(a)N2

0.98

1

A/Anser brachyrhynchus/South Korea/44/2019_H11N2
A/Greylag Goose/South Korea/SW21/2021_H9N2

A/White-fronted Goose/South Korea/KNU2020-152/2020_H9N2

A/mallard/Anhui/1-451/2019_H6N2
A/Anser fabalis/South Korea/22/2019_H6N2

0.] A/mallard/Anhui/3-683/2019_H6N2
A/mallard/Denmark/12946-11_H5N2
A/wild bird/China/Y13/2019_H4N2_China

A/bean goose/Korea/H112/2017_H5N2

A/duck/Vietnam/HN6479/2020_H3N2

A/Duck/Bangladesh/55239/2022_H6N2

A/whooper_swan/Henan/T888/2018_H5N2

A/spot-billed duck/Korea/H51/2017_H5N2

A/wild duck/South Korea/KNU2018-26/2020_H1N2

A/duck/Bangladesh/19D691/2016_H11N2

A/duck/Bangladesh/41721/2019_H7N2

——— A/Common Teal/Netherlands/2/2022_H5N2

L———— A/mallard/Denmark/09179-5/2022_H5N2

_|_— A/duck/Bangladesh/41252/2019_H6N2
A/Shoveler/Omsk Region/111/2019_H1N2

A/mallard/Italy/21VIR8919-1/2021_H5N2

— A/ostrich/South Africa/344727/2015_H5N2

. A/ostrich/South Africa/586654/2019_H9N2

- - A/duck/Bangladesh/33638/2017_H4N2

A/duck/Bangladesh/17D755/2016_H9N2
| A/wild waterfowl/Northern Territory/15-1183-149/2015_H11N2
A/duck/Vietnam/LBM300/2012_H10N2

A/pigeon/Zhejiang/1120087/2014_H1N2

A/duck/Bangladesh/19D685/2016_H6N2

A/Environment/Sichuan/03392/2015_H4N2_China_CNIC

A/duck/Hubei/ZYSYG15/2015_H6N2

A/mallard/Buryatia/114/2018_H3N2

r A/Anser fabalis/China/Anhui/L180/2014_H6N2

A/wild bird/Anhui/S66/2014_H9N2

'_|: A/Anser albifrons/South Korea/41/2022_H6N2
A/Northern_Pintail/Tottori/NIES1378/2020_H5N2

—— A/duck/India/11CL01/2014_H6N2
A/wild bird/Hubei/03.09F2-132-1/2016(H6N2)_H6N2

I_ A/Domestic duck/lran/domestic duck 282/2017_h4n2

A/gadwall duck/Netherlands/1/2011_H6N2
A/mallard/Republic of Georgia/13/2011_H6N2

A/domestic duck/Georgia/1/2015(H6N2)_H6N2
A/Anas platyrhynchos/Belgium/9313/2016_H9N2
A/Duck/Netherlands/14015610/2014_H6N2
A/greater white-fronted goose/Netherlands/3/2011_H6N2
A/duck/France/160056/2016_H6N2
A/garganey/Altai/1213/2007_H5N2
A/duck/Hunan/8-19/2009_H4N2_China
A/duck/Zhejiang/4613/2013_H3N2

A/duck/Bangladesh/1822/2011_H3N2
A/mule duck/Bulgaria/187/2010_H6N2
A/white-faced whistling duck/Nigeria/3927-1/2007_H5N2
A/spur-winged goose/Nigeria/5388-8/2007_H5N2

_|: A/duck/Guangxi/141/2005_H6N2

A/duck/Tsukuba/9/2005_H5N2

L— A/Bean Goose(Anser fabalis)/South Korea/KNU2021-39/2021_H9N2

A/Green-winged teal(Anas crecca)/South Korea/KNU 2019-69/2019_H6N2

A/Bean Goose(Anser fabalis)/South Korea/KNU 2019-16/2019_H9N2

A/wild waterfowl/Western Australia/AS13-1169-66/2013_H2N2

0.79 L Awild duck/Tasmania/14-1653-2/2014_H9N2
1 A/Australian shelduck/Tasmania/13-2165-7/2013_H9N2
A/duck/Sichuan/S4202/2011_H4N2_China
- A/spot-billed duck/Xianghai/427/2011_H5N2
A/baikal teal/Xianghai/426/2011_H5N2
0.9 A/duck/Bangladesh/1745/2010_H4N2

iE A/duck/Bangladesh/1559/2009_H5N2

A/aquatic bird/Korea/CN2/2009_H5N2
1 A/chicken/Shandong/S2510/2012_H4N2_China
1:|_— A/wild waterfowl/Dongting/C2383/2012_H1N2
A/duck/Hunan/S11313/2012_H4N2_China

A/duck/Anhui/AB10/2011_H1N2

A/chicken/Korea/HC0410/2009_H9N2
A/korean native chicken/South Korea/N13-023/2013_H9N2
A/chicken/Korea/KNUSWR09/2009_H9N2
A/duck/Korea/A14/2008_H5N2

A/baikal teal/Shanghai/SH-89/2013_H3N2
A/wild waterfowl/Korea/M130/2014_H6N2
A/duck/Hunan/01.16 YYGK227-P/2014(H4N2)_H4N2_China
A/chicken/Wuxi/2722/2014_H5N2
A/duck/Wuxi/6644/2015_H9N2
A/duck/Wuxi/JYJN126/2014_H11N2
A/duck/Wuxi/JYJN203/2014_H11N2
A/tundra swan/Shimane/3211A001/2011_H5N2
A/duck/Vietnam/OIE-3321/2011_H6N2
A/duck/Zhejiang/D6/2013_H1N2
A/avian/Japan/8KI0148/2008_H4N2
A/aquatic bird/Korea/w344/2008_H5N2
A/duck/Korea/A93/2008_H5N2
A/duck/Japan/9U0025/2009_H5N2
A/duck/Shimane/321004/2014_H5N2
A/duck/Japan/9U0139/2009_H5N2
A/wild bird/Korea/A81/2009_H5N2
0.99 A/aquatic bird/Korea/w216/2007_H5N2

A/aquatic bird/Korea/w347/2008_H5N2

A/duck/Guangxi/GXd-2/2010_H6N2

| A/duck/Guangxi/912/2008_H4N2_China

A/duck/Shanghai/28-1/2009_H4N2_China
A/Duck/China/G2319/2012_H6N2
A/duck/Taiwan/DV1242/2009_H5N2

A/aquatic bird/Korea/w198/2007_H5N2

.glf —
A/aquatic bird/Korea/w113/2006_H5N2

— A/duck/Guizhou/2773/2006_H6N2
A/chicken/Nanjing/908/2009_H11N2
A/duck/Thailand/AY-354/2008_H3N2
A/mallard/Jiangxi/8264/2004_H6N2
A/duck/Jiangxi/7554/2007_H9N2
A/duck/Vietnam/OIE-2313/2009_H9N2
A/Eurasian wigeon/Netherlands/1/2009_H5N2
.|E A/mallard/Netherlands/14/2007_H2N2
A/greater white-fronted goose/Netherlands/2/2011_H6N2

— A/mallard/Xuyi/10/2005_H5N2

A/mallard/France/090360/2009_H9N2

A/chicken/Anhui/A1402/2014_H4N2_China

0.99

'I_— A/Taiwan/DV518/2006_H5N2
A/duck/Jiang Xi/3345/2005_H5N2

A/duck/Vietnam/LBM559/2013_H3N2
A/muscovy duck/Vietham/LBM455/2013_H6N2
A/duck/Guangxi/125D17/2012_H4N2_China
A/duck/Yunan/V286/2012_H1N2
A/duck/Anhui/A1876/2014_H3N2
A/duck/Wenzhou/775/2013_H7N2
A/chicken/Zhejiang/727159/2014_H5N2
A/duck/Zhejiang/0224-6/2011_H1N2
I_|-_A/duck/Guangxi/G.Xd-1 /2011_H1N2
A/duck/Guangxi/GXd-4/2011_H1N2

0.99

0.99 - A/duck/Guangxi/D/2011_H1N2

—— A/duck/Shanghai/29-1/2009_H4N2_China
A/duck/Zhejiang/6D20/2013_H10N2
A/slender-billed gull/Ukraine/CHBZ-11/2009_H13N2

A/duck/Guangxi/3459/2005_H6N2

0.95

A/duck/Eastern China/a24/2008_H11N2
E A/duck/Eastern China/j92/2009_H3N2
A/duck/Fujian/416/2006_H6N2

