1)) viral cRNA segment 6 complete sequence

A/R(Japan/305/57-Bellamy/42)(H2N1))
A/swine/North Carolina/A02861227/2023(H1N1)
A/swine/Minnesota/A02861230/2023(H1N1)100
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Supplementary Figure S5. NA gene (segment 6) phylogenetic tree



A/jungle crow/Iwate/0304I001/2022 (H5N1) 
A/chicken/Iwate/TU16-11/12/2022 (H5N1) 
A/crow/Fukuoka/TU54-47/2023 (H5N1) 
A/emu/Hokkaido/TU21-1/2/2022 (H5N1) 
A/jungle crow/Hokkaido/0104B085/2022 (H5N1) 
A/jungle crow/Hokkaido/0104B087/2022 (H5N1) 
A/jungle crow/Iwate/0303I003/2022 (H5N1) 
A/white-fronted goose/Iwate/TU16-74/2022 (H5N1) 
A/whooper swan/Iwate/0302I001T/2022 (H5N1) 
A/whooper swan/Iwate/0303B006/2022 (H5N1) 
A/chicken/Aomori/TU19-107/108/2022 (H5N1) 
A/jungle crow/Akita/0504F001/2022 (H5N1) 
A/chicken/Akita/TU22-31/2022 (H5N1) 
A/chicken/Miyagi/TU17-17/18/2022 (H5N1) 
A/white-tailed eagle/Hokkaido/OU-1/2022 (H5N1)
A/emu/Iwate/TU24-19/20/2022 (H5N1) 
A/white-tailed eagle/Hokkaido/22-RU-WTE-2/2022 MP
A/chicken/Hokkaido/TU20-28/29/2022 (H5N1)

A/Mule-duck/France/21343/2021 (H5N1) 
A/goose/Chelyabinsk/1341-3/2021 (H5N1) 
A/ibis/Egypt/RLQP-229S/2022 (H5N1) 
A/pelican/Tumen/1032-1/2021 (H5N1) 
A/Great White Pelican/Mauritania/11/2022 (H5N1) 
A/duck/Bangladesh/51601/2021 (H5N1) 

A/crow/Fukuoka/TU48-37/2022 (H5N1) 
A/Cormorant/Namibia/141/2022 (H5N1) 

A/chicken/Lesotho/341.10/2021 (H5N1) 
A/poultry/Benin/21-A-08-033-O/2021 (H5N1) 

A/chicken/Nigeria/VRD21-102/21VIR2370-4242/021 (H5N1) 
A/goose/Czech Republic/18520-1/2021 (H5N1) 
A/black vulture/Georgia/W22-769/2022 (H5N1) 

A/brown pelican/North Carolina/W23-019/2022 (H5N1) 
A/snow goose/North Dakota/N22-06/2022 (H5N1) 

A/bald eagle/South Carolina/W23-201B/2023 (H5N1) 
A/striped skunk/Kansas/W23-175/2023 (H5N1) 

A/Lesser scaup/MD -LC-EESC-024/2022 (H5N1) 
A/American wigeon/South Carolina/AH0195145 2021 (H5N1) 
A/snow goose/Kentucky/W22-092/2022(H5N1) 
A/bald eagle Georgia/W22-202/2022 (H5N1) 

A/harbor seal/Maine/MME-22-150Pv-ns/2022(H5N1) 
A/bald eagle/Florida/W22-195/2022 (H5N1) 

A/chicken/Hokkaido/TU25-3/2022 (H5N1) 
A/chicken/Chiba/TU14-1/2/2022 (H5N1) 

A/chicken/Ehime/TU10-2-13/2022 (H5N1) 
A/chicken/Kagoshima/TU13-3/4/2022 (H5N1) 

A/chicken/Nigeria/VRD21-53B/21VIR2288-5/2021 (H5N8) 
A/environment/Akita/TU1-49/2021 (H5N8) 

A/water/Nagano/SW0214/2021 (H5N8) 
A/Guangdong/1/2021 (H5N6) 

A/tundra swan/Shanghai/CM20111601/2020 (H5N8) 
A/environment/Tokushima/T47-36/2021 (H5N8) 
A/Cygnus columbianus/Hubei/56/2020 (H5N8) 

A/mallard/Miyazaki/4501C607-c6/2021 (H5N8) 
A/environment sample/China/TZ001/2021 (H5N8) 

A/duck/Egypt/A16368/2018 (H5N8) 
A/peregrine falcon/Hokkaido/4801Z001/2021 (H5N8) 
A/Mandarin duck/Kagoshima/d57/2020 (H5N8) 

A/chicken/Ibaraki/T41-66/2021 (H5N8) 
A/northern pintail/Hokkaido/M13/2020 (H5N8) 

A/falcated duck/Kagoshima/KU-d3/2020 (H5N8) 
A/goose/Guangdong/k0103/2010 (H5N5) 

A/duck/Eastern China/008/2008 (H5N5) 
A/duck/Taiwan/A3400/2015 (H5N8) 

A/chicken/Kumamoto/1-7/2014 (H5N8) 
A/whooper swan/Hamanaka/2011 (H5N1) 

A/duck Ha Tinh/HT7/2014 (H5N6) 
A/duck/Sichuan/NCXN11/2014 (H5N1) 

A/chicken/Nha Trang/122/2015 (H5N6) 
A/Whooper swan/Mongolia/25/2020 (H5N6) 

A/duck/Bangladesh/44433/2020 (H5N6) 
A/white-fronted goose/Miyagi/1/2016 (H5N6) 
A/tufted duck/Hyogo/2812A009/2016 (H5N6) 

