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Figure S1. Evolutionary relationships of the PB2 gene of highly pathogenic clade 2.3.4.4 A(H5) influenza vi-
ruses. Branch colors represent eight different clades of2.3.4.4 viruses (2.3.4.4a–2.3.4.4h). Red asterisks indicate 
novel Pakistan A(H5N8)viruses; green asterisk indicates human A(H5N8) virus; and orange asterisk denotes 
vaccine strain. Significant amino acid mutations are indicated at major nodes. Bayesian posterior probability 
(PP) values greater than 0.95 are shown. 
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Avian|Europe|A/chicken/Russia_Novosibirsk_region/3-1/2020_H5N8_2020/09/20

Avian|Asia|A/Jungle_crow/Hyogo/2803E024T/2018_H5NX_2018/03/07

Avian|Europe|A/Eur_Wig/NL-Greonterp/16015653-001/2016_H5N8_2016/12/08

Avian|Europe|A/Goose/Hungary/17261/2017_H5N8_2017/04/18

Avian|Asia|A/chicken/Sichuan/NCJPL1/2014_H5NX_2014/04/27

Avian|Asia|A/whooper_swan/Ibaraki/301T/2016_H5NX_2016/12/28

Avian|Asia|A/Muscovy_duck/Long_An/AI470/2018_H5NX_2018/07/25

Avian|Europe|A/chicken/Croatia/104/2017_H5NX_2017/03/07

Avian|Asia|A/Chicken/Riyadh/AI10/2017_H5N8_2017/01/01

Avian|Europe|A/turkey/Italy/17VIR8819-3/2017_H5N8_2017/10/09

Avian|Asia|A/duck/Korea/H2397/2015_H5N8_2015/02/23

Avian|Asia|A/chicken/Iran/18VIR2027-04/2017_H5N8_2017/10/16

Human|Asia|A/Guangxi/31906/2018_H5NX_2018/08/15

Clade_2.3.4.4f|A/chicken/Vietnam/NCVD/15A59/2015_H5N6_{2.3.4.4f}_2015/08/18

Avian|Asia|A/duck/Bangladesh/19D849/2017_H5NX_2017/05/03

Avian|Europe|A/chicken/Astrakhan/321-09/2020_H5N8_2020/12/12

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY6-LU/2016_H5N8_2016/05/11

Avian|Europe|A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_H5N8_2016/12/19

Avian|Asia|A/tufted_duck/Hyogo/2812A009/2016_H5NX_2016/12/28

Avian|Asia|A/duck/Bangladesh/19D852/2017_H5NX_2017/05/03

Env|Asia|A/water/Qinghai/i34-39/2016_H5N8_2016/05/14

Avian|Asia|A/duck/Viet_Nam/HU12-980/2019_H5NX_2019/09/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY18-B/2016_H5N8_2016/05/15

Avian|Europe|A/chicken/Russia_Novosibirsk_region/1910-1/2020_H5N8_2020/09/22

Avian|Asia|A/duck/Quang_Ninh/371/2018_H5NX_2018/02/06

Avian|Asia|A/goose/Taiwan/TNO8/2015_H5N8_2015/01/17

Avian|Europe|A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_H5N8_2016/12/11

Avian|Europe|A/chicken/Italy/17VIR9868-1/2017_H5N8_2017/11/02

Avian|Europe|A/chicken/Bulgaria/Dobrich/163-2/2018_H5N8_2018/07/05

Avian|Asia|A/Chicken/Al-Ahsaa/AI8/2017_H5N8_2017/01/01

Avian|Asia|A/spot-bille d_duck/Korea/H455-42/2014_H5N8_2014/02/08

Avian|Asia|A/Black_swan/Hubei/3/2017_H5N8_2017/01/12

Avian|Asia|A/common_teal/Korea/W547/2016_H5N8_2016/12/15

Avian|Asia|A/duck/Ha_Tinh/HT7/2014_H5NX_2014/05/14

Clade_2.3.4|A/Japanese_white-eye/Hong_Kong/1038/2006_H5N1_{2.3.4}_2006/01/01

Avian|Europe|A/goose/Samara/459/2018_H5N8_2018/06/22

Avian|Europe|A/turkey/Italy/17VIR3192-1/2017_H5N8_2017/04/11

Avian|Europe|A/domestic_goose/Poland/33/2016_H5N8_2016/12/02

Avian|Europe|A/domestic_duck/Siberia/49_feather/2016_H5N8_2016/01/01

Avian|Asia|A/black_headed_gull/Ibaraki/289T/2016_H5NX_2016/12/26

Avian|Asia|A/goose/Hunan/HN57/2015_H5NX_2015/09/13

Avian|Europe|A/tufted_duck/Denmark/17740-1/2016_H5N8_2016/11/08

Avian|Europe|A/Guinea_fowl/Belgium/6102/2017_H5N8_2017/06/14

Avian|Asia|A/duck/Chiba/26-372-61/2014_H5N8_2014/11/18

Avian|Europe|A/barnacle_goose/Netherlands/20016935-002/2020_H5N8_2020/11/01

Avian|Europe|A/Goose/Hungary/1030/2017_H5N8_2017/01/11

Avian|Europe|A/turkey/Italy/17VIR6111-16/2017_H5N8_2017/07/31

Avian|Asia|A/duck/Korea/H0078/2014_H5N8_2014/01/22

Avian|Asia|A/mute_swan/Hyogo/2801ITM003/2017_H5NX_2017/01/14

Avian|Europe|A/barnacle_goose/Germany-SH/AI02167/2020_H5N8_2020/10/28

Avian|Europe|A/greylag_goose/Italy/20VIR7660-6/2020_H5N8_2020/11/29

Avian|Europe|A/turkey/Rostov-on-Don/817/2018_H5N8_2018/07/16

Avian|Europe|A/chicken/Czech_Republic/2502-2/2021_H5N8_2021/02/03

Avian|Asia|A/goose/Taiwan/01003/2015_H5N8_2015/01/09

Avian|Asia|A/jungle_crow/Hyogo/2803A002/2018_H5NX_2018/03/01

Avian|Europe|A/greylag_goose/Germany-NI/AR703-L02138/2017_H5N8_2017/01/25

Avian|Asia|A/Ornamental_bird/Al-Qasim/AI9/2017_H5N8_2017/01/01

Avian|Europe|A/mute_swan/Wales/048068/2020_H5NX_2020/11/24

Avian|Europe|A/chicken/Shchyolkovo/47/2017_H5N8_2017/03/05

Avian|Europe|A/turkey/Croatia/104/2020_H5N8_2020/11/17

Env|Asia|A/environment/Chang_Sha/399/2014_H5NX_2014/09/18

Avian|Europe|A/chicken/Germany-SH/AR163-L02542/2018_H5NX_2018/03/19

Avian|Asia|A/mute_swan/Shimane/3211A002/2017_H5NX_2017/11/16

Avian|Europe|A/chicken/Germany-SH/R8758/2016_H5N8_2016/11/11

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX22/2016_H5N8_2016/05/12

Env|Asia|A/Environment/Chongqing/45155/2015_H5NX_2015/02/12

New_A/chicken/Pakistan/531/2018_H5N8_2018/10/18

New_A/quail/Pakistan/998/2018_H5N8_2018/12/17

Avian|Europe|A/Ch/NL-Rhenen/16016141-006/2016_H5N8_2016/12/17

Avian|Europe|A/decoy_duck/France/161104e/2016_H5N8_2016/11/26

Avian|Asia|A/Bar-headed_Goose/Qinghai/A16/2016_H5N8_2016/05/13

Avian|Europe|A/canada_goose/England/AV58_18OPpoolEP1/2018_H5NX_2018/01/05

Avian|Asia|A/goose/Jiangsu/QD5/2014_H5N8_2014/02/27

Avian|Asia|A/Holland_pigeon/Riyadh/AI3/2017_H5N8_2017/01/01

Avian|Europe|A/chicken/Italy/17VIR9113/2017_H5N8_2017/10/16

Avian|Europe|A/mute_swan/Netherlands/20015931-001/2020_H5N8_2020/10/17

Avian|Europe|A/Chicken/Netherlands/14015824/2014_H5N8_2014/11/20

Avian|Europe|A/chicken/Bulgaria/Dobrich/115/2018_H5N8_2018/06/12

Avian|Europe|A/goose/Kalmykia/813/2016_H5N8_2016/11/07

Avian|Asia|A/duck/Bangladesh/19D853/2017_H5NX_2017/05/03

Avian|Europe|A/chicken/Orel/533/2018_H5N8_2018/06/20

Avian|Asia|A/chicken/Korea/H204/2018_H5NX_2018/01/27

Avian|Europe|A/turkey/Czech_Republic/3071/2020_H5N8_2020/02/17

Avian|Europe|A/Ch/NL-Zoeterwoude/16016484-021-025/2016_H5N8_2016/12/24

Avian|Europe|A/chicken/Chechnya/58/2017_H5N8_2017/01/08

Avian|Europe|A/chicken/Italy/17VIR8783-5/2017_H5N8_2017/10/06

Avian|Asia|A/Bar-headed_Goose/Qinghai/B54/2016_H5N8_2016/05/15

Avian|Europe|A/Rook/Hungary/4975/2017_H5N8_2017/02/08

Avian|Asia|A/wild_bird/Iran/17RS654-24/2016_H5N8_2016/12/09

Avian|Asia|A/mallard/Korea/Jeju-H24/2017_H5NX_2017/11/27

Clade_2.3.4.4e|A/duck/Hyogo/1/2016_H5N6_{2.3.4.4e}_2016/11/14

Avian|Europe|A/Duck/Hungary/54738/2016_H5N8_2016/11/09

Avian|Asia|A/duck/Bangladesh/19D857/2017_H5NX_2017/05/03

Avian|Asia|A/tufted_duck/Shimane/3211TY001/2017_H5NX_2017/11/07

Avian|Asia|A/duck/Zhejiang/925169/2014_H5N8_2014/09/25

Avian|Europe|A/domestic_duck/Poland/271/2020_H5N8_2020/02/29

Avian|Europe|A/chicken/Netherlands/20019879-001005/2020_H5N1_2020/12/14

Avian|Europe|A/chicken/Bulgaria/Haskovo/411/2017_H5N8_2017/10/19

Avian|Europe|A/Ural_owl/Voronezh/14/2017_H5N8_2017/01/06

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3619_2017/2017_H5N8_2017/12/01

Avian|Asia|A/duck/Eastern_China/S0322/2014_H5NX_2014/03/22

Avian|Asia|A/Chicken/Riyadh/A15/2018_H5N8_2017/01/01

Avian|Asia|A/mandarin_duck/Korea/H71/2017_H5NX_2017/12/20

Avian|Asia|A/chicken/Iran/18VIR2027-03/2017_H5N8_2017/10/21

Avian|Europe|A/environment/Kamchatka/18/2016_H5NX_2016/10/01

Avian|Europe|A/swan/Italy/17VIR9038-1/2017_H5N8_2017/10/11

Avian|Europe|A/steamer_duck/Germany-SN/AI00346/2020_H5N8_2020/03/26

Clade_2.3.4.4b|Human|Asia|A/Fujian/Sanyuan/21099/2017_H5N6_{2.3.4.4b}_2017/12/25

Avian|Europe|A/goose/Russia_Omsk_region/55-1/2020_H5N8_2020/08/29

Avian|Asia|A/Jungle_crow/Hyogo/2803E026T/2018_H5NX_2018/03/08

Avian|Europe|A/Black-headed_Gull/Netherlands/29/2017_H5NX_2017/12/18

Avian|Asia|A/duck/Sichuan/NCXJ15/2014_H5NX_2014/04/27

Avian|Asia|A/duck/Vietnam/LBM1099/2018_H5NX_2018/02/01

Avian|Asia|A/Bean_goose/Hubei/CH-i122/2017_H5N8_H5N8_2017/02/24

Avian|Africa|A/chicken/Cameroon/17RS1661-1/2017_H5N8_2017/01/01

Avian|Asia|A/goose/Yangzhou/YZ587/2016_H5NX_2016/05/20

Avian|Asia|A/Anas_platyrhynchos/Korea/W612/2017_H5NX_2017/12/13

Avian|Asia|A/great_egret/Korea/H0912/2014_H5N8_2014/03/07

Clade_2.3.4.4c|Avian|NorthAmerica|A/gyrfalcon/Washington/41088/6/2014_H5N8_{2.3.4.4c}_2014/01/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY12-LU/2016_H5N8_2016/05/13

Avian|Asia|A/Spoonbill/HK/17-18259/2017_H5NX_2017/12/22

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY2-B/2016_H5N8_2016/05/12

Avian|Europe|A/Chicken/Hungary/2496/2017_H5N8_2017/01/24

Avian|Europe|A/Eurasian_Wigeon/Netherlands/1/2020_H5N1_2020/10/16

Avian|Europe|A/turkey/Italy/17VIR538-1/2017_H5N8_2017/01/20

Avian|Asia|A/Crow/Aghakhan/2017_H5N8_2017/09/08

Avian|Europe|A/chicken/Greece/39_2017a/2017_H5NX_2017/02/06

Env|Asia|A/Environment/Chongqing/45440/2014_H5NX_2014/12/15

Avian|Asia|A/chicken/Korea/H1289/2014_H5N8_2014/04/18

Avian|Europe|A/Goose/Hungary/59763/2016_H5N8_2016/11/27

Avian|Asia|A/chicken/Korea/H219/2018_H5NX_2018/02/08

Avian|Europe|A/Chicken/Netherlands/18000887-005/2018_H5NX_2018/01/20

Avian|Europe|A/turkey/Germany-ST/AI00352/2020_H5N8_2020/03/27

Avian|Europe|A/caspian_gull/Switzerland/V247-L02004/2016_H5N8_2016/11/01

Avian|Europe|A/duck/Italy/17VIR8898/2017_H5N8_2017/10/16

Avian|Europe|A/Turkey/Hungary/2030/2017_H5N8_2017/01/18

Avian|Europe|A/wild_duck/Tyva/35/2016_H5N8_2016/05/25

Avian|Asia|A/chicken/Kagawa/14T-2/2018_H5NX_2018/01/11

Avian|Europe|A/buzzard/Germany-MV/AI02166/2020_H5NX_2020/10/29

Env|Asia|A/Environment/Chongqing/72096/2014_H5NX_2014/05/14

Env|Asia|A/environment/Kagoshima/KU-ngr-H/2014_H5N8_2014/12/01

Avian|Europe|A/turkey/Italy/17VIR1338-3/2017_H5N8_2017/02/14

Avian|Asia|A/chicken/Korea/H214/2018_H5NX_2018/02/04

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3592_2017/2017_H5N8_2017/12/01

Avian|Europe|A/mute_swan/Switzerland/V0244.2-L02307/2017_H5N8_2017/08/10

Avian|Europe|A/Mute_swan/Netherlands/17017903-002/2017_H5NX_2017/12/19

Avian|Africa|A/northern_shoveler/Egypt/813C/2016_H5N8_2016/12/01

Env|Asia|A/Environment/Xinjiang/00300/2014_H5NX_2014/10/21

Avian|Asia|A/chicken/Nha_Trang/122/2015_H5NX_2015/11/14

Clade_2.3.4.4g|Avian|Asia|A/chicken/Japan/AQ-HE144/2015_H5NX_{Clade_2.3.4.4g}_2015/11/25

Avian|Asia|A/goose/Shandong/WFSG1/2014_H5N8_2014/04/11

Avian|Europe|A/partridge/Bulgaria/Plovdiv/60-2/2018_H5N8_2018/04/13

Avian|Europe|A/Greylag_goose/England/033100/2020_H5N8_2020/10/30

Avian|Europe|A/mute_swan/Poland/64/2017_H5NX_2017/01/31

Avian|Asia|A/duck/Hunan/HN342/2015_H5NX_2015/12/18

Avian|Europe|A/duck/Bulgaria/Dobrich/407/2017_H5N8_2017/10/17

Avian|Asia|A/mandarin_duck/Korea/H119-3/2017_H5NX_2017/12/28

Avian|Asia|A/chicken/Iran/17RS654-01/2016_H5N8_2016/11/14

Avian|Europe|A/buzzard/Germany-NRW/AR279/2018_H5NX_2018/05/01

Avian|Europe|A/chicken/Moscow/94/2017_H5N8_2017/02/28

Avian|Europe|A/Teal/NL-Ferwert/16015273-013/2016_H5N8_2016/12/01

Avian|Europe|A/C_Gull/NL-Slootdorp/16014102-003/2016_H5N8_2016/11/11

Avian|Africa|A/green-winged_teal/Egypt/871/2016_H5N8_2016/12/08

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO3-B/2016_H5N8_2016/05/12

Avian|Europe|A/chicken/Republic_of_Macedonia/466/2017_H5N8_2017/01/28

Avian|Europe|A/chicken/Czech_Republic/1566/2021_H5N8_2021/01/22

Avian|Europe|A/chicken/Rostov-on-Don/766/2018_H5N8_2018/07/09

Avian|Europe|A/chicken/France/20P016448/2020_H5N8_2020/11/10

Avian|Europe|A/tufted_duck/Germany/AR8459-L01988/2016_H5N8_2016/11/08

Avian|Europe|A/turkey/Germany-SH/R8595/2016_H5N8_2016/11/09

Avian|Europe|A/T_Dk/NL-Rotterdam/16014155-001/2016_H5N8_2016/11/14

Avian|Europe|A/common_teal/Italy/20VIR7439-190/2020_H5NX_2020/11/28

Avian|Asia|A/baikal_teal/Korea/2417/2014_H5N8_2014/01/20

Avian|Asia|A/goose/Taiwan/TNC10/2015_H5N8_2015/01/17

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-5/2017_H5N8_2017/05/14

Avian|Europe|A/domestic_goose/Poland/274/2020_H5N8_2020/03/01

Avian|Europe|A/peregrine_falcon/Ireland/20VIR7872-1/2020_H5N8_2020/11/01

Env|Asia|A/Environment/Chongqing/72076/2014_H5NX_2014/05/20

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY10-B/2016_H5N8_2016/05/09

Env|Asia|A/Environment/Chongqing/28957/2014_H5NX_2014/03/19

Avian|Europe|A/domestic_duck/Germany-MV/R9764/2016_H5N8_2016/11/21

New_A/environment/Pakistan/927/2018_H5N8_2018/12/13

Avian|Europe|A/domestic_duck/Poland/223/2020_H5N8_2020/02/21

Avian|Asia|A/goose/Shandong/05.23_AY-GS/2015_Mixed_H5N8_2015/05/23

Avian|Europe|A/T_Dk/NL-Werkendam/16014159-002/2016_H5N8_2016/11/14

Avian|Europe|A/chicken/Italy/17VIR7062-1/2017_H5N8_2017/08/25

New_A/chicken/Pakistan/1000/2018_H5N8_2018/12/17

Avian|Asia|A/gadwall/Korea/H2209/2015_H5N8_2015/01/23

Avian|Europe|A/goose/Russian_Federation/Omsk/1680-6/2020_H5NX_2020/10/02

Avian|Europe|A/turkey/Italy/17VIR6357-2/2017_H5N8_2017/08/04

Avian|Europe|A/greylag_goose/Netherlands/20016879-001/2020_H5N8_2020/11/01

Avian|Asia|A/chicken/Niigata/1-3C/2016_H5NX_2016/11/28

Avian|Europe|A/Mute_swan/Hungary/2825/2017_H5N8_2017/01/24

Avian|Europe|A/domestic_duck/Germany-MV/R9869/2016_H5N8_2016/11/23

Avian|Asia|A/Jungle_crow/Hyogo/2803E027C/2018_H5NX_2018/03/11

Avian|Europe|A/Mute_swan/Hungary/1955/2017_H5N8_2017/01/18

Avian|Asia|A/goose/Eastern_China/S0408/2014_H5N8_2014/04/08

Avian|Asia|A/goose/Bangladesh/19D855/2017_H5NX_2017/05/03

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3594_2017/2017_H5N8_2017/12/01

Avian|Asia|A/chicken/Niigata/1-2C/2016_H5NX_2016/11/28

Avian|Asia|A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_H5N8_2020/09/19

Avian|Asia|A/duck/Korea/H70/2017_H5NX_2017/12/22

Avian|Asia|A/goose/SiChuan/15/2015_H5NX_2015/04/07

Avian|Europe|A/Mute_Swan/Netherlands/17017367-012/2017_H5NX_2017/12/09

Avian|Europe|A/Ch/NL-Den_Oever/16014231-001/2016_H5N8_2016/11/15
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Figure S2. Evolutionary relationships of the PB1 gene of highly pathogenic clade 2.3.4.4 A(H5) influenza viruses. Branch 
colors represent eight different clades of 2.3.4.4 viruses (2.3.4.4a–2.3.4.4h). Red asterisks indicate novel Pakistan A(H5N8) 
viruses; green asterisk indicates human A(H5N8) virus; and orange asterisk denotes vaccine strain. Significant amino acid 
mutations are indicated at major nodes. Bayesian posterior probability (PP) values greater than 0.95 are shown. 

PB1

Avian|Asia|A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_H5N8_2020/09/19

Avian|Europe|A/decoy_duck/France/161104e/2016_H5N8_2016/11/26

Avian|Asia|A/chicken/Iran/18VIR2027-04/2017_H5N8_2017/10/16

Avian|Europe|A/greylag_goose/Germany-NI/AR11353-L02142/2016_H5NX_2016/12/27

Avian|Asia|A/mute_swan/Shimane/3211A002/2017_H5NX_2017/11/16

Avian|Africa|A/duck/Egypt/N13736E/2017_H5N8_2017/02/15

Env|Asia|A/environment/Hokkaido/1-8/2016_H5NX_2016/12/16

Avian|Europe|A/chicken/Italy/17VIR10053/2017_H5N8_2017/11/07

Avian|Asia|A/Turkey/Riyadh/AI1/2017_H5N8_2017/01/01

Avian|Europe|A/Chicken/Netherlands/18003041-001-005/2018_H5NX_2018/02/25

Avian|Europe|A/Eurasian_Wigeon/Netherlands/4/2020_H5N1_2020/10/16

Avian|Europe|A/domestic_duck/Siberia/49_feather/2016_H5N8_2016/01/01

Avian|Europe|A/domestic_goose/Poland/33/2016_H5N8_2016/12/02

Avian|Europe|A/Rook/Hungary/4975/2017_H5N8_2017/02/08

Avian|Europe|A/greylag_goose/Netherlands/20016879-001/2020_H5N8_2020/11/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/A16/2016_H5N8_2016/05/13

Avian|Europe|A/chicken/Kalmykia/2643/2016_H5N8_2016/11/21

Avian|Europe|A/chicken/Bulgaria/Haskovo/411/2017_H5N8_2017/10/19

Clade_2.3.4.4b|Human|Asia|A/Fujian/Sanyuan/21099/2017_H5N6_{2.3.4.4b}_2017/12/25

Avian|Europe|A/barnacle_goose/Netherlands/20016935-002/2020_H5N8_2020/11/01

Avian|Europe|A/long-eared_owl/Voronezh/16/2017_H5N8_2017/01/06

Avian|Asia|A/Black_swan/Hubei/2/2017_H5N8_2017/01/12

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX22/2016_H5N8_2016/05/12

Avian|Africa|A/little_grebe/Egypt/1056OP/2016_H5NX_2016/12/28

Avian|Asia|A/Chicken/Riyadh/AI6/2017_H5N8_2017/01/01

Avian|Europe|A/Mallard/Netherlands/2/2017_H5N8_2017/01/07

Avian|Europe|A/cormorant/Germany-SH/R896/2017_H5NX_2017/01/30

Avian|Asia|A/goose/Shandong/WFSG1/2014_H5N8_2014/04/11

Avian|Europe|A/chicken/Germany-SH/R8758/2016_H5N8_2016/11/11

Avian|Europe|A/chicken/France/20P016448/2020_H5N8_2020/11/10

Avian|Asia|A/mallard/Korea/H1924-6/2014_H5N8_2014/12/01

Avian|Europe|A/Ch/NL-Rhenen/16016141-006/2016_H5N8_2016/12/17

Avian|Europe|A/canada_goose/England/AV58_18OPpoolEP1/2018_H5NX_2018/01/05

Avian|Europe|A/mallard/Hungary/57857/2016_H5N8_2016/11/21

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3594_2017/2017_H5N8_2017/12/01

Avian|Asia|A/Jungle_crow/Hyogo/2803E028C/2018_H5NX_2018/03/14

Avian|Asia|A/goose/Jiangsu/QD5/2014_H5N8_2014/02/27

Avian|Europe|A/chicken/Italy/17VIR9868-1/2017_H5N8_2017/11/02

Avian|Asia|A/common_teal/Korea/W548/2016_H5N8_2016/12/15

Avian|Europe|A/chicken/Greece/39_2017/2017_H5NX_2017/02/06

Avian|Europe|A/chicken/Germany-SH/AR163-L02542/2018_H5NX_2018/03/19

Avian|Asia|A/duck/Quang_Ninh/371/2018_H5NX_2018/02/06

New_A/environment/Pakistan/927/2018_H5N8_2018/12/13

Avian|Europe|A/domestic_duck/Germany-MV/R9764/2016_H5N8_2016/11/21
Avian|Europe|A/Teal/NL-Ferwert/16015273-013/2016_H5N8_2016/12/01

Avian|Asia|A/chicken/Korea/H2580/2015_H5N8_2015/04/12

Clade_2.3.4.4f|A/chicken/Vietnam/NCVD/15A59/2015_H5N6_{2.3.4.4f}_2015/08/18

Avian|Europe|A/chicken/Kursk/757/2018_H5N8_2018/06/20

Avian|Europe|A/turkey/Poland/182/2020_H5N8_2020/02/07

Human|Asia|A/Guangxi/31906/2018_H5NX_2018/08/15

Avian|Africa|A/grey-headed_gull/Uganda/MUWRP-538/2017_H5NX_2017/01/04

Avian|Asia|A/duck/Korea/H2474/2015_H5N8_2015/03/04

Avian|Asia|A/duck/Vietnam/LBM1099/2018_H5NX_2018/02/01

Avian|Europe|A/mute_swan/Switzerland/V0244.2-L02307/2017_H5N8_2017/08/10

Avian|Asia|A/chicken/Korea/H219/2018_H5NX_2018/02/08

Env|Asia|A/Environment/Chongqing/45349/2015_H5NX_2015/08/20

Avian|Asia|A/chicken/Korea/H204/2018_H5NX_2018/01/27

Avian|Asia|A/greater_scaup/Aichi/2301H050/2017_H5NX_2017/01/31

Avian|Africa|A/northern_shoveler/Egypt/813C/2016_H5N8_2016/12/01

Avian|Europe|A/greylag_goose/Germany-NI/AR703-L02138/2017_H5N8_2017/01/25

Env|Asia|A/Environment/Guangdong/00299/2014_H5NX_2014/12/02

Avian|Asia|A/mute_swan/Hyogo/2801ITM012/2017_H5NX_2017/01/18

Avian|Asia|A/gadwall/Iran/18VIR2027-20/2018_H5NX_2018/01/31

Avian|Asia|A/whooper_swan/Aomori/9/2016_H5NX_2016/12/29

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-5/2017_H5N8_2017/05/14

Avian|Asia|A/Bar-headed_Goose/Qinghai/A21/2016_H5N8_2016/05/14

Avian|Europe|A/chicken/Moscow/94/2017_H5N8_2017/02/28

Avian|Europe|A/turkey/Italy/17VIR3192-1/2017_H5N8_2017/04/11

Avian|Asia|A/chicken/Nha_Trang/122/2015_H5NX_2015/11/14

Avian|Asia|A/chicken/Nghe_An/01VTC/2018_H5NX_2018/07/27

Avian|Asia|A/muscovy/duck/Hunan/HN364/2015_H5NX_2015/12/19

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-40/2017_H5NX_2017/05/13

Avian|Asia|A/duck/Ha_Tinh/HT7/2014_H5NX_2014/05/14

Avian|Europe|A/chicken/Northern_Ireland/2020-17671_21VIR113-11/2020_H5N8_2020/12/31

Avian|Europe|A/chicken/Chechnya/58/2017_H5N8_2017/01/08

Avian|Asia|A/Falcon/Riyadh/AI5/2017_H5N8_2017/01/01

Avian|Asia|A/common_teal/Korea/W547/2016_H5N8_2016/12/15

Avian|Asia|A/mute_swan/Hyogo/2801ITM003/2017_H5NX_2017/01/14

Avian|Asia|A/duck/Korea/H1111/2014_H5N8_2014/03/20

Avian|Asia|A/goose/Taiwan/01003/2015_H5N8_2015/01/09

Avian|Europe|A/chicken/Italy/17VIR10437-2/2017_H5N8_2017/11/21

Avian|Asia|A/Bar-headed_Goose/Qinghai/p18/2016_H5N8_2016/05/15

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3599_2017/2017_H5N8_2017/12/01

Avian|Asia|A/chicken/Taiwan/x37/2016_H5N8_2016/12/21

Avian|Europe|A/swan/Italy/17VIR9038-1/2017_H5N8_2017/10/11

Avian|Asia|A/Domestic_duck/Viet_Nam/A_duck_Vietnam_HU12-1473_2019/2019_H5NX_2019/12/30

Avian|Europe|A/Bl_H_gull/NL-Slootdorp/16014102-002/2016_H5N8_2016/11/11

Clade_2.3.4.4c|Avian|NorthAmerica|A/gyrfalcon/Washington/41088/6/2014_H5N8_{2.3.4.4c}_2014/01/01

Avian|Europe|A/Dk/NL-Biddinghuizen/16015145-021-025/2016_H5N8_2016/12/01

Avian|Europe|A/steamer_duck/Germany-SN/AI00346/2020_H5N8_2020/03/26

Avian|Asia|A/Mallard/Republic_of_Georgia/2/2015_H5N8_2015/01/19

Env|Asia|A/Environment/Chongqing/72096/2014_H5NX_2014/05/14

Avian|Asia|A/chicken/Korea/H1289/2014_H5N8_2014/04/18

Human|Euope|A/Astrakhan/3212/2020_H5N8_2020/12/12

Avian|Europe|A/Brahma_chicken/Belgium/6153/2017_H5N8_2017/06/15

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3616_2017/2017_H5N8_2017/12/01

Avian|Europe|A/turkey/Italy/17VIR9773/2017_H5N8_2017/10/31

Avian|Europe|A/turkey/Italy/17VIR6111-16/2017_H5N8_2017/07/31

Avian|Europe|A/common_tern_/Uvs-Nuur_Lake/26/2016_H5N8_2016/05/25

Avian|Asia|A/Mandarin_duck/Korea/K17-1894/2017_H5NX_2017/12/23

Avian|Europe|A/Grey_Go/NL-Groot-Ammers/16015901-012/2016_H5N8_2016/12/14

Avian|Europe|A/buzzard/Germany-MV/AI02166/2020_H5NX_2020/10/29

Avian|Asia|A/tundra_swan/Tottori/C6nk/2014_H5N8_2014/11/18

Avian|Europe|A/L-bl-ba-gull/NL-Sovon/16014324-014/2016_H5N8_2016/11/16

Avian|Europe|A/peregrine_falcon/Ireland/20VIR7872-1/2020_H5N8_2020/11/01

Avian|Asia|A/mandarin_duck/Korea/H71/2017_H5NX_2017/12/20

Avian|Europe|A/turkey/Italy/17VIR538-1/2017_H5N8_2017/01/20

Avian|Europe|A/duck/Netherlands/14015989/2014_H5N8_2014/11/21

Avian|Europe|A/Goose/Hungary/17261/2017_H5N8_2017/04/18

Avian|Europe|A/Canada_goose/England/032697/2020_H5N8_2020/11/03

New_A/chicken/Pakistan/1000/2018_H5N8_2018/12/17

Avian|Europe|A/C_Gull/NL-Slootdorp/16014102-003/2016_H5N8_2016/11/11

Avian|Europe|A/domestic_duck/Poland/47/2017_H5N8_2017/01/16

Avian|Europe|A/domestic_duck/Poland/223/2020_H5N8_2020/02/21

Avian|Asia|A/goose/Hunan/HN57/2015_H5NX_2015/09/13

Avian|Europe|A/chicken/Bulgaria/Dobrich/163-2/2018_H5N8_2018/07/05

Avian|Africa|A/teal/Egypt/1198C/2017_H5N8_2017/02/25

Avian|Europe|A/chicken/Russia_Novosibirsk_region/3-1/2020_H5N8_2020/09/20

Avian|Europe|A/barnacle_goose/Germany-SH/AI02167/2020_H5N8_2020/10/28

Avian|Asia|A/mandarin_duck/Korea/H69/2017_H5NX_2017/12/19

Avian|Europe|A/barnacle_goose/Sweden/SVA201117SZ0468/KN003355/2020_H5N8_2020/11/12

Avian|Asia|A/baikal_teal/Korea/2417/2014_H5N8_2014/01/20

Avian|Europe|A/turkey/Germany-ST/AI00352/2020_H5N8_2020/03/27

Avian|Asia|A/goose/Yangzhou/YZ587/2016_H5NX_2016/05/20

Avian|Asia|A/duck/Korea/H80/2017_H5NX_2017/12/26

Avian|Europe|A/duck/Hungary/1565_20VIR749-2/2020_H5N8_2020/01/10

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO4-B/2016_H5N8_2016/05/11

Avian|Europe|A/goose/Italy/17VIR7626-5/2017_H5N8_2017/09/08

Avian|Europe|A/turkey/Rostov-on-Don/1117/2018_H5N8_2018/09/28

Avian|Asia|A/Jungle_crow/Hyogo/2803E027C/2018_H5NX_2018/03/11

Avian|Europe|A/turkey/Italy/17VIR1338-3/2017_H5N8_2017/02/14

New_A/quail/Pakistan/998/2018_H5N8_2018/12/17

Clade_2.3.4.4g|Avian|Asia|A/chicken/Japan/AQ-HE144/2015_H5NX_{Clade_2.3.4.4g}_2015/11/25

Avian|Asia|A/duck/Bangladesh/19D770/2017_H5NX_2017/01/11

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY10-B/2016_H5N8_2016/05/09

Avian|Asia|A/duck/Viet_Nam/HU12-980/2019_H5NX_2019/09/01

Env|Asia|A/Environment/Chongqing/72076/2014_H5NX_2014/05/20

Avian|Europe|A/Eur_Wig/NL-Leidschendam/16015697-007/2016_H5N8_2016/12/10

Avian|Europe|A/chicken/Italy/17VIR8783-5/2017_H5N8_2017/10/06

Avian|Europe|A/chicken/Shchyolkovo/47/2017_H5N8_2017/03/05

Avian|Europe|A/Eurasian_Wigeon/Netherlands/1/2020_H5N1_2020/10/16

Avian|Asia|A/duck/Bangladesh/19D853/2017_H5NX_2017/05/03

Avian|Europe|A/chicken/Croatia/104/2017_H5NX_2017/03/07

Avian|Europe|A/mute_swan/Netherlands/20015931-001/2020_H5N8_2020/10/17

Avian|Europe|A/goose/Russia_Omsk_region/55-1/2020_H5N8_2020/08/29

Clade_2.3.4|Anhui/1/2005_H5N1_{2.3.4}_2005/11/08

Avian|Europe|A/chicken/Kursk/526/2018_H5N8_2018/06/15

Avian|Asia|A/duck/Hunan/HN342/2015_H5NX_2015/12/18

Avian|Europe|A/mute_swan/Croatia/70/2016_H5N8_2016/10/30

Avian|Europe|A/chicken/Italy/17VIR2294-5/2017_H5N8_2017/03/16

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY12-LU/2016_H5N8_2016/05/13

Avian|Asia|A/jungle_crow/Hyogo/2803A002/2018_H5NX_2018/03/01

Avian|Europe|A/turkey/Croatia/104/2020_H5N8_2020/11/17

Avian|Europe|A/goose/Kalmykia/813/2016_H5N8_2016/11/07

Avian|Africa|A/chicken/Cameroon/17RS1661-1/2017_H5N8_2017/01/01

Avian|Europe|A/M_Swan/NL-Roggebotsluis/16014462-019/2016_H5N8_2016/11/17

Avian|Asia|A/duck/Korea/H0078/2014_H5N8_2014/01/22

Avian|Europe|A/chicken/Bulgaria/Dobrich/115/2018_H5N8_2018/06/12

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3619_2017/2017_H5N8_2017/12/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/a237/2017_H5N8_2017/05/16

