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Virus isolation

Oropharyngeal, cloacal, and environmental samples were collected from resident poultry and live
poultry markets (LPMs) in Hunan and Jiangxi provinces. Fresh fecal samples from migratory
waterfowls were collected in Dongting Lake wetland in Hunan province. The specimens were kept
in 1 mL viral-transport medium and transported to the laboratory within 24 h at 4 °C. Ten-day-old
specific pathogen-free (SPF) chicken embryos were used to isolate the virus, and the viral RNAs of
hemagglutinin (HA)-positive samples were extracted with the Nucleic Acid Extraction System
together with the matched EX-RNA/DNA viral nucleic acid extraction kits (Tianlong Science &
Technology Co. Ltd.). These were then confirmed by reverse transcription polymerase chain
reaction using universal primers targeting the M gene. Detection was performed using a previously
described method (Bi et al., 2016). The whole genomes were obtained by next-generation
sequencing on an Illumina Hiseq 4000 Sequencer (Bi et al., 2015) and were submitted to GenBank
with the accession numbers MF362100-MF362107.

Phylogenetic analysis

Maximum likelihood phylogenetic analysis was performed by RAXML-HPC2 on the Extreme
Science and Engineering Discovery Environment (XSEDE) version 8.2.10(Towns et al., 2014) with
1000 bootstrap replicates for each tree and was based on the complete open reading frame (ORF)
nucleotide sequences of PB2 (2280 nucleotides), PB1 (2274 nucleotides), PA (2151 nucleotides),
HA (1695 nucleotides), NP (1497 nucleotides), NA (1416 nucleotides), M (982 nucleotides), and

NS (858 nucleotides). The BLAST search was performed in both the Global Initiative on Sharing
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All Influenza Data (GISAID, http://platform.gisaid.org/epi3/frontend) and Influenza Research
Database (IRD, https://www.fludb.org/brc/home.spg?decorator=influenza), and the 250 top hits
from each were selected, after which the identical hits was removed to infer the overall topology.
Then, we detected the existence of molecular clock in the datasets using TempEst v1.5.1 with the
Best-fitting root focused on the closest clade to the DT-H5N7 virus, and molecular dating analysis
was performed using Bayesian Evolutionary Analysis using Sampling Trees (BEAST) v1.8.3 under
the HKYY substitution model, with a strict clock and chain length of 50000000. Furthermore, Tracer
v1.6 was used to confirm the reliability of the results. The trees were summarized by Tree Annotator
with 10% burn-in cutoffs. All trees were visualized and labeled using FigTree v1.4.3.
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9—— H5N2|A/green-winged_teal/Xianghai/430/2011|10/2011

H5N2|Allittle_grebe/Xianghai/429/2011|10/2011

H5N2|A/spot-billed_duck/Xianghai/427/2011|10/2011
H5N2|A/baikal_teal/Xianghai/426/2011|10/2011

N2|Alturkey/Italy/12vir6607-9/2012|08/30/2012
£N2|A/tu rkey/lItaly/12VIR-6651/2012|09/03/2012
o HON2|A/turkey/ltaly/12VIR-6607-5/2012|08/31/2012
H5N2|Alturkey/Italy/12VIR-8036-2/2012|06/28/2012
1@?5N2|A/chicken/ltaly/1 2VIR-7257/2012|09/18/2012
100 H5N2|A/chicken/Italy/12VIR-7785-67/2012|09/28/2012
5 —— H5N2|A/chicken/Italy/11VIR-7548/2011]|12/28/2011
H5N2|A/guinea_fowl/Italy/10VIR-218-134/2010|01/12/2010
H5N2|A/white-fronted_goose/Netherlands/3/2010]01/29/2010

26

003,71H5N2|A/greater_white-fronted_goose/NetherIands/2/201 0]01/29/2010
%2 H5N3|A/common_teal/Poland/80/2012|09/02/2012
H5N2|A/graylag_goose/Poland/74/2010|03/25/2010
H5N3|A/mallard/Poland/175/2011|08/18/2011
30 H5N2|A/duck/Bulgaria/Shishmanzi-25/11]10/22/2011

g H5N2|A/mule_duck/Bulgaria/209/2011|11/21/2011
1dd5N2|A/duck/Bulgaria/Shishmanzi-23/11]|10/22/2011