A/herring gull/Atyrau/2186/2007_H11N2

A/mallard/Norway/10_1537/2009_H9N2
.I_: A/mallard/PT/27972-B139/2007_H9N2
Alteal/ltaly/3931-38/2005_H5N2

A/mule duck/Bulgaria/68/2008_H6N2

L— A/duck/Hokkaido/13/00_H9N2

A/duck/Taiwan/DV30-2/2005_H5N2

A/duck/Hebei/2/2011_H5N2

A/duck/Jiangsu/1-15/2011_H4N2_China
1 A/duck/Eastern China/L0321/2010_H5N2

A/duck/Eastern China/L0230/2010_H5N2
_[iAlgoose/Eastern China/1112/2011_H5N2
A/duck/Hebei/3/2011_H5N2

A/wild waterfowl/South Australia/15-5425150-85/2015_H6N2

Eurasian-1
sublineage

A/duck/East_Java/Spg78/2018_H3N2

r A/goose/Zhejiang/77167/2014_H5N2
| L' A/goose/Zhejiang/77168/2014_H5N2

A/duck/Eastern China/S0808/2014_H5N2
97 A/duck/Eastern China/1111/2011_H5N2

0.97 — A/chicken/Wuxi/6074/2015 H5N2

A/duck/Wuxi/6462/2015_H5N2

A/duck/Hebei/0710/2009_H5N2
A/duck/Jiangsu/m234/2012_H5N2
_I— A/duck/Eastern China/31/2006_H3N2
A/duck/Shanghai/74-1/2009_H3N2
B A/duck/Eastern China/64/2004_H5N2

| A/duck/Eastern China/48/2002_H11N2

A/Duck/Malaysia/8443/2004_H5N2
A/duck/Eastern China/160/2003_H3N2
A/duck/Hunan/573/2002_H6N2

A/duck/Tsukuba/79/05_H4N2
A/duck/Jiangsu/26/2004_H3N2

A/duck/Hokkaido/49/98_H9N2

A/ostrich/South Africa/9508103/95_H9N2

r—— A/chestnut teal/Victoria/1/2004(H3N2)_H3N2
L

A/duck/Tasmania/277/2007_H7N2
A/duck/Guangxi/908/2007_H6N2

—— A/duck/Beijing/TZ/2014(H6N2)_H6N2
i L——— A/duck/Hebei/B1647-1/2011_H3N2

A/duck/Vietnam/HN5681/2019_H3N2
_FL A/duck/Vietnam/HN6425/2020_H3N2
A/Muscovy duck/Vietnam/QN6305/2020_H3N2

A/Muscovy duck/Vietnam/HN5481/2019_H3N2
A/duck/Vietnam/HN4911/2018_H3N2

A/duck/Vietnam/HN5421/2019_H3N2
_[:A/duck/Vietnam/HNsm7/2020_H3N2
A/duck/Vietnam/HN6105/2020_H4N2

0

A/Muscovy duck/Vietnam/HN6220/2020_H3N2
A/Environment/Zhejiang/22264/2017_H4N2_China_CNIC
A/duck/Guangdong/04.22 DGCP074-P/2015(H3N2)_H3N2
A/duck/Jiangxi/01.14 NCJD035-P/2015(H3N2)_H3N2
A/chicken/Zhejiang/514135/2015_H5N2
A/duck/Zhejiang/727042/2014_H6N2
A/duck/Hubei/ZYSYG7/2015_H6N2
A/duck/Hubei/ZYSYG8/2015_H6N2
A/chicken/Zhejiang/727031/2014_H6N2
A/duck/Zhejiang/727041/2014_H5N2
A/duck/Guangxi/S31299/2015_H6N2
A/chicken/Ganzhou/GZ157/2016_H3N2

A/Duck/Foshan/H51/2020_H9N2
4[— A/Duck/Foshan/H36/2020_H9N2

A/Duck/Guangdong/H34/2020/H3N2_H3N2
—— A/duck/Guangdong/F352/2018_H3N2

0.97

A/duck/Guangdong/F1172/2018_H3N2
A/Environment/Guangxi/01898/2021_H4N2_China_CNIC

A/Duck/Foshan/11/2019_H3N2
_|E A/duck/Guangxi/293D21/2017_H1N2
0. A/duck/Vietnam/HU8-1918/2017_H3N2

A/Duck/Foshan/H54/2020_H9N2
0.9 A/Duck/Guangxi/H151/2020/H3N2_H3N2

08 A/duck/China/322D22/2018_H3N2
: Er— A/Environment/Guangxi/09909/2021_H4N2_China_CNIC

0.96 old1

A/Environment/Guangdong/14072/2020_H4N2_China_CNIC

r—— A/Environment/Guangdong/34241/2019_H4N2_China_CNIC

L A/Environment/Guangxi/13283/2019_H4N2_China_CNIC
r A/Environment/Guangdong/34254/2019_H4N2_China_CNIC

L A/Environment/Guangdong/34255/2019_H4N2_China_CNIC

.95

0.99

0.99

A/duck/Anhui/A1834/2014_H3N2
A/duck/Anhui/A1838/2014_H3N2
A/duck/Anhui/A1813/2014_H3N2
A/duck/Jiangshu/YZ916/2016_H3N2
A/Environment/Hunan/12618/2017_H4N2_China_CNIC
A/duck/Guangdong/F138/2017_H3N2
A/chicken/Ganzhou/GZ43/2016_H3N2

r A/duck/Hunan/139/2014(H3N2)_H3N2

A/duck/China/lnfluenza A virus/2019_H3N2

A/duck/Vietnam/LBM74-c1/2011_H6N2
i r— A/muscovy duck/Vietnam/LBM115/2012_H3N2

A/duck/Hunan/S2046/2011_H4N2_China

A/muscovy duck/Vietham/LBM201/2012_H3N2
A/duck/Vietnam/1501/2014_H3N2
A/duck/Zhejiang/925028/2014_H4N2_China
A/duck/Zhejiang/925088/2014_H4N2_China
A/duck/Zhejiang/925170/2014_H4N2_China
A/duck/Zhejiang/925161/2014_H4N2_China
A/duck/Zhejiang/925166/2014_H4N2_China
A/duck/Zhejiang/77136/2014_H4N2_China
1 A/duck/Zhejiang/77127/2014_H4N2_China
A/duck/Zhejiang/77140/2014_H4N2_China
A/duck/Zhejiang/727145/2014_H4N2_China
A/Environment/Hunan/28094/2014_H4N2_China_CNIC
A/Environment/Chongqing/45438/2014_H4N2_China_CNIC

|._ A/muscovy duck/Vietnam/LBM198/2012_H6N2

A/Environment/Fujian/46605/2016_H4N2_China_CNIC
0-99i [ A/Environment/Fujian/46611/2016_H4N2_China_CNIC
A/duck/Fujian/11.26_FZHX0162-C/2018_H9N2
— —— A/chicken/Jiangxi/02.05 YGYXGO001-P/2015(H3N2)_H3N2
A/duck/China/F1473-2/2016_H6N2

0.99

A/duck/Hunan/121/2014(H3N2)_H3N2

A/duck/Jiangxi/S21055/2012_H4N2_China
A/chicken/Jiangxi/01.08 YGCBO018-P/2015(H3N2)_H3N2
A/duck/Jiangxi/S21046/2012_H4N2_China

A/duck/Zhejiang/6DK19-MA/2013_H5N2
A/duck/Zhejiang/6D7/2013_H3N2

A/duck/Jiangxi/01.14 NCJD038-P/2015(H3N2)_H3N2
A/duck/Shanghai/SH1/2013_H3N2

n.9

A/duck/Shanghai/SH3/2013_H3N2

1 |: A/duck/Shanghai/C84/2009_H3N2

A/mallard/Jiangxi/1-19/2010_H3N2

L—  A/duck/Jiangxi/S3261/2009_H4N2_China
ﬂ: A/duck/Hubei/S2213/2012_H4N2_China
5 A/mallard/China/y41/2014_H3N2

r—— A/chicken/Guangxi/165C7/2014_H3N2

_|

L——— A/Partridge/China/Q032/2013_H6N2
A/Chicken/Guangdong/G155/2019/H3N2_H3N2

A/duck/Fujian/11.23_FZHX0010-C/2017_H5N2

|
L——— A/duck/Japan/AnimalQuarantine-HE103/2015_H1N2

A/duck/Vietnam/LBM446/2013_H3N2
A/goose/Hainan/Q232/2012_H1N2

0.99

A/muscovy duck/Vietnam/LBM14/2011 (H3N2)_H3N2
A/duck/Sichuan/04.08 CDLQ145-P/2015_H4N2_China
A/duck/Sichuan/04.08 CDLQ146-0/2015(H4N2)_H4N2_China
A/duck/Sichuan/04.08 CDLQ169-0/2015_H4N2_China
A/duck/Sichuan/04.08 CDLQ178-0/2015(H4N2)_H4N2_China