Avian|Europe|A/Turkey/Netherlands/18000887-007-010/2018_H5NX_2018/01/20

Avian|Asia|A/Anas_platyrhynchos/Korea/W615/2017_H5NX_2017/12/13

Avian|Europe|A/gadwall/Italy/17VIR133-2/2017_H5NX_2017/01/10

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3598_2017/2017_H5N8_2017/12/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY8-B/2016_H5N8_2016/05/10

Avian|Europe|A/Ch/NL-Abbega/X16015736/2016_H5N8_2016/12/12

Avian|Asia|A/duck/Korea/H56/2017_H5NX_2017/12/19

Avian|Asia|A/chicken/Kazakhstan/Kn-3/2020_H5N8_2020/09/18

Avian|Asia|A/goose/Taiwan/TNO4/2015_H5N8_2015/01/17

Clade_2.3.4.4e|A/duck/Hyogo/1/2016_H5N6_{2.3.4.4e}_2016/11/14

Avian|Asia|A/duck/Eastern_China/S0322/2014_H5NX_2014/03/22

Avian|Europe|A/swan/Italy/17VIR9017/2017_H5N8_2017/10/11

Avian|Asia|A/swan/China/ST/2016_H5N8_2016/12/18

Avian|Europe|A/Goose/Hungary/59763/2016_H5N8_2016/11/27

Avian|Europe|A/Mute_swan/Hungary/2825/2017_H5N8_2017/01/24

Avian|Asia|A/duck/Korea/H0763/2014_H5N8_2014/02/26

Avian|Africa|A/chicken/Uganda/17RS115-15/2017_H5NX_2017/01/01

Avian|Asia|A/Duck/Riyadh/AI2/2017_H5N8_2017/01/01

Avian|Europe|A/swan/Germany-SN/R10645/2016_H5NX_2016/12/13

Avian|Asia|A/wild_bird/Iran/17RS654-24/2016_H5N8_2016/12/09

Avian|Asia|A/goose/Hunan/HN310/2015_H5NX_2015/12/17

Env|Asia|A/Environment/Chongqing/45221/2015_H5NX_2015/04/08

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY6-LU/2016_H5N8_2016/05/11

Avian|Europe|A/tufted_duck/Denmark/17740-1/2016_H5N8_2016/11/08

Avian|Asia|A/jungle_crow/Hyogo/2803E011/2018_H5NX_2018/03/03

Avian|Europe|A/chicken/Bulgaria/Sliven/432/2017_H5N8_2017/11/02

Avian|Europe|A/Ruddy_Shelduck/AN/2-14-12/2016_H5N8_2016/12/14

Avian|Europe|A/turkey/Italy/17VIR6357-2/2017_H5N8_2017/08/04

Avian|Europe|A/domestic_duck/Germany-MV/R9869/2016_H5N8_2016/11/23

Avian|Europe|A/Ural_owl/Voronezh/14/2017_H5N8_2017/01/06

Avian|Asia|A/goose/Shandong/06.14_HZ-GS/2014_Mixed_H5N8_2014/06/14

Avian|Asia|A/goose/Eastern_China/S0408/2014_H5N8_2014/04/08

Avian|Asia|A/gadwall/Korea/H2209/2015_H5N8_2015/01/23

Avian|Asia|A/duck/Korea/H0936/2014_H5N8_2014/03/09

Avian|Asia|A/owl/Hokkaido/X6/2016_H5NX_2016/12/12

Avian|Asia|A/chicken/Iran/18VIR2027-09/2017_H5N8_2017/12/21

Avian|Europe|A/whistling_duck/England/035643/2020_H5N8_2020/11/18

Avian|Europe|A/Tufted_Duck/Netherlands/1/2016_H5N8_2016/11/25

Avian|Africa|A/green-winged_teal/Egypt/871/2016_H5N8_2016/12/08

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO3-B/2016_H5N8_2016/05/12

Avian|Asia|A/chicken/Kagawa/2T-1/2018_H5NX_2018/01/10

Avian|Europe|A/mute_swan/_Czech_Republic/1410-2/2021_H5N8_2021/01/19

Avian|Asia|A/Peacock/Hunan/15/2015_H5NX_2015/12/03

Avian|Europe|A/chicken/England/033708/2020_H5N8_2020/11/09

Avian|Europe|A/duck/Russian_Federation/Omsk/1328-2/2020_H5N8_2020/08/17

Avian|Asia|A/Black_swan/Hubei/3/2017_H5N8_2017/01/12

Avian|Europe|A/mute_swan/Poland/64/2017_H5NX_2017/01/31

Avian|Europe|A/chicken/Republic_of_Macedonia/466/2017_H5N8_2017/01/28

Avian|Africa|A/duck/Nigeria/SK28T_19VIR8424-2/2019_H5NX_2019/06/30

Avian|Asia|A/chicken/Niigata/1-2C/2016_H5NX_2016/11/28

Avian|Europe|A/Chicken/Netherlands/EMC-1/2018_H5NX_2018/02/26

Avian|Asia|A/duck/Sichuan/NCXJ24/2014_H5NX_2014/04/27

Avian|Europe|A/mute_swan/Wales/048068/2020_H5NX_2020/11/24

Avian|Europe|A/chicken/Russia_Novosibirsk_region/1910-1/2020_H5N8_2020/09/22

Avian|Europe|A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_H5N8_2016/12/19

Avian|Europe|A/turkey/Czech_Republic/3071/2020_H5N8_2020/02/17

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX782/2016_H5N8_2016/05/14

Avian|Europe|A/Mute_Swan/Netherlands/17017367-012/2017_H5NX_2017/12/09

Env|Asia|A/Environment/Xinjiang/00300/2014_H5NX_2014/10/21

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY16-B/2016_H5N8_2016/05/14

Avian|Asia|A/crane/Kagoshima/KU-25/2016_H5NX_2016/11/23

Env|Asia|A/Environment/Chongqing/45440/2014_H5NX_2014/12/15

Avian|Asia|A/duck/Bangladesh/19D852/2017_H5NX_2017/05/03

Avian|Asia|A/Chicken/Al-Ahsaa/AI8/2017_H5N8_2017/01/01

Avian|Europe|A/chicken/Netherlands/20019879-001005/2020_H5N1_2020/12/14

Avian|Asia|A/goose/Shandong/05.23_AY-GS/2015_Mixed_H5N8_2015/05/23

Avian|Asia|A/Whooper_Swan/Sanmenxia/01/2016_H5N8_2016/11/23

Avian|Asia|A/Mandarin_duck/Korea/H242/2020_H5N8_2020/10/21

Env|Asia|A/water/Qinghai/i34-39/2016_H5N8_2016/05/14

Avian|Asia|A/Ornamental_bird/Al-Qasim/AI9/2017_H5N8_2017/01/01

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3617_2017/2017_H5N8_2017/12/01

Avian|Europe|A/Greylag_goose/Hungary/320/2017_H5N8_2017/01/04

Avian|Asia|A/Anas_platyrhynchos/Korea/W613/2017_H5NX_2017/12/13

Avian|Europe|A/chicken/Samara/446/2018_H5N8_2018/06/22

Avian|Europe|A/Peregrine_falcon/Sweden/SVA201117SZ0467/20KN003345/2020_H5N8_2020/11/10

Avian|Europe|A/Ch/NL-Den_Oever/16014231-001/2016_H5N8_2016/11/15

Avian|Asia|A/Bar-headed_Goose/Qinghai/B54/2016_H5N8_2016/05/15

Avian|Asia|A/chicken/Iran/17RS654-29/2017_H5N8_2017/01/20

Avian|Europe|A/swan/Tumen/1479-2/2020_H5N8_2020/09/10

Avian|Europe|A/domestic_goose/Poland/274/2020_H5N8_2020/03/01

Clade_2.3.4.4a|A/Sichuan/26221/2014_H5N6_{2.3.4.4a}_2014/04/21

Avian|Asia|A/chicken/Kagawa/14T-2/2018_H5NX_2018/01/11

Avian|Asia|A/Muscovy_duck/Long_An/AI470/2018_H5NX_2018/07/25

Avian|Europe|A/eurasian_wigeon/Germany-NI/AR249-L02143/2017_H5N8_2017/01/04

Avian|Europe|A/Duck/Hungary/984/2017_H5N8_2017/01/11

Avian|Asia|A/goose/Bangladesh/19D855/2017_H5NX_2017/05/03

Avian|Asia|A/Jungle_crow/Hyogo/2803E026T/2018_H5NX_2018/03/08

Avian|Europe|A/duck/France/161108h/2016_H5N8_2016/11/28

Avian|Europe|A/environment/Kamchatka/18/2016_H5NX_2016/10/01

Avian|Europe|A/chicken/Penza/301/2018_H5N8_2018/06/15

Avian|Europe|A/Chicken/Netherlands/18000887-005/2018_H5NX_2018/01/20

Clade_2.3.4|A/Japanese_white-eye/Hong_Kong/1038/2006_H5N1_{2.3.4}_2006/01/01

Avian|Europe|A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_H5N8_2016/12/11

Avian|Europe|A/turkey/Rostov-on-Don/817/2018_H5N8_2018/07/16

Avian|Asia|A/duck/Zhejiang/02.28_JHZJ-15-04/2015_Mixed_H5NX_2015/02/28

Avian|Europe|A/chicken/Italy/17VIR10130-2/2017_H5N8_2017/11/09

Avian|Europe|A/goose/Russian_Federation/Omsk/1680-6/2020_H5NX_2020/10/02

Avian|Asia|A/Bean_goose/Hubei/CH-i122/2017_H5N8_H5N8_2017/02/24

Avian|Asia|A/spot-bille d_duck/Korea/H455-42/2014_H5N8_2014/02/08

Avian|Asia|A/Jungle_crow/Hyogo/2803E024T/2018_H5NX_2018/03/07

Avian|Europe|A/Greylag_goose/England/033100/2020_H5N8_2020/10/30

Avian|Asia|A/duck/Sichuan/NCXJ15/2014_H5NX_2014/04/27

Avian|Europe|A/chicken/Tatarstan/112/2017_H5N8_2017/05/12

Avian|Europe|A/turkey/Germany-SH/R8595/2016_H5N8_2016/11/09

Avian|Europe|A/Peacock/Netherlands/18000887-006/2018_H5NX_2018/01/20

Avian|Asia|A/Bar-headed_Goose/Qinghai/a113/2016_H5N8_2016/05/14

Avian|Asia|A/Holland_pigeon/Riyadh/AI3/2017_H5N8_2017/01/01

Avian|Asia|A/Baikal_teal/Korea/H52/2014_H5N8_2014/01/20

Avian|Europe|A/White_fronted_goose/Hungary/801/2017_H5N8_2017/01/09

Avian|Europe|A/greylag_goose/Italy/20VIR7660-6/2020_H5N8_2020/11/29

Avian|Asia|A/chicken/Iraq/1/2020_H5N8_2020/05/12

Avian|Asia|A/duck/Korea/H70/2017_H5NX_2017/12/22

Avian|Asia|A/duck/Bangladesh/19D849/2017_H5NX_2017/05/03

Avian|Europe|A/chicken/Voronezh/1488/2018_H5N8_2018/11/02

Env|Asia|A/environment/Hong_Kong/WCRB-01/2018_H5NX_2018/01/09

Avian|Europe|A/caspian_gull/Switzerland/V247-L02004/2016_H5N8_2016/11/01

Avian|Europe|A/Crow/NL-Oostwoud/16015372-004/2016_H5N8_2016/12/05

Avian|Europe|A/swan/Voronezh/2/2017_H5N8_2017/01/03

Avian|Asia|A/mallard_duck/Shanghai/SH-9/2013_H5N8_2013/11/18

Avian|Europe|A/wild_duck/Tyva/35/2016_H5N8_2016/05/25

Avian|Europe|A/partridge/Bulgaria/Plovdiv/60-2/2018_H5N8_2018/04/13

Avian|Asia|A/chicken/Sichuan/NCJPL1/2014_H5NX_2014/04/27

Avian|Asia|A/Bar-headed_Goose/Qinghai/p2/2016_H5N8_2016/05/13

Avian|Europe|A/Buzzard/Netherlands/18004242-002/2018_H5NX_2017/03/15

Avian|Africa|A/green-winged_teal/Egypt/877/2016_H5N8_2016/12/08

Avian|Asia|A/Whooper_swan/Shanxi/7/2016_H5N8_2016/12/24

Avian|Asia|A/chicken/Korea/H0453/2014_H5N8_2014/02/17

Avian|Europe|A/duck/Italy/17VIR8898/2017_H5N8_2017/10/16

Avian|Europe|A/buzzard/Germany-SN/AI00285/2020_H5N8_2020/03/20

Avian|Asia|A/goose/SiChuan/15/2015_H5NX_2015/04/07

Avian|Europe|A/turkey/Italy/17VIR8819-3/2017_H5N8_2017/10/09

Avian|Europe|A/Bk_swan/NL-Den_Oever/16013973-002/2016_H5N8_2016/11/10

Avian|Europe|A/T_Dk/NL-Zeewolde/16013976-001/2016_H5N8_2016/11/09

Avian|Europe|A/goose/Samara/459/2018_H5N8_2018/06/22

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3600_2017/2017_H5N8_2017/12/01

Avian|Europe|A/Go/NL-Roggebotsluis/16014462-010/2016_H5N8_2016/11/17

Avian|Europe|A/Ch/NL-Hiaure/16016112-001-005/2016_H5N8_2016/12/17

Avian|Europe|A/Turkey/Hungary/2030/2017_H5N8_2017/01/18

Avian|Asia|A/Crow/Aghakhan/2017_H5N8_2017/09/08

Avian|Europe|A/chicken/Czech_Republic/2502-2/2021_H5N8_2021/02/03

Avian|Europe|A/chicken/Poland/054/2020_H5N8_2020/01/17

Avian|Europe|A/Chicken/Netherlands/14015824/2014_H5N8_2014/11/20

Avian|Europe|A/chicken/Germany-BW/AI00049/2020_H5N8_2020/02/06

Env|Asia|A/Environment/Chongqing/28957/2014_H5NX_2014/03/19

Avian|Europe|A/Ch/NL-Zoeterwoude/16016484-021-025/2016_H5N8_2016/12/24

Avian|Asia|A/goose/Taiwan/TNO8/2015_H5N8_2015/01/17

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY18-B/2016_H5N8_2016/05/15

Clade_2.3.2.1|A/common_magpie/Hong_Kong/2125/2006_H5N1_{2.3.2.1}_2006/01/01

Avian|Asia|A/chicken/Iran/17RS654-01/2016_H5N8_2016/11/14

Avian|Europe|A/buzzard/Germany-NRW/AR279/2018_H5NX_2018/05/01

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO1-LU/2016_H5N8_2016/05/01

Avian|Europe|A/T_Dk/NL-Rotterdam/16014155-001/2016_H5N8_2016/11/14

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO6-SP/2016_H5N8_2016/05/15

Avian|Europe|A/domestic_duck/Poland/271/2020_H5N8_2020/02/29

Env|Asia|A/Environment/Zhenjiang/zj35/2014_H5N8_2014/04/03

Avian|Europe|A/T_Dk/NL-Werkendam/16014159-002/2016_H5N8_2016/11/14

Avian|Asia|A/Anas_platyrhynchos/Korea/W612/2017_H5NX_2017/12/13

Avian|Africa|A/duck/Cameroon/17RS1661-3/2017_H5N8_2017/01/01

Avian|Asia|A/duck/Taiwan/a068/2015_H5N8_2015/01/13

Avian|Asia|A/mallard/Shanghai/SH-9/2013_H5N8_2013/11/13

Avian|Europe|A/Anser_albifrons/Belgium/11956_005/2020_H5N8_2020/11/07

Avian|Asia|A/whooper_swan/Ibaraki/301T/2016_H5NX_2016/12/28

Avian|Europe|A/turkey/Italy/17VIR10133-8/2017_H5N8_2017/11/06

Avian|Asia|A/goose/Zhejiang/925106/2014_H5NX_2014/09/25

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY2-B/2016_H5N8_2016/05/12

Avian|Asia|A/tufted_duck/Hyogo/2812A009/2016_H5NX_2016/12/28

Env|Asia|A/environment/Kagoshima/KU-ngr-H/2014_H5N8_2014/12/01

Avian|Asia|A/goose/Taiwan/TNC10/2015_H5N8_2015/01/17

Avian|Asia|A/Bar-headed_Goose/Qinghai/XXI122/2016_H5N8_2016/05/15

Avian|Asia|A/chicken/Korea/H214/2018_H5NX_2018/02/04
Avian|Asia|A/mandarin_duck/Korea/H119-3/2017_H5NX_2017/12/28

Avian|Asia|A/duck/Chiba/26-372-61/2014_H5N8_2014/11/18

Avian|Europe|A/chicken/Czech_Republic/1566/2021_H5N8_2021/01/22

Avian|Europe|A/chicken/Italy/17VIR9113/2017_H5N8_2017/10/16

Env|Asia|A/Environment/Guangxi/42586/2015_H5NX_2015/04/02

Avian|Asia|A/Bean_goose/Hubei/CH-i119/2017_H5N8_2017/02/24

Avian|Asia|A/black_headed_gull/Ibaraki/289T/2016_H5NX_2016/12/26

Avian|Europe|A/Goose/Hungary/1030/2017_H5N8_2017/01/11

Env|Asia|A/environment/Chang_Sha/399/2014_H5NX_2014/09/18

Avian|Europe|A/tufted_duck/Germany/AR8459-L01988/2016_H5N8_2016/11/08

Avian|Europe|A/chicken/Cheboksary/850/2018_H5N8_2018/07/20

Avian|Asia|A/Great_Cormorant/Qinghai/a51/2016_H5N8_2016/07/13

Avian|Europe|A/mute_swan/Czech_Republic/2600/2021_H5N8_2021/02/04

Avian|Europe|A/chicken/Orel/533/2018_H5N8_2018/06/20

Avian|Asia|A/whooper_swan/Shanxi/RC01/2016_H5N8_2016/12/20

Avian|Asia|A/chicken/Iran/18VIR2027-03/2017_H5N8_2017/10/21

Avian|Europe|A/Duck/Hungary/54738/2016_H5N8_2016/11/09

Avian|Asia|A/duck/Ningbo/3262/2013_H5NX_2013/10/20

Avian|Europe|A/chicken/Astrakhan/321-09/2020_H5N8_2020/12/12

Avian|Europe|A/black-headed_gull/Tyva/41/2016_H5N8_2016/05/25

Avian|Asia|A/chicken/South_Korea/AIV49/2017_H5NX_2017/11/01

Avian|Asia|A/chicken/Taiwan/u7/2016_H5NX_2016/09/30

Avian|Africa|A/teal/Egypt_/823C/2016_H5N8_2016/12/01

Avian|Asia|A/goose/Eastern_China/L1214/2012_H5N8_2012/12/14

Avian|Asia|A/mallard/Korea/Jeju-H24/2017_H5NX_2017/11/27

Avian|Asia|A/chicken/Niigata/1-3C/2016_H5NX_2016/11/28

Env|Asia|A/water/Qinghai/XXII2871/2017_H5N8_2017/05/16

Clade_2.3.4.4h|A/Guangdong/18SF020/2018_H5N6_{2.3.4.4h}_2018/09/29

Avian|Europe|A/Chicken/Hungary/29723/2020_H5N8_2020/06/05

Avian|Europe|A/swan/Italy/17VIR9836-1/2017_H5N8_2017/08/16

Avian|Europe|A/chicken/Netherlands/20016978-001/2020_H5N8_2020/11/02

Avian|Europe|A/chicken/Rostov-on-Don/766/2018_H5N8_2018/07/09

Avian|Asia|A/chicken/Korea/H239/2018_H5NX_2018/03/16

Clade_2.3.4.2|A/Guizhou/1/2013_H5N1_{2.3.4.2}_2013/02/08

Env|Asia|A/Environment/Chongqing/45155/2015_H5NX_2015/02/12

Avian|Asia|A/Bulbul/Riyadh/AI4/2017_H5N8_2017/01/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/B7/2016_H5N8_2016/05/15

Avian|Europe|A/Chicken/Hungary/2496/2017_H5N8_2017/01/24

Avian|Europe|A/Mute_swan/Hungary/1955/2017_H5N8_2017/01/18

Avian|Asia|A/Chicken/Riyadh/A15/2018_H5N8_2017/01/01

Env|Asia|A/Environment/Xinjiang/00320/2014_H5NX_2014/10/22

Avian|Asia|A/duck/Viet_Nam/HU13-161/2019_H5NX_2019/08/29

Avian|Europe|A/Eur_Wig/NL-Greonterp/16015653-001/2016_H5N8_2016/12/08

Avian|Asia|A/spot-bille d_duck/Ningxia/YG83/2017_H5NX_2017/10/21

Avian|Asia|A/great_egret/Korea/H0912/2014_H5N8_2014/03/07

Avian|Asia|A/tufted_duck/Shimane/3211TY001/2017_H5NX_2017/11/07

Avian|Europe|A/chicken/Greece/39_2017a/2017_H5NX_2017/02/06

Avian|Europe|A/Guinea_fowl/Belgium/6102/2017_H5N8_2017/06/14

Avian|Asia|A/chicken/Korea/H2555/2015_H5N8_2015/03/31
Avian|Asia|A/duck/Korea/H2397/2015_H5N8_2015/02/23

Avian|Asia|A/Chicken/Riyadh/AI10/2017_H5N8_2017/01/01

Avian|Asia|A/duck/Zhejiang/925169/2014_H5N8_2014/09/25

Avian|Asia|A/pigeon/Sichuan/04.27_NBXJ743/2014_H5N6_H5NX_2014/04/27

Avian|Asia|A/white-fronted_goose/Miyagi/2/2016_H5NX_2016/11/26

Avian|Europe|A/Black-headed_Gull/Netherlands/29/2017_H5NX_2017/12/18

New_A/chicken/Pakistan/531/2018_H5N8_2018/10/18

Avian|Europe|A/duck/Netherlands/16014829-001005/2016_H5N8_2016/11/25

Avian|Europe|A/turkey/Rostov-on-Don/11/2017_H5N8_2017/01/01

Avian|Europe|A/duck/Bulgaria/Dobrich/407/2017_H5N8_2017/10/17

Avian|Asia|A/Chicken/Al-Ahsaa/AI7/2017_H5N8_2017/01/01

Avian|Europe|A/Duck/Hungary/1588/2017_H5N8_2017/01/16

Avian|Europe|A/chicken/Bulgaria/Plovdiv/333/2018_H5N8_2018/10/26

Avian|Asia|A/spotbill_ duck/Korea/WA159/2018_H5NX_2018/02/01

Avian|Europe|A/chicken/Italy/17VIR7062-1/2017_H5N8_2017/08/25

Avian|Europe|A/chicken/Astrakhan/321-10/2020_H5N8_2020/12/12

Avian|Europe|A/Mute_swan/Netherlands/17017903-002/2017_H5NX_2017/12/19

Avian|Asia|A/duck/Bangladesh/19D857/2017_H5NX_2017/05/03

Avian|Asia|A/duck/Korea/H0266/2014_H5N8_2014/01/29

Avian|Asia|A/mute_swan/Ibaraki/0803-214/2016_H5NX_2016/12/13

Avian|Europe|A/wild_duck/Poland/82A/2016_H5N8_2016/11/02

Avian|Asia|A/Spoonbill/HK/17-18259/2017_H5NX_2017/12/22

Avian|Europe|A/common_teal/Italy/20VIR7439-190/2020_H5NX_2020/11/28

Avian|Europe|A/chicken/Kursk/762/2018_H5N8_2018/06/26

Avian|Europe|A/pheasant/Italy/17VIR7065-21/2017_H5N8_2017/08/19

Avian|Europe|A/Perigrine_falcon/Netherlands/18003274-001/2018_H5NX_2018/03/01

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3592_2017/2017_H5N8_2017/12/01

Avian|Europe|A/turkey/England/038115/2020_H5N8_2020/12/02

Avian|Europe|A/wild_duck/Poland/57/2017_H5N8_2017/01/27

Avian|Europe|A/Guineafowl/Netherlands/17017775-020-024/2017_H5NX_2017/12/15

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3590_2017/2017_H5N8_2017/12/01
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Figure S3. Evolutionary relationships of the PA gene of highly pathogenic clade 2.3.4.4 A(H5) influenza viruses. Branch 
colors represent eight different clades of 2.3.4.4 viruses (2.3.4.4a–2.3.4.4h). Red asterisks indicate novel Pakistan A(H5N8) 
viruses; green asterisk indicates human A(H5N8) virus; and orange asterisk denotes vaccine strain. Significant amino acid 
mutations are indicated at major nodes. Bayesian posterior probability (PP) values greater than 0.95 are show. 
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Env|Asia|A/Environment/Chongqing/45155/2015_H5NX_2015/02/12

Env|Asia|A/Environment/Guangxi/42586/2015_H5NX_2015/04/02

Avian|Asia|A/chicken/Taiwan/u7/2016_H5NX_2016/09/30

Avian|Asia|A/Bar-headed_Goose/Qinghai/a113/2016_H5N8_2016/05/14

Env|Asia|A/Environment/Guangdong/00299/2014_H5NX_2014/12/02

Avian|Europe|A/chicken/Poland/054/2020_H5N8_2020/01/17

Avian|Europe|A/domestic_duck/Poland/223/2020_H5N8_2020/02/21

Avian|Asia|A/duck/Quang_Ninh/371/2018_H5NX_2018/02/06

Avian|Asia|A/duck/Bangladesh/19D852/2017_H5NX_2017/05/03

Avian|Europe|A/T_Dk/NL-Zeewolde/16013976-001/2016_H5N8_2016/11/09

Avian|Asia|A/chicken/Iran/18VIR2027-03/2017_H5N8_2017/10/21

Avian|Europe|A/chicken/Greece/39_2017/2017_H5NX_2017/02/06

Avian|Asia|A/chicken/Iran/18VIR2027-09/2017_H5N8_2017/12/21

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-40/2017_H5NX_2017/05/13

Avian|Europe|A/chicken/Bulgaria/Plovdiv/333/2018_H5N8_2018/10/26

Env|Asia|A/environment/Hokkaido/1-8/2016_H5NX_2016/12/16

Avian|Asia|A/jungle_crow/Hyogo/2803A002/2018_H5NX_2018/03/01

Avian|Asia|A/goose/Taiwan/TNO4/2015_H5N8_2015/01/17

Avian|Africa|A/chicken/Uganda/17RS115-15/2017_H5NX_2017/01/01

Avian|Europe|A/common_tern_/Uvs-Nuur_Lake/26/2016_H5N8_2016/05/25

Avian|Asia|A/duck/Vietnam/LBM1099/2018_H5NX_2018/02/01

Avian|Europe|A/domestic_duck/Germany-MV/R9764/2016_H5N8_2016/11/21

Avian|Asia|A/Chicken/Al-Ahsaa/AI7/2017_H5N8_2017/01/01

Avian|Asia|A/chicken/Korea/H204/2018_H5NX_2018/01/27

Avian|Europe|A/turkey/Italy/17VIR6111-16/2017_H5N8_2017/07/31

Avian|Asia|A/duck/Bangladesh/19D853/2017_H5NX_2017/05/03

Avian|Europe|A/mallard/Hungary/57857/2016_H5N8_2016/11/21

Avian|Asia|A/Chicken/Riyadh/AI10/2017_H5N8_2017/01/01

Avian|Asia|A/Mandarin_duck/Korea/K17-1894/2017_H5NX_2017/12/23

Avian|Europe|A/chicken/Netherlands/20016978-001/2020_H5N8_2020/11/02

Avian|Europe|A/Teal/NL-Ferwert/16015273-013/2016_H5N8_2016/12/01

Avian|Asia|A/Mandarin_duck/Korea/H242/2020_H5N8_2020/10/21

Avian|Asia|A/Bar-headed_Goose/Qinghai/p2/2016_H5N8_2016/05/13

Avian|Europe|A/chicken/Northern_Ireland/2020-17671_21VIR113-11/2020_H5N8_2020/12/31

Avian|Asia|A/whooper_swan/Ibaraki/301T/2016_H5NX_2016/12/28

Avian|Asia|A/Black_swan/Hubei/2/2017_H5N8_2017/01/12

Avian|Europe|A/chicken/England/033708/2020_H5N8_2020/11/09

Avian|Asia|A/Jungle_crow/Hyogo/2803E026T/2018_H5NX_2018/03/08

Avian|Europe|A/Mute_swan/Netherlands/17017903-002/2017_H5NX_2017/12/19

Avian|Asia|A/chicken/Niigata/1-2C/2016_H5NX_2016/11/28

Avian|Europe|A/chicken/Italy/17VIR8783-5/2017_H5N8_2017/10/06

Avian|Asia|A/duck/Korea/H2397/2015_H5N8_2015/02/23

Avian|Europe|A/Greylag_goose/Hungary/320/2017_H5N8_2017/01/04

Avian|Asia|A/chicken/Sichuan/NCJPL1/2014_H5NX_2014/04/27

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO3-B/2016_H5N8_2016/05/12

Avian|Europe|A/Chicken/Hungary/29723/2020_H5N8_2020/06/05

Avian|Europe|A/domestic_goose/Poland/274/2020_H5N8_2020/03/01

Avian|Asia|A/Mallard/Republic_of_Georgia/2/2015_H5N8_2015/01/19

Avian|Asia|A/mandarin_duck/Korea/H119-3/2017_H5NX_2017/12/28

Avian|Africa|A/chicken/Cameroon/17RS1661-1/2017_H5N8_2017/01/01

Clade_2.3.4.4g|Avian|Asia|A/chicken/Japan/AQ-HE144/2015_H5NX_{Clade_2.3.4.4g}_2015/11/25

Avian|Europe|A/goose/Russia_Omsk_region/55-1/2020_H5N8_2020/08/29

Avian|Europe|A/chicken/Kursk/526/2018_H5N8_2018/06/15

Avian|Asia|A/duck/Korea/H0936/2014_H5N8_2014/03/09

Avian|Europe|A/mute_swan/Czech_Republic/2600/2021_H5N8_2021/02/04

Avian|Asia|A/Domestic_duck/Viet_Nam/A_duck_Vietnam_HU12-1473_2019/2019_H5NX_2019/12/30

Avian|Europe|A/duck/Netherlands/14015989/2014_H5N8_2014/11/21

Avian|Asia|A/duck/Bangladesh/19D857/2017_H5NX_2017/05/03

Avian|Europe|A/Ch/NL-Abbega/X16015736/2016_H5N8_2016/12/12

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY18-B/2016_H5N8_2016/05/15

Avian|Asia|A/muscovy/duck/Hunan/HN364/2015_H5NX_2015/12/19

Avian|Asia|A/Bar-headed_Goose/Qinghai/B54/2016_H5N8_2016/05/15

Avian|Europe|A/chicken/Italy/17VIR9113/2017_H5N8_2017/10/16

New_A/chicken/Pakistan/531/2018_H5N8_2018/10/18

Human|Asia|A/Guangxi/31906/2018_H5NX_2018/08/15

Avian|Asia|A/goose/Taiwan/TNC10/2015_H5N8_2015/01/17

Avian|Europe|A/Ch/NL-Rhenen/16016141-006/2016_H5N8_2016/12/17

Avian|Europe|A/Chicken/Hungary/2496/2017_H5N8_2017/01/24

Avian|Europe|A/Mallard/Netherlands/2/2017_H5N8_2017/01/07

Avian|Asia|A/wild_bird/Iran/17RS654-24/2016_H5N8_2016/12/09

Avian|Asia|A/chicken/Kazakhstan/Kn-3/2020_H5N8_2020/09/18

Avian|Asia|A/Bar-headed_Goose/Qinghai/p18/2016_H5N8_2016/05/15

Avian|Asia|A/Spoonbill/HK/17-18259/2017_H5NX_2017/12/22

Avian|Europe|A/goose/Russian_Federation/Omsk/1680-6/2020_H5NX_2020/10/02

Avian|Asia|A/goose/Eastern_China/S0408/2014_H5N8_2014/04/08

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY8-B/2016_H5N8_2016/05/10

Avian|Europe|A/domestic_duck/Poland/271/2020_H5N8_2020/02/29

Avian|Europe|A/partridge/Bulgaria/Plovdiv/60-2/2018_H5N8_2018/04/13

Avian|Asia|A/duck/Taiwan/a068/2015_H5N8_2015/01/13

Avian|Asia|A/chicken/Iran/17RS654-01/2016_H5N8_2016/11/14

Avian|Europe|A/T_Dk/NL-Werkendam/16014159-002/2016_H5N8_2016/11/14

Avian|Europe|A/domestic_duck/Poland/47/2017_H5N8_2017/01/16

Env|Asia|A/Environment/Xinjiang/00300/2014_H5NX_2014/10/21

Avian|Asia|A/Crow/Aghakhan/2017_H5N8_2017/09/08

Avian|Europe|A/turkey/Italy/17VIR6357-2/2017_H5N8_2017/08/04

Avian|Europe|A/buzzard/Germany-MV/AI02166/2020_H5NX_2020/10/29

Avian|Europe|A/long-eared_owl/Voronezh/16/2017_H5N8_2017/01/06

Avian|Europe|A/chicken/Moscow/94/2017_H5N8_2017/02/28

Avian|Europe|A/chicken/Russia_Novosibirsk_region/3-1/2020_H5N8_2020/09/20

Avian|Asia|A/goose/Yangzhou/YZ587/2016_H5NX_2016/05/20

Avian|Europe|A/chicken/Germany-SH/R8758/2016_H5N8_2016/11/11

Avian|Europe|A/Bl_H_gull/NL-Slootdorp/16014102-002/2016_H5N8_2016/11/11

Avian|Europe|A/tufted_duck/Denmark/17740-1/2016_H5N8_2016/11/08

Avian|Asia|A/duck/Zhejiang/02.28_JHZJ-15-04/2015_Mixed_H5NX_2015/02/28

Avian|Europe|A/tufted_duck/Germany/AR8459-L01988/2016_H5N8_2016/11/08

Avian|Europe|A/wild_duck/Poland/82A/2016_H5N8_2016/11/02

Avian|Europe|A/duck/France/161108h/2016_H5N8_2016/11/28

Avian|Asia|A/Chicken/Riyadh/A15/2018_H5N8_2017/01/01

Env|Asia|A/environment/Kagoshima/KU-ngr-H/2014_H5N8_2014/12/01

Avian|Europe|A/Ch/NL-Hiaure/16016112-001-005/2016_H5N8_2016/12/17

Avian|Asia|A/Anas_platyrhynchos/Korea/W612/2017_H5NX_2017/12/13

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY6-LU/2016_H5N8_2016/05/11

Env|Asia|A/environment/Hong_Kong/WCRB-01/2018_H5NX_2018/01/09

Clade_2.3.2.1|A/common_magpie/Hong_Kong/2125/2006_H5N1_{2.3.2.1}_2006/01/01

Avian|Europe|A/Anser_albifrons/Belgium/11956_005/2020_H5N8_2020/11/07

Avian|Europe|A/chicken/Chechnya/58/2017_H5N8_2017/01/08

Avian|Europe|A/domestic_duck/Germany-MV/R9869/2016_H5N8_2016/11/23

Avian|Asia|A/chicken/Nghe_An/01VTC/2018_H5NX_2018/07/27

Avian|Europe|A/goose/Samara/459/2018_H5N8_2018/06/22

Avian|Europe|A/steamer_duck/Germany-SN/AI00346/2020_H5N8_2020/03/26

Avian|Europe|A/swan/Italy/17VIR9038-1/2017_H5N8_2017/10/11

Env|Asia|A/Environment/Chongqing/72096/2014_H5NX_2014/05/14

Avian|Africa|A/teal/Egypt/1198C/2017_H5N8_2017/02/25

Clade_2.3.4.4f|A/chicken/Vietnam/NCVD/15A59/2015_H5N6_{2.3.4.4f}_2015/08/18

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3616_2017/2017_H5N8_2017/12/01