H5N2|A/mule_duck/Bulgaria/25/2011|10/22/2011
H5N8|A/mule_duck/Bulgaria/328/2011|11/23/2011

Risl

75

85

— 1o y4 [avaey

59

o L9 L5N2jAlgoose/Germany/R3160/09[12/2009

H5N2|A/teal/Djankoy/4_17_11/2010]2010

H5N2|A/mallard/Czech_Republic/14602-37K/2011]09/21/2011
§-|5N2|A/spur winged_goose/Nigeria/210/2008|04/03/2008

—gg  HS5N2|A/spur-winged_goose/Nigeria/226/2008|04/03/2008
— H5N2|A/spur-winged_goose/Nigeria/2/2008|03/31/2008

H5N2|A/ostrich/South_Africa/325863/2015|07/01/2015

H5N9J|A/guinea_fowl/France/150207n/2015[12/03/2015

‘WQMMuck/France/1_50236/2015|12/07/201 5
100 H5N2|A/duck/France/150233/2015(12/05/2015

H5N1|A/chicken/France/150169a/2015[11/19/2015

87 H5N2|A/pheasant/|reIand/PV12 010728/12|03/24/2012
9 H5N2|A/mallard_duck/Netherlands/32/2011|10/20/2011

5 H5N1|A/European_teal/Novosibirsk/261/2011]09/03/2011
WM |A/European_teal/Novosibirsk/203/2011]09/03/2011
H5N1|A/European_teal/Novosibirsk/239/2011]09/03/2011
H5N2|A/duck/Hokkaido/WZ20/2014|10/18/2014

100 60

88

97

- N

92

_|TH5

+—

H5N2|A/chicken/Wuhan/WHJF/2014[12/2014

p.v
67
H5N2|A/duck/Hokkaido/166/2014|10/03/2014

E £5N3|A/duck/Hokkaldo/W240/201 4]10/30/2014
H5N3|A/duck/Hokkaido/W280/2014|10/30/2014

99

H5N2|A/teal/Crimea/97/2008|08/23/2008
5N3|A/mallard/Sweden/102063/2009|11/16/2009
N2|A/mallard/Sweden/101142/2009|11/04/2009

645N 3|A/mallard/Sweden/101288/2009|11/06/2009
H5N3|A/ma||ard/Sweden/1 01226/2009|11/05/2009
5N9|A/mallard/Sweden/101224/2009|11/05/2009
5N3|A/mallard/Sweden/100628/2009|10/27/2009
H5N9|A/ma||ard/Sweden/1 01020/2009|11/03/2009
H5N2|A/Eurasian_wigeon/Netherlands/1/2009]09/11/2009
3|A/mallard_duck/Netherlands/38/2008|10/08/2008

l: 9}-|5N3|A/Anas platyrhynchos/09-884/2008|12/2008

H5N1|A/Anas_platyrhynchos/Belgium/09-762-P1/2008|11/2008
H5N3|A/mallard_duck/Netherlands/30/2008|09/23/2008

ﬁ Mixed|A/mallard/Sweden/79167/2008|11/12/2008

N3|A/mallard_duck/Netherlands/19/2009|10/26/2009
5N3|A/mallard_duck/Netherlands/20/2009|10/26/2009
H5N3|A/greater_white-fronted_goose/Netherlands/2/2009|01/09/2009
N2|A/whooper_swan/Germany-HE/R535/2009|2009

S0 | 34

H5N3|A/duck/Germany/R1789/2008|2008
59 H5N2|A/ostrich/South_Africa/1104333C/2011|04/19/2011
_@ H5N2|A/ostrich/South_Africa/1104333A/2011|04/19/2011
1 H5N2|A/ostrich/South_Africa/Al2114/2011]03/03/2011
H5N2|A/ostrich/South_Africa/Al2512/2011|07/20/2011

100

48

—_— H5N2|A/ostr|ch/South Africa/Al2214/2011]06/01/2011
| 3|A/duck/Moscow/4182/2010|11/2010