0.94 A/duck/Sichuan/04.08 CDLQ166-0/2015_H4N2_China

A/duck/Sichuan/04.08 CDLQ165-P/2015_H4N2_China

A/duck/Hunan/S41299/2017_H6N2

0.45

A/aquatic bird/South Korea/GN21/2013_H2N2
A/duck/Hunan/04.14 YYGK440-P/2015(H11N2)_H11N2

—

A/duck/Wuhan/WHYF05/2014_HON2

0.96 A/duck/Guangdong/S1469/2010_H4N2_China

o

A/duck/Guangdong/S1123/2012_H4N2_China
A/goose/Guangdong/S1780/2012_H4N2_China

|: A/duck/Guangdong/S4040/2011_H4N2_China

A/duck/Guangdong/W12/2011_H3N2

i A/duck/Guangxi/015D2/2009_H3N2

1 A/white-backed munia/Hong Kong/4519/2009_H3N2

L A

/chicken/Guangxi/125C8/2012_H3N2
/duck/Guangxi/135D20/2013_H3N2

_'—|
—

A/duck/Shantou/83/2000_H6N2

- A/duck/Malaysia/2001_H9N2

A/Pekin duck/Singapore/F59/04/98_H5N2
A/duck/France/080032/2008_H5N2
A/mallard/Sweden/74/2003_H5N2
A/mallard/Netherlands/71/2006_H6N2
A/mallard duck/Netherlands/63/2006_H5N2
A/mule duck/Bulgaria/596/2010_H4N2
] — Al/teal/Egypt/13203-NAMRU3/2006_H6N2
A/duck/Nanchang/1749/1992_H11N2
A/Chicken/Korea/99029/99_H9N2

A/Korea/KBNP-0028/2000(H9N2

L A/chicken/Korea/GH2/2007_H9N2
A/whitefronted goose/Netherlands/2/1999_HG6N2
A/chicken/Wales/1306/2007_H7N2
A/mallard/New Zealand/449-84/2004_H3N2
A/mallard/New Zealand/479-8/2005_H6N2

A/Chicken/Korea/38349-p96323/96_H9N2
A/mallard/Germany/439/2004_H3N2
A/chicken/France/03426/2003_H5N2
A/chicken/Italy/312/1997_H5N2

A/duck/Fujian/SE0195/2018_H7N2
A/Mandarin duck/China/segment6-NA/2015_H3N2

1 - A/duck/Fujian/437/2007_H6N2
A/duck/Fujian/7574/2006_H6N2
A/duck/Shantou/7488/2004_HI9N2

1 A/duck/Jiangxi/5714/2006_HBN2
4‘__: A/duck/Shantou/22596/2005_H6N2
- A/duck/Kingmen/E322/04_HBN2

)_HIN2

A/thick-billed murre/Alaska/236/1976(H1N2)_H1N2
A/duck/New Zealand/41/1984_H5N2

0.03

A/duck/Sichuan/04.08 CDLQ161-0/2015(H4N2)_H4N2_China

American
lineage

0.9 A/finch/England/2051/1991_H5N2
A/duck/Shantou/1249/2002_H6N2
A/goose/Shantou/756/2002_H6N2
A/wild duck/Shantou/1381/2001_H6N2
A/wild duck/Shantou/5769/2004_H6N2
1 A/duck/Shantou/3939/2001_H6N2
[ A/duck/Shantou/14665/2006_H6N2
4| L——— A/duck/Shantou/887/2004_H6N2
A/duck/Shantou/5808/2005_H6N2
—— A/Bucefala clangula/Buryatia/652/1988_H3N2
0.8p A/chicken/Anhui/w107/2011_H9N2
| A/duck/Hubei/S2227/2012_H4N2_China
% A/pigeon/Shanxi/87/2012_HI9N2
A/chicken/Hubei/79/2011_H9N2
A/pigeon/Hubei/269/2012_H9N2
—— A/chicken/China/SY03/2012_H9N2
] A/chicken/Guangdong/1683/2009(H9N2)_H9N2
A/duck/Jilin/JL-2/2012_H9N2
0.99 A/chicken/Shandong/0613/2012_H9N2 POUItry
A/chicken/Shandong/02/2009_H9N2 H9N2
A/chicken/Shandong/SG2/2009_H9N2
A/chicken/Jiangsu/03/2007_H9N2 .
Alchicken/Shanghai/441/2009(H9N2)_HIN2 subllneage
| A/goose/Jiangsu/YZ527/2011_H9N2
A/goose/Jiangsu/JD564/2012_HI9N2
A/chicken/Jilin/DH104/2012_H9N2
A/duck/Eastern China/161/2002_H6N2
A/quail/Shantou/850/2001_H9N2
1 A/chicken/Yunnan/Xie-1/1999_H9N2
1 A/chicken/Jilin/A/2012_H9N2
0.98 A/Duck/Nanjing/1/97_H9N2
- A/chicken/Beijing/1/1994_H9N2
A/Quail/Hong Kong/AF157/92_H9N2
[ A/duck/France/05057b/2005_H5N2
L——— AJostrich/Denmark/96-72420/1996_H5N2
A/duck/Hong Kong/319/1978_H2N2
A/Duck/Hong Kong/702/79_H9N2
A/duck/Hong Kong/342/1978_H5N2
A/duck/Hong Kong/960/1980_H6N2
A/duck/Hong Kong/d134/1977_H6N2
1 A/turkey/Pavia/141/1983_H9N2
1 r A/duck/Hong Kong/24/1976_H4N2_China
q.7F L A/duck/Hong Kong/24/76_H3N2
| A/duck/Hong Kong/245/77_H3N2
A/Duck/Hong Kong/289/78_H9N2
! A/chicken/Jena/4705/1984_H2N2
_| |: A/mallard/Postdam/178-4/83_H2N2
A/duck/Potsdam/1402-6/1986_H5N2
L A/mallard/MT/Y61_H2N2 North
0.95 A/chicken/Hebei/1/2002_H7N2
A/turkey/England/N28/73_H5N2
r—— A/duck/Hong Kong/91/1976_H9N2
1 _| L A/Duck/Hong Kong/86/76_H9N2
A/duck/Hong Kong/7/1975_H3N2
0.92 A/Duck/Ontario/05/00_H3N2
I A/turkey/England/1969_H3N2
0.99 L A/Turkey/Italy/928/1967_H10N2
Alturkey/WI1/1966_H9N2
0.97 [ A/mallard/Wisconsin/18/1974(H6N2)_H6N2
L————— A/Turkey/California/189/66_H9N2
| A/blue-winged teal/Wisconsin/172/1978(H3N2)_H3N2
A/green-winged teal/Wisconsin/7/1974(H3N2)_H3N2
A/turkey/Massachussetts/3740/65_H6N2
A/duck/NY/6874/1978_H3N2
{|_ Alpintail/Wisconsin/381/1983(H6N2)_HB6N2
A/duck/Wisconsin/1151/1978(H3N2)_H3N2
A/turkey/CO/118899/1974_H5N2
A/mallard duck/ALB/57/1976_H5N2
0.95 _‘_—L A/mallard duck/Alberta/645/1980_H5N2
A/mallard/Wisconsin/31/1975(H3N2)_H3N2

Eurasian-2
sublineage

Eurasian
lineage



(b)N3

|: A/chicken/China/146-6/2021_H10N3
A/chicken/China/2013/2020_H10N3

L A/chicken/Zhejiang/HY26/2021_H10N3

I—_A/duck/Zhejiang/S4369/2016(H1ON3)_H1ON3
A/chicken/China/81213/2017_H1N3

A/duck/Jiangxi/05.07 NCJD0032A-0/2015(H4N3)_H4N3_China

A/chicken/Huzhou/3916/2013_H7N3

. A/duck/Zhejiang/DK16/2013_H7N3

A/duck/Sichuan/04.08 CDLQ 020-P/2015(H4N3)_H4N3_China
1 |[

A/duck/Sichuan/04.08 CDLQO038-P/2015(H4N3)_H4N3_China
A/duck/Sichuan/04.08 CDLQ021-P/2015(H4N3)_H4N3_China
A/Environment/Chongqing/45279/2015_H4N3_China_CNIC
A/duck/Fujian/1.25_FZHX0009-0/2018_H7N3
I.| - A/duck/Japan/AQ-HE30-1/2018_H7N3