Avian|Asia|A/Anas_platyrhynchos/Korea/W613/2017_H5NX_2017/12/13

Avian|Asia|A/tufted_duck/Hyogo/2812A009/2016_H5NX_2016/12/28

Avian|Asia|A/chicken/Iraq/1/2020_H5N8_2020/05/12

Avian|Asia|A/Bar-headed_Goose/Qinghai/a237/2017_H5N8_2017/05/16

Avian|Europe|A/barnacle_goose/Netherlands/20016935-002/2020_H5N8_2020/11/01

Avian|Asia|A/spot-bille d_duck/Korea/H455-42/2014_H5N8_2014/02/08

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO6-SP/2016_H5N8_2016/05/15

Avian|Asia|A/chicken/Korea/H2580/2015_H5N8_2015/04/12

Clade_2.3.4.4b|Human|Asia|A/Fujian/Sanyuan/21099/2017_H5N6_{2.3.4.4b}_2017/12/25

Avian|Asia|A/mallard/Shanghai/SH-9/2013_H5N8_2013/11/13

Avian|Europe|A/duck/Bulgaria/Dobrich/407/2017_H5N8_2017/10/17

Avian|Asia|A/crane/Kagoshima/KU-25/2016_H5NX_2016/11/23

Avian|Europe|A/C_Gull/NL-Slootdorp/16014102-003/2016_H5N8_2016/11/11

New_A/environment/Pakistan/927/2018_H5N8_2018/12/13

Avian|Asia|A/goose/Shandong/06.14_HZ-GS/2014_Mixed_H5N8_2014/06/14

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3590_2017/2017_H5N8_2017/12/01

Avian|Europe|A/Turkey/Netherlands/18000887-007-010/2018_H5NX_2018/01/20

Avian|Europe|A/turkey/England/038115/2020_H5N8_2020/12/02

Avian|Europe|A/chicken/Germany-SH/AR163-L02542/2018_H5NX_2018/03/19

Env|Asia|A/Environment/Chongqing/45221/2015_H5NX_2015/04/08

Avian|Europe|A/Rook/Hungary/4975/2017_H5N8_2017/02/08

Clade_2.3.4.4e|A/duck/Hyogo/1/2016_H5N6_{2.3.4.4e}_2016/11/14

Avian|Asia|A/duck/Korea/H0763/2014_H5N8_2014/02/26

Avian|Asia|A/gadwall/Iran/18VIR2027-20/2018_H5NX_2018/01/31

Avian|Asia|A/duck/Korea/H70/2017_H5NX_2017/12/22

Avian|Europe|A/Grey_Go/NL-Groot-Ammers/16015901-012/2016_H5N8_2016/12/14

Avian|Asia|A/chicken/Niigata/1-3C/2016_H5NX_2016/11/28

Avian|Asia|A/goose/Shandong/WFSG1/2014_H5N8_2014/04/11

Avian|Europe|A/Crow/NL-Oostwoud/16015372-004/2016_H5N8_2016/12/05

Avian|Asia|A/goose/Shandong/05.23_AY-GS/2015_Mixed_H5N8_2015/05/23

Avian|Europe|A/Canada_goose/England/032697/2020_H5N8_2020/11/03

Avian|Europe|A/Eurasian_Wigeon/Netherlands/4/2020_H5N1_2020/10/16

Avian|Africa|A/duck/Cameroon/17RS1661-3/2017_H5N8_2017/01/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/XXI122/2016_H5N8_2016/05/15

Avian|Europe|A/Goose/Hungary/17261/2017_H5N8_2017/04/18

Avian|Europe|A/Ch/NL-Den_Oever/16014231-001/2016_H5N8_2016/11/15

Avian|Asia|A/Chicken/Al-Ahsaa/AI8/2017_H5N8_2017/01/01

Avian|Europe|A/turkey/Italy/17VIR3192-1/2017_H5N8_2017/04/11

Avian|Europe|A/Duck/Hungary/984/2017_H5N8_2017/01/11

Avian|Europe|A/swan/Italy/17VIR9836-1/2017_H5N8_2017/08/16

Avian|Asia|A/mute_swan/Shimane/3211A002/2017_H5NX_2017/11/16

Avian|Europe|A/chicken/Italy/17VIR10053/2017_H5N8_2017/11/07

Avian|Europe|A/chicken/Shchyolkovo/47/2017_H5N8_2017/03/05

Avian|Asia|A/duck/Korea/H1111/2014_H5N8_2014/03/20

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3594_2017/2017_H5N8_2017/12/01

Avian|Asia|A/goose/Hunan/HN310/2015_H5NX_2015/12/17

Avian|Europe|A/duck/Hungary/1565_20VIR749-2/2020_H5N8_2020/01/10

Avian|Asia|A/goose/Hunan/HN57/2015_H5NX_2015/09/13

Avian|Asia|A/gadwall/Korea/H2209/2015_H5N8_2015/01/23

Avian|Europe|A/canada_goose/England/AV58_18OPpoolEP1/2018_H5NX_2018/01/05

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3592_2017/2017_H5N8_2017/12/01

Avian|Europe|A/barnacle_goose/Sweden/SVA201117SZ0468/KN003355/2020_H5N8_2020/11/12

Avian|Europe|A/mute_swan/Wales/048068/2020_H5NX_2020/11/24

Clade_2.3.4.4c|Avian|NorthAmerica|A/gyrfalcon/Washington/41088/6/2014_H5N8_{2.3.4.4c}_2014/01/01

Avian|Europe|A/common_teal/Italy/20VIR7439-190/2020_H5NX_2020/11/28

Avian|Europe|A/decoy_duck/France/161104e/2016_H5N8_2016/11/26

Avian|Asia|A/pigeon/Sichuan/04.27_NBXJ743/2014_H5N6_H5NX_2014/04/27

Clade_2.3.4|Anhui/1/2005_H5N1_{2.3.4}_2005/11/08

Avian|Asia|A/chicken/South_Korea/AIV49/2017_H5NX_2017/11/01

Avian|Asia|A/duck/Korea/H56/2017_H5NX_2017/12/19

Avian|Europe|A/Ruddy_Shelduck/AN/2-14-12/2016_H5N8_2016/12/14

Avian|Asia|A/white-fronted_goose/Miyagi/2/2016_H5NX_2016/11/26

Avian|Asia|A/Bar-headed_Goose/Qinghai/A21/2016_H5N8_2016/05/14

Avian|Europe|A/Guinea_fowl/Belgium/6102/2017_H5N8_2017/06/14

Avian|Europe|A/Chicken/Netherlands/18003041-001-005/2018_H5NX_2018/02/25

Avian|Asia|A/Great_Cormorant/Qinghai/a51/2016_H5N8_2016/07/13

Avian|Asia|A/chicken/Kagawa/2T-1/2018_H5NX_2018/01/10

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3619_2017/2017_H5N8_2017/12/01

Avian|Asia|A/jungle_crow/Hyogo/2803E011/2018_H5NX_2018/03/03

Avian|Asia|A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_H5N8_2020/09/19

Avian|Asia|A/chicken/Korea/H214/2018_H5NX_2018/02/04

Avian|Europe|A/turkey/Rostov-on-Don/817/2018_H5N8_2018/07/16

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO4-B/2016_H5N8_2016/05/11

Avian|Asia|A/goose/Taiwan/01003/2015_H5N8_2015/01/09

Avian|Europe|A/chicken/Penza/301/2018_H5N8_2018/06/15

Avian|Asia|A/mute_swan/Hyogo/2801ITM003/2017_H5NX_2017/01/14

Avian|Asia|A/duck/Bangladesh/19D849/2017_H5NX_2017/05/03

Env|Asia|A/Environment/Chongqing/72076/2014_H5NX_2014/05/20

Avian|Asia|A/Duck/Riyadh/AI2/2017_H5N8_2017/01/01

Avian|Europe|A/greylag_goose/Netherlands/20016879-001/2020_H5N8_2020/11/01

Avian|Europe|A/Eur_Wig/NL-Greonterp/16015653-001/2016_H5N8_2016/12/08

Avian|Asia|A/baikal_teal/Korea/2417/2014_H5N8_2014/01/20

Avian|Europe|A/Brahma_chicken/Belgium/6153/2017_H5N8_2017/06/15

Env|Asia|A/Environment/Xinjiang/00320/2014_H5NX_2014/10/22

Avian|Europe|A/chicken/Italy/17VIR10437-2/2017_H5N8_2017/11/21

Avian|Europe|A/chicken/Republic_of_Macedonia/466/2017_H5N8_2017/01/28

Avian|Asia|A/duck/Sichuan/NCXJ24/2014_H5NX_2014/04/27

Avian|Asia|A/duck/Ha_Tinh/HT7/2014_H5NX_2014/05/14

Avian|Asia|A/duck/Korea/H0266/2014_H5N8_2014/01/29

Avian|Europe|A/chicken/Tatarstan/112/2017_H5N8_2017/05/12

Avian|Europe|A/Chicken/Netherlands/14015824/2014_H5N8_2014/11/20

Avian|Asia|A/Bean_goose/Hubei/CH-i119/2017_H5N8_2017/02/24

Avian|Asia|A/chicken/Korea/H0453/2014_H5N8_2014/02/17

Avian|Asia|A/whooper_swan/Aomori/9/2016_H5NX_2016/12/29

Avian|Asia|A/Jungle_crow/Hyogo/2803E028C/2018_H5NX_2018/03/14

Avian|Europe|A/swan/Voronezh/2/2017_H5N8_2017/01/03

Avian|Asia|A/chicken/Korea/H1289/2014_H5N8_2014/04/18

Avian|Asia|A/chicken/Korea/H219/2018_H5NX_2018/02/08

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY16-B/2016_H5N8_2016/05/14

Avian|Asia|A/spot-bille d_duck/Ningxia/YG83/2017_H5NX_2017/10/21

Avian|Europe|A/mute_swan/Netherlands/20015931-001/2020_H5N8_2020/10/17

Avian|Asia|A/great_egret/Korea/H0912/2014_H5N8_2014/03/07

Avian|Europe|A/Eur_Wig/NL-Leidschendam/16015697-007/2016_H5N8_2016/12/10

Avian|Europe|A/duck/Italy/17VIR8898/2017_H5N8_2017/10/16

Avian|Asia|A/chicken/Iran/18VIR2027-04/2017_H5N8_2017/10/16

Avian|Africa|A/grey-headed_gull/Uganda/MUWRP-538/2017_H5NX_2017/01/04

Avian|Europe|A/chicken/Czech_Republic/2502-2/2021_H5N8_2021/02/03

Avian|Europe|A/chicken/Rostov-on-Don/766/2018_H5N8_2018/07/09

Avian|Asia|A/Holland_pigeon/Riyadh/AI3/2017_H5N8_2017/01/01

Avian|Europe|A/Mute_Swan/Netherlands/17017367-012/2017_H5NX_2017/12/09

Avian|Europe|A/turkey/Italy/17VIR8819-3/2017_H5N8_2017/10/09
Avian|Europe|A/chicken/Italy/17VIR10130-2/2017_H5N8_2017/11/09

Avian|Asia|A/mallard/Korea/H1924-6/2014_H5N8_2014/12/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY10-B/2016_H5N8_2016/05/09

Avian|Europe|A/swan/Tumen/1479-2/2020_H5N8_2020/09/10

Avian|Europe|A/chicken/Kursk/762/2018_H5N8_2018/06/26

Avian|Asia|A/spotbill_ duck/Korea/WA159/2018_H5NX_2018/02/01

Avian|Europe|A/chicken/Netherlands/20019879-001005/2020_H5N1_2020/12/14

Avian|Europe|A/greylag_goose/Germany-NI/AR703-L02138/2017_H5N8_2017/01/25

Avian|Europe|A/Mute_swan/Hungary/2825/2017_H5N8_2017/01/24

Avian|Europe|A/chicken/Cheboksary/850/2018_H5N8_2018/07/20

Env|Asia|A/Environment/Chongqing/45349/2015_H5NX_2015/08/20

Avian|Asia|A/duck/Korea/H2474/2015_H5N8_2015/03/04

Avian|Europe|A/turkey/Germany-ST/AI00352/2020_H5N8_2020/03/27

Avian|Europe|A/chicken/Kalmykia/2643/2016_H5N8_2016/11/21

Avian|Europe|A/buzzard/Germany-SN/AI00285/2020_H5N8_2020/03/20

Avian|Asia|A/owl/Hokkaido/X6/2016_H5NX_2016/12/12

Avian|Europe|A/turkey/Italy/17VIR538-1/2017_H5N8_2017/01/20

Avian|Asia|A/Jungle_crow/Hyogo/2803E027C/2018_H5NX_2018/03/11

Avian|Asia|A/duck/Eastern_China/S0322/2014_H5NX_2014/03/22

Avian|Europe|A/Goose/Hungary/59763/2016_H5N8_2016/11/27

Avian|Asia|A/Bar-headed_Goose/Qinghai/A16/2016_H5N8_2016/05/13

Avian|Europe|A/caspian_gull/Switzerland/V247-L02004/2016_H5N8_2016/11/01

Avian|Europe|A/chicken/Orel/533/2018_H5N8_2018/06/20

Avian|Asia|A/common_teal/Korea/W548/2016_H5N8_2016/12/15

Env|Asia|A/Environment/Chongqing/45440/2014_H5NX_2014/12/15

Avian|Asia|A/mallard_duck/Shanghai/SH-9/2013_H5N8_2013/11/18

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3598_2017/2017_H5N8_2017/12/01

Avian|Europe|A/T_Dk/NL-Rotterdam/16014155-001/2016_H5N8_2016/11/14

Avian|Asia|A/Muscovy_duck/Long_An/AI470/2018_H5NX_2018/07/25

Avian|Europe|A/chicken/Italy/17VIR9868-1/2017_H5N8_2017/11/02

Env|Asia|A/environment/Chang_Sha/399/2014_H5NX_2014/09/18

Avian|Asia|A/duck/Zhejiang/925169/2014_H5N8_2014/09/25

Avian|Africa|A/duck/Egypt/N13736E/2017_H5N8_2017/02/15

Avian|Asia|A/goose/Zhejiang/925106/2014_H5NX_2014/09/25

Avian|Europe|A/Chicken/Netherlands/18000887-005/2018_H5NX_2018/01/20

Avian|Asia|A/swan/China/ST/2016_H5N8_2016/12/18

Avian|Asia|A/Black_swan/Hubei/3/2017_H5N8_2017/01/12

Avian|Europe|A/chicken/France/20P016448/2020_H5N8_2020/11/10

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3599_2017/2017_H5N8_2017/12/01

Avian|Europe|A/goose/Italy/17VIR7626-5/2017_H5N8_2017/09/08

Avian|Asia|A/mallard/Korea/Jeju-H24/2017_H5NX_2017/11/27

Avian|Europe|A/wild_duck/Poland/57/2017_H5N8_2017/01/27

Avian|Europe|A/turkey/Italy/17VIR9773/2017_H5N8_2017/10/31

Clade_2.3.4.2|A/Guizhou/1/2013_H5N1_{2.3.4.2}_2013/02/08

Avian|Europe|A/cormorant/Germany-SH/R896/2017_H5NX_2017/01/30

Avian|Europe|A/eurasian_wigeon/Germany-NI/AR249-L02143/2017_H5N8_2017/01/04

Env|Asia|A/water/Qinghai/XXII2871/2017_H5N8_2017/05/16

Avian|Europe|A/turkey/Germany-SH/R8595/2016_H5N8_2016/11/09

Avian|Europe|A/L-bl-ba-gull/NL-Sovon/16014324-014/2016_H5N8_2016/11/16

Avian|Asia|A/Whooper_Swan/Sanmenxia/01/2016_H5N8_2016/11/23

Avian|Europe|A/Dk/NL-Biddinghuizen/16015145-021-025/2016_H5N8_2016/12/01

Avian|Europe|A/turkey/Croatia/104/2020_H5N8_2020/11/17

Avian|Europe|A/Bk_swan/NL-Den_Oever/16013973-002/2016_H5N8_2016/11/10

Avian|Europe|A/mute_swan/Croatia/70/2016_H5N8_2016/10/30

Avian|Asia|A/chicken/Taiwan/x37/2016_H5N8_2016/12/21

Clade_2.3.4.4a|A/Sichuan/26221/2014_H5N6_{2.3.4.4a}_2014/04/21

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY2-B/2016_H5N8_2016/05/12

Avian|Europe|A/turkey/Poland/182/2020_H5N8_2020/02/07

Avian|Asia|A/Whooper_swan/Shanxi/7/2016_H5N8_2016/12/24

Avian|Europe|A/Turkey/Hungary/2030/2017_H5N8_2017/01/18

Avian|Asia|A/chicken/Kagawa/14T-2/2018_H5NX_2018/01/11

Avian|Asia|A/Peacock/Hunan/15/2015_H5NX_2015/12/03

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3600_2017/2017_H5N8_2017/12/01

Avian|Europe|A/chicken/Samara/446/2018_H5N8_2018/06/22

Avian|Europe|A/turkey/Rostov-on-Don/1117/2018_H5N8_2018/09/28

Avian|Europe|A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_H5N8_2016/12/11

Avian|Europe|A/chicken/Germany-BW/AI00049/2020_H5N8_2020/02/06

Avian|Europe|A/black-headed_gull/Tyva/41/2016_H5N8_2016/05/25

Avian|Europe|A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_H5N8_2016/12/19

Avian|Europe|A/Mute_swan/Hungary/1955/2017_H5N8_2017/01/18

Avian|Africa|A/northern_shoveler/Egypt/813C/2016_H5N8_2016/12/01

Avian|Europe|A/Greylag_goose/England/033100/2020_H5N8_2020/10/30

Avian|Europe|A/Chicken/Netherlands/EMC-1/2018_H5NX_2018/02/26

Avian|Europe|A/Perigrine_falcon/Netherlands/18003274-001/2018_H5NX_2018/03/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX782/2016_H5N8_2016/05/14

Avian|Europe|A/greylag_goose/Italy/20VIR7660-6/2020_H5N8_2020/11/29

Avian|Asia|A/goose/Eastern_China/L1214/2012_H5N8_2012/12/14

Avian|Africa|A/green-winged_teal/Egypt/877/2016_H5N8_2016/12/08

Avian|Europe|A/M_Swan/NL-Roggebotsluis/16014462-019/2016_H5N8_2016/11/17

Avian|Asia|A/goose/Taiwan/TNO8/2015_H5N8_2015/01/17

Avian|Asia|A/mute_swan/Hyogo/2801ITM012/2017_H5NX_2017/01/18

Avian|Europe|A/mute_swan/Switzerland/V0244.2-L02307/2017_H5N8_2017/08/10

Human|Euope|A/Astrakhan/3212/2020_H5N8_2020/12/12

Avian|Europe|A/domestic_goose/Poland/33/2016_H5N8_2016/12/02

Avian|Europe|A/greylag_goose/Germany-NI/AR11353-L02142/2016_H5NX_2016/12/27

Avian|Asia|A/goose/Jiangsu/QD5/2014_H5N8_2014/02/27

Avian|Europe|A/chicken/Astrakhan/321-09/2020_H5N8_2020/12/12

Avian|Europe|A/turkey/Italy/17VIR1338-3/2017_H5N8_2017/02/14

Avian|Asia|A/whooper_swan/Shanxi/RC01/2016_H5N8_2016/12/20

Avian|Europe|A/duck/Russian_Federation/Omsk/1328-2/2020_H5N8_2020/08/17

Avian|Europe|A/Guineafowl/Netherlands/17017775-020-024/2017_H5NX_2017/12/15

Avian|Asia|A/goose/Bangladesh/19D855/2017_H5NX_2017/05/03

New_A/chicken/Pakistan/1000/2018_H5N8_2018/12/17

Avian|Asia|A/goose/SiChuan/15/2015_H5NX_2015/04/07

Avian|Asia|A/duck/Chiba/26-372-61/2014_H5N8_2014/11/18

Avian|Europe|A/Black-headed_Gull/Netherlands/29/2017_H5NX_2017/12/18

Avian|Asia|A/Jungle_crow/Hyogo/2803E024T/2018_H5NX_2018/03/07

Avian|Europe|A/mute_swan/Poland/64/2017_H5NX_2017/01/31

Avian|Europe|A/barnacle_goose/Germany-SH/AI02167/2020_H5N8_2020/10/28

Avian|Europe|A/chicken/Kursk/757/2018_H5N8_2018/06/20

Avian|Europe|A/chicken/Croatia/104/2017_H5NX_2017/03/07

Avian|Asia|A/chicken/Korea/H2555/2015_H5N8_2015/03/31

Avian|Asia|A/duck/Korea/H80/2017_H5NX_2017/12/26

Avian|Asia|A/duck/Viet_Nam/HU13-161/2019_H5NX_2019/08/29

Avian|Asia|A/Ornamental_bird/Al-Qasim/AI9/2017_H5N8_2017/01/01

Avian|Asia|A/mute_swan/Ibaraki/0803-214/2016_H5NX_2016/12/13

Avian|Europe|A/chicken/Italy/17VIR2294-5/2017_H5N8_2017/03/16

Avian|Europe|A/White_fronted_goose/Hungary/801/2017_H5N8_2017/01/09

Avian|Asia|A/Chicken/Riyadh/AI6/2017_H5N8_2017/01/01

Avian|Europe|A/peregrine_falcon/Ireland/20VIR7872-1/2020_H5N8_2020/11/01

Avian|Europe|A/environment/Kamchatka/18/2016_H5NX_2016/10/01

Avian|Asia|A/common_teal/Korea/W547/2016_H5N8_2016/12/15

Avian|Europe|A/chicken/Bulgaria/Haskovo/411/2017_H5N8_2017/10/19

Avian|Europe|A/Ural_owl/Voronezh/14/2017_H5N8_2017/01/06

Avian|Europe|A/swan/Italy/17VIR9017/2017_H5N8_2017/10/11

Avian|Europe|A/Peacock/Netherlands/18000887-006/2018_H5NX_2018/01/20

Clade_2.3.4.4h|A/Guangdong/18SF020/2018_H5N6_{2.3.4.4h}_2018/09/29

Avian|Asia|A/Anas_platyrhynchos/Korea/W615/2017_H5NX_2017/12/13

Avian|Europe|A/Tufted_Duck/Netherlands/1/2016_H5N8_2016/11/25

Avian|Europe|A/Buzzard/Netherlands/18004242-002/2018_H5NX_2017/03/15

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX22/2016_H5N8_2016/05/12

Avian|Africa|A/green-winged_teal/Egypt/871/2016_H5N8_2016/12/08

Avian|Asia|A/Falcon/Riyadh/AI5/2017_H5N8_2017/01/01

Avian|Asia|A/tufted_duck/Shimane/3211TY001/2017_H5NX_2017/11/07

Avian|Africa|A/duck/Nigeria/SK28T_19VIR8424-2/2019_H5NX_2019/06/30

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO1-LU/2016_H5N8_2016/05/01

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3617_2017/2017_H5N8_2017/12/01

Avian|Europe|A/Duck/Hungary/54738/2016_H5N8_2016/11/09

Avian|Asia|A/tundra_swan/Tottori/C6nk/2014_H5N8_2014/11/18

Avian|Europe|A/buzzard/Germany-NRW/AR279/2018_H5NX_2018/05/01

Avian|Asia|A/duck/Sichuan/NCXJ15/2014_H5NX_2014/04/27

Avian|Asia|A/greater_scaup/Aichi/2301H050/2017_H5NX_2017/01/31

Avian|Europe|A/turkey/Rostov-on-Don/11/2017_H5N8_2017/01/01

Avian|Africa|A/teal/Egypt_/823C/2016_H5N8_2016/12/01

Avian|Europe|A/chicken/Greece/39_2017a/2017_H5NX_2017/02/06

Avian|Europe|A/domestic_duck/Siberia/49_feather/2016_H5N8_2016/01/01

Avian|Europe|A/goose/Kalmykia/813/2016_H5N8_2016/11/07

Avian|Europe|A/chicken/Bulgaria/Sliven/432/2017_H5N8_2017/11/02

Avian|Europe|A/mute_swan/_Czech_Republic/1410-2/2021_H5N8_2021/01/19

Avian|Asia|A/chicken/Iran/17RS654-29/2017_H5N8_2017/01/20

Env|Asia|A/Environment/Chongqing/28957/2014_H5NX_2014/03/19

Avian|Asia|A/Bean_goose/Hubei/CH-i122/2017_H5N8_H5N8_2017/02/24

Env|Asia|A/Environment/Zhenjiang/zj35/2014_H5N8_2014/04/03

New_A/quail/Pakistan/998/2018_H5N8_2018/12/17

Avian|Asia|A/duck/Ningbo/3262/2013_H5NX_2013/10/20

Avian|Asia|A/chicken/Korea/H239/2018_H5NX_2018/03/16

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-5/2017_H5N8_2017/05/14

Avian|Africa|A/little_grebe/Egypt/1056OP/2016_H5NX_2016/12/28

Avian|Europe|A/chicken/Bulgaria/Dobrich/115/2018_H5N8_2018/06/12

Avian|Europe|A/whistling_duck/England/035643/2020_H5N8_2020/11/18

Avian|Europe|A/duck/Netherlands/16014829-001005/2016_H5N8_2016/11/25

Avian|Asia|A/chicken/Nha_Trang/122/2015_H5NX_2015/11/14

Avian|Asia|A/duck/Korea/H0078/2014_H5N8_2014/01/22

Avian|Europe|A/turkey/Czech_Republic/3071/2020_H5N8_2020/02/17

Avian|Asia|A/Bulbul/Riyadh/AI4/2017_H5N8_2017/01/01

Avian|Europe|A/gadwall/Italy/17VIR133-2/2017_H5NX_2017/01/10

Clade_2.3.4|A/Japanese_white-eye/Hong_Kong/1038/2006_H5N1_{2.3.4}_2006/01/01

Avian|Europe|A/chicken/Bulgaria/Dobrich/163-2/2018_H5N8_2018/07/05

Env|Asia|A/water/Qinghai/i34-39/2016_H5N8_2016/05/14

Avian|Asia|A/duck/Bangladesh/19D770/2017_H5NX_2017/01/11

Avian|Asia|A/duck/Viet_Nam/HU12-980/2019_H5NX_2019/09/01

Avian|Europe|A/chicken/Italy/17VIR7062-1/2017_H5N8_2017/08/25

Avian|Europe|A/chicken/Astrakhan/321-10/2020_H5N8_2020/12/12

Avian|Asia|A/mandarin_duck/Korea/H69/2017_H5NX_2017/12/19

Avian|Europe|A/turkey/Italy/17VIR10133-8/2017_H5N8_2017/11/06

Avian|Asia|A/duck/Hunan/HN342/2015_H5NX_2015/12/18

Avian|Europe|A/pheasant/Italy/17VIR7065-21/2017_H5N8_2017/08/19

Avian|Asia|A/Bar-headed_Goose/Qinghai/B7/2016_H5N8_2016/05/15

Avian|Europe|A/swan/Germany-SN/R10645/2016_H5NX_2016/12/13
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Figure S4. Evolutionary relationships of the H5-HA gene of highly pathogenic clade 2.3.4.4 A(H5) influenza viruses. 
Branch colors represent eight different clades of 2.3.4.4 viruses (2.3.4.4a–2.3.4.4h). Red asterisks indicate novel Pakistan 
A(H5N8) viruses; green asterisk indicates human A(H5N8) virus; and orange asterisk denotes vaccine strain. Significant 
amino acid mutations are indicated at major nodes. Bayesian posterior probability (PP) values greater than 0.95 are shown. 

H5-HA

Avian|Asia|A/common_teal/Korea/W547/2016_H5N8_2016/12/15

Avian|Africa|A/duck/Cameroon/17RS1661-3/2017_H5N8_2017/01/01

Avian|Europe|A/pheasant/Italy/17VIR7065-21/2017_H5N8_2017/08/19

Avian|Europe|A/M_Swan/NL-Roggebotsluis/16014462-019/2016_H5N8_2016/11/17

Avian|Europe|A/chicken/Italy/17VIR10437-2/2017_H5N8_2017/11/21

Avian|Asia|A/duck/Korea/H70/2017_H5NX_2017/12/22

Avian|Asia|A/tufted_duck/Shimane/3211TY001/2017_H5NX_2017/11/07

Avian|Asia|A/common_teal/Korea/W548/2016_H5N8_2016/12/15

Avian|Asia|A/duck/Sichuan/NCXJ24/2014_H5NX_2014/04/27

Avian|Asia|A/spot-bille d_duck/Ningxia/YG83/2017_H5NX_2017/10/21

Avian|Asia|A/chicken/Korea/H0453/2014_H5N8_2014/02/17

Avian|Africa|A/duck/Nigeria/SK28T_19VIR8424-2/2019_H5NX_2019/06/30

Avian|Europe|A/Tufted_Duck/Netherlands/1/2016_H5N8_2016/11/25

Avian|Asia|A/wild_bird/Iran/17RS654-24/2016_H5N8_2016/12/09

Avian|Europe|A/gadwall/Italy/17VIR133-2/2017_H5NX_2017/01/10

Avian|Asia|A/Peacock/Hunan/15/2015_H5NX_2015/12/03

Avian|Asia|A/jungle_crow/Hyogo/2803E011/2018_H5NX_2018/03/03

Avian|Europe|A/Go/NL-Roggebotsluis/16014462-010/2016_H5N8_2016/11/17

Avian|Asia|A/goose/Yangzhou/YZ587/2016_H5NX_2016/05/20

Avian|Europe|A/chicken/Samara/446/2018_H5N8_2018/06/22

Clade_2.3.4.4g|Avian|Asia|A/chicken/Japan/AQ-HE144/2015_H5NX_{Clade_2.3.4.4g}_2015/11/25

Clade_2.3.4.4e|A/duck/Hyogo/1/2016_H5N6_{2.3.4.4e}_2016/11/14

Avian|Asia|A/greater_scaup/Aichi/2301H050/2017_H5NX_2017/01/31

Avian|Africa|A/chicken/Uganda/17RS115-15/2017_H5NX_2017/01/01

Env|Asia|A/Environment/Chongqing/45155/2015_H5NX_2015/02/12

Avian|Asia|A/goose/Hunan/HN57/2015_H5NX_2015/09/13

Avian|Asia|A/Domestic_duck/Viet_Nam/A_duck_Vietnam_HU12-1473_2019/2019_H5NX_2019/12/30

Avian|Europe|A/turkey/Italy/17VIR1338-3/2017_H5N8_2017/02/14

Avian|Asia|A/duck/Bangladesh/19D849/2017_H5NX_2017/05/03

Avian|Asia|A/duck/Viet_Nam/HU12-980/2019_H5NX_2019/09/01

Avian|Asia|A/duck/Sichuan/NCXJ15/2014_H5NX_2014/04/27

Avian|Europe|A/barnacle_goose/Sweden/SVA201117SZ0468/KN003355/2020_H5N8_2020/11/12

Avian|Europe|A/Eurasian_Wigeon/Netherlands/4/2020_H5N1_2020/10/16

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO6-SP/2016_H5N8_2016/05/15

Avian|Europe|A/Eurasian_Wigeon/Netherlands/1/2020_H5N1_2020/10/16

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3619_2017/2017_H5N8_2017/12/01

Avian|Europe|A/duck/Italy/17VIR8898/2017_H5N8_2017/10/16

Env|Asia|A/water/Qinghai/i34-39/2016_H5N8_2016/05/14

Avian|Africa|A/chicken/Cameroon/17RS1661-1/2017_H5N8_2017/01/01

Avian|Asia|A/duck/Zhejiang/02.28_JHZJ-15-04/2015_Mixed_H5NX_2015/02/28

Avian|Europe|A/Ch/NL-Zoeterwoude/16016484-021-025/2016_H5N8_2016/12/24

Avian|Europe|A/buzzard/Germany-MV/AI02166/2020_H5NX_2020/10/29

Avian|Asia|A/Bar-headed_Goose/Qinghai/a113/2016_H5N8_2016/05/14

Human|Asia|A/Guangxi/31906/2018_H5NX_2018/08/15

Avian|Europe|A/turkey/Italy/17VIR10133-8/2017_H5N8_2017/11/06

Avian|Europe|A/chicken/Kursk/762/2018_H5N8_2018/06/26

Avian|Europe|A/Chicken/Hungary/29723/2020_H5N8_2020/06/05

Env|Asia|A/Environment/Chongqing/45440/2014_H5NX_2014/12/15

Avian|Europe|A/decoy_duck/France/161104e/2016_H5N8_2016/11/26

Avian|Europe|A/partridge/Bulgaria/Plovdiv/60-2/2018_H5N8_2018/04/13

Avian|Asia|A/Bar-headed_Goose/Qinghai/a237/2017_H5N8_2017/05/16

Avian|Europe|A/chicken/Northern_Ireland/2020-17671_21VIR113-11/2020_H5N8_2020/12/31

Avian|Asia|A/Jungle_crow/Hyogo/2803E028C/2018_H5NX_2018/03/14

Clade_2.3.2.1|A/common_magpie/Hong_Kong/2125/2006_H5N1_{2.3.2.1}_2006/01/01

Avian|Europe|A/chicken/Orel/533/2018_H5N8_2018/06/20

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY2-B/2016_H5N8_2016/05/12

Avian|Asia|A/crane/Kagoshima/KU-25/2016_H5NX_2016/11/23

Avian|Asia|A/Jungle_crow/Hyogo/2803E026T/2018_H5NX_2018/03/08

Avian|Asia|A/swan/China/ST/2016_H5N8_2016/12/18

Avian|Africa|A/grey-headed_gull/Uganda/MUWRP-538/2017_H5NX_2017/01/04

Clade_2.3.4.4a|A/Sichuan/26221/2014_H5N6_{2.3.4.4a}_2014/04/21

Avian|Asia|A/duck/Korea/H0078/2014_H5N8_2014/01/22

Env|Asia|A/Environment/Guangdong/00299/2014_H5NX_2014/12/02

Avian|Europe|A/domestic_duck/Poland/223/2020_H5N8_2020/02/21

Avian|Asia|A/chicken/Iraq/1/2020_H5N8_2020/05/12

Avian|Europe|A/common_teal/Italy/20VIR7439-190/2020_H5NX_2020/11/28

Avian|Asia|A/chicken/Kazakhstan/Kn-3/2020_H5N8_2020/09/18

Avian|Europe|A/cormorant/Germany-SH/R896/2017_H5NX_2017/01/30

Avian|Asia|A/Muscovy_duck/Long_An/AI470/2018_H5NX_2018/07/25

Clade_2.3.4.4d|Human|Asia|A/Hubei/29578/2016_H5N6_{2.3.3.4d}_2016/04/15

Avian|Europe|A/domestic_duck/Poland/47/2017_H5N8_2017/01/16

Avian|Europe|A/White_fronted_goose/Hungary/801/2017_H5N8_2017/01/09

Avian|Asia|A/chicken/Iran/18VIR2027-03/2017_H5N8_2017/10/21

Avian|Asia|A/whooper_swan/Aomori/9/2016_H5NX_2016/12/29

Avian|Europe|A/T_Dk/NL-Rotterdam/16014155-001/2016_H5N8_2016/11/14

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3600_2017/2017_H5N8_2017/12/01