54

A/duck/Moscow/4182/2010]11/2010

k
|
97
4‘— H5N3|A/wild_duck/Germany-BY/R2892/2009]2009

- ooHEN2|A/maliard_duck/Netherlands/5/2009]02/02/2009
_'iHsNz|A/greater_white-fronted_goose/Netherlands/4/2009|02/21/2009

H5N2|A/bewicks_swan/Netherlands/5/2008|12/17/2008
H5N2|A/mallard_duck/Netherlands/52/2008|10/09/2008

IT

— g%SlA/maIIa

89

9

93

27

H5|A/

-

96 78

100

H5N2|A/mallard_duck/Netherlands/28/2008|09/22/2008

H5N3|A/mallard/Bavaria/38/2006|11/2006

rd/Bavaria/35/2006|10/2006
H5|A/mallard/Bavaria/37/2006|10/2006
H5N3|A/mallard/PT/28006/2007|09/07/2007
H5N3|A/mallard/PT/28003/2007|09/07/2007
H5N3|A/mallard/PT/37369/2007|11/02/2007
H5N3|A/mallard_duck/Netherlands/1/2008|01/30/2008

— T % H5N3|A/mallard/Bavaria/36/2006|10/2006
80 H5N2|A/swan/Bavaria/15/2007|01/2007

H5N3|A/teal/ltaly/3812/2005|2005

mallard/Bavaria/40/2006|2006

H5N2|A/mallard/Italy/4223-2/2006|11/11/2006
H5N3|A/mallard_duck/Netherlands/36/2006|09/11/2006

H5N3|A/mallard/Bavaria/39/2006|2006

H5N2|A/teal/lta|y/3931 /2005|2005

4L—|_ 2|Alteallltaly/3931-38/2005[2005
H5N2|A/mallard/Bavaria/1/2005|2005

T H5N2|A/ostrich/South_Africa/Al1091/2006|2006

100

73

92

100

-|31

39

L———  H5N2JA/ostrich/South_Africa/Al1160/2006]2006

H5N2|A/shoveler/Egypt/20313-NAMRU3/2003|12/15/2003
— , H5N2|A/mallard/Italy/5582-31/2007|2007
S5N2|A/mallard/Italy/5582-21/2007|01/01/2007

H5N2|A/duck/Italy/4445/2007|01/01/2007

36
96

100

98

98 70

| 5
88
1

91 —— H5N3|A/mallar

100

H5N2|A/duck/Denmark/65047/04|20

81

100

B

]

_|_5',5

r

H5N1|A/mallard/Italy/3401/2005|2005

H5N3|A/duck/Italy/775/2004|2004

| g H5N3A/duck

H5N2|A/duck/France/05057b/2005|2005

/France/05054a/2005|2005

H5N2|A/mallard/Finland/13748/2007|2007
H5N3|A/duck/France/090043/2009|01/30/2009
5N2|A/greater_white-fronted_goose/Netherlands/6/2008|12/30/2008
2|A/greater_white-fronted_goose/Netherlands/5/2008|12/30/2008
H5N2|A/Larus_argentatus/Belgium/02936¢ls9/2010]01/27/2010

100 Mixed|A/mallard/Sweden/101782/2009|11/13/2009

H5N3|A/ostrich/Germany/R5_10/2006|2006
H5N2|A/mallard/Sweden/74/2003|2003
_E H5N2|A/duck/France/080032/2008|01/2008
70 H5N1|A/duck/France/080036/2008|01/2008
H5N3|A/Muscovy_duck/France/070090b/2007]|02/15/2007
H5N3|A/mallard/Netherlands/65/2006|2006

H5N2|A/mallard_duck/Netherlands/43/2006|09/18/2006
H5N3|A/mallard/France/06964/2006|10/24/2006

d/France/061054/2006|11/07/2006

H5N1|A/teal/Germany/WV632/2005|2005
%5N1 |A/teal/Germany/Wv632/2005|11/25/2005
H5N2|A/mallard_

duck/Netherlands/12/2006]|09/16/2006
04
H5N3|A/duck/France/06436/2006|03/21/2006

H5N2|A/mallard/Foehr/Wv1310_13/2003|2003

N7|A/mallard/Denmark/64650/03|2003
H5N7|A/mallard/Denmark/64650/2003|2003

I ﬂ)gﬁ?)|A/ma|Iard/SWeden/39/2002|1 1/12/2002
— 3|A/mallard/Sweden/39/02|2002

2|A/ma||ard/Sweden/2/02|2002
2|A/mallard/Sweden/7/02|2002

62

97

100

100

87

H5N2|A/mallard/Sweden/7/2002|10/25/2002
2|A/mallard/Netherlands/3/1999|10/09/1999
2|A/mallard/Netherlands/3/99|1999