A/Tottori/cc0312/2020 (H1N1) 
A/USA/10048734119/2022 (H1N1) 

A/Human/New York City/PV63257/2022 (H1N1) 98
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Supplementary Figure S6. M gene (segment 7) phylogenetic tree



A/jungle crow/Akita/0504F001/2022 (H5N1) 
A/goose/Chelyabinsk/1341-3/2021 (H5N1) 
A/jungle crow/Hokkaido/0104B085/2022 (H5N1) 
A/jungle crow/Hokkaido/0104B087/2022 (H5N1) 
A/jungle crow/Iwate/0304I001/2022 (H5N1) 
A/white-fronted goose/Iwate/TU16-74/2022 (H5N1) 
A/whooper swan/Iwate/0302I001T/2022 (H5N1) 
A/white-tailed eagle/Hokkaido/OU-1/2022 (H5N1)
A/crow/Fukuoka/TU54-47/2023 (H5N1) 

A/whooper swan/Iwate/0303B006/2022 (H5N1) 
A/emu/Iwate/TU24-19/20/2022 (H5N1) 
A/chicken/Miyagi/TU17-17/18/2022 (H5N1) 
A/chicken/Iwate/TU16-11/12/2022 (H5N1) 
A/white-tailed eagle/Hokkaido/22-RU-WTE-2/2022 NS
A/emu/Hokkaido/TU21-1/2/2022 (H5N1) 
A/pelican/Tumen/932-1/2021 (H5N1) 
A/chicken/Hokkaido/TU20-28/29/2022 (H5N1) 
A/pintail/Egypt/RA19853OP/2021 (H5N1) 
A/Great White Pelican/Mauritania/11/2022 (H5N1) 
A/chicken/Aomori/TU18-143/144/2022 (H5N1) 

A/chicken/Akita/TU22-31/2022 (H5N1) 
A/Mule-duck/France/22083/2022 (H5N1) 

A/Mule-duck/France/21343/2021 (H5N1) 
A/Pekin-duck/France/22005/2022 (H5N1) 

A/chicken/France/21328/2021 (H5N1) 
A/duck/Bangladesh/51601/2021 (H5N1) 

A/ibis/Egypt/RLQP-229S/2022 (H5N1) 
A/Cormorant/Namibia/141/2022 (H5N1) 
A/chicken/Lesotho/341.10/2021 (H5N1) 
A/poultry/Benin/21-A-08-009-O/2021 (H5N1) 
A/goose/Czech Republic/18520-1/2021 (H5N1) 
A/harbor seal/Maine/MME-22-150Pv-ns/2022 (H5N1) 
A/brown pelican/North Carolina/W23-019/2022 (H5N1) 

A/bald eagle/South Carolina/W23-201B/2023 (H5N1) 
A/bald eagle/Georgia/W22-202/2022 (H5N1) 
A/snow goose/North Dakota/N22-06/2022 (H5N1) 

A/Lesser scaup/MD -LC-EESC-024/2022 (H5N1) 
A/black vulture/Florida/W22-168/2022 (H5N1) 
A/American wigeon/South Carolina/AH0195145/2021 (H5N1) 

A/common teal/Egypt/MB-D-1577C/2018 (H8N4) 
A/duck/Taiwan/A3400/2015 (H5N8) 

A/chicken/Saitama/TU7-34/36/2021 (H5N1) 
A/chicken/Kagoshima/TU13-3/4/2022 (H5N1) 
A/chicken/Ehime/TU10-2-13/2022 (H5N1) 

A/chicken/Chiba/TU14-1/2/2022 (H5N1) 
A/white-fronted goose/Miyagi/1/2016 (H5N6) 

A/common porchard/Aichi/2301N025/2017 (H5N6) 
A/chicken/Vietnam/NCVD-15A59/2015 (H5N6) 
A/chicken/Nha Trang/122/2015 (H5N6) 

A/Whooper swan/Mongolia/25/2020 (H5N6) 
A/whooper swan/Hamanaka/2011 (H5N1) 
A/northern pintail/Hokkaido/M13/2020 (H5N8) 
A/falcated duck/Kagoshima/KU-d3/2020 (H5N8) 
A/chicken/Ibaraki/T41-66/2021 (H5N8) 
A/peregrine falcon/Hokkaido/4801Z001/2021 (H5N8) 
A/Mandarin duck/Kagoshima/d57/2020 (H5N8) 

A/purple heron/Egypt/MB 933C/2016 (H5N5) 
A/mute swan/Denmark/10771-1S/2018 (H5N6) 

A/duck/Egypt/A16368/2018 (H5N8) 
A/duck/Egypt/A16793/2019(H5N8) 

A/chicken/Nigeria/VRD21-53B/21VIR2288-5/2021 (H5N8) 
A/Cygnus columbianus/Hubei/50/2020 (H5N8) 

A/water/Nagano/SW0214/2021 (H5N8) 
A/environment/Tokushima/T47-36/2021 (H5N8) 
A/environment sample/China/TZ001/2021 (H5N8) 
A/tundra swan/Shanghai/CM20111601/2020 (H5N8) 
A/environment/Akita/TU1-49/2021 (H5N8) 

A/chicken/ Kumamoto/1-7/2014 (H5N8) 
A/Guangdong/1/2021 (H5N6) 

A/crow/Fukuoka/TU48-37/2022 (H5N1) 
A/striped skunk/Kansas/W23-175/2023 (H5N1) 

A/Human/New York City/PV63257/2022 (H1N1) 
A/duck/Hokkaido/W9/2015 (H1N1) 
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Supplementary Figure S7. NS gene (segment 8) phylogenetic tree