Avian|Europe|A/Canada_goose/England/032697/2020_H5N8_2020/11/03

Avian|Europe|A/T_Dk/NL-Zeewolde/16013976-001/2016_H5N8_2016/11/09

Avian|Europe|A/barnacle_goose/Germany-SH/AI02167/2020_H5N8_2020/10/28

Env|Asia|A/environment/Chang_Sha/399/2014_H5NX_2014/09/18

Avian|Asia|A/goose/Hunan/HN325/2015_H5NX_2015/12/18

Avian|Europe|A/steamer_duck/Germany-SN/AI00346/2020_H5N8_2020/03/26

Avian|Asia|A/Chicken/Riyadh/AI10/2017_H5N8_2017/01/01

Avian|Asia|A/spotbill_ duck/Korea/WA159/2018_H5NX_2018/02/01

Env|Asia|A/Environment/Chongqing/72076/2014_H5NX_2014/05/20

Avian|Europe|A/chicken/Italy/17VIR7062-1/2017_H5N8_2017/08/25

Avian|Europe|A/duck/Netherlands/16014829-001005/2016_H5N8_2016/11/25

Avian|Europe|A/domestic_goose/Poland/274/2020_H5N8_2020/03/01

Avian|Asia|A/chicken/Korea/H204/2018_H5NX_2018/01/27

Avian|Asia|A/duck/Bangladesh/19D853/2017_H5NX_2017/05/03

Avian|Europe|A/Eur_Wig/NL-Greonterp/16015653-001/2016_H5N8_2016/12/08

Clade_2.3.4.4c|Avian|NorthAmerica|A/gyrfalcon/Washington/41088/6/2014_H5N8_{2.3.4.4c}_2014/01/01

Avian|Asia|A/duck/Korea/H56/2017_H5NX_2017/12/19

Avian|Asia|A/duck/Chiba/26-372-61/2014_H5N8_2014/11/18

Avian|Asia|A/Bar-headed_Goose/Qinghai/B7/2016_H5N8_2016/05/15

Avian|Asia|A/Ornamental_bird/Al-Qasim/AI9/2017_H5N8_2017/01/01

Env|Asia|A/Environment/Xinjiang/00320/2014_H5NX_2014/10/22

Avian|Europe|A/chicken/Penza/301/2018_H5N8_2018/06/15

Avian|Europe|A/chicken/Chechnya/58/2017_H5N8_2017/01/08

Human|Euope|A/Astrakhan/3212/2020_H5N8_2020/12/12

New_A/quail/Pakistan/998/2018_H5N8_2018/12/17

Avian|Europe|A/greylag_goose/Italy/20VIR7660-6/2020_H5N8_2020/11/29

Avian|Europe|A/Mute_swan/Netherlands/17017903-002/2017_H5NX_2017/12/19

Avian|Europe|A/goose/Russia_Omsk_region/55-1/2020_H5N8_2020/08/29

Avian|Asia|A/Jungle_crow/Hyogo/2803E024T/2018_H5NX_2018/03/07

Avian|Asia|A/Chicken/Riyadh/A15/2018_H5N8_2017/01/01

Avian|Asia|A/Jungle_crow/Hyogo/2803E027C/2018_H5NX_2018/03/11

Avian|Europe|A/chicken/Russia_Novosibirsk_region/1910-1/2020_H5N8_2020/09/22

Avian|Africa|A/green-winged_teal/Egypt/877/2016_H5N8_2016/12/08

Env|Asia|A/environment/Kagoshima/KU-ngr-H/2014_H5N8_2014/12/01

Env|Asia|A/environment/Hokkaido/1-8/2016_H5NX_2016/12/16

Avian|Asia|A/pigeon/Sichuan/04.27_NBXJ743/2014_H5N6_H5NX_2014/04/27

Env|Asia|A/Environment/Xinjiang/00300/2014_H5NX_2014/10/21

Avian|Europe|A/Ural_owl/Voronezh/14/2017_H5N8_2017/01/06

Avian|Asia|A/duck/Bangladesh/19D852/2017_H5NX_2017/05/03

Avian|Europe|A/Brahma_chicken/Belgium/6153/2017_H5N8_2017/06/15

Avian|Europe|A/Grey_Go/NL-Groot-Ammers/16015901-012/2016_H5N8_2016/12/14

Avian|Europe|A/chicken/Kursk/757/2018_H5N8_2018/06/20

Avian|Asia|A/Anas_platyrhynchos/Korea/W612/2017_H5NX_2017/12/13

Avian|Europe|A/turkey/Italy/17VIR9773/2017_H5N8_2017/10/31

Avian|Asia|A/duck/Bangladesh/19D770/2017_H5NX_2017/01/11

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3594_2017/2017_H5N8_2017/12/01

Avian|Asia|A/duck/Bangladesh/19D857/2017_H5NX_2017/05/03

Avian|Asia|A/mallard/Korea/Jeju-H24/2017_H5NX_2017/11/27

Avian|Asia|A/chicken/Taiwan/x37/2016_H5N8_2016/12/21

Avian|Asia|A/duck/Ha_Tinh/HT7/2014_H5NX_2014/05/14

Avian|Africa|A/northern_shoveler/Egypt/813C/2016_H5N8_2016/12/01

Avian|Europe|A/chicken/Italy/17VIR2294-5/2017_H5N8_2017/03/16

Avian|Europe|A/Buzzard/Netherlands/18004242-002/2018_H5NX_2017/03/15

Avian|Europe|A/long-eared_owl/Voronezh/16/2017_H5N8_2017/01/06

Avian|Europe|A/domestic_duck/Germany-MV/R9764/2016_H5N8_2016/11/21

Avian|Europe|A/chicken/Italy/17VIR9113/2017_H5N8_2017/10/16

Avian|Europe|A/mute_swan/_Czech_Republic/1410-2/2021_H5N8_2021/01/19

Avian|Asia|A/chicken/Korea/H2555/2015_H5N8_2015/03/31

Avian|Europe|A/Chicken/Netherlands/18003041-001-005/2018_H5NX_2018/02/25

Avian|Europe|A/Chicken/Netherlands/14015824/2014_H5N8_2014/11/20

Avian|Europe|A/Turkey/Netherlands/18000887-007-010/2018_H5NX_2018/01/20

Avian|Europe|A/Perigrine_falcon/Netherlands/18003274-001/2018_H5NX_2018/03/01

Avian|Europe|A/duck/Bulgaria/Dobrich/407/2017_H5N8_2017/10/17

Avian|Europe|A/Goose/Hungary/1030/2017_H5N8_2017/01/11

Avian|Europe|A/tufted_duck/Denmark/17740-1/2016_H5N8_2016/11/08

Avian|Africa|A/teal/Egypt/1198C/2017_H5N8_2017/02/25

Avian|Europe|A/Black-headed_Gull/Netherlands/29/2017_H5NX_2017/12/18

Avian|Asia|A/Spoonbill/HK/17-18259/2017_H5NX_2017/12/22

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO3-B/2016_H5N8_2016/05/12

Avian|Europe|A/swan/Tumen/1479-2/2020_H5N8_2020/09/10

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX782/2016_H5N8_2016/05/14

Avian|Asia|A/duck/Zhejiang/925169/2014_H5N8_2014/09/25

Avian|Europe|A/chicken/Greece/39_2017a/2017_H5NX_2017/02/06

Avian|Africa|A/teal/Egypt_/823C/2016_H5N8_2016/12/01

Avian|Asia|A/Great_Cormorant/Qinghai/a51/2016_H5N8_2016/07/13

Avian|Asia|A/duck/Eastern_China/S0322/2014_H5NX_2014/03/22

Avian|Europe|A/chicken/Shchyolkovo/47/2017_H5N8_2017/03/05

Avian|Asia|A/goose/Hunan/HN310/2015_H5NX_2015/12/17

Avian|Europe|A/turkey/Italy/17VIR8819-3/2017_H5N8_2017/10/09

Avian|Asia|A/Chicken/Al-Ahsaa/AI7/2017_H5N8_2017/01/01

Avian|Asia|A/goose/Taiwan/TNC10/2015_H5N8_2015/01/17

Env|Asia|A/Environment/Guangxi/42586/2015_H5NX_2015/04/02

Avian|Europe|A/wild_duck/Poland/57/2017_H5N8_2017/01/27

Avian|Asia|A/mallard/Korea/H1924-6/2014_H5N8_2014/12/01

Avian|Europe|A/chicken/Germany-SH/R8758/2016_H5N8_2016/11/11

Avian|Europe|A/turkey/Italy/17VIR3192-1/2017_H5N8_2017/04/11

Avian|Europe|A/Bl_H_gull/NL-Slootdorp/16014102-002/2016_H5N8_2016/11/11

Avian|Europe|A/chicken/Italy/17VIR10053/2017_H5N8_2017/11/07

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY18-B/2016_H5N8_2016/05/15

Avian|Europe|A/buzzard/Germany-SN/AI00285/2020_H5N8_2020/03/20

Avian|Asia|A/Bulbul/Riyadh/AI4/2017_H5N8_2017/01/01

Avian|Europe|A/goose/Kalmykia/813/2016_H5N8_2016/11/07

Avian|Europe|A/chicken/Netherlands/20016978-001/2020_H5N8_2020/11/02

Avian|Europe|A/Chicken/Hungary/2496/2017_H5N8_2017/01/24

Avian|Asia|A/tundra_swan/Tottori/C6nk/2014_H5N8_2014/11/18

Avian|Asia|A/whooper_swan/Shanxi/RC01/2016_H5N8_2016/12/20

Avian|Asia|A/chicken/Korea/H2580/2015_H5N8_2015/04/12

Avian|Europe|A/Ch/NL-Den_Oever/16014231-001/2016_H5N8_2016/11/15

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY8-B/2016_H5N8_2016/05/10

Avian|Europe|A/turkey/Germany-SH/R8595/2016_H5N8_2016/11/09

Avian|Asia|A/Bean_goose/Hubei/CH-i122/2017_H5N8_H5N8_2017/02/24

Avian|Europe|A/L-bl-ba-gull/NL-Sovon/16014324-014/2016_H5N8_2016/11/16

Avian|Europe|A/chicken/Greece/39_2017/2017_H5NX_2017/02/06

Avian|Europe|A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_H5N8_2016/12/11

Avian|Europe|A/chicken/England/033708/2020_H5N8_2020/11/09

Avian|Asia|A/Armenian_Gull/Republic_of_Georgia/4/2017_H5NX_2017/12/27

Avian|Europe|A/chicken/Kalmykia/2643/2016_H5N8_2016/11/21

Avian|Asia|A/Bean_goose/Hubei/CH-i119/2017_H5N8_2017/02/24

Avian|Europe|A/Mallard/Netherlands/2/2017_H5N8_2017/01/07

Avian|Europe|A/Goose/Hungary/17261/2017_H5N8_2017/04/18

Avian|Asia|A/chicken/Niigata/1-2C/2016_H5NX_2016/11/28

Avian|Asia|A/chicken/Iran/18VIR2027-04/2017_H5N8_2017/10/16

Avian|Asia|A/duck/Korea/H1111/2014_H5N8_2014/03/20

Avian|Europe|A/turkey/Poland/182/2020_H5N8_2020/02/07

Avian|Europe|A/chicken/Germany-BW/AI00049/2020_H5N8_2020/02/06

Avian|Asia|A/great_egret/Korea/H0912/2014_H5N8_2014/03/07

Avian|Asia|A/Whooper_Swan/Sanmenxia/01/2016_H5N8_2016/11/23

Avian|Asia|A/mallard_duck/Shanghai/SH-9/2013_H5N8_2013/11/18

Avian|Asia|A/duck/Korea/H0266/2014_H5N8_2014/01/29

Avian|Europe|A/domestic_duck/Siberia/49_feather/2016_H5N8_2016/01/01

Avian|Europe|A/Greylag_goose/England/033100/2020_H5N8_2020/10/30

Avian|Europe|A/Ch/NL-Rhenen/16016141-006/2016_H5N8_2016/12/17

Avian|Europe|A/chicken/Cheboksary/850/2018_H5N8_2018/07/20

Avian|Europe|A/chicken/Bulgaria/Haskovo/411/2017_H5N8_2017/10/19

Avian|Asia|A/chicken/Iran/17RS654-29/2017_H5N8_2017/01/20

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3592_2017/2017_H5N8_2017/12/01

Avian|Asia|A/chicken/Japan/AQ-HE30-35C1/2018_H5NX_2018/07/24

Avian|Europe|A/Duck/Hungary/54738/2016_H5N8_2016/11/09

Avian|Asia|A/chicken/Korea/H239/2018_H5NX_2018/03/16

Avian|Asia|A/mute_swan/Hyogo/2801ITM012/2017_H5NX_2017/01/18

Avian|Europe|A/mute_swan/Croatia/70/2016_H5N8_2016/10/30

Avian|Europe|A/chicken/Bulgaria/Plovdiv/333/2018_H5N8_2018/10/26

Clade_2.3.4.2|A/Guizhou/1/2013_H5N1_{2.3.4.2}_2013/02/08

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3616_2017/2017_H5N8_2017/12/01

Avian|Europe|A/T_Dk/NL-Werkendam/16014159-002/2016_H5N8_2016/11/14

Avian|Europe|A/swan/Italy/17VIR9017/2017_H5N8_2017/10/11

Avian|Europe|A/goose/Italy/17VIR7626-5/2017_H5N8_2017/09/08

Avian|Asia|A/chicken/Nghe_An/01VTC/2018_H5NX_2018/07/27

Avian|Asia|A/Anas_platyrhynchos/Korea/W615/2017_H5NX_2017/12/13

Avian|Africa|A/little_grebe/Egypt/1056OP/2016_H5NX_2016/12/28

Avian|Europe|A/Chicken/Netherlands/EMC-1/2018_H5NX_2018/02/26

Avian|Europe|A/chicken/Italy/17VIR10130-2/2017_H5N8_2017/11/09

Avian|Asia|A/chicken/Iran/17RS654-01/2016_H5N8_2016/11/14

Avian|Europe|A/chicken/Poland/054/2020_H5N8_2020/01/17

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO4-B/2016_H5N8_2016/05/11

Avian|Europe|A/C_Gull/NL-Slootdorp/16014102-003/2016_H5N8_2016/11/11

Avian|Europe|A/Guinea_fowl/Belgium/6102/2017_H5N8_2017/06/14

Avian|Europe|A/chicken/Croatia/104/2017_H5NX_2017/03/07

Avian|Europe|A/wild_duck/Poland/82A/2016_H5N8_2016/11/02

Avian|Europe|A/greylag_goose/Germany-NI/AR703-L02138/2017_H5N8_2017/01/25

Clade_2.3.4.4h|A/Guangdong/18SF020/2018_H5N6_{2.3.4.4h}_2018/09/29

New_A/environment/Pakistan/927/2018_H5N8_2018/12/13

Avian|Asia|A/Duck/Riyadh/AI2/2017_H5N8_2017/01/01

Avian|Europe|A/Peregrine_falcon/Sweden/SVA201117SZ0467/20KN003345/2020_H5N8_2020/11/10

Avian|Europe|A/Crow/NL-Oostwoud/16015372-004/2016_H5N8_2016/12/05

Avian|Europe|A/peregrine_falcon/Ireland/20VIR7872-1/2020_H5N8_2020/11/01

Avian|Asia|A/white-fronted_goose/Miyagi/2/2016_H5NX_2016/11/26

Avian|Asia|A/goose/Jiangsu/QD5/2014_H5N8_2014/02/27

Avian|Africa|A/duck/Egypt/N13736E/2017_H5N8_2017/02/15

Avian|Asia|A/Bar-headed_Goose/Qinghai/XXI122/2016_H5N8_2016/05/15

Avian|Europe|A/chicken/Italy/17VIR9868-1/2017_H5N8_2017/11/02

Avian|Asia|A/duck/Korea/H2397/2015_H5N8_2015/02/23

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY12-LU/2016_H5N8_2016/05/13

Avian|Asia|A/goose/Eastern_China/S0408/2014_H5N8_2014/04/08

Avian|Europe|A/chicken/Voronezh/1488/2018_H5N8_2018/11/02

Avian|Asia|A/goose/Eastern_China/L1214/2012_H5N8_2012/12/14

Avian|Asia|A/Anas_platyrhynchos/Korea/W613/2017_H5NX_2017/12/13

Avian|Europe|A/turkey/Italy/17VIR538-1/2017_H5N8_2017/01/20

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO1-LU/2016_H5N8_2016/05/01

Avian|Asia|A/goose/Shandong/06.14_HZ-GS/2014_Mixed_H5N8_2014/06/14

Avian|Europe|A/Mute_Swan/Netherlands/17017367-012/2017_H5NX_2017/12/09

Avian|Europe|A/chicken/Kursk/526/2018_H5N8_2018/06/15

Avian|Asia|A/chicken/South_Korea/AIV49/2017_H5NX_2017/11/01

Avian|Europe|A/Mute_swan/Hungary/2825/2017_H5N8_2017/01/24

Avian|Europe|A/Ruddy_Shelduck/AN/2-14-12/2016_H5N8_2016/12/14

Avian|Europe|A/Mute_swan/Hungary/1955/2017_H5N8_2017/01/18

Avian|Europe|A/turkey/Rostov-on-Don/11/2017_H5N8_2017/01/01

Avian|Europe|A/duck/France/161108h/2016_H5N8_2016/11/28

Avian|Europe|A/chicken/Czech_Republic/2502-2/2021_H5N8_2021/02/03

Avian|Europe|A/Ch/NL-Hiaure/16016112-001-005/2016_H5N8_2016/12/17

Avian|Asia|A/gadwall/Iran/18VIR2027-20/2018_H5NX_2018/01/31

Avian|Asia|A/mallard/Shanghai/SH-9/2013_H5N8_2013/11/13

Avian|Asia|A/chicken/Zhejiang/514135/2015_H5NX_2015/05/14

Avian|Europe|A/common_tern_/Uvs-Nuur_Lake/26/2016_H5N8_2016/05/25

Clade_2.3.4.4f|A/chicken/Vietnam/NCVD/15A59/2015_H5N6_{2.3.4.4f}_2015/08/18

Avian|Europe|A/mute_swan/Czech_Republic/2600/2021_H5N8_2021/02/04

Avian|Europe|A/barnacle_goose/Netherlands/20016935-002/2020_H5N8_2020/11/01

Avian|Asia|A/Mallard/Republic_of_Georgia/2/2015_H5N8_2015/01/19

Avian|Africa|A/green-winged_teal/Egypt/871/2016_H5N8_2016/12/08

Avian|Asia|A/chicken/Taiwan/u7/2016_H5NX_2016/09/30

Avian|Asia|A/Turkey/Riyadh/AI1/2017_H5N8_2017/01/01

Avian|Asia|A/duck/Viet_Nam/HU13-161/2019_H5NX_2019/08/29

Avian|Europe|A/whistling_duck/England/035643/2020_H5N8_2020/11/18

Avian|Asia|A/goose/Taiwan/01003/2015_H5N8_2015/01/09

Avian|Asia|A/spot-bille d_duck/Korea/H455-42/2014_H5N8_2014/02/08

Avian|Europe|A/greylag_goose/Netherlands/20016879-001/2020_H5N8_2020/11/01

Avian|Europe|A/Duck/Hungary/1588/2017_H5N8_2017/01/16

Avian|Asia|A/Black_swan/Hubei/3/2017_H5N8_2017/01/12

Avian|Europe|A/chicken/Bulgaria/Dobrich/163-2/2018_H5N8_2018/07/05

Avian|Asia|A/goose/Shandong/05.23_AY-GS/2015_Mixed_H5N8_2015/05/23

Avian|Europe|A/wild_duck/Tyva/35/2016_H5N8_2016/05/25

Avian|Asia|A/chicken/Sichuan/NCJPL1/2014_H5NX_2014/04/27

Avian|Europe|A/goose/Samara/459/2018_H5N8_2018/06/22

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY10-B/2016_H5N8_2016/05/09

Avian|Asia|A/Holland_pigeon/Riyadh/AI3/2017_H5N8_2017/01/01

Avian|Europe|A/chicken/Netherlands/20019879-001005/2020_H5N1_2020/12/14

Avian|Asia|A/Mandarin_duck/Korea/K17-1894/2017_H5NX_2017/12/23

Avian|Asia|A/whooper_swan/Ibaraki/301T/2016_H5NX_2016/12/28

Avian|Europe|A/Dk/NL-Biddinghuizen/16015145-021-025/2016_H5N8_2016/12/01

Avian|Europe|A/goose/Russian_Federation/Omsk/1680-6/2020_H5NX_2020/10/02

Avian|Europe|A/swan/Italy/17VIR9038-1/2017_H5N8_2017/10/11

Avian|Europe|A/Peacock/Netherlands/18000887-006/2018_H5NX_2018/01/20

Avian|Europe|A/Rook/Hungary/4975/2017_H5N8_2017/02/08

Avian|Europe|A/tufted_duck/Germany/AR8459-L01988/2016_H5N8_2016/11/08

Avian|Europe|A/Goose/Hungary/59763/2016_H5N8_2016/11/27

Env|Asia|A/Environment/Chongqing/45221/2015_H5NX_2015/04/08

Avian|Europe|A/Chicken/Netherlands/18000887-005/2018_H5NX_2018/01/20

Avian|Asia|A/duck/Taiwan/a068/2015_H5N8_2015/01/13

Avian|Europe|A/Turkey/Hungary/2030/2017_H5N8_2017/01/18

Avian|Asia|A/owl/Hokkaido/X6/2016_H5NX_2016/12/12

Avian|Europe|A/duck/Hungary/1565_20VIR749-2/2020_H5N8_2020/01/10

Avian|Asia|A/Falcon/Riyadh/AI5/2017_H5N8_2017/01/01

Avian|Europe|A/turkey/Italy/17VIR6357-2/2017_H5N8_2017/08/04

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-5/2017_H5N8_2017/05/14

Avian|Asia|A/mandarin_duck/Korea/H119-3/2017_H5NX_2017/12/28

Avian|Europe|A/turkey/England/038115/2020_H5N8_2020/12/02

Avian|Europe|A/chicken/Czech_Republic/1566/2021_H5N8_2021/01/22

Avian|Asia|A/Baikal_teal/Korea/H52/2014_H5N8_2014/01/20

Avian|Europe|A/turkey/Germany-ST/AI00352/2020_H5N8_2020/03/27

Avian|Europe|A/caspian_gull/Switzerland/V247-L02004/2016_H5N8_2016/11/01

New_A/chicken/Pakistan/1000/2018_H5N8_2018/12/17

Avian|Europe|A/domestic_duck/Poland/271/2020_H5N8_2020/02/29

Avian|Europe|A/mute_swan/Switzerland/V0244.2-L02307/2017_H5N8_2017/08/10

Avian|Europe|A/swan/Italy/17VIR9836-1/2017_H5N8_2017/08/16

Avian|Europe|A/chicken/Astrakhan/321-10/2020_H5N8_2020/12/12

Avian|Asia|A/duck/Vietnam/LBM1099/2018_H5NX_2018/02/01

Avian|Europe|A/turkey/Croatia/104/2020_H5N8_2020/11/17

Env|Asia|A/Environment/Chongqing/28957/2014_H5NX_2014/03/19

Env|Asia|A/water/Qinghai/XXII2871/2017_H5N8_2017/05/16

Avian|Europe|A/chicken/Tatarstan/112/2017_H5N8_2017/05/12

Avian|Europe|A/Guineafowl/Netherlands/17017775-020-024/2017_H5NX_2017/12/15

Avian|Asia|A/jungle_crow/Hyogo/2803A002/2018_H5NX_2018/03/01

Avian|Asia|A/chicken/Niigata/1-3C/2016_H5NX_2016/11/28

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-40/2017_H5NX_2017/05/13

Avian|Asia|A/mute_swan/Ibaraki/0803-214/2016_H5NX_2016/12/13

Avian|Europe|A/Ch/NL-Abbega/X16015736/2016_H5N8_2016/12/12

Avian|Asia|A/chicken/Korea/H219/2018_H5NX_2018/02/08

Avian|Asia|A/duck/Korea/H2474/2015_H5N8_2015/03/04

Avian|Asia|A/goose/Taiwan/TNO8/2015_H5N8_2015/01/17

Avian|Europe|A/chicken/Republic_of_Macedonia/466/2017_H5N8_2017/01/28

Avian|Asia|A/chicken/Korea/H214/2018_H5NX_2018/02/04

Avian|Europe|A/mute_swan/Netherlands/20015931-001/2020_H5N8_2020/10/17

Avian|Europe|A/greylag_goose/Germany-NI/AR11353-L02142/2016_H5NX_2016/12/27

Avian|Asia|A/mandarin_duck/Korea/H71/2017_H5NX_2017/12/20

Avian|Europe|A/Bk_swan/NL-Den_Oever/16013973-002/2016_H5N8_2016/11/10

Avian|Asia|A/chicken/Iran/18VIR2027-09/2017_H5N8_2017/12/21

Avian|Europe|A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_H5N8_2016/12/19

Avian|Asia|A/Chicken/Riyadh/AI6/2017_H5N8_2017/01/01

Avian|Europe|A/turkey/Rostov-on-Don/817/2018_H5N8_2018/07/16

Avian|Europe|A/chicken/Germany-SH/AR163-L02542/2018_H5NX_2018/03/19

Avian|Asia|A/Bar-headed_Goose/Qinghai/p2/2016_H5N8_2016/05/13

Avian|Europe|A/swan/Germany-SN/R10645/2016_H5NX_2016/12/13

Avian|Asia|A/Whooper_swan/Shanxi/7/2016_H5N8_2016/12/24

Avian|Europe|A/mute_swan/Poland/64/2017_H5NX_2017/01/31

Avian|Europe|A/chicken/Bulgaria/Dobrich/115/2018_H5N8_2018/06/12

Avian|Europe|A/buzzard/Germany-NRW/AR279/2018_H5NX_2018/05/01

Clade_2.3.4.4b|Human|Asia|A/Fujian/Sanyuan/21099/2017_H5N6_{2.3.4.4b}_2017/12/25

Avian|Europe|A/chicken/Russia_Novosibirsk_region/3-1/2020_H5N8_2020/09/20

Env|Asia|A/Environment/Zhenjiang/zj35/2014_H5N8_2014/04/03

Avian|Asia|A/black_headed_gull/Ibaraki/289T/2016_H5NX_2016/12/26

New_A/chicken/Pakistan/531/2018_H5N8_2018/10/18

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3590_2017/2017_H5N8_2017/12/01

Avian|Asia|A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_H5N8_2020/09/19

Clade_2.3.4|A/Japanese_white-eye/Hong_Kong/1038/2006_H5N1_{2.3.4}_2006/01/01

Avian|Europe|A/duck/Russian_Federation/Omsk/1328-2/2020_H5N8_2020/08/17

Env|Asia|A/Environment/Chongqing/72096/2014_H5NX_2014/05/14

Avian|Asia|A/goose/Taiwan/TNO4/2015_H5N8_2015/01/17

Avian|Asia|A/mute_swan/Hyogo/2801ITM003/2017_H5NX_2017/01/14

Clade_2.3.4|Anhui/1/2005_H5N1_{2.3.4}_2005/11/08

Avian|Europe|A/turkey/Czech_Republic/3071/2020_H5N8_2020/02/17

Avian|Europe|A/mallard/Hungary/57857/2016_H5N8_2016/11/21

Avian|Asia|A/goose/SiChuan/15/2015_H5NX_2015/04/07

Avian|Europe|A/Duck/Hungary/984/2017_H5N8_2017/01/11

Env|Asia|A/Environment/Chongqing/45349/2015_H5NX_2015/08/20

Avian|Asia|A/Mandarin_duck/Korea/H242/2020_H5N8_2020/10/21

Avian|Asia|A/mandarin_duck/Korea/H69/2017_H5NX_2017/12/19

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX22/2016_H5N8_2016/05/12

Avian|Asia|A/Chicken/Al-Ahsaa/AI8/2017_H5N8_2017/01/01

Avian|Europe|A/chicken/Rostov-on-Don/766/2018_H5N8_2018/07/09

Avian|Europe|A/Teal/NL-Ferwert/16015273-013/2016_H5N8_2016/12/01

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3599_2017/2017_H5N8_2017/12/01

Avian|Asia|A/chicken/Zhejiang/232/2016_H5NX_2016/01/31

Avian|Europe|A/turkey/Rostov-on-Don/1117/2018_H5N8_2018/09/28

Avian|Asia|A/duck/Korea/H80/2017_H5NX_2017/12/26

Avian|Asia|A/goose/Shandong/WFSG1/2014_H5N8_2014/04/11

Avian|Asia|A/chicken/Korea/H1289/2014_H5N8_2014/04/18

Avian|Europe|A/mute_swan/Wales/048068/2020_H5NX_2020/11/24

Avian|Asia|A/tufted_duck/Hyogo/2812A009/2016_H5NX_2016/12/28

Avian|Europe|A/domestic_duck/Germany-MV/R9869/2016_H5N8_2016/11/23

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY16-B/2016_H5N8_2016/05/14

Avian|Asia|A/duck/Ningbo/3262/2013_H5NX_2013/10/20

Avian|Europe|A/chicken/Bulgaria/Sliven/432/2017_H5N8_2017/11/02

Avian|Europe|A/Anser_albifrons/Belgium/11956_005/2020_H5N8_2020/11/07

Avian|Europe|A/swan/Voronezh/2/2017_H5N8_2017/01/03

Avian|Asia|A/duck/Korea/H0763/2014_H5N8_2014/02/26

Avian|Europe|A/turkey/Italy/17VIR6111-16/2017_H5N8_2017/07/31

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY6-LU/2016_H5N8_2016/05/11

Avian|Asia|A/duck/Quang_Ninh/371/2018_H5NX_2018/02/06

Avian|Asia|A/muscovy/duck/Hunan/HN364/2015_H5NX_2015/12/19

Avian|Europe|A/eurasian_wigeon/Germany-NI/AR249-L02143/2017_H5N8_2017/01/04

Avian|Asia|A/duck/Korea/H0936/2014_H5N8_2014/03/09

Avian|Europe|A/Greylag_goose/Hungary/320/2017_H5N8_2017/01/04

Avian|Asia|A/goose/Zhejiang/925106/2014_H5NX_2014/09/25

Avian|Asia|A/chicken/Kagawa/2T-1/2018_H5NX_2018/01/10

Avian|Asia|A/gadwall/Korea/H2209/2015_H5N8_2015/01/23

Avian|Europe|A/domestic_goose/Poland/33/2016_H5N8_2016/12/02

Avian|Europe|A/chicken/Astrakhan/321-09/2020_H5N8_2020/12/12

Avian|Asia|A/goose/Bangladesh/19D855/2017_H5NX_2017/05/03

Avian|Europe|A/canada_goose/England/AV58_18OPpoolEP1/2018_H5NX_2018/01/05

Avian|Asia|A/baikal_teal/Korea/2417/2014_H5N8_2014/01/20

Env|Asia|A/environment/Hong_Kong/WCRB-01/2018_H5NX_2018/01/09

Avian|Europe|A/chicken/Italy/17VIR8783-5/2017_H5N8_2017/10/06

Avian|Europe|A/duck/Netherlands/14015989/2014_H5N8_2014/11/21

Avian|Asia|A/chicken/Nha_Trang/122/2015_H5NX_2015/11/14

Avian|Asia|A/Bar-headed_Goose/Qinghai/A21/2016_H5N8_2016/05/14

Avian|Asia|A/chicken/Kagawa/14T-2/2018_H5NX_2018/01/11

Avian|Asia|A/Bar-headed_Goose/Qinghai/A16/2016_H5N8_2016/05/13

Avian|Asia|A/mute_swan/Shimane/3211A002/2017_H5NX_2017/11/16

Avian|Asia|A/Crow/Aghakhan/2017_H5N8_2017/09/08

Avian|Europe|A/chicken/Moscow/94/2017_H5N8_2017/02/28

Avian|Asia|A/Bar-headed_Goose/Qinghai/B54/2016_H5N8_2016/05/15

Avian|Asia|A/Black_swan/Hubei/2/2017_H5N8_2017/01/12

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3617_2017/2017_H5N8_2017/12/01

Avian|Europe|A/black-headed_gull/Tyva/41/2016_H5N8_2016/05/25

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3598_2017/2017_H5N8_2017/12/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/p18/2016_H5N8_2016/05/15

Avian|Europe|A/Eur_Wig/NL-Leidschendam/16015697-007/2016_H5N8_2016/12/10

Avian|Asia|A/duck/Hunan/HN342/2015_H5NX_2015/12/18

Avian|Europe|A/chicken/France/20P016448/2020_H5N8_2020/11/10

Avian|Europe|A/environment/Kamchatka/18/2016_H5NX_2016/10/01
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Figure S5. Evolutionary relationships of the NP gene of highly pathogenic clade 2.3.4.4 A(H5) influenza viruses. Branch 
colors represent eight different clades of 2.3.4.4 viruses (2.3.4.4a–2.3.4.4h). Red asterisks indicate novel Pakistan A(H5N8) 
viruses; green asterisk indicates human A(H5N8) virus; and orange asterisk denotes vaccine strain. Significant amino acid 
mutations are indicated at major nodes. Bayesian posterior probability (PP) values greater than 0.95 are shown. 
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Avian|Asia|A/duck/Taiwan/a068/2015_H5N8_2015/01/13