10

5N2|A/duck/Tsukuba/541/2006|2006
N2|A/duck/Tsukuba/536/2006|2006
_I——5N2|A/aquat|c bird/Korea/w114/2006|11/2006
H5N2|A/northern_pintail/Akita/1355/2007|2007
57 H5N2|A/aquatic_bird/Korea/w125/2006|11/2006
-; H5N2|A/swine/Korea/C12/2008|01/2008
s H5N2|A/duck/Shimane/19/2006|2006
— ~ H5N2|A/aquatic_bird/Korea/w121/2006|11/2006
100 H5N2|A/northern_pintail/Akita/714/2006|12/2006
H5N9|A/northern_pintail/Aomori/1192/2008|2008
6 18d5N2|A/duck/N||gata/477/2007|2007
99 H5N2|A/duck/Niigata/536/2007|2007
H5N2|A/aquatic_bird/Korea/w96/2005|12/2005
— H5N2|A/wild_bird_feces/Byeongcheon_cheon/12/2006|01/2006
v H5N3|A/spot_billed_duck/Korea/KNU_SYG06/2006|2006
@12|A/aquatic_bird/Korea/w81/2005|12/2005
H5N2|A/aquatic_bird/Korea/w79/2005[12/2005
9%5  H5N2|A/aquatic_bird/Korea/w54/2005|11/2005
H5N2|A/aquatic_bird/Korea/w74/2005|11/2005
H5N2|A/aquatic_bird/Korea/w230/2007|11/2007
58 H5N2|A/duck/Jiang_Xi/1850/2005[2005
————————— H5NB3JA/aquatic_bird/Korea/w16/2005|10/2005
H5N2|A/duck/Tsukuba/9/2005|2005
H5N2|A/duck/Tsukuba/63/2005|2005
H5N2|A/duck/Jiang_Xi/1286/2005|2005
dﬂSNSlA/duck/Tsukuba/M9/2005|2005
H5N3|A/duck/Tsukuba/394/2005|2005
H5N1|A/duck/Hokkaido/Vac_3/2007|NA

26

84

100

100

64

H5N1

S

H5N3|A/duck/Yunnan/435/2002|2002
H5N3|A/duck/Mongolia/500/2001|2001
H5N3|A/duck/Mongolia/596/2001|2001
—os—— H5N3|Alteal/Tottori/150/02|01/19/2002

0 95

H5N3|A/migratory _duck/Hong_Kong/MP206/2004|2004
H5N3|A/duck/Jiang_Xi/6146/2003|2003
H5N3|A/duck/Jiang_Xi/197820/2003|2003

|A/duck/Hokkaido/Vac_1/04|2004

4|_|_ 5N2|A/duck/Mongolia/54/01|2001
H5N1|A/duck/Mongolia/54/01-duck/Mongolia/47/01|2006
) —i

5N2|A/duck/Pr|mor|e/2621 /01]08/24/2001
2|A/duck/Primorie/2621/01|2001
H5N3|A/duck/Primorie/2633/01]|08/24/2001

93

H5N1|A/duck/Viet_Nam/342/2001|2001

I: H5N3|A/whistling_swan/Shimane/580/02|12/07/2002
H5N3|A/wild_bird_feces/Cheonsuman2/2002|11/2002