A/duck/Fujian/SD061/2017_H11N3
L A/duck/Fujia

n/SD063/2017_H3N3
A/duck/Jiangxi/18644/2013_H7N3

A/duck/Fujian/6380/2010_H7N3
A/chicken/Zhejiang/2CP25/2014_H1N3
A/duck/Zhejiang/11/2011_H7N3
A/duck/Fujian/1761/2010_H10N3
A/duck/Zhejiang/0611-8/2011_H1N3
A/duck/Jiangsu/10-d4/2011_H11N3

0.9

0.99

0.95

0.99

A/duck/Zhejiang/12/2011_H7N3
A/duck/Zhejiang/1208/2009_H7N3
A/duck/Fujian/S1487/2009_H4N3_China
. A/duck/Jiangxi/9711/2009_H7N3

A/

migratory duck/Jiangxi/20960/2008_H10N3
A/duck/Vietnam/68/2001_HI9NS3

A/Bantam/Nanchang/9-366/20004-|3N3

1 [ Aichicken/Guangxi/04.10 NM140-0/2015(H4N3)_H4N3_China
0.97 A/duck/Hunan/S12411/2014(H10N3)_H10N3
|__— Avduck/Hunan/S11205/2012_H10N3
A/duck/Vietnam/OIE-006872012_H11N3

A/duck/Cambodia/b0120501/2017_H7N3
A/duck/Vietnam/OIE-2329/2009_H11N3

0.96

0.99

A/duck/Postdam/1689/85_H2N3

A/mallard/Rugen/26-4/1980_H2N3

A/pintail/Primorie/625/76_H2N3

A/mallard/Berlin/452-6/1980_H2N3
A/duck/Hong Kong/205/77_H5N3

A/tern/Sout
0.98

A/duck/Rugen/79-6/1981_H2N3
h Africa/61_H5N3

r— A/duck/Hong Kong/786/1979_H10N3
I

N A/swan/Shimane/183/1985_H11N3
A/duck/Hong Kong/694/1979_H5N3

0.99

[ A/mall

L A

a — A/blue-winged teal/ALB/778/1978_H10NS3

A/duck/Hong Kong/229/1977_H4N3_China
A/duck/Hong Kong/22A/1976_H3N3

A/duck/New Zealand/164/76_H11N3
;'_(_: A/duck/NZL/160/1976_H1N3

A/shearwater/Australia/751/1975_H5N3

A/duck/Germany/1215/1973_H2N3
i:A/maIlard duck/ALB/712/1978_H3N3

A/mallard/Alberta/309/1979_H2N3

North

A/turkey/California/6878/79_H5NS3

/black duck/New Jersey/1580/1978_H2N3

0.03

A/duck/Hunan/HN2101/2013_H1N3

/duck/Chiba/1/06_H5N3

A
~|__'_—|;A/wi|d duck/Jiangxi/10179/2005_H7N3

A/aquatic bird/Korea/CN-4/2006_H3N3
A/whistling swan/Shimane/580/2002_H5N3
A/duck/Yunnan/435/2002_H5N3

|: A/mallard/Netherlands/12/00_H7N3

A/mallard duck/Netherlands/24/2005_H11N3
—— A/duck/Altai/1285/1991_H5N3

r—— A/swan/Hokkaido/67/1996_H5N3

L——— A/duck/Singapore/F119/3/1997_H5N3
A/mallard/Ireland/PV46B/1993_HON3

A/migratory duck/Jiang Xi/13487/2005_H5N3

A/chicken/Victoria/224/1992_H7N3

A/whistling swan/Shimane/467/83_H5N3

A/mallard/New Zealand/449-81/2004_H2N3

A/Turkey/Oregon/71 _H7N3 American
A/mallard/Alberta/300/1977_H4N3 .
ard/Alberta/77/1977_H2N3
A/turkey/Minnesota/1138/1980_H7N3 Ilneage

Eurasian
lineage



(c)N6

0.98

0.93

A/common teal/Chany/893/2018_H3N6
_|E A/common teal/Novosibirsk region/3531k/2020_H10N6
A/Tadorna_tadorna/Belgium/1260_0003/2022_H4N6
[ A/Common Teal/Amur region/30b/2019_H4N6

A/duck/Hunan/11.30_YYGK54E3-OC/2017_H6N6
A/duck/Mongolia/MS2018-6/2018_H4N6
A/norther pintail/Korea/H895-3/2017_H7N6
A/wild waterfowl/Korea/F94-10/2017_H4N6
A/Muscovy duck/Quang Ninh/353/2017_H5N6

A/duck/Vietnam/HN5337/2019_H4N6
A/mallard/Korea/CL45/2017_H4N6
A/duck/Cambodia/CAM09a/2019_H7N6
A/Environment/Fujian/23044/2018_H4N6_China_CNIC

A/mallard/Novosibirsk region/988k/2018_H4N6
A/duck/Bangladesh/18D723/2016_H4N6

A/chicken/Bangladesh/1896-17-NA/2017_H5N6
A/duck/Mongolia/101/2015_H4N6

A/duck/Bangladesh/25891/2015_H4N6
A/duck/Mongolia/769/2015_H4N6
A/duck/Okinawa/471017/2015_H4N6

A/wild bird/Fujian/24/2017(H2N6)_H2N6
A/Common Teal/Amur region/31b/2019_H3N6
A/teal/Chany Lake/106_ cloaca/2012_H4N6
A/duck/Mongolia/262/2011_H4N6

A/duck/Bangladesh/14VIR1121-10/2013(H4N6)_H4N6
A/duck/Bangladesh/1766/2010_H4N6

A/chicken/Hunan/S1248/2010_H4N6_China

A/chicken/Hunan/S1267/2010_H4N6_China

A/Environment/Hubei/02/2009_H4N6_China_CNIC
A/duck/Henan/S1091/2010_H4N6_China
0.9 A/duck/Yunnan/YN-1/2011_H4N6_China

A/duck/Jiangsu/4/2010_H3N6

A/eurasian wigeon/Mongolia/340V/2009_H4N6

A/chicken/India/WB-NIV101006/2009_H4N6
A/duck/Yunnan/87/2007_H7N6

A/duck/Vietnam/OIE-0155/2012_H4N6
A/duck/Cambodia/849W25M3/2013_H3N6
A/duck/Vietnam/OIE-3287/2011_H3N6
A/duck/Vietnam/OIE-3071/2011_H4N6
0.9 A/duck/Vietnam/OIE-2454/2009_H4N6
: %9- A/duck/Vietnam/OIE-3469/2012_H4N6
: _f A/duck/Viet Nam/HU1-642/2014_H6N6
A/duck/Vietnam/OIE-3223/2011_H4N6
—— A/duck/Hunan/S1012/2009_H4N6_China
A/mallard/Moscow/4771/2012_H4N6
4E A/teal/Croatia/86-25/2012_H4N6
A/mallard duck/Netherlands/19/2012_H4N6
— A/mallard duck/Netherlands/30/2014_H4NG6
A/Anas platyrhynchos/Belgium/7921-H188508/2016_H4N6

A/mallard duck/Netherlands/7/2006_H10N6
A/mallard duck/Netherlands/6/2006_H4N6
A/mallard/Sweden/79978/2008_H4N6
A/teal/Egypt/09888-NAMRU3/2005_H4N6
A/mallard/South Korea/JB21-22/2019_H4N6
A/Wild Duck/South Korea/KNU2020-11/2020_H4N6
A/bird/Japan/NIES-0000006/2022_H4N6
A/duck/Mongolia/314/2018_H3N6
A/duck/Mongolia/401/2018_H4N6
A/teal/Buryatia/57/2018_H4N6
A/Duck/Mongolia/2021-MG09/2021_H3N6
‘I: A/mallard/Beijing/10/2016_H4N6_China

A/mallard/Beijing/6/2016_H4N6_China
A/mallard/Beijing/16/2016_H4N6_China
A/mallard/Beijing/25/2016_H4N6_China
A/Environment/Jiangxi/13772/2020_H4N6_China_CNIC
A/Common_Teal/Kyoto/NIES187/2021_H3N6
A/Environment/Hunan/00600/2020_H4N6_China_CNIC
A/Wild Duck/South Korea/KNU2020-86/2020_H4N6
A/Environment/Chongqing/19499/2021_H4N6_China_CNIC
A/duck/Mongolia/652/2019_H4N6