Avian|Asia|A/duck/Ningbo/3262/2013_H5NX_2013/10/20

Avian|Asia|A/Chicken/Al-Ahsaa/AI8/2017_H5N8_2017/01/01

Env|Asia|A/Environment/Chongqing/28957/2014_H5NX_2014/03/19

Avian|Europe|A/Peacock/Netherlands/18000887-006/2018_H5NX_2018/01/20

Env|Asia|A/environment/Hong_Kong/WCRB-01/2018_H5NX_2018/01/09

Avian|Europe|A/wild_duck/Poland/82A/2016_H5N8_2016/11/02

Avian|Asia|A/Anas_platyrhynchos/Korea/W615/2017_H5NX_2017/12/13

Avian|Europe|A/Ural_owl/Voronezh/14/2017_H5N8_2017/01/06

Human|Euope|A/Astrakhan/3212/2020_H5N8_2020/12/12

New_A/environment/Pakistan/927/2018_H5N8_2018/12/13

Avian|Asia|A/Baikal_teal/Korea/H52/2014_H5N8_2014/01/20

Avian|Europe|A/mute_swan/Wales/048068/2020_H5NX_2020/11/24

Avian|Europe|A/turkey/Czech_Republic/3071/2020_H5N8_2020/02/17

Avian|Europe|A/turkey/Italy/17VIR6357-2/2017_H5N8_2017/08/04

Avian|Asia|A/duck/Bangladesh/19D857/2017_H5NX_2017/05/03

Avian|Asia|A/mallard/Shanghai/SH-9/2013_H5N8_2013/11/13

Avian|Europe|A/chicken/Moscow/94/2017_H5N8_2017/02/28

Avian|Europe|A/turkey/Italy/17VIR3192-1/2017_H5N8_2017/04/11

Avian|Europe|A/eurasian_wigeon/Germany-NI/AR249-L02143/2017_H5N8_2017/01/04

Avian|Europe|A/Peregrine_falcon/Sweden/SVA201117SZ0467/20KN003345/2020_H5N8_2020/11/10

Avian|Europe|A/Duck/Hungary/1588/2017_H5N8_2017/01/16

Avian|Europe|A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_H5N8_2016/12/11

Avian|Europe|A/duck/Italy/17VIR8898/2017_H5N8_2017/10/16

Avian|Europe|A/goose/Samara/459/2018_H5N8_2018/06/22

Avian|Europe|A/decoy_duck/France/161104e/2016_H5N8_2016/11/26

Avian|Africa|A/teal/Egypt/1198C/2017_H5N8_2017/02/25

Avian|Europe|A/domestic_duck/Poland/271/2020_H5N8_2020/02/29

Avian|Europe|A/duck/Russian_Federation/Omsk/1328-2/2020_H5N8_2020/08/17

Avian|Europe|A/chicken/Greece/39_2017/2017_H5NX_2017/02/06

Avian|Asia|A/Bar-headed_Goose/Qinghai/XXI122/2016_H5N8_2016/05/15

Avian|Asia|A/chicken/Sichuan/NCJPL1/2014_H5NX_2014/04/27

Avian|Europe|A/duck/Netherlands/16014829-001005/2016_H5N8_2016/11/25

Avian|Europe|A/chicken/Chechnya/58/2017_H5N8_2017/01/08

Avian|Europe|A/turkey/Italy/17VIR538-1/2017_H5N8_2017/01/20

Avian|Europe|A/swan/Italy/17VIR9038-1/2017_H5N8_2017/10/11

Avian|Europe|A/barnacle_goose/Netherlands/20016935-002/2020_H5N8_2020/11/01

Avian|Europe|A/Greylag_goose/England/033100/2020_H5N8_2020/10/30

Avian|Asia|A/Jungle_crow/Hyogo/2803E024T/2018_H5NX_2018/03/07

New_A/chicken/Pakistan/531/2018_H5N8_2018/10/18

Avian|Europe|A/greylag_goose/Netherlands/20016879-001/2020_H5N8_2020/11/01

Avian|Europe|A/chicken/Cheboksary/850/2018_H5N8_2018/07/20

Avian|Asia|A/Mandarin_duck/Korea/H242/2020_H5N8_2020/10/21

Avian|Asia|A/duck/Hunan/HN342/2015_H5NX_2015/12/18

Avian|Asia|A/Whooper_Swan/Sanmenxia/01/2016_H5N8_2016/11/23

Clade_2.3.4.4b|Human|Asia|A/Fujian/Sanyuan/21099/2017_H5N6_{2.3.4.4b}_2017/12/25

Avian|Asia|A/duck/Bangladesh/19D853/2017_H5NX_2017/05/03

Avian|Asia|A/chicken/Korea/H0453/2014_H5N8_2014/02/17

Avian|Asia|A/mute_swan/Hyogo/2801ITM003/2017_H5NX_2017/01/14

Avian|Europe|A/Black-headed_Gull/Netherlands/29/2017_H5NX_2017/12/18

Avian|Asia|A/chicken/Iran/18VIR2027-03/2017_H5N8_2017/10/21

Avian|Asia|A/chicken/Korea/H2555/2015_H5N8_2015/03/31

Avian|Europe|A/Ch/NL-Zoeterwoude/16016484-021-025/2016_H5N8_2016/12/24

Avian|Asia|A/goose/Taiwan/TNO8/2015_H5N8_2015/01/17

Avian|Asia|A/Bar-headed_Goose/Qinghai/A16/2016_H5N8_2016/05/13

Avian|Asia|A/Great_Cormorant/Qinghai/a51/2016_H5N8_2016/07/13

Avian|Asia|A/Jungle_crow/Hyogo/2803E028C/2018_H5NX_2018/03/14

Env|Asia|A/Environment/Chongqing/45440/2014_H5NX_2014/12/15

Avian|Europe|A/Teal/NL-Ferwert/16015273-013/2016_H5N8_2016/12/01

Avian|Asia|A/tufted_duck/Hyogo/2812A009/2016_H5NX_2016/12/28

Avian|Asia|A/Anas_platyrhynchos/Korea/W612/2017_H5NX_2017/12/13

Avian|Europe|A/peregrine_falcon/Ireland/20VIR7872-1/2020_H5N8_2020/11/01

Avian|Europe|A/chicken/Netherlands/20016978-001/2020_H5N8_2020/11/02

Avian|Asia|A/duck/Bangladesh/19D849/2017_H5NX_2017/05/03

Avian|Asia|A/Black_swan/Hubei/2/2017_H5N8_2017/01/12

Avian|Europe|A/Eur_Wig/NL-Leidschendam/16015697-007/2016_H5N8_2016/12/10

Avian|Asia|A/Bar-headed_Goose/Qinghai/p18/2016_H5N8_2016/05/15

Avian|Europe|A/chicken/Rostov-on-Don/766/2018_H5N8_2018/07/09

Avian|Asia|A/Spoonbill/HK/17-18259/2017_H5NX_2017/12/22

Avian|Africa|A/green-winged_teal/Egypt/877/2016_H5N8_2016/12/08

Avian|Europe|A/Duck/Hungary/54738/2016_H5N8_2016/11/09

Avian|Europe|A/turkey/Italy/17VIR1338-3/2017_H5N8_2017/02/14

Avian|Africa|A/duck/Cameroon/17RS1661-3/2017_H5N8_2017/01/01

Avian|Europe|A/chicken/Bulgaria/Sliven/432/2017_H5N8_2017/11/02

Avian|Asia|A/Turkey/Riyadh/AI1/2017_H5N8_2017/01/01

Avian|Asia|A/chicken/Nha_Trang/122/2015_H5NX_2015/11/14

Avian|Europe|A/chicken/Kalmykia/2643/2016_H5N8_2016/11/21

Avian|Asia|A/whooper_swan/Shanxi/RC01/2016_H5N8_2016/12/20

Avian|Asia|A/gadwall/Iran/18VIR2027-20/2018_H5NX_2018/01/31

Avian|Asia|A/duck/Korea/H56/2017_H5NX_2017/12/19

Avian|Europe|A/Ch/NL-Hiaure/16016112-001-005/2016_H5N8_2016/12/17

Avian|Asia|A/chicken/Iraq/1/2020_H5N8_2020/05/12

Avian|Europe|A/gadwall/Italy/17VIR133-2/2017_H5NX_2017/01/10

Avian|Europe|A/Brahma_chicken/Belgium/6153/2017_H5N8_2017/06/15

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY12-LU/2016_H5N8_2016/05/13

Avian|Europe|A/caspian_gull/Switzerland/V247-L02004/2016_H5N8_2016/11/01

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3616_2017/2017_H5N8_2017/12/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY2-B/2016_H5N8_2016/05/12

Avian|Asia|A/crane/Kagoshima/KU-25/2016_H5NX_2016/11/23

Avian|Europe|A/duck/Hungary/1565_20VIR749-2/2020_H5N8_2020/01/10

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-40/2017_H5NX_2017/05/13

Avian|Europe|A/Dk/NL-Biddinghuizen/16015145-021-025/2016_H5N8_2016/12/01

Avian|Asia|A/chicken/Kagawa/2T-1/2018_H5NX_2018/01/10

Avian|Asia|A/owl/Hokkaido/X6/2016_H5NX_2016/12/12

Avian|Europe|A/buzzard/Germany-MV/AI02166/2020_H5NX_2020/10/29

Avian|Europe|A/domestic_duck/Germany-MV/R9869/2016_H5N8_2016/11/23

Clade_2.3.4.4e|A/duck/Hyogo/1/2016_H5N6_{2.3.4.4e}_2016/11/14

Avian|Asia|A/Bar-headed_Goose/Qinghai/p2/2016_H5N8_2016/05/13

Avian|Asia|A/spot-bille d_duck/Korea/H455-42/2014_H5N8_2014/02/08

Avian|Africa|A/grey-headed_gull/Uganda/MUWRP-538/2017_H5NX_2017/01/04

Avian|Europe|A/tufted_duck/Denmark/17740-1/2016_H5N8_2016/11/08

Avian|Europe|A/swan/Italy/17VIR9836-1/2017_H5N8_2017/08/16

Avian|Europe|A/Goose/Hungary/59763/2016_H5N8_2016/11/27

Avian|Europe|A/common_tern_/Uvs-Nuur_Lake/26/2016_H5N8_2016/05/25

Avian|Europe|A/chicken/Italy/17VIR10130-2/2017_H5N8_2017/11/09

Avian|Africa|A/duck/Nigeria/SK28T_19VIR8424-2/2019_H5NX_2019/06/30

Avian|Europe|A/Eurasian_Wigeon/Netherlands/4/2020_H5N1_2020/10/16

Avian|Europe|A/chicken/Croatia/104/2017_H5NX_2017/03/07

Avian|Asia|A/mute_swan/Hyogo/2801ITM012/2017_H5NX_2017/01/18

Avian|Asia|A/goose/Yangzhou/YZ587/2016_H5NX_2016/05/20

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY6-LU/2016_H5N8_2016/05/11

Avian|Europe|A/Turkey/Netherlands/18000887-007-010/2018_H5NX_2018/01/20

Avian|Europe|A/Eur_Wig/NL-Greonterp/16015653-001/2016_H5N8_2016/12/08

Avian|Europe|A/chicken/Russia_Novosibirsk_region/1910-1/2020_H5N8_2020/09/22

Avian|Europe|A/Ch/NL-Den_Oever/16014231-001/2016_H5N8_2016/11/15

Avian|Asia|A/muscovy/duck/Hunan/HN364/2015_H5NX_2015/12/19

Avian|Europe|A/Ch/NL-Rhenen/16016141-006/2016_H5N8_2016/12/17

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3600_2017/2017_H5N8_2017/12/01

Avian|Europe|A/domestic_goose/Poland/274/2020_H5N8_2020/03/01

Avian|Europe|A/turkey/England/038115/2020_H5N8_2020/12/02

Avian|Asia|A/chicken/Niigata/1-3C/2016_H5NX_2016/11/28

Avian|Europe|A/turkey/Italy/17VIR9773/2017_H5N8_2017/10/31

Avian|Europe|A/chicken/Tatarstan/112/2017_H5N8_2017/05/12

Avian|Europe|A/Bl_H_gull/NL-Slootdorp/16014102-002/2016_H5N8_2016/11/11

Avian|Asia|A/Chicken/Riyadh/AI10/2017_H5N8_2017/01/01

Avian|Africa|A/northern_shoveler/Egypt/813C/2016_H5N8_2016/12/01

Env|Asia|A/water/Qinghai/XXII2871/2017_H5N8_2017/05/16

Avian|Europe|A/Ch/NL-Abbega/X16015736/2016_H5N8_2016/12/12

Avian|Europe|A/mute_swan/Croatia/70/2016_H5N8_2016/10/30

Clade_2.3.4.4g|Avian|Asia|A/chicken/Japan/AQ-HE144/2015_H5NX_{Clade_2.3.4.4g}_2015/11/25

Avian|Asia|A/duck/Korea/H0936/2014_H5N8_2014/03/09

Avian|Europe|A/turkey/Rostov-on-Don/1117/2018_H5N8_2018/09/28

Avian|Asia|A/Bulbul/Riyadh/AI4/2017_H5N8_2017/01/01

Avian|Asia|A/duck/Bangladesh/19D852/2017_H5NX_2017/05/03

Avian|Europe|A/Rook/Hungary/4975/2017_H5N8_2017/02/08

Env|Asia|A/Environment/Xinjiang/00320/2014_H5NX_2014/10/22

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY18-B/2016_H5N8_2016/05/15

New_A/quail/Pakistan/998/2018_H5N8_2018/12/17

Avian|Asia|A/chicken/South_Korea/AIV49/2017_H5NX_2017/11/01

Avian|Europe|A/chicken/Kursk/526/2018_H5N8_2018/06/15

Avian|Asia|A/goose/Shandong/06.14_HZ-GS/2014_Mixed_H5N8_2014/06/14

Avian|Europe|A/Chicken/Netherlands/EMC-1/2018_H5NX_2018/02/26

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO6-SP/2016_H5N8_2016/05/15

Avian|Asia|A/common_teal/Korea/W547/2016_H5N8_2016/12/15

Avian|Europe|A/M_Swan/NL-Roggebotsluis/16014462-019/2016_H5N8_2016/11/17

Avian|Asia|A/Bar-headed_Goose/Qinghai/a113/2016_H5N8_2016/05/14

Avian|Europe|A/chicken/Italy/17VIR10053/2017_H5N8_2017/11/07

Avian|Asia|A/chicken/Kazakhstan/Kn-3/2020_H5N8_2020/09/18

Avian|Europe|A/chicken/Russia_Novosibirsk_region/3-1/2020_H5N8_2020/09/20

Avian|Europe|A/Chicken/Netherlands/18000887-005/2018_H5NX_2018/01/20

Avian|Europe|A/White_fronted_goose/Hungary/801/2017_H5N8_2017/01/09

Avian|Asia|A/duck/Korea/H0763/2014_H5N8_2014/02/26

Avian|Europe|A/chicken/Greece/39_2017a/2017_H5NX_2017/02/06

Avian|Europe|A/T_Dk/NL-Werkendam/16014159-002/2016_H5N8_2016/11/14

Avian|Asia|A/gadwall/Korea/H2209/2015_H5N8_2015/01/23

Avian|Europe|A/Perigrine_falcon/Netherlands/18003274-001/2018_H5NX_2018/03/01

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO1-LU/2016_H5N8_2016/05/01

Avian|Asia|A/common_teal/Korea/W548/2016_H5N8_2016/12/15

Human|Asia|A/Guangxi/31906/2018_H5NX_2018/08/15

Avian|Europe|A/Tufted_Duck/Netherlands/1/2016_H5N8_2016/11/25

New_A/chicken/Pakistan/1000/2018_H5N8_2018/12/17

Avian|Europe|A/Grey_Go/NL-Groot-Ammers/16015901-012/2016_H5N8_2016/12/14

Avian|Asia|A/Crow/Aghakhan/2017_H5N8_2017/09/08

Avian|Europe|A/Goose/Hungary/17261/2017_H5N8_2017/04/18

Avian|Asia|A/mallard/Korea/H1924-6/2014_H5N8_2014/12/01

Avian|Asia|A/greater_scaup/Aichi/2301H050/2017_H5NX_2017/01/31

Avian|Asia|A/goose/Taiwan/TNO4/2015_H5N8_2015/01/17

Avian|Europe|A/greylag_goose/Germany-NI/AR703-L02138/2017_H5N8_2017/01/25

Avian|Asia|A/Mallard/Republic_of_Georgia/2/2015_H5N8_2015/01/19

Avian|Asia|A/goose/Hunan/HN310/2015_H5NX_2015/12/17

Avian|Europe|A/turkey/Poland/182/2020_H5N8_2020/02/07

Avian|Europe|A/barnacle_goose/Germany-SH/AI02167/2020_H5N8_2020/10/28

Avian|Asia|A/duck/Quang_Ninh/371/2018_H5NX_2018/02/06

Avian|Europe|A/domestic_duck/Siberia/49_feather/2016_H5N8_2016/01/01

Avian|Europe|A/canada_goose/England/AV58_18OPpoolEP1/2018_H5NX_2018/01/05

Avian|Europe|A/swan/Voronezh/2/2017_H5N8_2017/01/03

Avian|Europe|A/C_Gull/NL-Slootdorp/16014102-003/2016_H5N8_2016/11/11

Avian|Asia|A/chicken/Korea/H239/2018_H5NX_2018/03/16

Avian|Asia|A/mandarin_duck/Korea/H119-3/2017_H5NX_2017/12/28

Avian|Asia|A/chicken/Nghe_An/01VTC/2018_H5NX_2018/07/27

Avian|Asia|A/goose/SiChuan/15/2015_H5NX_2015/04/07

Avian|Europe|A/chicken/Italy/17VIR10437-2/2017_H5N8_2017/11/21

Avian|Asia|A/baikal_teal/Korea/2417/2014_H5N8_2014/01/20

Avian|Asia|A/duck/Chiba/26-372-61/2014_H5N8_2014/11/18

Env|Asia|A/environment/Hokkaido/1-8/2016_H5NX_2016/12/16

Avian|Europe|A/Bk_swan/NL-Den_Oever/16013973-002/2016_H5N8_2016/11/10

Avian|Europe|A/pheasant/Italy/17VIR7065-21/2017_H5N8_2017/08/19

Env|Asia|A/Environment/Guangdong/00299/2014_H5NX_2014/12/02

Avian|Asia|A/chicken/Taiwan/x37/2016_H5N8_2016/12/21

Avian|Europe|A/Mallard/Netherlands/2/2017_H5N8_2017/01/07

Avian|Europe|A/Mute_Swan/Netherlands/17017367-012/2017_H5NX_2017/12/09

Avian|Asia|A/duck/Korea/H2474/2015_H5N8_2015/03/04

Avian|Europe|A/goose/Kalmykia/813/2016_H5N8_2016/11/07

Avian|Europe|A/chicken/Shchyolkovo/47/2017_H5N8_2017/03/05

Env|Asia|A/Environment/Chongqing/45221/2015_H5NX_2015/04/08

Avian|Europe|A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_H5N8_2016/12/19

Avian|Europe|A/Guineafowl/Netherlands/17017775-020-024/2017_H5NX_2017/12/15

Avian|Asia|A/goose/Bangladesh/19D855/2017_H5NX_2017/05/03

Avian|Europe|A/turkey/Germany-ST/AI00352/2020_H5N8_2020/03/27

Avian|Europe|A/Mute_swan/Hungary/2825/2017_H5N8_2017/01/24

Avian|Asia|A/duck/Zhejiang/925169/2014_H5N8_2014/09/25

Avian|Asia|A/goose/Eastern_China/L1214/2012_H5N8_2012/12/14

Avian|Europe|A/turkey/Rostov-on-Don/817/2018_H5N8_2018/07/16

Avian|Asia|A/Bar-headed_Goose/Qinghai/a237/2017_H5N8_2017/05/16

Avian|Europe|A/turkey/Italy/17VIR10133-8/2017_H5N8_2017/11/06

Avian|Asia|A/Ornamental_bird/Al-Qasim/AI9/2017_H5N8_2017/01/01

Avian|Europe|A/duck/Netherlands/14015989/2014_H5N8_2014/11/21

Avian|Europe|A/buzzard/Germany-SN/AI00285/2020_H5N8_2020/03/20

Avian|Europe|A/mute_swan/Poland/64/2017_H5NX_2017/01/31

Avian|Europe|A/chicken/Bulgaria/Plovdiv/333/2018_H5N8_2018/10/26

Env|Asia|A/Environment/Xinjiang/00300/2014_H5NX_2014/10/21

Avian|Europe|A/chicken/Germany-BW/AI00049/2020_H5N8_2020/02/06

Avian|Asia|A/swan/China/ST/2016_H5N8_2016/12/18

Avian|Asia|A/Bar-headed_Goose/Qinghai/B54/2016_H5N8_2016/05/15

Avian|Europe|A/turkey/Rostov-on-Don/11/2017_H5N8_2017/01/01

Avian|Europe|A/whistling_duck/England/035643/2020_H5N8_2020/11/18

Avian|Asia|A/black_headed_gull/Ibaraki/289T/2016_H5NX_2016/12/26

Avian|Asia|A/goose/Taiwan/01003/2015_H5N8_2015/01/09

Avian|Asia|A/mallard/Korea/Jeju-H24/2017_H5NX_2017/11/27

Avian|Europe|A/chicken/Germany-SH/AR163-L02542/2018_H5NX_2018/03/19

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY16-B/2016_H5N8_2016/05/14

Avian|Asia|A/chicken/Taiwan/u7/2016_H5NX_2016/09/30

Avian|Europe|A/chicken/Samara/446/2018_H5N8_2018/06/22

Avian|Asia|A/goose/Shandong/WFSG1/2014_H5N8_2014/04/11

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO3-B/2016_H5N8_2016/05/12

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY8-B/2016_H5N8_2016/05/10

Avian|Africa|A/chicken/Cameroon/17RS1661-1/2017_H5N8_2017/01/01

Env|Asia|A/Environment/Chongqing/72076/2014_H5NX_2014/05/20

Avian|Asia|A/goose/Taiwan/TNC10/2015_H5N8_2015/01/17

Avian|Europe|A/swan/Tumen/1479-2/2020_H5N8_2020/09/10

Avian|Europe|A/goose/Italy/17VIR7626-5/2017_H5N8_2017/09/08

Avian|Africa|A/duck/Egypt/N13736E/2017_H5N8_2017/02/15

Avian|Asia|A/duck/Vietnam/LBM1099/2018_H5NX_2018/02/01
Avian|Asia|A/duck/Viet_Nam/HU13-161/2019_H5NX_2019/08/29

Avian|Africa|A/little_grebe/Egypt/1056OP/2016_H5NX_2016/12/28

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3594_2017/2017_H5N8_2017/12/01

Avian|Europe|A/duck/Bulgaria/Dobrich/407/2017_H5N8_2017/10/17

Avian|Europe|A/domestic_duck/Germany-MV/R9764/2016_H5N8_2016/11/21

Avian|Europe|A/domestic_duck/Poland/223/2020_H5N8_2020/02/21

Avian|Europe|A/swan/Germany-SN/R10645/2016_H5NX_2016/12/13

Avian|Asia|A/goose/Eastern_China/S0408/2014_H5N8_2014/04/08

Avian|Asia|A/chicken/Kagawa/14T-2/2018_H5NX_2018/01/11

Env|Asia|A/environment/Kagoshima/KU-ngr-H/2014_H5N8_2014/12/01

Avian|Europe|A/Chicken/Netherlands/14015824/2014_H5N8_2014/11/20

Avian|Asia|A/pigeon/Sichuan/04.27_NBXJ743/2014_H5N6_H5NX_2014/04/27

Clade_2.3.2.1|A/common_magpie/Hong_Kong/2125/2006_H5N1_{2.3.2.1}_2006/01/01

Avian|Europe|A/chicken/Italy/17VIR7062-1/2017_H5N8_2017/08/25

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY10-B/2016_H5N8_2016/05/09

Avian|Europe|A/Chicken/Hungary/29723/2020_H5N8_2020/06/05

Avian|Europe|A/mallard/Hungary/57857/2016_H5N8_2016/11/21

Avian|Asia|A/Mandarin_duck/Korea/K17-1894/2017_H5NX_2017/12/23

Avian|Asia|A/mallard_duck/Shanghai/SH-9/2013_H5N8_2013/11/18

Avian|Asia|A/Bean_goose/Hubei/CH-i119/2017_H5N8_2017/02/24

Env|Asia|A/Environment/Chongqing/45155/2015_H5NX_2015/02/12

Avian|Asia|A/Anas_platyrhynchos/Korea/W613/2017_H5NX_2017/12/13

Avian|Asia|A/whooper_swan/Aomori/9/2016_H5NX_2016/12/29

Avian|Europe|A/environment/Kamchatka/18/2016_H5NX_2016/10/01

Avian|Europe|A/chicken/Italy/17VIR9868-1/2017_H5N8_2017/11/02

Avian|Europe|A/Turkey/Hungary/2030/2017_H5N8_2017/01/18

Avian|Africa|A/chicken/Uganda/17RS115-15/2017_H5NX_2017/01/01

Avian|Europe|A/mute_swan/Netherlands/20015931-001/2020_H5N8_2020/10/17

Avian|Europe|A/goose/Russian_Federation/Omsk/1680-6/2020_H5NX_2020/10/02

Avian|Asia|A/chicken/Korea/H214/2018_H5NX_2018/02/04

Avian|Europe|A/turkey/Italy/17VIR8819-3/2017_H5N8_2017/10/09

Avian|Europe|A/chicken/Poland/054/2020_H5N8_2020/01/17

Avian|Europe|A/domestic_goose/Poland/33/2016_H5N8_2016/12/02

Avian|Europe|A/long-eared_owl/Voronezh/16/2017_H5N8_2017/01/06

Avian|Asia|A/tundra_swan/Tottori/C6nk/2014_H5N8_2014/11/18

Avian|Europe|A/Guinea_fowl/Belgium/6102/2017_H5N8_2017/06/14

Avian|Asia|A/chicken/Iran/18VIR2027-09/2017_H5N8_2017/12/21

Avian|Europe|A/turkey/Germany-SH/R8595/2016_H5N8_2016/11/09

Avian|Europe|A/cormorant/Germany-SH/R896/2017_H5NX_2017/01/30

Avian|Asia|A/mute_swan/Ibaraki/0803-214/2016_H5NX_2016/12/13

Env|Asia|A/Environment/Zhenjiang/zj35/2014_H5N8_2014/04/03

Avian|Europe|A/chicken/Bulgaria/Dobrich/163-2/2018_H5N8_2018/07/05

Avian|Asia|A/Muscovy_duck/Long_An/AI470/2018_H5NX_2018/07/25

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3617_2017/2017_H5N8_2017/12/01

Avian|Europe|A/chicken/Voronezh/1488/2018_H5N8_2018/11/02

Avian|Europe|A/chicken/Kursk/762/2018_H5N8_2018/06/26

Avian|Asia|A/duck/Ha_Tinh/HT7/2014_H5NX_2014/05/14

Avian|Europe|A/chicken/Germany-SH/R8758/2016_H5N8_2016/11/11

Avian|Europe|A/mute_swan/Czech_Republic/2600/2021_H5N8_2021/02/04

Avian|Europe|A/Duck/Hungary/984/2017_H5N8_2017/01/11

Clade_2.3.4|Anhui/1/2005_H5N1_{2.3.4}_2005/11/08

Avian|Europe|A/Greylag_goose/Hungary/320/2017_H5N8_2017/01/04

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3619_2017/2017_H5N8_2017/12/01

Avian|Europe|A/chicken/Astrakhan/321-10/2020_H5N8_2020/12/12

Avian|Asia|A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_H5N8_2020/09/19

Avian|Europe|A/chicken/Italy/17VIR8783-5/2017_H5N8_2017/10/06

Clade_2.3.4|A/Japanese_white-eye/Hong_Kong/1038/2006_H5N1_{2.3.4}_2006/01/01

Avian|Asia|A/mandarin_duck/Korea/H69/2017_H5NX_2017/12/19

Avian|Asia|A/Chicken/Al-Ahsaa/AI7/2017_H5N8_2017/01/01

Clade_2.3.4.4f|A/chicken/Vietnam/NCVD/15A59/2015_H5N6_{2.3.4.4f}_2015/08/18

Avian|Asia|A/Bean_goose/Hubei/CH-i122/2017_H5N8_H5N8_2017/02/24

Env|Asia|A/environment/Chang_Sha/399/2014_H5NX_2014/09/18

Avian|Asia|A/Holland_pigeon/Riyadh/AI3/2017_H5N8_2017/01/01

Avian|Europe|A/Canada_goose/England/032697/2020_H5N8_2020/11/03

Avian|Europe|A/chicken/France/20P016448/2020_H5N8_2020/11/10

Avian|Asia|A/duck/Korea/H0078/2014_H5N8_2014/01/22

Avian|Europe|A/partridge/Bulgaria/Plovdiv/60-2/2018_H5N8_2018/04/13

Avian|Europe|A/chicken/Bulgaria/Haskovo/411/2017_H5N8_2017/10/19

Avian|Europe|A/Chicken/Hungary/2496/2017_H5N8_2017/01/24

Avian|Europe|A/L-bl-ba-gull/NL-Sovon/16014324-014/2016_H5N8_2016/11/16

Avian|Asia|A/duck/Bangladesh/19D770/2017_H5NX_2017/01/11

Avian|Asia|A/Duck/Riyadh/AI2/2017_H5N8_2017/01/01

Avian|Europe|A/Eurasian_Wigeon/Netherlands/1/2020_H5N1_2020/10/16

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3592_2017/2017_H5N8_2017/12/01

Avian|Asia|A/Domestic_duck/Viet_Nam/A_duck_Vietnam_HU12-1473_2019/2019_H5NX_2019/12/30

Avian|Asia|A/spot-bille d_duck/Ningxia/YG83/2017_H5NX_2017/10/21

Avian|Asia|A/chicken/Niigata/1-2C/2016_H5NX_2016/11/28

Avian|Asia|A/Peacock/Hunan/15/2015_H5NX_2015/12/03

Avian|Europe|A/chicken/Czech_Republic/1566/2021_H5N8_2021/01/22

Avian|Asia|A/Jungle_crow/Hyogo/2803E026T/2018_H5NX_2018/03/08

Avian|Europe|A/T_Dk/NL-Zeewolde/16013976-001/2016_H5N8_2016/11/09
Avian|Europe|A/steamer_duck/Germany-SN/AI00346/2020_H5N8_2020/03/26

Avian|Asia|A/chicken/Iran/17RS654-29/2017_H5N8_2017/01/20

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO4-B/2016_H5N8_2016/05/11

Avian|Europe|A/chicken/Astrakhan/321-09/2020_H5N8_2020/12/12

Avian|Asia|A/Whooper_swan/Shanxi/7/2016_H5N8_2016/12/24

Avian|Europe|A/Chicken/Netherlands/18003041-001-005/2018_H5NX_2018/02/25

Avian|Europe|A/Buzzard/Netherlands/18004242-002/2018_H5NX_2017/03/15

Avian|Asia|A/jungle_crow/Hyogo/2803E011/2018_H5NX_2018/03/03

Avian|Europe|A/swan/Italy/17VIR9017/2017_H5N8_2017/10/11

Avian|Asia|A/duck/Korea/H0266/2014_H5N8_2014/01/29

Avian|Asia|A/Bar-headed_Goose/Qinghai/B7/2016_H5N8_2016/05/15

Avian|Europe|A/chicken/Penza/301/2018_H5N8_2018/06/15

Avian|Asia|A/goose/Shandong/05.23_AY-GS/2015_Mixed_H5N8_2015/05/23

Avian|Asia|A/Black_swan/Hubei/3/2017_H5N8_2017/01/12

Avian|Europe|A/chicken/Kursk/757/2018_H5N8_2018/06/20

Avian|Africa|A/green-winged_teal/Egypt/871/2016_H5N8_2016/12/08

Avian|Asia|A/great_egret/Korea/H0912/2014_H5N8_2014/03/07

Avian|Asia|A/chicken/Iran/18VIR2027-04/2017_H5N8_2017/10/16

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3599_2017/2017_H5N8_2017/12/01

Avian|Europe|A/Ruddy_Shelduck/AN/2-14-12/2016_H5N8_2016/12/14

Avian|Europe|A/Mute_swan/Hungary/1955/2017_H5N8_2017/01/18

Avian|Europe|A/wild_duck/Tyva/35/2016_H5N8_2016/05/25

Avian|Europe|A/chicken/Orel/533/2018_H5N8_2018/06/20

Avian|Europe|A/T_Dk/NL-Rotterdam/16014155-001/2016_H5N8_2016/11/14

Avian|Asia|A/chicken/Korea/H2580/2015_H5N8_2015/04/12

Avian|Europe|A/Go/NL-Roggebotsluis/16014462-010/2016_H5N8_2016/11/17

Avian|Asia|A/Jungle_crow/Hyogo/2803E027C/2018_H5NX_2018/03/11

Avian|Asia|A/spotbill_ duck/Korea/WA159/2018_H5NX_2018/02/01

Avian|Europe|A/duck/France/161108h/2016_H5N8_2016/11/28

Avian|Asia|A/chicken/Korea/H219/2018_H5NX_2018/02/08

Avian|Europe|A/chicken/Bulgaria/Dobrich/115/2018_H5N8_2018/06/12

Avian|Asia|A/tufted_duck/Shimane/3211TY001/2017_H5NX_2017/11/07

Avian|Asia|A/goose/Zhejiang/925106/2014_H5NX_2014/09/25

Env|Asia|A/Environment/Chongqing/72096/2014_H5NX_2014/05/14

Avian|Europe|A/black-headed_gull/Tyva/41/2016_H5N8_2016/05/25

Env|Asia|A/water/Qinghai/i34-39/2016_H5N8_2016/05/14

Avian|Asia|A/wild_bird/Iran/17RS654-24/2016_H5N8_2016/12/09

Clade_2.3.4.4h|A/Guangdong/18SF020/2018_H5N6_{2.3.4.4h}_2018/09/29

Avian|Europe|A/mute_swan/Switzerland/V0244.2-L02307/2017_H5N8_2017/08/10

Avian|Europe|A/chicken/Italy/17VIR2294-5/2017_H5N8_2017/03/16

Avian|Europe|A/domestic_duck/Poland/47/2017_H5N8_2017/01/16

Avian|Europe|A/chicken/England/033708/2020_H5N8_2020/11/09

Clade_2.3.4.4a|A/Sichuan/26221/2014_H5N6_{2.3.4.4a}_2014/04/21

Avian|Europe|A/greylag_goose/Italy/20VIR7660-6/2020_H5N8_2020/11/29

Avian|Europe|A/chicken/Czech_Republic/2502-2/2021_H5N8_2021/02/03

Avian|Europe|A/Goose/Hungary/1030/2017_H5N8_2017/01/11

Avian|Asia|A/duck/Eastern_China/S0322/2014_H5NX_2014/03/22

Avian|Europe|A/chicken/Netherlands/20019879-001005/2020_H5N1_2020/12/14
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Figure S6. Evolutionary relationships of the N8–NA gene of highly pathogenic clade 2.3.4.4 A(H5) influenza viruses. 
Branch colors represent eight different clades of 2.3.4.4 viruses (2.3.4.4a–2.3.4.4h). Red asterisks indicate novel Pakistan 
A(H5N8) viruses; green asterisk indicates human A(H5N8) virus; and orange asterisk denotes vaccine strain. Significant 
amino acid mutations are indicated at major nodes. Bayesian posterior probability (PP) values greater than 0.95 are shown. 