5N2|A/mallard/Switzerland/WV1070752/2007|10/23/2007
N2|A/mallard/Switzerland/WV1070728/2007|10/23/2007
H5N2|A/mallard/Switzerland/WV1070754/2007|10/23/2007
HBN2|A/mallard/Switzerland/WV1070749/2007|10/23/2007
H5N2|A/mallard/Switzerland/WV1070724/2007|10/23/2007
H5N2|A/mallard/Switzerland/WV1070758/2007|10/23/2007
H5N2|A/teal/Switzerland/WV1070779/2007|10/29/2007
H5N2|A/mallard/Bavaria/1/2007|09/15/2007
H5N2|A/mallard/PT/29497-10/2006|08/24/2006

of
JO

100

H5N2|A/mallard/Sweden/58705/2006|11/08/2006
H5N2|A/mallard/Netherlands/2/2005|2005
H5N3|A/mallard/PT/4228/2007|01/25/2007
N9|A/ma||ard/Sweden/49/2002|1 1/14/2002
N9|A/mallard/Sweden/49/02|2002

100 | l 2E?NG|Alma|Iard/Sweden/40/02|2002
5N6|A/mallard/Sweden/40/2002|11/12/2002

EESNQ|A/ma||ard/Sweden/28/02|2002
H5N2|A/mallard/Sweden/31/02|2002
5N9|A/mallard/Sweden/52/02|2002
5N9|A/mallard/Sweden/22/02|2002
4 H5N9|A/mallard/Sweden/80/02|2002

4

H5N9|A/mallard/Sweden/37/02|2002
H5N9|A/mallard/Sweden/27/02|2002

N2|A/mallard/Sweden/64/2002|11/17/2002

b 2|A/mallard/Sweden/64/02|2002
4' 100
H5N3|A/mallard/Sweden/58/02|2002

N2|A/mallard/Sweden/21/2002|11/05/2002

65

I_| £§N2|A/mallard/8weden/21/02|2002

H5N2|A/mallard/Sweden/21/2002|2002

L33 5n3ja/mallardiitaly/2

72

H5N2|A/chicken/Italy/8/98|1998

08/2000|2000
H5N2|A/turkey/Italy/1325/2005|2005

YsN2jAsturkey/italy/1258/2005]2005

98
——1 98

H5N2|A/chicken/France/03426a/03|2003

H5N1|A/duck/France/05066b/2005|2005

H5N3|A/duck/Hokkaido/447/2000|2000

H5N2|A/mallard/Italy/1980/1993]1993

99

7631

N2|A/poultry/Italy/330/1997|1997
15N2|A/pou|try/|ta|y/367/1 997|1997
H5N2|A/chicken/Italy/8/1998|1998
H5N2|A/chicken/Italy/312/1997|1997
H5N2|A/poultry/Italy/373/1997|1997
H5N2|A/poultry/Italy/382/1997|1997

%5N1 |A/avian/Italy/1485/1997]|1997

| 36
K

H5N2|A/poultry/ltaly/365/1997

99

100

—

168N 1AV turkey/England/N50-92/1991|1991
4‘L—E 5N1|A/turkey/England/50-92/1991|1991
H5N2|A/finch/England/2051/1991|02/21/1991

5N9|A/chicken/Italy/22A/1998]1998

100

H5N3|A/swan/Hokkaido/4/1996|1996

3|A/duck/Altai/1285/1991|08/15/1991
N3|A/Anas_platyrhynchos/Altai/1285/1991|1991

H

100

JE:

9|A/Chicken/Italy/9097/97|1997

H5N2|A/duck/Potsdam/1402-6/86|1986

92

- q9|5N2|A/ducklPotsdam/1402-6/1986|1986

H5N3|A/duck/Hong_Kong/394/1978|1978

34
100

r ddSN3|A/duck/Hong Kong/312/1978|1978
110

H5N3|A/goose/Hong_Kong/23/1978|1978

H5N3|A/duck/Hong_Kong/313-4/1978|1978

H5N2|A/duck/Hong_Kong/342/1978|1978
H5N3|A/duck/Hong_Kong/821/1980|1980

I—%N3|A/duck/Hong Kong/694/1979|1979
H5N3|A/duck/Hong_Kong/698/1979|1979

H5N3|A/duck/Hong_Kong/23/1976|1976

H5N3|A/duck/Hong_Kong/205/1977|1977

H5N3|A/mallard/Miyagi/53/1976|1976

H5N2|A/chicken/Belgium/150VB/1999]|06/29/1999

0.02

I—OOH5N3|A/duck/Hokkaido/69/2OOO|2000

H5N2|A/turkey/Italy/392/1997|1997

11997

H5N3|A/mallard/Italy/36/2002|2002
EE5N3|A/swan/Hokkaldo/51/1 996|1996
—100H5N3|A/swan/Hokkaido/67/1996]|1996

|—1Od—|5N3|A/duck/S|ngapore/F1 19/3/1997|1997
H5N2|A/Pekin_duck/Singapore/F59/04/98|1998