A/Environment/Sichuan/39514/2019_H4N6_China_CNIC
EA/duck/Mongolia/826/201 9_H4N6

A/Environment/Hunan/22552/2019_H4N6_China_CNIC
A/Environment/Guangxi/32049/2017_H4N6_China_CNIC
- A/bean goose/Liaoning/CY965/2019(H10N6)_H10N6
q{F A/mallard/Khabarovsk/241/2017_H10N6

A/swan/Hokkaido/481107/2017_H4N6
A/duck/Yamaguchi/351201/2016_H4N6
A/duck/Mongolia/MN18-1/2018_H3N6

A/Mallard/Russia_Primorje/153/2019_H4N6
A/Environment/Chongqing/33933/2018_H4N6_China_CNIC
A/common teal/Amur region/94b/2020_H4N6
A/Mallard(Anas platyrhynchos)/South Korea/KNU2021-1/2021_H4N6
A/duck/Mongolia/543/2015_H4NG6
A/ruddy turnstone/lceland/4835/2016_H4N6
A/duck/Bangladesh/36227/2018_H7N6

A/mallard duck/Egypt/MB-D-10410P/2016_H7N6
A/duck/Mongolia/447/2018_H4N6
A/mallard/Toguchin/13/2017_H4N6

1 A/duck/Sichuan/04.08 CDLQ033-0/2015(H4N6)_H4N6_China
_|_— A/Mallard/Denmark/19753-36p1w/2016_H4N6
A/duck/Moscow/5163/2015_H3N6

A/Mallard/Denmark/14716-38p2w/2018_H4N6
4|_—r— A/Anas_platyrhynchos/Belgium/9093_002/2020_H4N6
A/duck/Moscow/5169/2015_H3N6
0-9511 9 A/duck/Bangladesh/1521/2009_H4N6
: A/duck/Mongolia/146/2010_H3N6
A/duck/India/WB-NIV10736/2009_H4N6
—— A/duck/Korea/DY104/2007_H4N6
A/mallard/Korea/M174/2014_H4N6
A/duck/Ganzhou/GZ5/2015_H4N6_China
A/duck/Hubei/ZYSYF4/2015_H3N6
A/duck/Kumamoto/431119/2014_H4NG6
A/environment/sichuan/322074/2015_H4N6_China_CNIC
A/environment/sichuan/322076/2015_H4N6_China_CNIC
A/duck/Hunan/S11893/2012_H4N6_China
A/duck/Mongolia/OIE-7438/2011_H4NG6
A/duck/Jiangxi/S2443/2012_H4N6_China
A/mallard/Beijing/21/2011_H4N6_China
A/wild waterfowl/Hong Kong/MPM3375/2011_H7N6
A/duck/Zhejiang/S2235/2012_H4N6_China
A/ruddy shelduck/Mongolia/592/2010_H8N6
A/duck/Mongolia/68/2010_H4N6
A/duck/Shiga/65/07_H4N6
A/mallard/Netherlands/73/2017_H4N6
A/Anas platyrhynchos/Belgium/3950/2015_H1N6
A/mallard/Moscow/3661/2008_H4N6
A/mallard/Sweden/104925/2009_H4N6
A/common pochard/Aktau/1455/2006_H4N6
A/coot/Aktau/1454/2006_H4NG6
A/garganey/Altai/1216/2007_H3N6
A/duck/Bangladesh/1283/2008_H4N6
A/mallard/Czech Republic/12652/2007_H4N6
A/mallard duck/Netherlands/27/2009_H4N6
_E A/mallard/Sweden/101924/2009_H4N6
A/mallard duck/Netherlands/10/2013_H4N6
A/mallard/Mongolia/2377/2011_H3N6
A/common teal/Mongolia/1920/2011_H4N6
A/duck/Mongolia/372/2010_H4N6
0.99 A/velvet scoter/Mongolia/883V/2009_H4N6
A/common teal/Mongolia/2299/2011_H4N6
A/wild duck/Taiwan/WB306/2002_H4N6_China
A/duck/Jiangxi/5453/2014_H7N6
A/duck/Jiangxi/32213/2013_H7N6
A/spot-billed duck/Shanghai/SH148/2014(H4N6) _H4N6_China
A/muscovy duck/Vietnham/LBM687/2014_H4N6
A/duck/Vietham/LBM439/2013_H6N6
A/duck/China/E1201-2/2015_H6N6
Al/eurasian curlew/Zhuanghe/ZH-64/2013_H3N6
A/pochard/Fukui/131816/2013_H4N6
A/gadwall/Heilongjiang/XKH2/2013(H10N6)_H10N6
| A/duck/Guangxi/149D24/2013_H4N6_China
A/duck/Hokkaido/W165/2015_H11N6
A/duck/Tottori/311018/2015_H3N6
A/duck/Kagoshima/461219/2013_H4N6
A/duck/Shimane/321114/2012_H4N6
4y A/duck/Guangxi/S2090/2012_H4N6_China
A/duck/Fujian/S2169/2012_H4N6_China
lﬂg A/duck/Hunan/S11200/2012_H4N6_China

0.96 ‘éA/mallard/South Korea/JB17-85/2019_H4NG6

A/duck/Hunan/S11090/2012_H4N6_China
A/duck/Thailand/CU-11824T/2011_H3N6
A/duck/Gunma/85/2012_H7N6
A/duck/Chiba/4/2011_H4N6
A/duck/Thailand/CU-12679C/2012_H4N6
A/duck/Thailand/CU-11840T/2011_H4NG6
A/wildbird/Ibaraki/K-2W-2/2012_H4N6
A/duck/Tsukuba/21/2009_H4N6
A/duck/Tsukuba/271/2009_H1N6
A/duck/Tsukuba/121/08_H4N6
A/duck/Chiba/5/2011_H4N6
A/duck/Chiba/33/2008_H3N6
A/duck/Hokkaido/221/2008_H3N6
A/duck/Chiba/8/2008_H4N6
A/wildbird/Ibaraki/R-5W-12/2010_H4N6
A/avian/Japan/8KI0068/2008_H3N6
A/avian/Japan/8K10184/2008_H4N6
A/duck/China/J1/2012_H4N6_China
A/duck/Zhejiang/D14/2013_H4N6_China
A/duck/Zhejiang/D15/2013_H4N6_China
A/duck/Zhejiang/413/2013_H4N6_China
A/duck/Zhejiang/D1-3/2013_H3N6
A/duck/Zhejiang/S2088/2011_H4N6_China
A/duck/Zhejiang/D9/2013_H4N6_China
A/duck/Zhejiang/409/2013_H4N6_China
A/duck/Zhejiang/D2-1/2013_H4N6_China
A/duck/Anhui/S2193/2012_H4N6_China
A/duck/Bangladesh/1798/2010_H3N6
A/duck/Guangxi/S1211/2010_H4N6_China
A/duck/Guangxi/S1107/2010_H4N6_China
A/duck/Guizhou/S1167/2010_H4N6_China

0.9

0.98

0.95

0.94

A/duck/Thailand/CU-11655T/2011_H4N6
A/duck/Thailand/CU-12659T/2012_H4N6
A/common shelduck/Mongolia/2117/2011_H4N6