N8-NA

2013 2014 2015 2016 2017 2018 2019 2020 2021

Avian|Europe|A/chicken/Chechnya/58/2017_H5N8_2017/01/08

Avian|Europe|A/greylag_goose/Italy/20VIR7660-6/2020_H5N8_2020/11/29

Avian|Europe|A/domestic_duck/Siberia/49_feather/2016_H5N8_2016/01/01

Avian|Europe|A/chicken/Italy/17VIR9113/2017_H5N8_2017/10/16

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3616_2017/2017_H5N8_2017/12/01

Avian|Asia|A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_H5N8_2020/09/19

Avian|Europe|A/chicken/Shchyolkovo/47/2017_H5N8_2017/03/05

Avian|Europe|A/Grey_Go/NL-Groot-Ammers/16015901-012/2016_H5N8_2016/12/14

Avian|Europe|A/turkey/Italy/17VIR1338-3/2017_H5N8_2017/02/14

Avian|Europe|A/chicken/Kalmykia/2643/2016_H5N8_2016/11/21

Avian|Europe|A/chicken/Bulgaria/Plovdiv/333/2018_H5N8_2018/10/26

Avian|Asia|A/Chicken/Riyadh/AI6/2017_H5N8_2017/01/01

Avian|Asia|A/duck/Korea/H0266/2014_H5N8_2014/01/29

Avian|Europe|A/Ch/NL-Zoeterwoude/16016484-021-025/2016_H5N8_2016/12/24

Avian|Europe|A/mallard/Hungary/57857/2016_H5N8_2016/11/21

New_A/environment/Pakistan/927/2018_H5N8_2018/12/13

Avian|Asia|A/Bar-headed_Goose/Qinghai/XXI122/2016_H5N8_2016/05/15

Avian|Europe|A/partridge/Bulgaria/Plovdiv/60-2/2018_H5N8_2018/04/13

Avian|Asia|A/spot-bille d_duck/Korea/H455-42/2014_H5N8_2014/02/08

Avian|Europe|A/chicken/France/20P016448/2020_H5N8_2020/11/10

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3599_2017/2017_H5N8_2017/12/01

Avian|Asia|A/Chicken/Riyadh/AI10/2017_H5N8_2017/01/01

Avian|Europe|A/Tufted_Duck/Netherlands/1/2016_H5N8_2016/11/25

Avian|Africa|A/duck/Egypt/N13736E/2017_H5N8_2017/02/15

Avian|Europe|A/chicken/Penza/301/2018_H5N8_2018/06/15

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3592_2017/2017_H5N8_2017/12/01

Avian|Asia|A/duck/Korea/H0936/2014_H5N8_2014/03/09

Avian|Europe|A/greylag_goose/Germany-NI/AR703-L02138/2017_H5N8_2017/01/25

Avian|Europe|A/chicken/Czech_Republic/2502-2/2021_H5N8_2021/02/03

Avian|Asia|A/chicken/Iran/18VIR2027-04/2017_H5N8_2017/10/16

Avian|Europe|A/chicken/Kursk/757/2018_H5N8_2018/06/20

Avian|Europe|A/Ruddy_Shelduck/AN/2-14-12/2016_H5N8_2016/12/14

Avian|Europe|A/common_tern_/Uvs-Nuur_Lake/26/2016_H5N8_2016/05/25

Avian|Europe|A/goose/Kalmykia/813/2016_H5N8_2016/11/07

Avian|Europe|A/tufted_duck/Denmark/17740-1/2016_H5N8_2016/11/08

Avian|Europe|A/Dk/NL-Biddinghuizen/16015145-021-025/2016_H5N8_2016/12/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY12-LU/2016_H5N8_2016/05/13

Avian|Asia|A/tundra_swan/Tottori/C6nk/2014_H5N8_2014/11/18

Avian|Europe|A/chicken/Astrakhan/321-10/2020_H5N8_2020/12/12

Avian|Europe|A/mute_swan/Netherlands/20015931-001/2020_H5N8_2020/10/17

Avian|Europe|A/Ch/NL-Rhenen/16016141-006/2016_H5N8_2016/12/17

Avian|Europe|A/Teal/NL-Ferwert/16015273-013/2016_H5N8_2016/12/01

Avian|Europe|A/M_Swan/NL-Roggebotsluis/16014462-019/2016_H5N8_2016/11/17

Avian|Asia|A/Chicken/Riyadh/A15/2018_H5N8_2017/01/01

Avian|Asia|A/Baikal_teal/Korea/H52/2014_H5N8_2014/01/20

Avian|Asia|A/chicken/Taiwan/x37/2016_H5N8_2016/12/21

Avian|Europe|A/chicken/Moscow/94/2017_H5N8_2017/02/28

Avian|Europe|A/chicken/Northern_Ireland/2020-17671_21VIR113-11/2020_H5N8_2020/12/31

Avian|Europe|A/chicken/Italy/17VIR8783-5/2017_H5N8_2017/10/06

Avian|Europe|A/chicken/Bulgaria/Dobrich/163-2/2018_H5N8_2018/07/05

Avian|Europe|A/Chicken/Hungary/2496/2017_H5N8_2017/01/24

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY8-B/2016_H5N8_2016/05/10

Avian|Europe|A/duck/Italy/17VIR8898/2017_H5N8_2017/10/16

Avian|Asia|A/chicken/Korea/H2580/2015_H5N8_2015/04/12

Avian|Europe|A/turkey/Italy/17VIR8819-3/2017_H5N8_2017/10/09

Avian|Asia|A/duck/Korea/H0763/2014_H5N8_2014/02/26

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-5/2017_H5N8_2017/05/14

Env|Asia|A/water/Qinghai/XXII2871/2017_H5N8_2017/05/16

Avian|Asia|A/mallard_duck/Shanghai/SH-9/2013_H5N8_2013/11/18

Avian|Asia|A/baikal_teal/Korea/2417/2014_H5N8_2014/01/20

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY16-B/2016_H5N8_2016/05/14

Avian|Asia|A/Bar-headed_Goose/Qinghai/a113/2016_H5N8_2016/05/14

Avian|Europe|A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_H5N8_2016/12/11

Avian|Africa|A/duck/Cameroon/17RS1661-3/2017_H5N8_2017/01/01

Avian|Europe|A/pheasant/Italy/17VIR7065-21/2017_H5N8_2017/08/19

Avian|Europe|A/buzzard/Germany-SN/AI00285/2020_H5N8_2020/03/20

Avian|Asia|A/goose/Jiangsu/QD5/2014_H5N8_2014/02/27

Avian|Asia|A/whooper_swan/Shanxi/RC01/2016_H5N8_2016/12/20

Avian|Asia|A/Great_Cormorant/Qinghai/a51/2016_H5N8_2016/07/13

Avian|Europe|A/swan/Tumen/1479-2/2020_H5N8_2020/09/10

Avian|Europe|A/whistling_duck/England/035643/2020_H5N8_2020/11/18

Avian|Asia|A/goose/Shandong/WFSG1/2014_H5N8_2014/04/11

Avian|Africa|A/teal/Egypt/1198C/2017_H5N8_2017/02/25

Avian|Europe|A/mute_swan/Switzerland/V0244.2-L02307/2017_H5N8_2017/08/10

Avian|Europe|A/mute_swan/Czech_Republic/2600/2021_H5N8_2021/02/04

Avian|Asia|A/chicken/Iran/18VIR2027-09/2017_H5N8_2017/12/21

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY2-B/2016_H5N8_2016/05/12

Avian|Europe|A/eurasian_wigeon/Germany-NI/AR249-L02143/2017_H5N8_2017/01/04

Avian|Europe|A/long-eared_owl/Voronezh/16/2017_H5N8_2017/01/06

Avian|Europe|A/turkey/Rostov-on-Don/1117/2018_H5N8_2018/09/28

Avian|Asia|A/duck/Taiwan/a068/2015_H5N8_2015/01/13

Avian|Europe|A/chicken/Czech_Republic/1566/2021_H5N8_2021/01/22

Avian|Europe|A/turkey/Rostov-on-Don/817/2018_H5N8_2018/07/16

Avian|Europe|A/Canada_goose/England/032697/2020_H5N8_2020/11/03

Avian|Europe|A/Goose/Hungary/1030/2017_H5N8_2017/01/11

New_A/chicken/Pakistan/531/2018_H5N8_2018/10/18

Avian|Asia|A/Falcon/Riyadh/AI5/2017_H5N8_2017/01/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY6-LU/2016_H5N8_2016/05/11

Avian|Europe|A/Peregrine_falcon/Sweden/SVA201117SZ0467/20KN003345/2020_H5N8_2020/11/10

Avian|Europe|A/wild_duck/Poland/57/2017_H5N8_2017/01/27

Avian|Asia|A/goose/Eastern_China/S0408/2014_H5N8_2014/04/08

Avian|Europe|A/swan/Italy/17VIR9038-1/2017_H5N8_2017/10/11

Avian|Asia|A/Crow/Aghakhan/2017_H5N8_2017/09/08

Avian|Asia|A/wild_bird/Iran/17RS654-24/2016_H5N8_2016/12/09

Avian|Africa|A/teal/Egypt_/823C/2016_H5N8_2016/12/01

Avian|Asia|A/chicken/Korea/H1289/2014_H5N8_2014/04/18

Avian|Europe|A/turkey/Italy/17VIR10133-8/2017_H5N8_2017/11/06

Avian|Europe|A/wild_duck/Poland/82A/2016_H5N8_2016/11/02

Avian|Asia|A/goose/Taiwan/TNO4/2015_H5N8_2015/01/17

Avian|Asia|A/Black_swan/Hubei/3/2017_H5N8_2017/01/12

Avian|Asia|A/Chicken/Al-Ahsaa/AI7/2017_H5N8_2017/01/01

Avian|Europe|A/turkey/Germany-SH/R8595/2016_H5N8_2016/11/09

Avian|Europe|A/turkey/Italy/17VIR9773/2017_H5N8_2017/10/31

Avian|Asia|A/chicken/Korea/H2555/2015_H5N8_2015/03/31

Avian|Europe|A/chicken/Voronezh/1488/2018_H5N8_2018/11/02

Avian|Europe|A/decoy_duck/France/161104e/2016_H5N8_2016/11/26

Avian|Asia|A/Bar-headed_Goose/Qinghai/A21/2016_H5N8_2016/05/14

Avian|Europe|A/chicken/Bulgaria/Dobrich/115/2018_H5N8_2018/06/12

Avian|Asia|A/chicken/Kazakhstan/Kn-3/2020_H5N8_2020/09/18

Avian|Europe|A/chicken/Rostov-on-Don/766/2018_H5N8_2018/07/09

Avian|Europe|A/swan/Italy/17VIR9836-1/2017_H5N8_2017/08/16

Avian|Europe|A/swan/Italy/17VIR9017/2017_H5N8_2017/10/11

Avian|Europe|A/T_Dk/NL-Rotterdam/16014155-001/2016_H5N8_2016/11/14

Env|Asia|A/water/Qinghai/i34-39/2016_H5N8_2016/05/14

Avian|Europe|A/black-headed_gull/Tyva/41/2016_H5N8_2016/05/25

Avian|Europe|A/chicken/Italy/17VIR10130-2/2017_H5N8_2017/11/09

Avian|Europe|A/Chicken/Netherlands/14015824/2014_H5N8_2014/11/20

Avian|Asia|A/Whooper_Swan/Sanmenxia/01/2016_H5N8_2016/11/23

Avian|Europe|A/barnacle_goose/Netherlands/20016935-002/2020_H5N8_2020/11/01

Avian|Europe|A/Ch/NL-Hiaure/16016112-001-005/2016_H5N8_2016/12/17

Avian|Asia|A/chicken/Iran/17RS654-01/2016_H5N8_2016/11/14

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO3-B/2016_H5N8_2016/05/12

Avian|Europe|A/Eur_Wig/NL-Leidschendam/16015697-007/2016_H5N8_2016/12/10

Avian|Asia|A/Black_swan/Hubei/2/2017_H5N8_2017/01/12

Avian|Asia|A/mallard/Korea/H1924-6/2014_H5N8_2014/12/01

Human|Euope|A/Astrakhan/3212/2020_H5N8_2020/12/12

Avian|Europe|A/L-bl-ba-gull/NL-Sovon/16014324-014/2016_H5N8_2016/11/16

Avian|Europe|A/chicken/Astrakhan/321-09/2020_H5N8_2020/12/12

Avian|Europe|A/domestic_goose/Poland/274/2020_H5N8_2020/03/01

Clade_2.3.4.4c|Avian|NorthAmerica|A/gyrfalcon/Washington/41088/6/2014_H5N8_{2.3.4.4c}_2014/01/01

Avian|Europe|A/chicken/Samara/446/2018_H5N8_2018/06/22

Avian|Europe|A/Bl_H_gull/NL-Slootdorp/16014102-002/2016_H5N8_2016/11/11

Avian|Europe|A/chicken/Bulgaria/Sliven/432/2017_H5N8_2017/11/02

Avian|Europe|A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_H5N8_2016/12/19

Avian|Asia|A/Mandarin_duck/Korea/H242/2020_H5N8_2020/10/21

Avian|Europe|A/duck/Bulgaria/Dobrich/407/2017_H5N8_2017/10/17

Avian|Europe|A/chicken/England/033708/2020_H5N8_2020/11/09

Avian|Europe|A/Greylag_goose/England/033100/2020_H5N8_2020/10/30

Avian|Asia|A/Mallard/Republic_of_Georgia/2/2015_H5N8_2015/01/19

Avian|Europe|A/Chicken/Hungary/29723/2020_H5N8_2020/06/05

Avian|Europe|A/chicken/Germany-BW/AI00049/2020_H5N8_2020/02/06

Avian|Asia|A/Bar-headed_Goose/Qinghai/a237/2017_H5N8_2017/05/16

Avian|Europe|A/chicken/Orel/533/2018_H5N8_2018/06/20

Avian|Asia|A/chicken/Korea/H0453/2014_H5N8_2014/02/17

Avian|Europe|A/domestic_goose/Poland/33/2016_H5N8_2016/12/02

Avian|Europe|A/turkey/England/038115/2020_H5N8_2020/12/02

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3619_2017/2017_H5N8_2017/12/01

Avian|Europe|A/tufted_duck/Germany/AR8459-L01988/2016_H5N8_2016/11/08

Avian|Europe|A/turkey/Italy/17VIR6357-2/2017_H5N8_2017/08/04

Avian|Europe|A/chicken/Cheboksary/850/2018_H5N8_2018/07/20

Avian|Europe|A/Rook/Hungary/4975/2017_H5N8_2017/02/08

Avian|Asia|A/common_teal/Korea/W548/2016_H5N8_2016/12/15

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY18-B/2016_H5N8_2016/05/15

Avian|Europe|A/Crow/NL-Oostwoud/16015372-004/2016_H5N8_2016/12/05

Avian|Europe|A/Mute_swan/Hungary/2825/2017_H5N8_2017/01/24

Avian|Europe|A/Guinea_fowl/Belgium/6102/2017_H5N8_2017/06/14

Avian|Asia|A/goose/Shandong/06.14_HZ-GS/2014_Mixed_H5N8_2014/06/14

Avian|Asia|A/Bar-headed_Goose/Qinghai/B7/2016_H5N8_2016/05/15

Avian|Europe|A/turkey/Germany-ST/AI00352/2020_H5N8_2020/03/27

Avian|Asia|A/Whooper_swan/Shanxi/7/2016_H5N8_2016/12/24

Avian|Asia|A/goose/Eastern_China/L1214/2012_H5N8_2012/12/14

Avian|Asia|A/great_egret/Korea/H0912/2014_H5N8_2014/03/07

Avian|Asia|A/goose/Taiwan/TNC10/2015_H5N8_2015/01/17

Avian|Europe|A/duck/Netherlands/14015989/2014_H5N8_2014/11/21

Avian|Europe|A/wild_duck/Tyva/35/2016_H5N8_2016/05/25

Avian|Europe|A/White_fronted_goose/Hungary/801/2017_H5N8_2017/01/09

Avian|Europe|A/domestic_duck/Germany-MV/R9869/2016_H5N8_2016/11/23

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO4-B/2016_H5N8_2016/05/11

Avian|Asia|A/duck/Chiba/26-372-61/2014_H5N8_2014/11/18

Avian|Europe|A/greylag_goose/Netherlands/20016879-001/2020_H5N8_2020/11/01

Avian|Europe|A/Eur_Wig/NL-Greonterp/16015653-001/2016_H5N8_2016/12/08

Avian|Europe|A/Ural_owl/Voronezh/14/2017_H5N8_2017/01/06

Avian|Africa|A/northern_shoveler/Egypt/813C/2016_H5N8_2016/12/01

Avian|Asia|A/gadwall/Korea/H2209/2015_H5N8_2015/01/23

Avian|Asia|A/Ornamental_bird/Al-Qasim/AI9/2017_H5N8_2017/01/01

Avian|Europe|A/mute_swan/_Czech_Republic/1410-2/2021_H5N8_2021/01/19

Avian|Asia|A/chicken/Iran/17RS654-29/2017_H5N8_2017/01/20

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3594_2017/2017_H5N8_2017/12/01

Avian|Europe|A/chicken/Italy/17VIR2294-5/2017_H5N8_2017/03/16

Avian|Europe|A/duck/France/161108h/2016_H5N8_2016/11/28

Avian|Europe|A/chicken/Republic_of_Macedonia/466/2017_H5N8_2017/01/28

Avian|Europe|A/goose/Italy/17VIR7626-5/2017_H5N8_2017/09/08

Avian|Asia|A/mallard/Shanghai/SH-9/2013_H5N8_2013/11/13

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO1-LU/2016_H5N8_2016/05/01

Avian|Europe|A/turkey/Croatia/104/2020_H5N8_2020/11/17

Avian|Europe|A/Mute_swan/Hungary/1955/2017_H5N8_2017/01/18

Avian|Asia|A/Bar-headed_Goose/Qinghai/p18/2016_H5N8_2016/05/15

Avian|Europe|A/domestic_duck/Poland/223/2020_H5N8_2020/02/21

Avian|Europe|A/turkey/Italy/17VIR538-1/2017_H5N8_2017/01/20

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3617_2017/2017_H5N8_2017/12/01

Avian|Asia|A/Chicken/Al-Ahsaa/AI8/2017_H5N8_2017/01/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY10-B/2016_H5N8_2016/05/09

Avian|Asia|A/duck/Korea/H2474/2015_H5N8_2015/03/04

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX782/2016_H5N8_2016/05/14

Avian|Europe|A/turkey/Rostov-on-Don/11/2017_H5N8_2017/01/01

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3590_2017/2017_H5N8_2017/12/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/p2/2016_H5N8_2016/05/13

Avian|Europe|A/turkey/Italy/17VIR3192-1/2017_H5N8_2017/04/11

Avian|Europe|A/caspian_gull/Switzerland/V247-L02004/2016_H5N8_2016/11/01

Avian|Europe|A/mute_swan/Croatia/70/2016_H5N8_2016/10/30

Avian|Asia|A/Duck/Riyadh/AI2/2017_H5N8_2017/01/01

Avian|Europe|A/steamer_duck/Germany-SN/AI00346/2020_H5N8_2020/03/26

Avian|Europe|A/chicken/Kursk/526/2018_H5N8_2018/06/15

Avian|Europe|A/turkey/Italy/17VIR6111-16/2017_H5N8_2017/07/31

Avian|Europe|A/chicken/Italy/17VIR9868-1/2017_H5N8_2017/11/02

Avian|Europe|A/Anser_albifrons/Belgium/11956_005/2020_H5N8_2020/11/07

Avian|Asia|A/Holland_pigeon/Riyadh/AI3/2017_H5N8_2017/01/01

Avian|Europe|A/duck/Hungary/1565_20VIR749-2/2020_H5N8_2020/01/10

Avian|Europe|A/chicken/Italy/17VIR10053/2017_H5N8_2017/11/07

Avian|Africa|A/chicken/Cameroon/17RS1661-1/2017_H5N8_2017/01/01

Avian|Europe|A/domestic_duck/Poland/271/2020_H5N8_2020/02/29

Avian|Europe|A/goose/Russia_Omsk_region/55-1/2020_H5N8_2020/08/29

Avian|Europe|A/C_Gull/NL-Slootdorp/16014102-003/2016_H5N8_2016/11/11

Avian|Europe|A/Go/NL-Roggebotsluis/16014462-010/2016_H5N8_2016/11/17

Avian|Asia|A/duck/Korea/H2397/2015_H5N8_2015/02/23

Avian|Europe|A/domestic_duck/Poland/47/2017_H5N8_2017/01/16

Avian|Europe|A/chicken/Poland/054/2020_H5N8_2020/01/17

Avian|Asia|A/swan/China/ST/2016_H5N8_2016/12/18

Avian|Asia|A/chicken/Iran/18VIR2027-03/2017_H5N8_2017/10/21

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3600_2017/2017_H5N8_2017/12/01

Avian|Europe|A/Bk_swan/NL-Den_Oever/16013973-002/2016_H5N8_2016/11/10

Avian|Asia|A/goose/Taiwan/TNO8/2015_H5N8_2015/01/17

Avian|Europe|A/T_Dk/NL-Werkendam/16014159-002/2016_H5N8_2016/11/14

Avian|Europe|A/Brahma_chicken/Belgium/6153/2017_H5N8_2017/06/15

Avian|Europe|A/T_Dk/NL-Zeewolde/16013976-001/2016_H5N8_2016/11/09

Avian|Asia|A/duck/Korea/H1111/2014_H5N8_2014/03/20

Avian|Europe|A/Duck/Hungary/984/2017_H5N8_2017/01/11

Avian|Asia|A/Turkey/Riyadh/AI1/2017_H5N8_2017/01/01

Avian|Europe|A/swan/Voronezh/2/2017_H5N8_2017/01/03

Avian|Europe|A/chicken/Bulgaria/Haskovo/411/2017_H5N8_2017/10/19

Avian|Asia|A/duck/Korea/H0078/2014_H5N8_2014/01/22

Avian|Europe|A/chicken/Tatarstan/112/2017_H5N8_2017/05/12

Avian|Europe|A/duck/Netherlands/16014829-001005/2016_H5N8_2016/11/25

Avian|Europe|A/Goose/Hungary/59763/2016_H5N8_2016/11/27

Avian|Europe|A/chicken/Russia_Novosibirsk_region/1910-1/2020_H5N8_2020/09/22

Avian|Europe|A/chicken/Italy/17VIR7062-1/2017_H5N8_2017/08/25

Avian|Europe|A/Ch/NL-Den_Oever/16014231-001/2016_H5N8_2016/11/15

Avian|Europe|A/Ch/NL-Abbega/X16015736/2016_H5N8_2016/12/12

Avian|Europe|A/peregrine_falcon/Ireland/20VIR7872-1/2020_H5N8_2020/11/01

Avian|Africa|A/green-winged_teal/Egypt/877/2016_H5N8_2016/12/08

Avian|Asia|A/common_teal/Korea/W547/2016_H5N8_2016/12/15

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX22/2016_H5N8_2016/05/12

Avian|Europe|A/turkey/Poland/182/2020_H5N8_2020/02/07

Avian|Europe|A/chicken/Kursk/762/2018_H5N8_2018/06/26

Avian|Europe|A/Duck/Hungary/1588/2017_H5N8_2017/01/16

Avian|Asia|A/Bulbul/Riyadh/AI4/2017_H5N8_2017/01/01

Avian|Asia|A/Bean_goose/Hubei/CH-i119/2017_H5N8_2017/02/24

New_A/quail/Pakistan/998/2018_H5N8_2018/12/17

Env|Asia|A/Environment/Zhenjiang/zj35/2014_H5N8_2014/04/03
Avian|Asia|A/duck/Zhejiang/925169/2014_H5N8_2014/09/25

Avian|Europe|A/goose/Samara/459/2018_H5N8_2018/06/22

Avian|Europe|A/Duck/Hungary/54738/2016_H5N8_2016/11/09

Avian|Europe|A/barnacle_goose/Sweden/SVA201117SZ0468/KN003355/2020_H5N8_2020/11/12

Avian|Asia|A/chicken/Iraq/1/2020_H5N8_2020/05/12

Avian|Europe|A/Mallard/Netherlands/2/2017_H5N8_2017/01/07

Avian|Asia|A/Bean_goose/Hubei/CH-i122/2017_H5N8_H5N8_2017/02/24

Avian|Europe|A/chicken/Germany-SH/R8758/2016_H5N8_2016/11/11

Avian|Europe|A/Turkey/Hungary/2030/2017_H5N8_2017/01/18

Avian|Asia|A/Bar-headed_Goose/Qinghai/B54/2016_H5N8_2016/05/15

Avian|Asia|A/goose/Taiwan/01003/2015_H5N8_2015/01/09

Avian|Asia|A/goose/Shandong/05.23_AY-GS/2015_Mixed_H5N8_2015/05/23

Env|Asia|A/environment/Kagoshima/KU-ngr-H/2014_H5N8_2014/12/01

Avian|Europe|A/chicken/Netherlands/20016978-001/2020_H5N8_2020/11/02

Avian|Europe|A/chicken/Italy/17VIR10437-2/2017_H5N8_2017/11/21

Avian|Europe|A/domestic_duck/Germany-MV/R9764/2016_H5N8_2016/11/21

Avian|Asia|A/Bar-headed_Goose/Qinghai/A16/2016_H5N8_2016/05/13

Avian|Europe|A/barnacle_goose/Germany-SH/AI02167/2020_H5N8_2020/10/28

Avian|Europe|A/Greylag_goose/Hungary/320/2017_H5N8_2017/01/04

Avian|Africa|A/green-winged_teal/Egypt/871/2016_H5N8_2016/12/08

New_A/chicken/Pakistan/1000/2018_H5N8_2018/12/17

Avian|Europe|A/Goose/Hungary/17261/2017_H5N8_2017/04/18

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO6-SP/2016_H5N8_2016/05/15

Avian|Europe|A/duck/Russian_Federation/Omsk/1328-2/2020_H5N8_2020/08/17

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3598_2017/2017_H5N8_2017/12/01

Avian|Europe|A/turkey/Czech_Republic/3071/2020_H5N8_2020/02/17
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Figure S7. Evolutionary relationships of the MPgene of highly pathogenic clade 2.3.4.4 A(H5) influenza viruses. Branch 
colors represent eight different clades of 2.3.4.4 viruses (2.3.4.4a–2.3.4.4h). Red asterisks indicate novel Pakistan A(H5N8) 
viruses; green asterisk indicates human A(H5N8) virus; and orange asterisk denotes vaccine strain. Significant amino acid 
mutations are indicated at major nodes. Bayesian posterior probability (PP) values greater than 0.95 are shown. 

MP

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-5/2017_H5N8_2017/05/14

Avian|Asia|A/Whooper_swan/Shanxi/7/2016_H5N8_2016/12/24

Avian|Europe|A/turkey/Italy/17VIR538-1/2017_H5N8_2017/01/20

Avian|Europe|A/domestic_goose/Poland/274/2020_H5N8_2020/03/01

Avian|Europe|A/chicken/Netherlands/20019879-001005/2020_H5N1_2020/12/14

Avian|Asia|A/goose/Eastern_China/L1214/2012_H5N8_2012/12/14

Avian|Asia|A/Spoonbill/HK/17-18259/2017_H5NX_2017/12/22

Avian|Europe|A/chicken/Greece/39_2017a/2017_H5NX_2017/02/06

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY10-B/2016_H5N8_2016/05/09

Avian|Europe|A/Ch/NL-Hiaure/16016112-001-005/2016_H5N8_2016/12/17

Avian|Asia|A/Chicken/Al-Ahsaa/AI7/2017_H5N8_2017/01/01

Avian|Asia|A/chicken/Nha_Trang/122/2015_H5NX_2015/11/14

Avian|Asia|A/goose/Jiangsu/QD5/2014_H5N8_2014/02/27

Avian|Europe|A/goose/Russia_Omsk_region/55-1/2020_H5N8_2020/08/29

Avian|Europe|A/Goose/Hungary/17261/2017_H5N8_2017/04/18

Avian|Europe|A/Canada_goose/England/032697/2020_H5N8_2020/11/03

Avian|Europe|A/eurasian_wigeon/Germany-NI/AR249-L02143/2017_H5N8_2017/01/04

Avian|Europe|A/wild_duck/Poland/82A/2016_H5N8_2016/11/02

Avian|Europe|A/Ural_owl/Voronezh/14/2017_H5N8_2017/01/06

Avian|Asia|A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_H5N8_2020/09/19

Avian|Asia|A/great_egret/Korea/H0912/2014_H5N8_2014/03/07

Avian|Europe|A/domestic_duck/Poland/47/2017_H5N8_2017/01/16

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3590_2017/2017_H5N8_2017/12/01

Avian|Europe|A/Mallard/Netherlands/2/2017_H5N8_2017/01/07

Avian|Asia|A/Anas_platyrhynchos/Korea/W613/2017_H5NX_2017/12/13

Avian|Asia|A/goose/Zhejiang/925106/2014_H5NX_2014/09/25

Avian|Europe|A/Mute_swan/Netherlands/17017903-002/2017_H5NX_2017/12/19

Avian|Europe|A/chicken/Astrakhan/321-09/2020_H5N8_2020/12/12

Avian|Africa|A/chicken/Uganda/17RS115-15/2017_H5NX_2017/01/01

Avian|Europe|A/Guineafowl/Netherlands/17017775-020-024/2017_H5NX_2017/12/15

Avian|Asia|A/mute_swan/Hyogo/2801ITM012/2017_H5NX_2017/01/18

Avian|Asia|A/duck/Korea/H0763/2014_H5N8_2014/02/26

Avian|Europe|A/chicken/Italy/17VIR10437-2/2017_H5N8_2017/11/21

Avian|Asia|A/duck/Taiwan/a068/2015_H5N8_2015/01/13

Avian|Europe|A/Ch/NL-Abbega/X16015736/2016_H5N8_2016/12/12

Avian|Africa|A/green-winged_teal/Egypt/871/2016_H5N8_2016/12/08

Avian|Europe|A/tufted_duck/Germany/AR8459-L01988/2016_H5N8_2016/11/08

Avian|Asia|A/mallard/Korea/H1924-6/2014_H5N8_2014/12/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY18-B/2016_H5N8_2016/05/15

Avian|Europe|A/turkey/Poland/182/2020_H5N8_2020/02/07

Avian|Asia|A/duck/Korea/H0078/2014_H5N8_2014/01/22

Avian|Africa|A/duck/Nigeria/SK28T_19VIR8424-2/2019_H5NX_2019/06/30

Avian|Europe|A/cormorant/Germany-SH/R896/2017_H5NX_2017/01/30

Avian|Asia|A/Bulbul/Riyadh/AI4/2017_H5N8_2017/01/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/XXI122/2016_H5N8_2016/05/15

Avian|Europe|A/turkey/Rostov-on-Don/817/2018_H5N8_2018/07/16

Avian|Asia|A/Jungle_crow/Hyogo/2803E024T/2018_H5NX_2018/03/07

Env|Asia|A/Environment/Xinjiang/00320/2014_H5NX_2014/10/22

Avian|Europe|A/black-headed_gull/Tyva/41/2016_H5N8_2016/05/25
Avian|Europe|A/common_tern_/Uvs-Nuur_Lake/26/2016_H5N8_2016/05/25

Avian|Europe|A/Eurasian_Wigeon/Netherlands/1/2020_H5N1_2020/10/16

Avian|Africa|A/teal/Egypt_/823C/2016_H5N8_2016/12/01

Avian|Europe|A/whistling_duck/England/035643/2020_H5N8_2020/11/18

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-40/2017_H5NX_2017/05/13

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY16-B/2016_H5N8_2016/05/14

Avian|Asia|A/chicken/Iran/17RS654-01/2016_H5N8_2016/11/14

Avian|Asia|A/duck/Sichuan/NCXJ24/2014_H5NX_2014/04/27

Avian|Europe|A/T_Dk/NL-Werkendam/16014159-002/2016_H5N8_2016/11/14

Avian|Europe|A/chicken/Russia_Novosibirsk_region/1910-1/2020_H5N8_2020/09/22

Avian|Asia|A/chicken/Kagawa/2T-1/2018_H5NX_2018/01/10

Env|Asia|A/water/Qinghai/i34-39/2016_H5N8_2016/05/14

Avian|Europe|A/chicken/Netherlands/20016978-001/2020_H5N8_2020/11/02

Avian|Europe|A/Chicken/Netherlands/18000887-005/2018_H5NX_2018/01/20

Avian|Asia|A/chicken/Niigata/1-3C/2016_H5NX_2016/11/28

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3598_2017/2017_H5N8_2017/12/01

Avian|Asia|A/duck/Korea/H2397/2015_H5N8_2015/02/23

Avian|Asia|A/duck/Ha_Tinh/HT7/2014_H5NX_2014/05/14

Avian|Europe|A/duck/Netherlands/14015989/2014_H5N8_2014/11/21

Avian|Asia|A/chicken/Iran/18VIR2027-09/2017_H5N8_2017/12/21

Avian|Europe|A/chicken/Kursk/762/2018_H5N8_2018/06/26

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3594_2017/2017_H5N8_2017/12/01

Env|Asia|A/environment/Chang_Sha/399/2014_H5NX_2014/09/18

Avian|Europe|A/chicken/Italy/17VIR7062-1/2017_H5N8_2017/08/25

Avian|Europe|A/Peacock/Netherlands/18000887-006/2018_H5NX_2018/01/20

Avian|Europe|A/Chicken/Hungary/29723/2020_H5N8_2020/06/05

Avian|Asia|A/chicken/Korea/H0453/2014_H5N8_2014/02/17

Avian|Asia|A/goose/Taiwan/TNO8/2015_H5N8_2015/01/17

Avian|Asia|A/Chicken/Riyadh/AI10/2017_H5N8_2017/01/01

Avian|Asia|A/mute_swan/Ibaraki/0803-214/2016_H5NX_2016/12/13

Avian|Europe|A/chicken/Orel/533/2018_H5N8_2018/06/20

Avian|Asia|A/duck/Hunan/HN342/2015_H5NX_2015/12/18

Avian|Asia|A/Turkey/Riyadh/AI1/2017_H5N8_2017/01/01

Avian|Europe|A/chicken/Kalmykia/2643/2016_H5N8_2016/11/21

Avian|Asia|A/chicken/Korea/H1289/2014_H5N8_2014/04/18

Avian|Europe|A/Chicken/Netherlands/18003041-001-005/2018_H5NX_2018/02/25

Avian|Europe|A/long-eared_owl/Voronezh/16/2017_H5N8_2017/01/06

Avian|Asia|A/Ornamental_bird/Al-Qasim/AI9/2017_H5N8_2017/01/01

Avian|Europe|A/swan/Italy/17VIR9836-1/2017_H5N8_2017/08/16

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX22/2016_H5N8_2016/05/12

Avian|Europe|A/swan/Italy/17VIR9017/2017_H5N8_2017/10/11

Avian|Europe|A/Greylag_goose/Hungary/320/2017_H5N8_2017/01/04

Avian|Asia|A/duck/Korea/H70/2017_H5NX_2017/12/22

Avian|Asia|A/duck/Zhejiang/02.28_JHZJ-15-04/2015_Mixed_H5NX_2015/02/28

Avian|Africa|A/chicken/Cameroon/17RS1661-1/2017_H5N8_2017/01/01

Avian|Asia|A/jungle_crow/Hyogo/2803E011/2018_H5NX_2018/03/03

Avian|Europe|A/turkey/Italy/17VIR6111-16/2017_H5N8_2017/07/31

Avian|Asia|A/goose/Taiwan/TNC10/2015_H5N8_2015/01/17

Avian|Asia|A/chicken/Taiwan/u7/2016_H5NX_2016/09/30

Avian|Europe|A/goose/Samara/459/2018_H5N8_2018/06/22

Avian|Europe|A/Duck/Hungary/984/2017_H5N8_2017/01/11

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO3-B/2016_H5N8_2016/05/12

Avian|Asia|A/goose/Taiwan/TNO4/2015_H5N8_2015/01/17

Env|Asia|A/Environment/Chongqing/28957/2014_H5NX_2014/03/19

Avian|Asia|A/owl/Hokkaido/X6/2016_H5NX_2016/12/12

Avian|Europe|A/chicken/Rostov-on-Don/766/2018_H5N8_2018/07/09

Avian|Asia|A/muscovy/duck/Hunan/HN364/2015_H5NX_2015/12/19

Clade_2.3.2.1|A/common_magpie/Hong_Kong/2125/2006_H5N1_{2.3.2.1}_2006/01/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/p2/2016_H5N8_2016/05/13