H5N1|A/common_teal/Shanghai/PD1108_4/2013|11/08/2013



70

92

? H1N2|A/Anseriformes/Anhui/S61/2014|12/22/2014
97 HBN2|A/Anser_fabalis/China/Anhui/S39/2014|12/22/2014
100 HBN2|A/Anser_fabalis/China/Anhui/S65/2014|12/22/2014
HBN2|A/Anser_fabalis/China/Anhui/L180/2014[12/22/2014
49 | 97 H11N9|A/bean_goose/Hubei/SZY209/2016|02/26/2016
100 H1N1|A/duck/Hokkaido/\W9/2015|09/30/2015
79
H3N6|A/duck/Quang_Ninh/14/2013]04/10/2013
54 T H5N8|A/goose/Taiwan/01003/2015|01/09/2015
— 56 H5NB8|A/goose/Taiwan/a015/2015|01/11/2015
HBIN8|A/goose/Taiwan/TNO20/2015|01/17/2015
0 I_ 96 H5N8|A/goose/Taiwan/01019/2015|01/11/2015
9 H4NG6|A/environment/sichuan/322074/2015|07/24/2015
4
HBN8|A/wild_bird/Jiangxi/P419/2016|01/07/2016
H5N7|A/Duck/Dongting/D76-11/2016_NP
—87 _ H5N2|A/chicken/Wuhan/WHJF/2014|12/2014
M H1N1|A/Anseriformes/Anhui/S107/2014|12/22/2014
0 H1N1|A/Anseriformes/Anhui/S3/2014|12/24/2014
16 | 63 HBN2|A/Anser_fabalis/China/Anhui/L63/2014|12/22/2014
29 79 HBN2|A/Anser_fabalis/China/Anhui/L9/2014|12/22/2014
I1-|j N1|A/wild_bird/Korea/SK14/2014|12/02/2014
37 HBN1|A/Anser_fabalis/China/Anhui/L256/2014|12/22/2014
|T H5N2|A/duck/Taiwan/11254/2013|07/18/2013
35 ' H5N2|A/duck/Taiwan/11213/2013|07/18/2013
5
0b— H1N1|A/wild_bird/Wuhan/WHHN58/2014|12/2014
_| 62 HBN2|A/Anser_fabalis/China/Anhui/L93/2014|12/22/2014
H11N9|A/duck/Thailand/CU_12943C/2013|01/23/2013
26 H4N6|A/duck/Ganzhou/GZ5/2015|12/12/2015
1 H1N1|A/duck/Fujian/JF47/2014|2014
6427 H3N2|A/duck/Quang_Ninh/220/2014|09/17/2014
1 H5N6|A/duck/Jiangxi/01_14_NCJD034-P/2015]|01/14/2015
H2N9|A/wild_waterfowl/Hong_Kong/MPP1311/2013|2013
ggxed|A/duck/Jiangxi/278/2013|O1/07/2013
Wixed|A/duck/Jiangxi/285/2013]|01/07/2013
76 Mixed|A/duck/Jiangxi/3961/2013]01/20/2013
42 Mixed|A/duck/Jiangxi/5581/2013|01/27/2013
H3N8|A/mallard/Xuyi/14/2015|12/22/2015
5
19
| ElgN7|A/wiId_bird/Jiangxi/34503/2013|12/15/2013
17 H7N7|A/wild_bird/Jiangxi/34458/2013|12/15/2013
H7N7|A/chicken/Jiangxi/C25/2014|02/2014
H7N7|A/wild_bird/Jiangxi/35982/2013|12/15/2013
58 | I1-|&8N5|A/migratory_duck/Jiangxi/31577/2013|12/08/2013
54 21 H10N5|A/migratory_duck/Jiangxi/31454/2013|12/08/2013
H10N7|A/migratory_duck/Jiangxi/33520/2013|12/15/2013
H7N7|A/chicken/Jiangxi/10784/2014]|02/18/2014
60 ? H10N3|A/duck/Jiangxi/33637/2013|12/15/2013
—o64 H10N3|A/duck/Jiangxi/33779/2013|12/15/2013