A/duck/Vietnam/LBM1/2011_H4N6
| A/goose/Jiangsu/S2433/2011_H4N6_China
A/duck/Jiangsu/S2447/2011_H4NG6_China
A/duck/Thailand/CU-LM7289C/2010_H7N6
A/duck/Thailand/CU-LM7291C/2010_H7N6
A/duck/Thailand/CU-LM7302T/2010_H7N6
A/duck/Jiangxi/25134/2009_H7N6
A/duck/Jiangxi/25186/2009_H7N6
A/duck/Henan/S4179/2009_H4N6_China
A/duck/Guangxi/S4312/2011_H4N6_China
A/duck/Vietnam/OIlE-1232/2012_H3N6
A/duck/Korea/A122/10_H3N6
A/duck/Korea/A117/10_H7N6
A/wild duck/Korea/CSM4-28/2010_H4N6
A/wild waterfowl/Korea/8/2011_H4N6
A/wild duck/Korea/CSM20-5/2009_H4N6
A/wild duck/Korea/PSC6-1/2009_H4N6
A/duck/Tsukuba/177/08_H4N6
A/duck/Shanghai/46-2/2009_H4N6_China
A/duck/Shanghai/44-2/2009_H4N6_China
A/duck/Shanghai/67-2/2009_H4N6_China
A/duck/Shanghai/420-2/2009_H4N6_China
A/duck/Shanghai/408-1/2009_H4N6_China
A/wild duck/Korea/SH5-26/2008_H4N6
A/Duck/Jiangxi/24831/2014_H4N6_China
A/duck/Anhui/S4155/2009_H4N6_China
A/duck/Gunma/402/2011_H4N6
A/duck/Niigata/6/2011_H4N6
A/duck/Gunma/487/2011_H4NG6
AJjilongshizi/Jiangxi/19/2009_H4N6_China_CNIC
A/weiyangshui/Jiangxi/14/2009_H4N6_China_CNIC
A/duck/Ishikawa/13/2009_H4N6
A/muscovy duck/Thailand/CU-LM1983/2009_H4N6
A/duck/Chiba/26/2008_H4N6
A/mallard/Korea/1242/2010_H10N6
A/long-tailed duck/Wisconsin/100S4225/2010_H14N6
A/duck/Tochigi/090206/2012_H4N6
A/mallard/Alaska/984/2012_H4NG6
A/duck/Shandong/1/2010_H4N6_China
A/chicken/Shandong/36/2016_H4N6_China
A/duck/Yunnan/YN-E2/2011_H4N6_China
A/spot-billed duck/Shanghai/SH12/2014(H4N6)_H4N6_China
A/northern pintail/Alaska/44500-126/2009_H4N6
A/duck/Chiba/21/2008_H4N6
A/wild duck/Taiwan/WB1364/2007_H4N6_China
A/duck/Hunan/1668/2007_H6N6
A/wild duck/Korea/SH5-60/2008_H4N6
A/wild waterfowl/Korea/21/2009_H4N6
A/duck/Tsukuba/728/07_H4N6
A/duck/Tsukuba/1003/08_H4N6
A/duck/Taiwan/146/2006_H4N6_China
A/duck/Taiwan/5568/2006_H4N6_China
A/wild duck/Taiwan/WB904/2006_H4N6_China
A/duck/Eastern China/01/2007_H4N6_China
A/duck/Shimane/16/06_H4N6
A/wild bird/Korea/YJ117/2007_H4N6
A/wild bird/Korea/YS109/2007_H4N6
A/migratory duck/Jiangxi/10974/2005_H10N6
A/Muscovy duck/Fujian/FZ01/2008_H6N6
A/wild duck/Taiwan/WB499/2004_H4N6_China
A/duck/Korea/U10-2/2007_H3N6
A/duck/Korea/HP69/2007_H3N6
A/duck/Taiwan/0720/2006_H4N6_China
A/duck/Taiwan/3353/2007_H4N6_China
A/wild bird/Korea/GS26/2006_H4N6
A/mallard/South Korea/N08-0188/2008_H4N6
A/wild duck/Taiwan/WB764/2005_H4N6_China
A/domestic green-winged teal/Hunan/2036/2007_H3N6
A/mallard/Zhalong/88/2004_H4N6_China
A/duck/Shimane/48/06_H4N6
A/duck/Shanghai/421-2/2009_H4N6_China
,I——A/pigeon/Guangxi/020P/2009_H3N6
A/duck/Hunan/S1166/2010_H4N6_China
A/mallard/Netherlands/1/1999_H4N6

A/duck/Hong Kong/22B/1976_H3N6
A/duck/Hong Kong/147/77_HONG6
A/duck/HK/231/1977_H3N6
A/duck/Hong Kong/365/1978_H4N6_China

0.9

0.99

0.99

A/duck/Potsdam/2216-4/1984_H5N6
4'—|_ A/laughing gull/New Jersey/180/1990_H3N6
A/murre/Alaska/305/76_H1N6

A/budgerigar/Hokkaido/1/1977_H4N6
menah/Tokyo/229/77_H4N6
A/budgerigar/Hokkaido/1/77_H4N6

0.98

A/duck/Taiwan/5906/2006_H4N6_China
A/duck/Taiwan/5911/2006_H4N6_China
A/duck/Taiwan/5910/2006_H4N6_China
A/duck/Taiwan/535/2006_H4N6_China
A/duck/Taiwan/C59/2006_H4N6_China
A/mallard/Yan chen/2005_H4N6_China
A/duck/Shanghai/Y20/2006(H4N6)_H4N6_China
A/duck/Korea/U1-5/2007_H3N6
A/duck/Korea/JJ72/2007_H3N6
r A/duck/Yunnan/1330/2007_H6N6

L A/duck/Guizhou/1095/2007_H6N6
A/aquatic bird/South Korea/W20/2005_H4N6
_:A/red crested pochard/Mongolia/1915/2006_H3N6

A/duck/Mongolia/720/2007_H7N6

A/duck/Taiwan/4262/2007_H4N6_China
{‘:wild duck/Taiwan/WB551/2005_H4N6_China
A/duck/Siberia/378/2001_H4N6
A/mallard/Sweden/1616/2002_H4N6

A/duck/Taiwan/0648/2006_H4N6_China

_|—_A/malIard/Sweden/770/2002_H1 ON6
A/mallard/Sweden/4514/2004_H4N6

e A/mallard/Sweden/5734/2005_H4N6
A/duck/Denmark/75-65472-P24/2003_H3N6

A/mallard/Sweden/41/2002_H10N6

A/duck/Tsukuba/196/07_H4N6
A/duck/Chiba/14/08_H4N6
A/wild duck/Taiwan/WB1162/2006_H4N6_China

A/duck/Hokkaido/138/2007_H4N6

A/Mallard(Anas platyrhynchos)/South Korea/KNU2021-46/2021_H4N6

A/Mallard (Anas platyrhynchos)/South Korea/KNU2019-65/2019_H4N6

A/Mallard (Anas platyrhynchos)/South Korea/KNU2019-61/2019_H4N6

Eurasian-2
sublineage

Eurasian-2
sublineage

0.87

A/duck/Eastern China/160/2002_H4N6_China
A/duck/Eastern China/02/2003_H4N6_China

A/duck/Tsukuba/86/05_H4N6
A/duck/Mongolia/1065/2009_H4N6
A/Pigeon/Nanchang/8-142/2000_H3N6
0.9 A/Chicken/Nanchang/7-010/2000_H3N6
A/Duck/Nanchang/8-174/2000_H3N6
A/wild duck/Taiwan/WB28/2000_H4N6_China
A/duck/Shiga/8/2004_H4N6
A/duck/Shiga/8N/2004_H4N6
A/tufted duck/Buryatiya/1905/2000_H4N6
A/pochard/Buryatiya/1941/2000_H4NG6
A/shoveler/Buryatiya/1898/2000_H4N6
A/shoveler/Buryatiya/1898/2001_H4N6
A/wild duck/Taiwan/WB2/1998_H4N6_China
A/mallard/Jiangxi/413/2004_H6N6
A/duck/Siberia/701/1996_H4N6
A/Duck/Nanchang/4-165/2000_H4N6_China
A/Quail/Nanchang/4-034/2000_H4N6_China
A/duck/Taiwan/10-2/00_H4N6_China

A/wild duck/Taiwan/WB147/2001_H4N6_China
A/duck/Shantou/4893/2001_H6N6
A/duck/Taiwan/M18/1999_H4N6_China

A/duck/Eastern China/216/2007_H4N6_China

A/duck/Eastern China/376/2004_H4N6_China
A/duck/Eastern China/166/2004_H4N6_China

A/chicken/Zhejiang/49/2021_H6N6
A/duck/China/21HY/2021_H6N6
A/duck/Fujian/1.17_FZHX0176-C/2017_H6N6
A/duck/Fujian/12.7_FZHX1273-C/2016_H6N6
A/duck/Fujian/1.25_FZHX0021-C/2018_H6N6
A/wild bird/Hubei/01.24 FHC172-1/2017(H6N6)_HEN6
A/duck/Hunan/1.17_YYGKK90-OC/2017_H6N6
A/chicken/Zhejiang/110102/2015_H6N6