Avian|Europe|A/duck/Italy/17VIR8898/2017_H5N8_2017/10/16

Avian|Europe|A/chicken/France/20P016448/2020_H5N8_2020/11/10

Avian|Asia|A/Bar-headed_Goose/Qinghai/B54/2016_H5N8_2016/05/15

Clade_2.3.4.4a|A/Sichuan/26221/2014_H5N6_{2.3.4.4a}_2014/04/21

Env|Asia|A/water/Qinghai/XXII2871/2017_H5N8_2017/05/16

Avian|Europe|A/domestic_duck/Germany-MV/R9764/2016_H5N8_2016/11/21

Avian|Asia|A/duck/Viet_Nam/HU12-980/2019_H5NX_2019/09/01

Avian|Asia|A/duck/Vietnam/LBM1099/2018_H5NX_2018/02/01

Avian|Asia|A/goose/Hunan/HN57/2015_H5NX_2015/09/13

Env|Asia|A/Environment/Chongqing/45349/2015_H5NX_2015/08/20

Avian|Europe|A/domestic_goose/Poland/33/2016_H5N8_2016/12/02

Avian|Asia|A/pigeon/Sichuan/04.27_NBXJ743/2014_H5N6_H5NX_2014/04/27

Avian|Europe|A/turkey/Italy/17VIR6357-2/2017_H5N8_2017/08/04

Avian|Europe|A/buzzard/Germany-SN/AI00285/2020_H5N8_2020/03/20

Avian|Europe|A/chicken/Bulgaria/Sliven/432/2017_H5N8_2017/11/02

Avian|Europe|A/wild_duck/Poland/57/2017_H5N8_2017/01/27

New_A/quail/Pakistan/998/2018_H5N8_2018/12/17

Avian|Europe|A/gadwall/Italy/17VIR133-2/2017_H5NX_2017/01/10

Avian|Europe|A/Goose/Hungary/59763/2016_H5N8_2016/11/27

Avian|Europe|A/turkey/Italy/17VIR1338-3/2017_H5N8_2017/02/14

Avian|Asia|A/chicken/Korea/H2555/2015_H5N8_2015/03/31

Avian|Asia|A/jungle_crow/Hyogo/2803A002/2018_H5NX_2018/03/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY8-B/2016_H5N8_2016/05/10

Avian|Europe|A/Ch/NL-Den_Oever/16014231-001/2016_H5N8_2016/11/15

Avian|Europe|A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_H5N8_2016/12/19

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3617_2017/2017_H5N8_2017/12/01

Avian|Europe|A/Teal/NL-Ferwert/16015273-013/2016_H5N8_2016/12/01

Avian|Europe|A/Mute_swan/Hungary/1955/2017_H5N8_2017/01/18

Avian|Europe|A/caspian_gull/Switzerland/V247-L02004/2016_H5N8_2016/11/01

Avian|Europe|A/mute_swan/Czech_Republic/2600/2021_H5N8_2021/02/04

Avian|Asia|A/goose/Taiwan/01003/2015_H5N8_2015/01/09

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3599_2017/2017_H5N8_2017/12/01

Avian|Asia|A/whooper_swan/Aomori/9/2016_H5NX_2016/12/29

Avian|Europe|A/Go/NL-Roggebotsluis/16014462-010/2016_H5N8_2016/11/17

Clade_2.3.4.4e|A/duck/Hyogo/1/2016_H5N6_{2.3.4.4e}_2016/11/14

Avian|Asia|A/Muscovy_duck/Long_An/AI470/2018_H5NX_2018/07/25

Avian|Asia|A/crane/Kagoshima/KU-25/2016_H5NX_2016/11/23

Avian|Europe|A/buzzard/Germany-MV/AI02166/2020_H5NX_2020/10/29

Avian|Asia|A/tufted_duck/Hyogo/2812A009/2016_H5NX_2016/12/28

Env|Asia|A/Environment/Xinjiang/00300/2014_H5NX_2014/10/21

Avian|Europe|A/chicken/Shchyolkovo/47/2017_H5N8_2017/03/05

Avian|Asia|A/goose/Shandong/05.23_AY-GS/2015_Mixed_H5N8_2015/05/23

Avian|Europe|A/Peregrine_falcon/Sweden/SVA201117SZ0467/20KN003345/2020_H5N8_2020/11/10

Avian|Asia|A/tundra_swan/Tottori/C6nk/2014_H5N8_2014/11/18

New_A/environment/Pakistan/927/2018_H5N8_2018/12/13

Avian|Europe|A/chicken/Moscow/94/2017_H5N8_2017/02/28

Avian|Asia|A/Bar-headed_Goose/Qinghai/A21/2016_H5N8_2016/05/14

Avian|Asia|A/Chicken/Riyadh/A15/2018_H5N8_2017/01/01

Avian|Asia|A/gadwall/Korea/H2209/2015_H5N8_2015/01/23

Avian|Europe|A/barnacle_goose/Sweden/SVA201117SZ0468/KN003355/2020_H5N8_2020/11/12

Avian|Asia|A/duck/Quang_Ninh/371/2018_H5NX_2018/02/06

Avian|Europe|A/C_Gull/NL-Slootdorp/16014102-003/2016_H5N8_2016/11/11

Avian|Europe|A/chicken/Voronezh/1488/2018_H5N8_2018/11/02

Avian|Europe|A/chicken/Poland/054/2020_H5N8_2020/01/17

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3619_2017/2017_H5N8_2017/12/01

Avian|Europe|A/greylag_goose/Italy/20VIR7660-6/2020_H5N8_2020/11/29

Avian|Asia|A/mallard_duck/Shanghai/SH-9/2013_H5N8_2013/11/18

Avian|Asia|A/Domestic_duck/Viet_Nam/A_duck_Vietnam_HU12-1473_2019/2019_H5NX_2019/12/30

Avian|Asia|A/Whooper_Swan/Sanmenxia/01/2016_H5N8_2016/11/23

Avian|Asia|A/duck/Korea/H80/2017_H5NX_2017/12/26

Avian|Europe|A/chicken/Republic_of_Macedonia/466/2017_H5N8_2017/01/28

Avian|Europe|A/mute_swan/_Czech_Republic/1410-2/2021_H5N8_2021/01/19

Avian|Asia|A/goose/SiChuan/15/2015_H5NX_2015/04/07

Avian|Europe|A/chicken/Kursk/526/2018_H5N8_2018/06/15

Avian|Europe|A/partridge/Bulgaria/Plovdiv/60-2/2018_H5N8_2018/04/13

Avian|Asia|A/duck/Ningbo/3262/2013_H5NX_2013/10/20

Env|Asia|A/environment/Hong_Kong/WCRB-01/2018_H5NX_2018/01/09

Avian|Europe|A/Ch/NL-Zoeterwoude/16016484-021-025/2016_H5N8_2016/12/24

Avian|Europe|A/chicken/Greece/39_2017/2017_H5NX_2017/02/06

Avian|Asia|A/Bar-headed_Goose/Qinghai/a237/2017_H5N8_2017/05/16

Avian|Europe|A/chicken/Germany-SH/AR163-L02542/2018_H5NX_2018/03/19

Avian|Asia|A/Jungle_crow/Hyogo/2803E027C/2018_H5NX_2018/03/11

Avian|Europe|A/turkey/Croatia/104/2020_H5N8_2020/11/17

Avian|Europe|A/chicken/Northern_Ireland/2020-17671_21VIR113-11/2020_H5N8_2020/12/31

Avian|Europe|A/goose/Kalmykia/813/2016_H5N8_2016/11/07

Avian|Asia|A/mandarin_duck/Korea/H71/2017_H5NX_2017/12/20

Avian|Asia|A/chicken/Niigata/1-2C/2016_H5NX_2016/11/28

Avian|Asia|A/duck/Zhejiang/925169/2014_H5N8_2014/09/25

Avian|Africa|A/duck/Egypt/N13736E/2017_H5N8_2017/02/15

Avian|Europe|A/mallard/Hungary/57857/2016_H5N8_2016/11/21

Avian|Europe|A/Mute_Swan/Netherlands/17017367-012/2017_H5NX_2017/12/09

Avian|Asia|A/Baikal_teal/Korea/H52/2014_H5N8_2014/01/20

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY2-B/2016_H5N8_2016/05/12

Avian|Europe|A/chicken/Italy/17VIR9868-1/2017_H5N8_2017/11/02

Human|Euope|A/Astrakhan/3212/2020_H5N8_2020/12/12

Avian|Asia|A/chicken/Korea/H214/2018_H5NX_2018/02/04

Avian|Africa|A/green-winged_teal/Egypt/877/2016_H5N8_2016/12/08

Avian|Asia|A/chicken/Iran/18VIR2027-04/2017_H5N8_2017/10/16

Avian|Asia|A/chicken/Korea/H2580/2015_H5N8_2015/04/12

Avian|Europe|A/Bl_H_gull/NL-Slootdorp/16014102-002/2016_H5N8_2016/11/11

Avian|Europe|A/chicken/Chechnya/58/2017_H5N8_2017/01/08

Avian|Europe|A/swan/Voronezh/2/2017_H5N8_2017/01/03

Avian|Asia|A/chicken/Taiwan/x37/2016_H5N8_2016/12/21

Avian|Europe|A/turkey/Italy/17VIR10133-8/2017_H5N8_2017/11/06

Avian|Europe|A/barnacle_goose/Netherlands/20016935-002/2020_H5N8_2020/11/01

Avian|Europe|A/buzzard/Germany-NRW/AR279/2018_H5NX_2018/05/01

Avian|Europe|A/duck/France/161108h/2016_H5N8_2016/11/28

Avian|Asia|A/mute_swan/Hyogo/2801ITM003/2017_H5NX_2017/01/14

Avian|Europe|A/peregrine_falcon/Ireland/20VIR7872-1/2020_H5N8_2020/11/01

Avian|Asia|A/Bean_goose/Hubei/CH-i119/2017_H5N8_2017/02/24

Human|Asia|A/Guangxi/31906/2018_H5NX_2018/08/15

Avian|Europe|A/Eur_Wig/NL-Greonterp/16015653-001/2016_H5N8_2016/12/08

Avian|Europe|A/T_Dk/NL-Rotterdam/16014155-001/2016_H5N8_2016/11/14

Avian|Europe|A/Black-headed_Gull/Netherlands/29/2017_H5NX_2017/12/18

Avian|Asia|A/duck/Bangladesh/19D849/2017_H5NX_2017/05/03

Avian|Europe|A/Chicken/Netherlands/14015824/2014_H5N8_2014/11/20

Avian|Europe|A/swan/Italy/17VIR9038-1/2017_H5N8_2017/10/11

Avian|Europe|A/chicken/Croatia/104/2017_H5NX_2017/03/07

Avian|Europe|A/chicken/Italy/17VIR10130-2/2017_H5N8_2017/11/09

Avian|Asia|A/duck/Korea/H1111/2014_H5N8_2014/03/20

Avian|Europe|A/Eur_Wig/NL-Leidschendam/16015697-007/2016_H5N8_2016/12/10

Avian|Asia|A/duck/Viet_Nam/HU13-161/2019_H5NX_2019/08/29

Avian|Europe|A/goose/Italy/17VIR7626-5/2017_H5N8_2017/09/08

Avian|Asia|A/chicken/Iran/18VIR2027-03/2017_H5N8_2017/10/21

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY12-LU/2016_H5N8_2016/05/13

Clade_2.3.4|A/Japanese_white-eye/Hong_Kong/1038/2006_H5N1_{2.3.4}_2006/01/01

Avian|Asia|A/Jungle_crow/Hyogo/2803E028C/2018_H5NX_2018/03/14

Env|Asia|A/Environment/Zhenjiang/zj35/2014_H5N8_2014/04/03

Avian|Asia|A/Chicken/Al-Ahsaa/AI8/2017_H5N8_2017/01/01

Avian|Asia|A/chicken/Kazakhstan/Kn-3/2020_H5N8_2020/09/18

Avian|Europe|A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_H5N8_2016/12/11

Avian|Europe|A/Crow/NL-Oostwoud/16015372-004/2016_H5N8_2016/12/05

Avian|Asia|A/Bar-headed_Goose/Qinghai/a113/2016_H5N8_2016/05/14

Avian|Asia|A/goose/Hunan/HN310/2015_H5NX_2015/12/17

Avian|Asia|A/chicken/Nghe_An/01VTC/2018_H5NX_2018/07/27

Env|Asia|A/Environment/Guangdong/00299/2014_H5NX_2014/12/02

Avian|Asia|A/goose/Shandong/WFSG1/2014_H5N8_2014/04/11

Avian|Europe|A/domestic_duck/Germany-MV/R9869/2016_H5N8_2016/11/23

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO6-SP/2016_H5N8_2016/05/15

Avian|Asia|A/duck/Korea/H0266/2014_H5N8_2014/01/29

Avian|Asia|A/white-fronted_goose/Miyagi/2/2016_H5NX_2016/11/26

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX782/2016_H5N8_2016/05/14

Env|Asia|A/environment/Hokkaido/1-8/2016_H5NX_2016/12/16

Avian|Asia|A/duck/Sichuan/NCXJ15/2014_H5NX_2014/04/27

Avian|Europe|A/Mute_swan/Hungary/2825/2017_H5N8_2017/01/24

Avian|Europe|A/duck/Hungary/1565_20VIR749-2/2020_H5N8_2020/01/10

Avian|Europe|A/turkey/Italy/17VIR8819-3/2017_H5N8_2017/10/09

Avian|Asia|A/Black_swan/Hubei/2/2017_H5N8_2017/01/12

Avian|Asia|A/common_teal/Korea/W547/2016_H5N8_2016/12/15

Clade_2.3.4.4f|A/chicken/Vietnam/NCVD/15A59/2015_H5N6_{2.3.4.4f}_2015/08/18

Avian|Europe|A/turkey/Rostov-on-Don/1117/2018_H5N8_2018/09/28

Avian|Europe|A/chicken/Samara/446/2018_H5N8_2018/06/22

Avian|Africa|A/duck/Cameroon/17RS1661-3/2017_H5N8_2017/01/01

Avian|Asia|A/tufted_duck/Shimane/3211TY001/2017_H5NX_2017/11/07

Avian|Asia|A/duck/Korea/H0936/2014_H5N8_2014/03/09

Avian|Europe|A/swan/Germany-SN/R10645/2016_H5NX_2016/12/13

Avian|Africa|A/grey-headed_gull/Uganda/MUWRP-538/2017_H5NX_2017/01/04

Avian|Europe|A/chicken/Kursk/757/2018_H5N8_2018/06/20

Avian|Asia|A/Bar-headed_Goose/Qinghai/B7/2016_H5N8_2016/05/15

Avian|Asia|A/Duck/Riyadh/AI2/2017_H5N8_2017/01/01

Avian|Europe|A/chicken/Penza/301/2018_H5N8_2018/06/15

Avian|Europe|A/domestic_duck/Poland/271/2020_H5N8_2020/02/29

Avian|Europe|A/turkey/Rostov-on-Don/11/2017_H5N8_2017/01/01

Avian|Europe|A/Bk_swan/NL-Den_Oever/16013973-002/2016_H5N8_2016/11/10

Avian|Europe|A/environment/Kamchatka/18/2016_H5NX_2016/10/01

Avian|Europe|A/Anser_albifrons/Belgium/11956_005/2020_H5N8_2020/11/07

Avian|Europe|A/chicken/Italy/17VIR2294-5/2017_H5N8_2017/03/16

Avian|Asia|A/Falcon/Riyadh/AI5/2017_H5N8_2017/01/01

Avian|Europe|A/wild_duck/Tyva/35/2016_H5N8_2016/05/25

Avian|Europe|A/Perigrine_falcon/Netherlands/18003274-001/2018_H5NX_2018/03/01

Avian|Asia|A/Great_Cormorant/Qinghai/a51/2016_H5N8_2016/07/13

Avian|Europe|A/Turkey/Netherlands/18000887-007-010/2018_H5NX_2018/01/20

Avian|Europe|A/Dk/NL-Biddinghuizen/16015145-021-025/2016_H5N8_2016/12/01

Avian|Europe|A/Duck/Hungary/1588/2017_H5N8_2017/01/16

Avian|Europe|A/turkey/Italy/17VIR9773/2017_H5N8_2017/10/31

Env|Asia|A/Environment/Guangxi/42586/2015_H5NX_2015/04/02

Avian|Europe|A/chicken/Italy/17VIR8783-5/2017_H5N8_2017/10/06

Avian|Europe|A/turkey/England/038115/2020_H5N8_2020/12/02

Avian|Europe|A/Ruddy_Shelduck/AN/2-14-12/2016_H5N8_2016/12/14

Env|Asia|A/Environment/Chongqing/72076/2014_H5NX_2014/05/20

Avian|Europe|A/chicken/Bulgaria/Plovdiv/333/2018_H5N8_2018/10/26

Avian|Asia|A/duck/Bangladesh/19D770/2017_H5NX_2017/01/11

Avian|Europe|A/turkey/Germany-SH/R8595/2016_H5N8_2016/11/09

Avian|Asia|A/Bean_goose/Hubei/CH-i122/2017_H5N8_H5N8_2017/02/24

Avian|Asia|A/Anas_platyrhynchos/Korea/W615/2017_H5NX_2017/12/13

Avian|Europe|A/chicken/Cheboksary/850/2018_H5N8_2018/07/20

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3616_2017/2017_H5N8_2017/12/01

Avian|Asia|A/spot-bille d_duck/Korea/H455-42/2014_H5N8_2014/02/08

Avian|Asia|A/duck/Bangladesh/19D852/2017_H5NX_2017/05/03

Avian|Asia|A/wild_bird/Iran/17RS654-24/2016_H5N8_2016/12/09

Avian|Asia|A/Crow/Aghakhan/2017_H5N8_2017/09/08

Avian|Europe|A/mute_swan/Poland/64/2017_H5NX_2017/01/31

Avian|Europe|A/Goose/Hungary/1030/2017_H5N8_2017/01/11

Avian|Europe|A/White_fronted_goose/Hungary/801/2017_H5N8_2017/01/09

Avian|Asia|A/black_headed_gull/Ibaraki/289T/2016_H5NX_2016/12/26

Avian|Europe|A/Grey_Go/NL-Groot-Ammers/16015901-012/2016_H5N8_2016/12/14

Avian|Asia|A/chicken/Sichuan/NCJPL1/2014_H5NX_2014/04/27

Avian|Europe|A/L-bl-ba-gull/NL-Sovon/16014324-014/2016_H5N8_2016/11/16

Avian|Asia|A/whooper_swan/Ibaraki/301T/2016_H5NX_2016/12/28

Avian|Europe|A/duck/Netherlands/16014829-001005/2016_H5N8_2016/11/25

Avian|Europe|A/turkey/Italy/17VIR3192-1/2017_H5N8_2017/04/11

Avian|Asia|A/goose/Eastern_China/S0408/2014_H5N8_2014/04/08

Avian|Asia|A/greater_scaup/Aichi/2301H050/2017_H5NX_2017/01/31

Avian|Europe|A/chicken/Czech_Republic/1566/2021_H5N8_2021/01/22

Avian|Europe|A/duck/Bulgaria/Dobrich/407/2017_H5N8_2017/10/17

Avian|Europe|A/chicken/Bulgaria/Dobrich/163-2/2018_H5N8_2018/07/05

Avian|Europe|A/greylag_goose/Germany-NI/AR703-L02138/2017_H5N8_2017/01/25

Avian|Europe|A/chicken/Bulgaria/Haskovo/411/2017_H5N8_2017/10/19

Avian|Europe|A/Brahma_chicken/Belgium/6153/2017_H5N8_2017/06/15

Avian|Europe|A/decoy_duck/France/161104e/2016_H5N8_2016/11/26

Avian|Asia|A/duck/Bangladesh/19D857/2017_H5NX_2017/05/03

Avian|Europe|A/mute_swan/Switzerland/V0244.2-L02307/2017_H5N8_2017/08/10

Avian|Asia|A/mandarin_duck/Korea/H119-3/2017_H5NX_2017/12/28

Avian|Asia|A/duck/Eastern_China/S0322/2014_H5NX_2014/03/22

Avian|Asia|A/chicken/Korea/H219/2018_H5NX_2018/02/08

Avian|Europe|A/chicken/Czech_Republic/2502-2/2021_H5N8_2021/02/03

Avian|Europe|A/T_Dk/NL-Zeewolde/16013976-001/2016_H5N8_2016/11/09

New_A/chicken/Pakistan/531/2018_H5N8_2018/10/18

Clade_2.3.4.4b|Human|Asia|A/Fujian/Sanyuan/21099/2017_H5N6_{2.3.4.4b}_2017/12/25

Clade_2.3.4.4h|A/Guangdong/18SF020/2018_H5N6_{2.3.4.4h}_2018/09/29

Avian|Europe|A/M_Swan/NL-Roggebotsluis/16014462-019/2016_H5N8_2016/11/17

Avian|Asia|A/chicken/Korea/H204/2018_H5NX_2018/01/27

Avian|Asia|A/mute_swan/Shimane/3211A002/2017_H5NX_2017/11/16

Avian|Europe|A/chicken/Astrakhan/321-10/2020_H5N8_2020/12/12

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3600_2017/2017_H5N8_2017/12/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/p18/2016_H5N8_2016/05/15

Avian|Europe|A/swan/Tumen/1479-2/2020_H5N8_2020/09/10
Avian|Europe|A/mute_swan/Netherlands/20015931-001/2020_H5N8_2020/10/17

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3592_2017/2017_H5N8_2017/12/01

Avian|Asia|A/duck/Korea/H2474/2015_H5N8_2015/03/04

Avian|Asia|A/goose/Bangladesh/19D855/2017_H5NX_2017/05/03

Avian|Europe|A/chicken/Russia_Novosibirsk_region/3-1/2020_H5N8_2020/09/20

Avian|Asia|A/common_teal/Korea/W548/2016_H5N8_2016/12/15

Avian|Europe|A/Turkey/Hungary/2030/2017_H5N8_2017/01/18

Avian|Europe|A/Eurasian_Wigeon/Netherlands/4/2020_H5N1_2020/10/16

Avian|Europe|A/duck/Russian_Federation/Omsk/1328-2/2020_H5N8_2020/08/17

Avian|Europe|A/greylag_goose/Germany-NI/AR11353-L02142/2016_H5NX_2016/12/27

Avian|Asia|A/spot-bille d_duck/Ningxia/YG83/2017_H5NX_2017/10/21

Avian|Europe|A/chicken/Germany-BW/AI00049/2020_H5N8_2020/02/06

Avian|Europe|A/chicken/Tatarstan/112/2017_H5N8_2017/05/12

Avian|Asia|A/spotbill_ duck/Korea/WA159/2018_H5NX_2018/02/01

Env|Asia|A/environment/Kagoshima/KU-ngr-H/2014_H5N8_2014/12/01

Avian|Europe|A/Duck/Hungary/54738/2016_H5N8_2016/11/09

Avian|Asia|A/baikal_teal/Korea/2417/2014_H5N8_2014/01/20

Avian|Europe|A/Buzzard/Netherlands/18004242-002/2018_H5NX_2017/03/15

Avian|Asia|A/whooper_swan/Shanxi/RC01/2016_H5N8_2016/12/20

Avian|Europe|A/barnacle_goose/Germany-SH/AI02167/2020_H5N8_2020/10/28

Avian|Asia|A/Jungle_crow/Hyogo/2803E026T/2018_H5NX_2018/03/08

Avian|Asia|A/Chicken/Riyadh/AI6/2017_H5N8_2017/01/01

Avian|Asia|A/Mallard/Republic_of_Georgia/2/2015_H5N8_2015/01/19

Env|Asia|A/Environment/Chongqing/45221/2015_H5NX_2015/04/08

Avian|Europe|A/Guinea_fowl/Belgium/6102/2017_H5N8_2017/06/14

Env|Asia|A/Environment/Chongqing/45155/2015_H5NX_2015/02/12

Avian|Asia|A/swan/China/ST/2016_H5N8_2016/12/18

Avian|Europe|A/turkey/Germany-ST/AI00352/2020_H5N8_2020/03/27

Avian|Asia|A/mallard/Shanghai/SH-9/2013_H5N8_2013/11/13

Avian|Europe|A/goose/Russian_Federation/Omsk/1680-6/2020_H5NX_2020/10/02

Avian|Europe|A/chicken/Bulgaria/Dobrich/115/2018_H5N8_2018/06/12

Avian|Asia|A/goose/Yangzhou/YZ587/2016_H5NX_2016/05/20

Avian|Asia|A/chicken/Iran/17RS654-29/2017_H5N8_2017/01/20

Avian|Asia|A/Holland_pigeon/Riyadh/AI3/2017_H5N8_2017/01/01

Clade_2.3.4.4g|Avian|Asia|A/chicken/Japan/AQ-HE144/2015_H5NX_{Clade_2.3.4.4g}_2015/11/25

Avian|Asia|A/Anas_platyrhynchos/Korea/W612/2017_H5NX_2017/12/13

Avian|Europe|A/Chicken/Netherlands/EMC-1/2018_H5NX_2018/02/26

Avian|Africa|A/teal/Egypt/1198C/2017_H5N8_2017/02/25

Avian|Asia|A/gadwall/Iran/18VIR2027-20/2018_H5NX_2018/01/31

Avian|Asia|A/mallard/Korea/Jeju-H24/2017_H5NX_2017/11/27

Avian|Asia|A/duck/Chiba/26-372-61/2014_H5N8_2014/11/18

Avian|Europe|A/greylag_goose/Netherlands/20016879-001/2020_H5N8_2020/11/01

Avian|Europe|A/domestic_duck/Siberia/49_feather/2016_H5N8_2016/01/01

Avian|Europe|A/pheasant/Italy/17VIR7065-21/2017_H5N8_2017/08/19

Avian|Asia|A/mandarin_duck/Korea/H69/2017_H5NX_2017/12/19

Avian|Europe|A/domestic_duck/Poland/223/2020_H5N8_2020/02/21

Avian|Europe|A/mute_swan/Croatia/70/2016_H5N8_2016/10/30

Env|Asia|A/Environment/Chongqing/72096/2014_H5NX_2014/05/14

New_A/chicken/Pakistan/1000/2018_H5N8_2018/12/17

Avian|Asia|A/chicken/South_Korea/AIV49/2017_H5NX_2017/11/01

Avian|Europe|A/Tufted_Duck/Netherlands/1/2016_H5N8_2016/11/25

Avian|Europe|A/turkey/Czech_Republic/3071/2020_H5N8_2020/02/17

Avian|Asia|A/Peacock/Hunan/15/2015_H5NX_2015/12/03

Avian|Asia|A/chicken/Korea/H239/2018_H5NX_2018/03/16

Avian|Europe|A/Rook/Hungary/4975/2017_H5N8_2017/02/08

Avian|Europe|A/chicken/England/033708/2020_H5N8_2020/11/09

Avian|Asia|A/duck/Korea/H56/2017_H5NX_2017/12/19

Clade_2.3.4.2|A/Guizhou/1/2013_H5N1_{2.3.4.2}_2013/02/08

Avian|Europe|A/chicken/Italy/17VIR9113/2017_H5N8_2017/10/16

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO4-B/2016_H5N8_2016/05/11
Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY6-LU/2016_H5N8_2016/05/11

Avian|Asia|A/Mandarin_duck/Korea/H242/2020_H5N8_2020/10/21

Avian|Africa|A/little_grebe/Egypt/1056OP/2016_H5NX_2016/12/28

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO1-LU/2016_H5N8_2016/05/01

Avian|Europe|A/Greylag_goose/England/033100/2020_H5N8_2020/10/30

Avian|Asia|A/chicken/Iraq/1/2020_H5N8_2020/05/12

Avian|Asia|A/Mandarin_duck/Korea/K17-1894/2017_H5NX_2017/12/23

Avian|Europe|A/mute_swan/Wales/048068/2020_H5NX_2020/11/24

Avian|Africa|A/northern_shoveler/Egypt/813C/2016_H5N8_2016/12/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/A16/2016_H5N8_2016/05/13

Avian|Asia|A/goose/Shandong/06.14_HZ-GS/2014_Mixed_H5N8_2014/06/14

Avian|Europe|A/chicken/Italy/17VIR10053/2017_H5N8_2017/11/07

Avian|Europe|A/chicken/Germany-SH/R8758/2016_H5N8_2016/11/11

Avian|Europe|A/Chicken/Hungary/2496/2017_H5N8_2017/01/24

Avian|Europe|A/steamer_duck/Germany-SN/AI00346/2020_H5N8_2020/03/26

Avian|Europe|A/canada_goose/England/AV58_18OPpoolEP1/2018_H5NX_2018/01/05

Clade_2.3.4.4c|Avian|NorthAmerica|A/gyrfalcon/Washington/41088/6/2014_H5N8_{2.3.4.4c}_2014/01/01

Avian|Europe|A/common_teal/Italy/20VIR7439-190/2020_H5NX_2020/11/28

Clade_2.3.4|Anhui/1/2005_H5N1_{2.3.4}_2005/11/08

Avian|Asia|A/duck/Bangladesh/19D853/2017_H5NX_2017/05/03

Avian|Asia|A/Black_swan/Hubei/3/2017_H5N8_2017/01/12

Avian|Europe|A/Ch/NL-Rhenen/16016141-006/2016_H5N8_2016/12/17

Avian|Asia|A/chicken/Kagawa/14T-2/2018_H5NX_2018/01/11

Avian|Europe|A/tufted_duck/Denmark/17740-1/2016_H5N8_2016/11/08

Env|Asia|A/Environment/Chongqing/45440/2014_H5NX_2014/12/15
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Figure S8. Evolutionary relationships of the NS gene of highly pathogenic clade 2.3.4.4 A(H5) influenza viruses. Branch 
colors represent eight different clades of 2.3.4.4 viruses (2.3.4.4a–2.3.4.4h). Red asterisks indicate novel Pakistan A(H5N8) 
viruses; green asterisk indicates human A(H5N8) virus; and orange asterisk denotes vaccine strain. Significant amino acid 
mutations are indicated at major nodes. Bayesian posterior probability (PP) values greater than 0.95 are shown. 
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Avian|Asia|A/chicken/Korea/H0453/2014_H5N8_2014/02/17

Avian|Asia|A/tufted_duck/Hyogo/2812A009/2016_H5NX_2016/12/28

Avian|Asia|A/goose/Shandong/WFSG1/2014_H5N8_2014/04/11

Avian|Asia|A/gadwall/Iran/18VIR2027-20/2018_H5NX_2018/01/31

Avian|Asia|A/mallard_duck/Shanghai/SH-9/2013_H5N8_2013/11/18

Avian|Asia|A/swan/China/ST/2016_H5N8_2016/12/18

Avian|Asia|A/mandarin_duck/Korea/H71/2017_H5NX_2017/12/20

Avian|Europe|A/chicken/Northern_Ireland/2020-17671_21VIR113-11/2020_H5N8_2020/12/31

Env|Asia|A/Environment/Chongqing/45440/2014_H5NX_2014/12/15

Env|Asia|A/Environment/Chongqing/45155/2015_H5NX_2015/02/12

Avian|Asia|A/Chicken/Riyadh/AI6/2017_H5N8_2017/01/01

Env|Asia|A/environment/Hong_Kong/WCRB-01/2018_H5NX_2018/01/09

Avian|Europe|A/eurasian_wigeon/Germany-NI/AR249-L02143/2017_H5N8_2017/01/04

Env|Asia|A/Environment/Guangdong/00299/2014_H5NX_2014/12/02

Avian|Asia|A/goose/Yangzhou/YZ587/2016_H5NX_2016/05/20

Env|Asia|A/Environment/Chongqing/72096/2014_H5NX_2014/05/14

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3600_2017/2017_H5N8_2017/12/01

Avian|Europe|A/duck/Hungary/1565_20VIR749-2/2020_H5N8_2020/01/10

Avian|Europe|A/M_Swan/NL-Roggebotsluis/16014462-019/2016_H5N8_2016/11/17

Avian|Asia|A/chicken/Korea/H2555/2015_H5N8_2015/03/31

Avian|Europe|A/chicken/Bulgaria/Haskovo/411/2017_H5N8_2017/10/19

Avian|Asia|A/whooper_swan/Ibaraki/301T/2016_H5NX_2016/12/28

Avian|Asia|A/chicken/Korea/H239/2018_H5NX_2018/03/16

Avian|Europe|A/swan/Italy/17VIR9836-1/2017_H5N8_2017/08/16

New_A/chicken/Pakistan/1000/2018_H5N8_2018/12/17

Avian|Asia|A/common_teal/Korea/W547/2016_H5N8_2016/12/15

Avian|Europe|A/buzzard/Germany-MV/AI02166/2020_H5NX_2020/10/29

Clade_2.3.4.4f|A/chicken/Vietnam/NCVD/15A59/2015_H5N6_{2.3.4.4f}_2015/08/18

Avian|Asia|A/duck/Ha_Tinh/HT7/2014_H5NX_2014/05/14

Avian|Asia|A/Mandarin_duck/Korea/H242/2020_H5N8_2020/10/21

Avian|Asia|A/Bean_goose/Hubei/CH-i119/2017_H5N8_2017/02/24

Avian|Asia|A/chicken/Niigata/1-3C/2016_H5NX_2016/11/28

Avian|Europe|A/chicken/Czech_Republic/1566/2021_H5N8_2021/01/22

Avian|Asia|A/mute_swan/Hyogo/2801ITM003/2017_H5NX_2017/01/14

Avian|Asia|A/mute_swan/Shimane/3211A002/2017_H5NX_2017/11/16

Avian|Asia|A/Domestic_duck/Viet_Nam/A_duck_Vietnam_HU12-1473_2019/2019_H5NX_2019/12/30

Avian|Asia|A/chicken/Korea/H219/2018_H5NX_2018/02/08

Avian|Europe|A/chicken/Tatarstan/112/2017_H5N8_2017/05/12

Avian|Europe|A/common_tern_/Uvs-Nuur_Lake/26/2016_H5N8_2016/05/25

Env|Asia|A/Environment/Xinjiang/00300/2014_H5NX_2014/10/21

Avian|Asia|A/Jungle_crow/Hyogo/2803E027C/2018_H5NX_2018/03/11

Avian|Asia|A/crane/Kagoshima/KU-25/2016_H5NX_2016/11/23

Avian|Asia|A/Mandarin_duck/Korea/K17-1894/2017_H5NX_2017/12/23

Avian|Asia|A/greater_scaup/Aichi/2301H050/2017_H5NX_2017/01/31

Avian|Asia|A/chicken/Iran/17RS654-29/2017_H5N8_2017/01/20

Env|Asia|A/water/Qinghai/XXII2871/2017_H5N8_2017/05/16

Avian|Asia|A/duck/Ningbo/3262/2013_H5NX_2013/10/20

Avian|Europe|A/Rook/Hungary/4975/2017_H5N8_2017/02/08

Avian|Asia|A/domestic_goose/Kazakhstan/1-242_2-20-B/2020_H5N8_2020/09/19

Avian|Europe|A/L-bl-ba-gull/NL-Sovon/16014324-014/2016_H5N8_2016/11/16

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3590_2017/2017_H5N8_2017/12/01