64 H10N3|A/duck/Jiangxi/33665/2013|12/15/2013
71 B ON3|A/duck/Jiangxi/33651/2013|12/15/2013
HAQN3|A/duck/Jiangxi/33763/2013|12/15/2013
16 —— H10N3|A/duck/Jiangxi/33775/2013|12/15/2013
H1N3|A/duck/Anhui/FA258/2013|2013
0 HBN6|A/duck/Vietnam/LBM439/2013|06/05/2013
91 | gu1N9|A/wi|d_bird/Wuhan/CDHNO1/2015|01/2015
97 H11N9|A/wild_bird/Wuhan/CDHN173/2015|01/2015
87 —  H11N9|A/wild_bird/Wuhan/CDHN22/2015|01/2015
H3N8|A/duck/Mongolia/996/2015|08/31/2015
15 H5N5|A/environment/Kamchatka/18/2016]|10/01/2016
57 H5N1|A/chicken/Scotland/532/2016]01/09/2016
T HB6N2|A/mallard_duck/Netherlands/11/2014|11/22/2014
_,_ 49 I HBN2|A/mallard_duck/Netherlands/7/2014|10/01/2014
64 H7N7|A/mallard/Netherlands/15/2015|06/29/2015
98
H1N1|A/mallard/Republic_of_Georgia/4/2012|12/19/2012
75 58— H1N2|A/wild_waterfowl/Dongting/C2383/2012|01/10/2012
0 61
86
36 H3N8|A/duck/Hunan/S1256/2012|03/23/2012
14 A R i i
81 H12N8|A/wild_goose/Dongting/C1037/2011|11/10/2011
H4N2|A/duck/Hubei/S2213/2012|06/03/2012
H10N7|A/domestic_duck/Republic_of Georgia/2/2010|04/28/2010
| %xed|A/duck/Jiangxi/17142/2013|07/13/2013
84 H10N3|A/duck/Jiangxi/15867/2013|06/23/2013
25
23
é | I{B&\lSlA/mallard_duck/Georgia/3/2012|01/30/2012
58 mixed|Alyellow_legged_gull/Republic_of Georgia/1/2012|09/13/2012
20 H10N7|A/duck/Jiangxi/27314/2012|12/23/2012
96 H1N2|A/duck/Yunan/V286/2012|2012
H10N7|A/mallard/Republic_of_Georgia/15/2011[12/24/2011
_l 49
52 H10N7|A/mallard/Republic_of_Georgia/14/2011|12/13/2011
yz“SN3|A/goose/Taiwan/01042/2015|01/12/2015
— 68 H5N3|A/goose/Taiwan/01038/2015|01/12/2015
g9 HOSNB3JA/chicken/Taiwan/a174/2015|01/16/2015
99 | EliiNBlA/duck/Taiwan/A3400/2015|02/08/2015
H5N8|A/duck/Taiwan/a068/2015|01/13/2015
53 H1N1|A/hooded_crane/Korea/1176/2016|01/13/2016
I 100 HBN2|A/wild_bird/Wuhan/CDHN15/2015|01/2015
54 HBN1|A/Anser_fabalis/China/Anhui/L221/2014|12/22/2014
mixed|A/duck/Jiangxi/JXA131986/2013|12/17/2013
66 ? H5N2|A/thrush/Taiwan/A234/2015|01/17/2015
59 —>0 H5N2|A/duck/Taiwan/01006/2015|01/09/2015
l#®N2|A/goose/Taiwan/01040/2015]01/12/2015
—1 61 . H5N2|A/goose/Taiwan/01004/2015]01/09/2015
180 H5N2|A/goose/Taiwan/01022/2015|01/12/2015
100 H5N2|A/night_heron/Taiwan/A289/2015|01/19/2015
H2N8|A/duck/Zhejiang/6D10/2013|12/14/2013
H5N3|A/duck/Hokkaido/W280/2014|10/30/2014
14 | Iﬂ%\l9|A/maIIard_duck/NetherIands/14/2014|08/27/2014