0.87

4|—|

A/duck/China/F336-2/2016_H6N6
—— A/duck/Jiangxi/02.05 YGYXG010-P/2015(H6N6)_H6N6

— A/duck/China/B1994-2/2012_H6N6
C A/duck/Guangdong/S1419/2011_H6N6

A/duck/Guangdong/S4251/2010_H6N6

— A/goose/Shandong/12.05 YG-GS/2014(H5N6)_H5N6

A/goose/Hunan/159/2014_H5N6

_|:A/goose/2hejiang/9251 06/2014_H5N6

A/duck/China/dX1519/2015_H5N6

—— A/chicken/Wuxi/SC7393/2015_H5N6

A/goose/Xinjiang/11.29_WLMQXL001-O/2017_H5N6
A/goose/Xinjiang/12.18_WLMQXL001-C/2016_H5N6
A/duck/Guizhou/01/2016_H6N6
A/Commom Teal/Ningxia/474-9/2015_H5N6
A/goose/Eastern China/S0513/2013_H5N6
A/Goose/ Guangdong /SSZYP/2015H5N6_H5N6
A/duck/Guangdong/02.11 DGQTSJ146-P/2015(H6N6)_H6N6

A/d

A/duck/Fujian/11.3_FZHX1128-0/2016_H6N6
uck/Vietnam/LBM798/2014_H3N6
r— A/duck/East_Java/Av681/2016_H4N6

|
I
_l A/duck/Ibaraki/402/05_H4N6

L——— A/duck/East_Java/Av694/2016_H3N6
A/duck/East_Java/Av39/2013_H3N6

A/duck/Korea/LPM38/2005_H3N6

A/duck/Jiangsu/

— AlLa

L A/gull/Astra
b

A/duck/England/1/1956_H11N6

|_|—_A/duck/Korea/LPM36/2005_H3N6
L——  A/white peckin duck/South Korea/N07-1621/2007_H3N6

022/2009_H6NG6

A/duck/Vietnam/OIE-2334/2010_H9N6

rus argentatus/Astrakhan/458/1985_H13N6

A/black headed gull/Astrakhan/44/1988_H13N6

khan/227/1984_H13N6
A/knot/DE/541/1988_H4N6

—— A/ruddy turnstone/DE/773/1988_H9NG6
A/gull/Minnesota/945/1980_H13N6
_'__:/guII/Massachusetts/26/1980_H13N6
A/gull/Maryland/704/1977(H13N6)_H13N6
A/duck/Czech Republic/1/1956_H4N6

—— A/duck/New Zealand/31/76_H4N6
b A/gray teal/Australia/3/1979_H4N6

A/mallard/Wisconsin/607/1977(H4N6) _H4N6

A/ruddy turnstone/NJ/47/1985_H4N6
A/mallard duck/ALB/20/1976_H4NG6
A/mallard duck/Alberta/331/1985_H3N6
A/blue-winged teal/Wisconsin/376/1983(H4N6)_H4N6

North

0.03

A/duck/Minnesota/24/1975(H4N6)_H4N6
A/pintail duck/ALB/159/1977_H4N6
A/blue-winged teal/Wisconsin/278/1975(H4N6)_H4N6
A/blue-winged teal/ALB/286/1977_H3N6

A/gadwall duck/ALB/53/1977_H4N6
A/blue-winged teal/Wisconsin/19/1974(H4N6)_H4N6
A/duck/Wisconsin/480/1979_H12N6

American
lineage

Eurasian
lineage



L_ A/wild bird/Ningxia/1-84/2019_H3N8
A/Mallard/China/75(3)/2016_H3N8

- A/duck/Mongolia/OIE-241/2012_H4N8

— A/wild goose/Dongting/C1037/2011_H12N8

A/duck/Hunan/S1256/2012_H3N8

A/Anas crecca/Hubei/Honghu1046/2014_H6N8_HG6NS8
0 A/Mallard/Hubei/chenhu VI1109/2015_H4N8_H4N8_China
1 A/Duck/Hubei/HF5/2017_H7N8
0.99 A/duck/Mongolia/200/2015_H3N8

— A/common shelduck/Mongolia/2106/2011_H3N8
| — A/wild bird/Mongolia/1782/2011_H3N8
— A/duck/Jiangxi/22960/2008_H10N8
A/guinea fowl/Germany-NW/AI01184/2020_H5N8
.[EA/Anas_platyrhynchos/BeIgium/827/2020_H3N8
A/Anas platyrhynchos/Belgium/11186-34/2016_HG6N8
A/surf scooter/Mongolia/878V/2009_H10N8
— A/snow goose/Mongolia/1-44/2008_H3N8
A/duck/Moscow/4681/2011_H3N8
A/mallard duck/Netherlands/15/2009_H6N8
0.9 A/White-fronted Goose/Netherlands/3/2008_H6N8
A/duck/Mongolia/961/2019_H3N8
A/mallard duck/Netherlands/17/2009_H6N8
A/muscovy duck/Vietnam/LBM529/2013_H3N8
A/duck/Viet Nam/HN-1734/2014_H3N8
A/duck/Kerala/DUCL1412100031/2014_H3N8
A/Bar-headed goose (Anser indicus)/India/DBC1-12a/2016_H3N8
A/Ruddy Shelduck/Qinghai/B1561/2017_H4N8_China
A/duck/Mongolia/123/2014_H10N8
A/duck/Mongolia/996/2015_H3N8
A/pintail/Chany Lake/37/2012 _H3N8
A/northern pintail/Novosibirsk region/3289k/2020_H3N8
A/duck/Guangxi/113/2012_H6NS8
! A/shoveler/Novosibirsk region/3465k/2020_H3N8
A/mallard duck/Netherlands/17/2011_H3N8
A/mallard/Sweden/141811/2013_H3N8
A/duck/Mongolia/29/2011_H3N8
A/mallard/Novosibirsk region/3314k/2020_H3N8
A/chicken/Kerala/CHCL1411100011/2014_H3N8
A/duck/Norway/1/03_H3N8
A/gadwall/Altai/1324/2007_H3N8
0.98 A/mallard duck/Netherlands/1/2003_H3N8
A/mallard/Finland/12072/06_H3N8
A/mallard/Netherlands/3/2005_H3N8
. A/teal/Chany/444/2009_H8N8
A/mallard/Sweden/233/2002_H10N8

e A/duck/Ukraine/1/1963_H3N8
Alturkey/Ireland/1378/1983_H5N8

A/duck/Beijing/40/04_H3N8

A/duck/Beijing/44/04_H3N8 1

A/duck/Jiangxi/2039/2005_H10N8 EuraSIan

A/migratory duck/Jiangxi/593/2005_H10N8 i

A/Northern Pintail/Hong Kong/MP5883/2004_H5N8 Ilneage
A/wild duck/Jiangxi/9157/2005_H7N8

A/duck/Hunan/3748/2004_H6N8

A/duck/Chongqing/S2086/2012_H4N8_China
0.86 A/duck/Mongolia/181/2010_H3N8
— A/ruddy shelduck/Mongolia/963V/2009_H3N8
A/northern shoveler/ Mongolia/973/2009_H3N8
A/duck/Hunan/4056/2006_H6N8
A/duck/Guizhou/1073/2007_H6N8
A/duck/Hunan/1469/2002_H6N8
A/duck/Siberia/100/2001_H3N8
A/mallard/South Korea/N07-189/2007_H3N8
—— A/magpie robin/California/28709-5/1993_H7N8
0.8t A/duck/Burjatia/652/1988_H3N8
— A/red-necked stint/Australia/4500/1980_H3N8
A/duck/Hong Kong/438/1977_H4N8_China
A/duck/Hubei/126/1985_H7N8
1 A/duck/Hokkaido/15/2015_H3N8
_|__|_— Al/aquatic bird/Jeonju/KN4/2005_H3N8
A/duck/Eastern China/18/2005_H3N8
—— A/wild bird/Jiangxi/P419/2016_H6N8
1 |_|__ A/duck/Hokkaido/10/1985_H3N8
| - A/Duck/Hokkaido/8/80_H3N8
A/duck/Chabarovsk/1610/1972_H3N8
0.9 A/duck/Shanghai/120-1/2009_H3N8
A/goose/Hunan/S2466/2011_H4N8_China
A/pintail/Mongolia/2-65/2007_H3N8
0.87 A/ruddy shelduck/Mongolia/2-79/2007_H3N8
A/duck/Eastern China/19/2004_H3N8
A/duck/Eastern China/90/2004_H3N8
A/duck/Vietnam/OIE-2577/2011_H3N8
A/duck/Vietnam/G18-1/2011_H3N8
A/Gadwall/Buryatia/2226/2019_H3N8
A/ruddy shelduck/Mongolia/1-26/2007_H3N8
_ A/common shelduck/Mongolia/2185/2011_H3N8
A/ruddy shelduck/Mongolia/1787/2011_H3N8
A/duck/Guangxi/2736/2006_H6N8
A/duck/Jiangsu/k1203/2010_H5N8
A/duck/Eastern China/L0423/2011_H5N8
A/duck/Eastern China/L0722/2012_H5N8
1 A/duck/Eastern China/L0405/2010_H5N8
1 A/goose/Eastern China/L1214/2012_H5N8
I. A/duck/Shandong/Q1/2013_H5N8
0.96 A/duck/Eastern China/L0611/2011_H5N8
A/aquatic bird/South Korea/JN02/2013_H6NS8
A/duck/Mongolia/53/2011_H3N8
0.97 A/duck/Moscow/5037/2014_H3N8
' A/duck/Hungary/1147/2019_H6N8
r— A/mallard duck/Netherlands/08/2000_H3N8
0.96 L—— A/common teal/Netherlands/07/2000_H3N8
i A/budgerigar/Aichi/1/77_H3N8