Avian|Europe|A/chicken/Netherlands/20019879-001005/2020_H5N1_2020/12/14

Avian|Asia|A/owl/Hokkaido/X6/2016_H5NX_2016/12/12

Avian|Europe|A/Chicken/Netherlands/14015824/2014_H5N8_2014/11/20

Avian|Europe|A/turkey/Italy/17VIR8819-3/2017_H5N8_2017/10/09

Avian|Europe|A/Eur_Wig/NL-Greonterp/16015653-001/2016_H5N8_2016/12/08

Avian|Europe|A/chicken/Bulgaria/Dobrich/115/2018_H5N8_2018/06/12

Avian|Europe|A/mute_swan/Wales/048068/2020_H5NX_2020/11/24

Avian|Asia|A/chicken/Taiwan/u7/2016_H5NX_2016/09/30

New_A/chicken/Pakistan/531/2018_H5N8_2018/10/18

Avian|Europe|A/mute_swan/Czech_Republic/2600/2021_H5N8_2021/02/04

Avian|Europe|A/turkey/Italy/17VIR538-1/2017_H5N8_2017/01/20

Avian|Asia|A/goose/Taiwan/TNO8/2015_H5N8_2015/01/17

Avian|Asia|A/goose/Bangladesh/19D855/2017_H5NX_2017/05/03

Avian|Europe|A/Peacock/Netherlands/18000887-006/2018_H5NX_2018/01/20

Avian|Asia|A/Bulbul/Riyadh/AI4/2017_H5N8_2017/01/01

Avian|Asia|A/whooper_swan/Shanxi/RC01/2016_H5N8_2016/12/20

Avian|Europe|A/pheasant/Italy/17VIR7065-21/2017_H5N8_2017/08/19

Avian|Europe|A/Peregrine_falcon/Sweden/SVA201117SZ0467/20KN003345/2020_H5N8_2020/11/10

Avian|Asia|A/chicken/Kazakhstan/Kn-3/2020_H5N8_2020/09/18

Avian|Africa|A/duck/Nigeria/SK28T_19VIR8424-2/2019_H5NX_2019/06/30

Avian|Asia|A/Bar-headed_Goose/Qinghai/a237/2017_H5N8_2017/05/16

Avian|Asia|A/chicken/Korea/H1289/2014_H5N8_2014/04/18

Avian|Europe|A/turkey/Rostov-on-Don/817/2018_H5N8_2018/07/16

Avian|Africa|A/duck/Cameroon/17RS1661-3/2017_H5N8_2017/01/01

Avian|Europe|A/chicken/Bulgaria/Dobrich/163-2/2018_H5N8_2018/07/05

Avian|Asia|A/duck/Bangladesh/19D853/2017_H5NX_2017/05/03

Avian|Asia|A/Whooper_swan/Shanxi/7/2016_H5N8_2016/12/24

Env|Asia|A/Environment/Guangxi/42586/2015_H5NX_2015/04/02

Avian|Asia|A/Chicken/Al-Ahsaa/AI8/2017_H5N8_2017/01/01

Avian|Asia|A/duck/Sichuan/NCXJ15/2014_H5NX_2014/04/27

Avian|Asia|A/Bar-headed_Goose/Qinghai/B7/2016_H5N8_2016/05/15

Avian|Europe|A/turkey/Italy/17VIR6357-2/2017_H5N8_2017/08/04

Avian|Europe|A/partridge/Bulgaria/Plovdiv/60-2/2018_H5N8_2018/04/13

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3617_2017/2017_H5N8_2017/12/01

Avian|Europe|A/Brahma_chicken/Belgium/6153/2017_H5N8_2017/06/15

Avian|Europe|A/Duck/Hungary/54738/2016_H5N8_2016/11/09

Avian|Europe|A/duck/Russian_Federation/Omsk/1328-2/2020_H5N8_2020/08/17

Avian|Europe|A/chicken/Italy/17VIR10437-2/2017_H5N8_2017/11/21

Avian|Europe|A/domestic_duck/Poland/223/2020_H5N8_2020/02/21

Avian|Asia|A/chicken/Sichuan/NCJPL1/2014_H5NX_2014/04/27

Avian|Europe|A/chicken/Italy/17VIR9113/2017_H5N8_2017/10/16

Avian|Asia|A/Anas_platyrhynchos/Korea/W615/2017_H5NX_2017/12/13

Avian|Europe|A/barnacle_goose/Germany-SH/AI02167/2020_H5N8_2020/10/28

Env|Asia|A/Environment/Zhenjiang/zj35/2014_H5N8_2014/04/03

Avian|Asia|A/mute_swan/Ibaraki/0803-214/2016_H5NX_2016/12/13

Avian|Europe|A/chicken/England/033708/2020_H5N8_2020/11/09

Clade_2.3.4.4h|A/Guangdong/18SF020/2018_H5N6_{2.3.4.4h}_2018/09/29

Avian|Asia|A/duck/Korea/H80/2017_H5NX_2017/12/26

Avian|Europe|A/Go/NL-Roggebotsluis/16014462-010/2016_H5N8_2016/11/17

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3599_2017/2017_H5N8_2017/12/01

Avian|Europe|A/gadwall/Italy/17VIR133-2/2017_H5NX_2017/01/10

Env|Asia|A/environment/Hokkaido/1-8/2016_H5NX_2016/12/16

Env|Asia|A/Environment/Chongqing/72076/2014_H5NX_2014/05/20

Env|Asia|A/environment/Kagoshima/KU-ngr-H/2014_H5N8_2014/12/01

Avian|Asia|A/spot-bille d_duck/Ningxia/YG83/2017_H5NX_2017/10/21

Avian|Asia|A/Anas_platyrhynchos/Korea/W612/2017_H5NX_2017/12/13

Env|Asia|A/Environment/Chongqing/28957/2014_H5NX_2014/03/19

Avian|Europe|A/buzzard/Germany-NRW/AR279/2018_H5NX_2018/05/01

Avian|Europe|A/caspian_gull/Switzerland/V247-L02004/2016_H5N8_2016/11/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/p2/2016_H5N8_2016/05/13

Avian|Europe|A/chicken/Greece/39_2017a/2017_H5NX_2017/02/06

Env|Asia|A/Environment/Chongqing/45221/2015_H5NX_2015/04/08

Avian|Europe|A/Mute_swan/Netherlands/17017903-002/2017_H5NX_2017/12/19

Avian|Asia|A/tundra_swan/Tottori/C6nk/2014_H5N8_2014/11/18

Avian|Europe|A/steamer_duck/Germany-SN/AI00346/2020_H5N8_2020/03/26

Avian|Asia|A/Bar-headed_Goose/Qinghai/B54/2016_H5N8_2016/05/15

Avian|Europe|A/Anser_albifrons/Belgium/11956_005/2020_H5N8_2020/11/07

Avian|Europe|A/chicken/Russia_Novosibirsk_region/3-1/2020_H5N8_2020/09/20

Avian|Europe|A/Teal/NL-Ferwert/16015273-013/2016_H5N8_2016/12/01

Avian|Europe|A/turkey/Czech_Republic/3071/2020_H5N8_2020/02/17

Avian|Asia|A/goose/Eastern_China/L1214/2012_H5N8_2012/12/14

Avian|Africa|A/little_grebe/Egypt/1056OP/2016_H5NX_2016/12/28

Avian|Europe|A/cormorant/Germany-SH/R896/2017_H5NX_2017/01/30

Avian|Africa|A/green-winged_teal/Egypt/877/2016_H5N8_2016/12/08

Avian|Europe|A/Chicken/Netherlands/18003041-001-005/2018_H5NX_2018/02/25

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3619_2017/2017_H5N8_2017/12/01

Avian|Europe|A/White_fronted_goose/Hungary/801/2017_H5N8_2017/01/09

Avian|Europe|A/chicken/Netherlands/20016978-001/2020_H5N8_2020/11/02

Avian|Asia|A/goose/Hunan/HN57/2015_H5NX_2015/09/13

Avian|Asia|A/duck/Chiba/26-372-61/2014_H5N8_2014/11/18

Avian|Asia|A/Whooper_Swan/Sanmenxia/01/2016_H5N8_2016/11/23

Avian|Europe|A/chicken/Astrakhan/321-09/2020_H5N8_2020/12/12

Avian|Asia|A/duck/Bangladesh/19D770/2017_H5NX_2017/01/11

Avian|Europe|A/chicken/Kalmykia/2643/2016_H5N8_2016/11/21

Avian|Europe|A/swan/Tumen/1479-2/2020_H5N8_2020/09/10

Avian|Europe|A/chicken/Kursk/757/2018_H5N8_2018/06/20

Avian|Asia|A/duck/Bangladesh/19D857/2017_H5NX_2017/05/03

Env|Asia|A/Environment/Chongqing/45349/2015_H5NX_2015/08/20

Env|Asia|A/Environment/Xinjiang/00320/2014_H5NX_2014/10/22

Avian|Europe|A/Eurasian_Wigeon/Netherlands/1/2020_H5N1_2020/10/16

Avian|Europe|A/chicken/Kursk/526/2018_H5N8_2018/06/15

Avian|Europe|A/domestic_goose/Poland/274/2020_H5N8_2020/03/01

Avian|Europe|A/chicken/Rostov-on-Don/766/2018_H5N8_2018/07/09

Avian|Europe|A/greylag_goose/Netherlands/20016879-001/2020_H5N8_2020/11/01

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3592_2017/2017_H5N8_2017/12/01

Avian|Europe|A/chicken/Italy/17VIR10053/2017_H5N8_2017/11/07

Avian|Asia|A/whooper_swan/Aomori/9/2016_H5NX_2016/12/29

Avian|Asia|A/chicken/Niigata/1-2C/2016_H5NX_2016/11/28

Avian|Europe|A/whistling_duck/England/035643/2020_H5N8_2020/11/18

Avian|Europe|A/Goose/Hungary/17261/2017_H5N8_2017/04/18

Avian|Asia|A/chicken/Nha_Trang/122/2015_H5NX_2015/11/14

Avian|Europe|A/turkey/Italy/17VIR1338-3/2017_H5N8_2017/02/14

Avian|Europe|A/turkey/Italy/17VIR3192-1/2017_H5N8_2017/04/11

Avian|Asia|A/Bar-headed_Goose/Qinghai/p18/2016_H5N8_2016/05/15

Avian|Europe|A/turkey/Germany-ST/AI00352/2020_H5N8_2020/03/27

Avian|Asia|A/pigeon/Saudi_Arabia/KFU-HKU3598_2017/2017_H5N8_2017/12/01

Avian|Asia|A/black_headed_gull/Ibaraki/289T/2016_H5NX_2016/12/26

Avian|Asia|A/Turkey/Riyadh/AI1/2017_H5N8_2017/01/01

Avian|Europe|A/chicken/Czech_Republic/2502-2/2021_H5N8_2021/02/03

Avian|Asia|A/Bean_goose/Hubei/CH-i122/2017_H5N8_H5N8_2017/02/24

Avian|Europe|A/duck/Netherlands/16014829-001005/2016_H5N8_2016/11/25

Avian|Europe|A/Ch/NL-Rhenen/16016141-006/2016_H5N8_2016/12/17

Avian|Asia|A/mallard/Shanghai/SH-9/2013_H5N8_2013/11/13

Avian|Asia|A/gadwall/Korea/H2209/2015_H5N8_2015/01/23

Avian|Europe|A/greylag_goose/Germany-NI/AR703-L02138/2017_H5N8_2017/01/25

Avian|Asia|A/Ornamental_bird/Al-Qasim/AI9/2017_H5N8_2017/01/01

Avian|Asia|A/mallard/Korea/H1924-6/2014_H5N8_2014/12/01

Avian|Asia|A/pigeon/Sichuan/04.27_NBXJ743/2014_H5N6_H5NX_2014/04/27

Avian|Asia|A/Jungle_crow/Hyogo/2803E028C/2018_H5NX_2018/03/14

Avian|Europe|A/Duck/Hungary/1588/2017_H5N8_2017/01/16

Avian|Europe|A/Grey_Go/NL-Groot-Ammers/16015901-012/2016_H5N8_2016/12/14
Avian|Europe|A/Ch/NL-Boven_Leeuwen/16016151-006-010/2016_H5N8_2016/12/19

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-5/2017_H5N8_2017/05/14

Avian|Asia|A/Bar-headed_Goose/Qinghai/a113/2016_H5N8_2016/05/14

Avian|Europe|A/Tufted_Duck/Netherlands/1/2016_H5N8_2016/11/25

Avian|Asia|A/chicken/Iraq/1/2020_H5N8_2020/05/12

Avian|Europe|A/Mute_swan/Hungary/1955/2017_H5N8_2017/01/18

Avian|Europe|A/domestic_duck/Germany-MV/R9869/2016_H5N8_2016/11/23

Avian|Europe|A/swan/Italy/17VIR9017/2017_H5N8_2017/10/11

Avian|Europe|A/domestic_duck/Poland/47/2017_H5N8_2017/01/16

Avian|Europe|A/Crow/NL-Oostwoud/16015372-004/2016_H5N8_2016/12/05

Avian|Europe|A/chicken/Italy/17VIR10130-2/2017_H5N8_2017/11/09

Avian|Asia|A/goose/Hunan/HN310/2015_H5NX_2015/12/17

Avian|Asia|A/Jungle_crow/Hyogo/2803E024T/2018_H5NX_2018/03/07

Clade_2.3.4|A/Japanese_white-eye/Hong_Kong/1038/2006_H5N1_{2.3.4}_2006/01/01

Avian|Asia|A/jungle_crow/Hyogo/2803E011/2018_H5NX_2018/03/03

Avian|Asia|A/duck/Saudi_Arabia/KFU-HKU3616_2017/2017_H5N8_2017/12/01

Avian|Europe|A/goose/Kalmykia/813/2016_H5N8_2016/11/07

Avian|Europe|A/Black-headed_Gull/Netherlands/29/2017_H5NX_2017/12/18

Avian|Europe|A/chicken/Astrakhan/321-10/2020_H5N8_2020/12/12

Avian|Asia|A/duck/Korea/H1111/2014_H5N8_2014/03/20

Avian|Europe|A/duck/Bulgaria/Dobrich/407/2017_H5N8_2017/10/17

Avian|Europe|A/duck/Italy/17VIR8898/2017_H5N8_2017/10/16

Avian|Africa|A/chicken/Cameroon/17RS1661-1/2017_H5N8_2017/01/01

Avian|Europe|A/Chicken/Hungary/2496/2017_H5N8_2017/01/24

Avian|Europe|A/Turkey/Netherlands/18000887-007-010/2018_H5NX_2018/01/20

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO1-LU/2016_H5N8_2016/05/01

Clade_2.3.2.1|A/common_magpie/Hong_Kong/2125/2006_H5N1_{2.3.2.1}_2006/01/01

Avian|Asia|A/Anas_platyrhynchos/Korea/W613/2017_H5NX_2017/12/13

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY18-B/2016_H5N8_2016/05/15

Avian|Asia|A/Chicken/Al-Ahsaa/AI7/2017_H5N8_2017/01/01

Avian|Asia|A/Holland_pigeon/Riyadh/AI3/2017_H5N8_2017/01/01

Avian|Asia|A/duck/Quang_Ninh/371/2018_H5NX_2018/02/06

Avian|Asia|A/goose/Taiwan/TNC10/2015_H5N8_2015/01/17

Avian|Asia|A/chicken/Korea/H2580/2015_H5N8_2015/04/12

Avian|Asia|A/chicken/Iran/18VIR2027-09/2017_H5N8_2017/12/21

Avian|Europe|A/Greylag_goose/Hungary/320/2017_H5N8_2017/01/04

Avian|Asia|A/white-fronted_goose/Miyagi/2/2016_H5NX_2016/11/26

Clade_2.3.4.4e|A/duck/Hyogo/1/2016_H5N6_{2.3.4.4e}_2016/11/14

Avian|Asia|A/duck/Korea/H2474/2015_H5N8_2015/03/04

Avian|Asia|A/goose/Jiangsu/QD5/2014_H5N8_2014/02/27

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY10-B/2016_H5N8_2016/05/09

Avian|Asia|A/duck/Korea/H56/2017_H5NX_2017/12/19

Avian|Asia|A/Spoonbill/HK/17-18259/2017_H5NX_2017/12/22

Avian|Europe|A/chicken/Moscow/94/2017_H5N8_2017/02/28

Avian|Europe|A/turkey/Rostov-on-Don/1117/2018_H5N8_2018/09/28

Avian|Europe|A/mute_swan/_Czech_Republic/1410-2/2021_H5N8_2021/01/19

Avian|Asia|A/Black_swan/Hubei/2/2017_H5N8_2017/01/12

Avian|Asia|A/Baikal_teal/Korea/H52/2014_H5N8_2014/01/20

Avian|Africa|A/chicken/Uganda/17RS115-15/2017_H5NX_2017/01/01

Avian|Europe|A/goose/Italy/17VIR7626-5/2017_H5N8_2017/09/08

Avian|Europe|A/domestic_duck/Siberia/49_feather/2016_H5N8_2016/01/01

Avian|Asia|A/goose/Zhejiang/925106/2014_H5NX_2014/09/25

Env|Asia|A/environment/Chang_Sha/399/2014_H5NX_2014/09/18

Avian|Europe|A/Bl_H_gull/NL-Slootdorp/16014102-002/2016_H5N8_2016/11/11

Avian|Europe|A/mute_swan/Switzerland/V0244.2-L02307/2017_H5N8_2017/08/10

Avian|Asia|A/chicken/Nghe_An/01VTC/2018_H5NX_2018/07/27

Avian|Asia|A/chicken/Kagawa/2T-1/2018_H5NX_2018/01/10

Avian|Asia|A/duck/Korea/H70/2017_H5NX_2017/12/22

Avian|Asia|A/goose/Eastern_China/S0408/2014_H5N8_2014/04/08

Avian|Europe|A/Duck/Hungary/984/2017_H5N8_2017/01/11

Avian|Europe|A/turkey/Croatia/104/2020_H5N8_2020/11/17

Avian|Europe|A/Eur_Wig/NL-Enumatil-Groningen/16015704-001/2016_H5N8_2016/12/11

Avian|Europe|A/wild_duck/Poland/82A/2016_H5N8_2016/11/02

Avian|Europe|A/greylag_goose/Italy/20VIR7660-6/2020_H5N8_2020/11/29

Avian|Europe|A/Canada_goose/England/032697/2020_H5N8_2020/11/03

Avian|Asia|A/Falcon/Riyadh/AI5/2017_H5N8_2017/01/01

Avian|Asia|A/Peacock/Hunan/15/2015_H5NX_2015/12/03

Avian|Asia|A/chicken/Korea/H204/2018_H5NX_2018/01/27

Avian|Europe|A/Chicken/Netherlands/EMC-1/2018_H5NX_2018/02/26

Avian|Europe|A/turkey/Italy/17VIR6111-16/2017_H5N8_2017/07/31

Avian|Europe|A/black-headed_gull/Tyva/41/2016_H5N8_2016/05/25

Clade_2.3.4.4g|Avian|Asia|A/chicken/Japan/AQ-HE144/2015_H5NX_{Clade_2.3.4.4g}_2015/11/25

Avian|Asia|A/Bar-headed_Goose/Qinghai/XXI122/2016_H5N8_2016/05/15

Avian|Europe|A/Eurasian_Wigeon/Netherlands/4/2020_H5N1_2020/10/16

Avian|Europe|A/tufted_duck/Germany/AR8459-L01988/2016_H5N8_2016/11/08

Avian|Europe|A/wild_duck/Tyva/35/2016_H5N8_2016/05/25

New_A/environment/Pakistan/927/2018_H5N8_2018/12/13

Avian|Africa|A/grey-headed_gull/Uganda/MUWRP-538/2017_H5NX_2017/01/04

Avian|Europe|A/T_Dk/NL-Zeewolde/16013976-001/2016_H5N8_2016/11/09
Avian|Europe|A/tufted_duck/Denmark/17740-1/2016_H5N8_2016/11/08

Avian|Europe|A/chicken/Bulgaria/Plovdiv/333/2018_H5N8_2018/10/26

Avian|Asia|A/Muscovy_duck/Long_An/AI470/2018_H5NX_2018/07/25

Avian|Europe|A/common_teal/Italy/20VIR7439-190/2020_H5NX_2020/11/28

Avian|Asia|A/mallard/Korea/Jeju-H24/2017_H5NX_2017/11/27

Avian|Asia|A/Mallard/Republic_of_Georgia/2/2015_H5N8_2015/01/19

Avian|Europe|A/barnacle_goose/Netherlands/20016935-002/2020_H5N8_2020/11/01

Avian|Europe|A/Ch/NL-Abbega/X16015736/2016_H5N8_2016/12/12

Avian|Europe|A/duck/France/161108h/2016_H5N8_2016/11/28

Avian|Europe|A/mute_swan/Netherlands/20015931-001/2020_H5N8_2020/10/17

Avian|Asia|A/Black_swan/Hubei/3/2017_H5N8_2017/01/12

Avian|Asia|A/baikal_teal/Korea/2417/2014_H5N8_2014/01/20

Avian|Asia|A/chicken/Iran/18VIR2027-03/2017_H5N8_2017/10/21

Avian|Europe|A/Ural_owl/Voronezh/14/2017_H5N8_2017/01/06

Avian|Africa|A/duck/Democratic_Republic_of_the_Congo/17RS882-40/2017_H5NX_2017/05/13

Avian|Asia|A/common_teal/Korea/W548/2016_H5N8_2016/12/15

Avian|Europe|A/chicken/Italy/17VIR7062-1/2017_H5N8_2017/08/25

Avian|Europe|A/chicken/Croatia/104/2017_H5NX_2017/03/07

Avian|Europe|A/goose/Samara/459/2018_H5N8_2018/06/22

Avian|Asia|A/duck/Zhejiang/02.28_JHZJ-15-04/2015_Mixed_H5NX_2015/02/28

Avian|Asia|A/goose/SiChuan/15/2015_H5NX_2015/04/07

Avian|Europe|A/chicken/Orel/533/2018_H5N8_2018/06/20

Avian|Europe|A/mute_swan/Poland/64/2017_H5NX_2017/01/31

Clade_2.3.4.4c|Avian|NorthAmerica|A/gyrfalcon/Washington/41088/6/2014_H5N8_{2.3.4.4c}_2014/01/01

Avian|Asia|A/tufted_duck/Shimane/3211TY001/2017_H5NX_2017/11/07

Avian|Asia|A/duck/Bangladesh/19D849/2017_H5NX_2017/05/03

Avian|Europe|A/chicken/Italy/17VIR2294-5/2017_H5N8_2017/03/16

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY12-LU/2016_H5N8_2016/05/13

Avian|Europe|A/duck/Netherlands/14015989/2014_H5N8_2014/11/21

Avian|Europe|A/chicken/Greece/39_2017/2017_H5NX_2017/02/06

Avian|Europe|A/turkey/England/038115/2020_H5N8_2020/12/02

Avian|Europe|A/mallard/Hungary/57857/2016_H5N8_2016/11/21

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO3-B/2016_H5N8_2016/05/12

Avian|Europe|A/Eur_Wig/NL-Leidschendam/16015697-007/2016_H5N8_2016/12/10

Avian|Asia|A/chicken/Iran/17RS654-01/2016_H5N8_2016/11/14

Avian|Asia|A/chicken/Taiwan/x37/2016_H5N8_2016/12/21

Avian|Asia|A/mute_swan/Hyogo/2801ITM012/2017_H5NX_2017/01/18

Avian|Europe|A/swan/Italy/17VIR9038-1/2017_H5N8_2017/10/11

Avian|Europe|A/goose/Russia_Omsk_region/55-1/2020_H5N8_2020/08/29

Avian|Asia|A/chicken/Iran/18VIR2027-04/2017_H5N8_2017/10/16

Avian|Europe|A/wild_duck/Poland/57/2017_H5N8_2017/01/27

Human|Asia|A/Guangxi/31906/2018_H5NX_2018/08/15

Avian|Europe|A/chicken/France/20P016448/2020_H5N8_2020/11/10

Avian|Europe|A/chicken/Germany-SH/R8758/2016_H5N8_2016/11/11

Avian|Asia|A/duck/Korea/H0078/2014_H5N8_2014/01/22

Avian|Europe|A/Ch/NL-Hiaure/16016112-001-005/2016_H5N8_2016/12/17

Avian|Europe|A/Greylag_goose/England/033100/2020_H5N8_2020/10/30

Avian|Asia|A/wild_bird/Iran/17RS654-24/2016_H5N8_2016/12/09

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY8-B/2016_H5N8_2016/05/10

Avian|Europe|A/Bk_swan/NL-Den_Oever/16013973-002/2016_H5N8_2016/11/10

Avian|Africa|A/duck/Egypt/N13736E/2017_H5N8_2017/02/15

Avian|Europe|A/domestic_goose/Poland/33/2016_H5N8_2016/12/02

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO4-B/2016_H5N8_2016/05/11

Avian|Europe|A/chicken/Italy/17VIR9868-1/2017_H5N8_2017/11/02

Avian|Europe|A/chicken/Poland/054/2020_H5N8_2020/01/17

Avian|Europe|A/domestic_duck/Germany-MV/R9764/2016_H5N8_2016/11/21

Clade_2.3.4.4b|Human|Asia|A/Fujian/Sanyuan/21099/2017_H5N6_{2.3.4.4b}_2017/12/25

Avian|Europe|A/environment/Kamchatka/18/2016_H5NX_2016/10/01

Avian|Europe|A/Mute_Swan/Netherlands/17017367-012/2017_H5NX_2017/12/09

Avian|Asia|A/jungle_crow/Hyogo/2803A002/2018_H5NX_2018/03/01

Avian|Asia|A/Crow/Aghakhan/2017_H5N8_2017/09/08

Avian|Europe|A/Goose/Hungary/59763/2016_H5N8_2016/11/27

Avian|Europe|A/Chicken/Hungary/29723/2020_H5N8_2020/06/05

Avian|Asia|A/Bar-headed_Goose/Qinghai/A16/2016_H5N8_2016/05/13

Avian|Asia|A/duck/Zhejiang/925169/2014_H5N8_2014/09/25

Avian|Asia|A/duck/Korea/H0936/2014_H5N8_2014/03/09

Avian|Europe|A/chicken/Germany-BW/AI00049/2020_H5N8_2020/02/06

Avian|Asia|A/muscovy/duck/Hunan/HN364/2015_H5NX_2015/12/19

Avian|Europe|A/mute_swan/Croatia/70/2016_H5N8_2016/10/30

Avian|Europe|A/domestic_duck/Poland/271/2020_H5N8_2020/02/29

Avian|Asia|A/spotbill_ duck/Korea/WA159/2018_H5NX_2018/02/01

Avian|Asia|A/duck/Sichuan/NCXJ24/2014_H5NX_2014/04/27

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY2-B/2016_H5N8_2016/05/12

Avian|Europe|A/T_Dk/NL-Rotterdam/16014155-001/2016_H5N8_2016/11/14

Avian|Europe|A/Mute_swan/Hungary/2825/2017_H5N8_2017/01/24

Avian|Asia|A/duck/Korea/H0763/2014_H5N8_2014/02/26

Avian|Europe|A/greylag_goose/Germany-NI/AR11353-L02142/2016_H5NX_2016/12/27

Avian|Asia|A/Jungle_crow/Hyogo/2803E026T/2018_H5NX_2018/03/08

Avian|Europe|A/Guineafowl/Netherlands/17017775-020-024/2017_H5NX_2017/12/15

Avian|Asia|A/duck/Vietnam/LBM1099/2018_H5NX_2018/02/01

Avian|Europe|A/Mallard/Netherlands/2/2017_H5N8_2017/01/07

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX782/2016_H5N8_2016/05/14

Avian|Europe|A/swan/Germany-SN/R10645/2016_H5NX_2016/12/13

Avian|Europe|A/Turkey/Hungary/2030/2017_H5N8_2017/01/18

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY6-LU/2016_H5N8_2016/05/11

New_A/quail/Pakistan/998/2018_H5N8_2018/12/17

Avian|Asia|A/goose/Shandong/05.23_AY-GS/2015_Mixed_H5N8_2015/05/23

Avian|Europe|A/Ruddy_Shelduck/AN/2-14-12/2016_H5N8_2016/12/14

Avian|Asia|A/Chicken/Riyadh/AI10/2017_H5N8_2017/01/01

Avian|Europe|A/Guinea_fowl/Belgium/6102/2017_H5N8_2017/06/14

Avian|Europe|A/peregrine_falcon/Ireland/20VIR7872-1/2020_H5N8_2020/11/01

Avian|Europe|A/chicken/Penza/301/2018_H5N8_2018/06/15

Avian|Europe|A/long-eared_owl/Voronezh/16/2017_H5N8_2017/01/06

Clade_2.3.4.2|A/Guizhou/1/2013_H5N1_{2.3.4.2}_2013/02/08

Avian|Asia|A/Bar-headed_Goose/Qinghai/XX22/2016_H5N8_2016/05/12

Avian|Asia|A/spot-bill ed_duck/Korea/H455-42/2014_H5N8_2014/02/08

Avian|Europe|A/Chicken/Netherlands/18000887-005/2018_H5NX_2018/01/20

Clade_2.3.4.4a|A/Sichuan/26221/2014_H5N6_{2.3.4.4a}_2014/04/21

Avian|Asia|A/duck/Korea/H2397/2015_H5N8_2015/02/23

Avian|Europe|A/Ch/NL-Den_Oever/16014231-001/2016_H5N8_2016/11/15

Avian|Europe|A/chicken/Chechnya/58/2017_H5N8_2017/01/08

Avian|Asia|A/Duck/Riyadh/AI2/2017_H5N8_2017/01/01

Avian|Asia|A/mandarin_duck/Korea/H69/2017_H5NX_2017/12/19

Avian|Europe|A/C_Gull/NL-Slootdorp/16014102-003/2016_H5N8_2016/11/11

Avian|Europe|A/turkey/Germany-SH/R8595/2016_H5N8_2016/11/09

Avian|Asia|A/goose/Shandong/06.14_HZ-GS/2014_Mixed_H5N8_2014/06/14

Avian|Europe|A/Buzzard/Netherlands/18004242-002/2018_H5NX_2017/03/15

Avian|Europe|A/chicken/Cheboksary/850/2018_H5N8_2018/07/20

Avian|Europe|A/Ch/NL-Zoeterwoude/16016484-021-025/2016_H5N8_2016/12/24

Avian|Europe|A/chicken/Voronezh/1488/2018_H5N8_2018/11/02

Avian|Europe|A/swan/Voronezh/2/2017_H5N8_2017/01/03

Avian|Europe|A/turkey/Rostov-on-Don/11/2017_H5N8_2017/01/01

Avian|Asia|A/chicken/Kagawa/14T-2/2018_H5NX_2018/01/11

Avian|Asia|A/Brown-headed_Gull/Qinghai/ZTO6-SP/2016_H5N8_2016/05/15

Avian|Africa|A/teal/Egypt/1198C/2017_H5N8_2017/02/25

Avian|Europe|A/decoy_duck/France/161104e/2016_H5N8_2016/11/26

Avian|Europe|A/turkey/Poland/182/2020_H5N8_2020/02/07

Avian|Asia|A/great_egret/Korea/H0912/2014_H5N8_2014/03/07

Avian|Africa|A/northern_shoveler/Egypt/813C/2016_H5N8_2016/12/01

Avian|Asia|A/duck/Eastern_China/S0322/2014_H5NX_2014/03/22

Avian|Europe|A/chicken/Kursk/762/2018_H5N8_2018/06/26

Avian|Asia|A/duck/Korea/H0266/2014_H5N8_2014/01/29

Avian|Europe|A/goose/Russian_Federation/Omsk/1680-6/2020_H5NX_2020/10/02

Avian|Asia|A/Great_Cormorant/Qinghai/a51/2016_H5N8_2016/07/13

Avian|Asia|A/duck/Viet_Nam/HU13-161/2019_H5NX_2019/08/29

Avian|Africa|A/teal/Egypt_/823C/2016_H5N8_2016/12/01

Avian|Europe|A/Goose/Hungary/1030/2017_H5N8_2017/01/11

Avian|Europe|A/chicken/Bulgaria/Sliven/432/2017_H5N8_2017/11/02

Avian|Europe|A/barnacle_goose/Sweden/SVA201117SZ0468/KN003355/2020_H5N8_2020/11/12

Env|Asia|A/water/Qinghai/i34-39/2016_H5N8_2016/05/14

Avian|Africa|A/green-winged_teal/Egypt/871/2016_H5N8_2016/12/08

Avian|Asia|A/duck/Bangladesh/19D852/2017_H5NX_2017/05/03

Avian|Asia|A/chicken/South_Korea/AIV49/2017_H5NX_2017/11/01

Avian|Asia|A/Bar-headed_Goose/Qinghai/BTY16-B/2016_H5N8_2016/05/14

Avian|Europe|A/chicken/Italy/17VIR8783-5/2017_H5N8_2017/10/06

Avian|Asia|A/mandarin_duck/Korea/H119-3/2017_H5NX_2017/12/28

Avian|Europe|A/chicken/Russia_Novosibirsk_region/1910-1/2020_H5N8_2020/09/22

Avian|Asia|A/duck/Hunan/HN342/2015_H5NX_2015/12/18

Avian|Asia|A/Bar-headed_Goose/Qinghai/A21/2016_H5N8_2016/05/14

Avian|Asia|A/goose/Taiwan/01003/2015_H5N8_2015/01/09

Avian|Europe|A/chicken/Republic_of_Macedonia/466/2017_H5N8_2017/01/28

Avian|Asia|A/chicken/Korea/H214/2018_H5NX_2018/02/04

Avian|Europe|A/turkey/Italy/17VIR9773/2017_H5N8_2017/10/31

Clade_2.3.4|Anhui/1/2005_H5N1_{2.3.4}_2005/11/08

Avian|Europe|A/turkey/Italy/17VIR10133-8/2017_H5N8_2017/11/06

Avian|Asia|A/duck/Viet_Nam/HU12-980/2019_H5NX_2019/09/01

Avian|Europe|A/chicken/Germany-SH/AR163-L02542/2018_H5NX_2018/03/19

Avian|Asia|A/goose/Taiwan/TNO4/2015_H5N8_2015/01/17

Avian|Asia|A/Chicken/Riyadh/A15/2018_H5N8_2017/01/01

Avian|Europe|A/chicken/Shchyolkovo/47/2017_H5N8_2017/03/05

Human|Euope|A/Astrakhan/3212/2020_H5N8_2020/12/12

Avian|Asia|A/duck/Taiwan/a068/2015_H5N8_2015/01/13

Avian|Europe|A/chicken/Samara/446/2018_H5N8_2018/06/22

Avian|Europe|A/canada_goose/England/AV58_18OPpoolEP1/2018_H5NX_2018/01/05

Avian|Asia|A/ostrich/Saudi_Arabia/KFU-HKU3594_2017/2017_H5N8_2017/12/01

Avian|Europe|A/Dk/NL-Biddinghuizen/16015145-021-025/2016_H5N8_2016/12/01

Avian|Europe|A/T_Dk/NL-Werkendam/16014159-002/2016_H5N8_2016/11/14

Avian|Europe|A/buzzard/Germany-SN/AI00285/2020_H5N8_2020/03/20

Avian|Europe|A/Perigrine_falcon/Netherlands/18003274-001/2018_H5NX_2018/03/01
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