A/black-headed gull/Netherlands/7/2010_H13N8
_| E A/black-headed gull/Norway/10_1459/2006_H13N8
A/black-headed gull/Sweden/1/2005_H13N8
A/herring gull/Mongolia/454/2008_H13N8
A/black-headed gull/Netherlands/1/2000_H13N8
r A/quail/ltaly/1117/1965_H10N8
L—— A/Quail/ltaly/1966_H10N8
A/gull/Shandong/W1513/2021_H3N8
A/Mallard(Anas platyrhynchos)/South Korea/KNU2021-17/2021_H3N8
A/duck/Vietnam/HN5955/2019_H3N8
A/gadwall/Amur region/74b/2020_H3N8
A/Green-winged teal(Anas crecca)/South Korea/KNU2019-72/2019_H3N8
A/northern pintail/Alaska/AK20-463/2020_H3N8
A/mallard/Alaska/AK18-WB1-048B/2018_H3N8
A/northern pintail/Alaska/UGAI17-5369/2017_H3N8
A/common teal/Sakhalin/81¢/2020_H3N8
A/chicken/diangsu/YC/2015_H4N8_China
A/duck/Hokkaido/228/2003_H6N8
A/wild duck/Shandong/W1766/2017_H3N8
A/avian/Japan/8KI10195/2008_H6N8
I: A/chicken/Korea/164/04_H9N8
A/aquatic bird/Korea/dJN-1/2005_H3N8
A/greylag goose/Changsha/CS-1983/2013_H4N8_China
A/duck/Guangdong/04.22 DGCP083-P/2015(H3N8)_H3N8
A/duck/Guangdong/E1/2012_H10N8
A/goose/Guangxi/020G/2009_H3N8
A/greylag goose/Changsha/CS-510/2013_H4N8_China
A/chicken/Guangxi/2117/2010_H3N8
A/chicken/Guangdong/S1010/2010_H4N8_China
A/duck/Guangxi/890/2007_H6N8
0.99 | A/duck/Guangxi/1330/2007_H6N8
— A/aquatic bird/Korea/KN-4/2005_H3N8
A/aquatic bird/Korea/KN-3/2005_H3N8
A/duck/Shantou/168/2007_H6N8
r—— A/aquatic bird/Korea/CN9/2009_H6N8
L A/duck/Chiba/8/06_H3N8
—— A/mallard/South Korea/N07-0347/2007_H3N8
A/mallard/Interior Alaska/11BM02923/2011_H3N8
A/northern shoveler/Alaska/7MP1708/2007_H3N8
[ A/mallard/Alberta/169/1998_H3N8
A/pintail/Alberta/232/1992_H3N8
r A/mallard/Edmonton/220/1990_H3N8
L—— A/pintail/Alberta/156/97_H3N8
A/mallard/Alberta/378/1988_H3N8
A/shorebird/Delaware Bay/222/1993_H6N8
A/blue-winged teal/ALB/569/1985_H3N8
A/mallard/Alberta/117/1997_H3N8
A/mallard/Alberta/156/2001_H3N8

0.99

A/mallard/Alberta/782/1986_H3N8
A/duck/Alaska/429/1991 H3NS8 North
A/mallard/Alberta/16/1987_H3N8 .
A/mallard duck/ALB/525/1985_ H3N8 American

A/blue-winged teal/Alberta/221/1978_H3N8 Iineage

A/mallard/Saskatchewan/1/1982(H3N8)_H3N8
— A/mallard duck/ALB/564/1979_H3N8
0.p7 A/blue-winged teal/Saskatchewan/11/1982(H4N8)_H4N8
A/green-winged teal/Wisconsin/440/1983(H6N8)_H6NS8
A/mallard/Wisconsin/487/1981(H3N8)_H3N8
A/pintail duck/ALB/628/1979_H6NS8
A/mallard/Wisconsin/120/1980(H4N8)_H4N8
I A/pintail duck/Alberta/121/1979_H7N8
A/mallard/Alberta/62/1991_H3N8
A/mallard/Wisconsin/2221/1984(H3N8)_H3N8
— —— A/mallard/Wisconsin/420/1981(H3N8)_H3N8
—— Al/turkey/Minnesota/141/1978_H4N8
A/mallard duck/ALB/761/1978_H6NS8
A/Chicken/Cambodia/ProrSam/010401/2011/H3N8_H3N8
_|__|_— A/wild birds/Hubei/137/2014_H3N8
A/duck/Jiangxi/6584/2013_H10N8
A/duck/Hubei/S2114/2012_H4N8_China
A/duck/Nanjing/1102/2010_H4N8_China
A/spot-billed duck/Korea/528/2008_H6N8
A/duck/Guangxi/69/2009_H3N8
A/duck/Eastern China/n91/2009_H3N8
A/duck/Guizhou/1560/2007_H6NS8
A/duck/Vietnam/G119/2006_H3N8
A/duck/Eastern China/n94/2009_H3N8
0.94 A/goose/Eastern China/s94/2009_H3N8

| _|— A/duck/Nanjing/A1591-1/2010_H3N8
0.95‘ A/duck/Thailand/CU-12205C/2012_H5N8

A/mallard/Sanjiang/90/2006_H3N8
A/aquatic bird/Cheonan/72/2005_H6N8
r— A/duck/Jiangxi/9631/2009_H7N8
L——— A/Duck/China/Y015/2011_H6EN8
I: A/duck/Guangdong/03.26 DGCP072-P/2015(H3N8)_H3N8
A/Environment/Guangxi/28327/2017_H4N8_China_CNIC
A/Environment/Guangdong/77233/2014_H4N8_China_CNIC
A/duck/Guangdong/DGQTSJ147P/2015_H4N8_China
A/duck/Hunan/199/2014_H3N8
1 —— A/chicken/Vietnam/G14/2008_H3N8
[ A/muscovy duck/Viet Nam/QN-2479/2015_H3N8
_| A/duck/Nha Trang/169/2016_H3N8
—— A/duck/Vietnam/OIE-3241/2012_H3N8
A/muscovy duck/Vietnam/LBM240/2012_H3N8
-L A/duck/Vietnam/OIE-2403/2009_H3N8

A/parrot/PT/9132/2001_H3N8
A/swan/Shimane/42/1999_H7N8
A/duck/Nanchang/1681/1992_H3N8
[ A/duck/Shantou/2954/2003_H6NS8
A/wild duck/Shantou/1737/2000_H6N8

—| |0.98

— A/mallard duck/ALB/210/1977_H4N8
0.94 _: A/blue-winged teal/Saskatchewan/75/1982(H3N8)_H3N8
A/blue-winged teal/Wisconsin/124/1980(H3N8)_H3N8
A/duck/Memohis/928/1974_H3N8
1 L A/turkey/Canada/1963_H6N8
A/chicken/Alabama/1975_H4N8

A/mallard duck/ALB/31/1976_H3N8
1 |_|__|: A/domestic duck/Minnesota/1086/1980_H4N8
A/green-winged teal/Wisconsin/20/1974(H6N8)_H6NS8

L A/duck/Minnesota/34/1976(H3N8)_H3N8
A/duck/LA/17G/1987_H3N8

0.04



Figure S2. Phylogenetic tree of neuraminidase (NA) genes. (a) N2 gene (n=385); (b) N3
gene (n=77); (c) N6 gene (n=386); (d) N8 gene (n=213). H4 strains sequenced in this study
are in steel blue. Other H4 AlVs in China are in red. Branch lengths are scaled according to
the number of substitutions per site. Branch support values of selected nodes are shown.
Lineages, sublineages and subgroups are labeled with vertical lines on the right.