92 H2N9|A/mallard_duck/Netherlands/16/2014|08/29/2014
,_100 HION2|A/pigeon/Egypt/S10409A/2014|12/09/2014
100 |_| o H5N2|A/Anas_platyrhynchos/Belgium/17330cls42/2013|09/26/2013
H12N1|A/Bewick_swan/Netherlands/1/2014|12/01/2014
H7N3|A/mallard/Republic_of Georgia/3/2010]02/03/2010
| 5{9N2|A/environment/Vietnam/HU1_1423/2014|11/18/2014
99 H6N2|A/environment/Vietham/HU1_1426/2014|09/2014
HBN6|A/duck/Vietnam/HU1_627/2014|09/2014
e — & HBNB|A/duck/Vietnam/HU1_632/2014]09/2014
76 H11N7|A/duck/Vietnam/HU1_151/2014|09/2014
96 H3N6|A/duck/Vietnam/LBM533/2013|11/04/2013
HIN2|A/mandarin_duck/Korea/K12_256/2012|11/09/2012
35 » | bgN8|A/environment/Kagoshima/KU-ngr-F/2012{11/10/2012
99 — H3N8|A/environment/Kagoshima/KU-ngr-C/2012|11/10/2012
40 mixed|A/chicken/Jiangxi/6717/2013|02/14/2013
|:98 H10N4|A/wild_bird/Korea/A02/2011]|02/2011
85 93 H10N4|A/wild_bird/Korea/A01/2011]|02/2011
H10N8|A/mallard/Korea/1203/2010|12/2010
H7N6|A/wild_waterfowl/Hong_Kong/MPM3375/2011|2011
53 ElgN7|A/WiId_waterfowI/Hong_Kong/MPL705/201 1|12011
— 69 H7N7|A/common_teal/Hong_Kong/MPM1740/2011]|2011
30 H2N9|A/wild_waterfowl/Hong_Kong/MPL696/2011]2011
o5 H7N7|A/wild_waterfowl/Hong_Kong/MPM2121/2011|2011
99 o7 _‘_73— H7N7|A/wild_waterfowl/Hong_Kong/MPL1006/2011|2011
H7N7|A/common_teal/Hong_Kong/MPM1670/2011|2011
2 H7N7|A/duck/Jiangxi/23008/2009|2009
50 H7N7|A/duck/Jiangxi/21669/2009|2009
58 H7N7|A/wild_duck/Jiangxi/19831/2009|2009
65 HBN6|A/duck/Vietnam/LBM185/2012|06/07/2012
13 H7N7|A/pintail/Korea/1173/09]12/2009
H11N9|A/northern_shoveler/Hong_Kong/MPK276/2009|2009
H1N3|A/duck/Thailand/CU_11836C/2011|12/20/2011
_l 33 H7N1|A/duck/Bangladesh/24705/2015|02/22/2015
H10N7|A/mallard/Republic_of Georgia/1/2010]01/29/2010
_IT H1N1|A/greater_white_fronted_goose/Netherlands/4/2011|01/17/2011
98 H2N7|A/ruddy_turnstone/lceland/1946/2012|05/20/2012
57 H10N7|A/mallard_duck/Netherlands/1/2012|01/14/2012
1 H10N4|A/mallard/Sweden/133546/2011|11/23/2011
3 H1N1|A/greater_white-fronted_goose/Netherlands/1/2012|11/20/2012
0 | %8 H4N6|A/mallard_duck/Netherlands/7/2011|08/15/2011
88 H5N2|A/Eurasian_wigeon/Netherlands/1/2010]09/27/2010
14 H3N8|A/mallard_duck/Netherlands/17/2011|09/20/2011
H6N2|A/greater_white-fronted_goose/Netherlands/9/2009|12/30/2009
0 | EIAJON1|A/ma||ard/Sweden/107688/2009|12/04/2009
71 H2N3|A/mallard/Sweden/107892/2009|12/12/2009
H8N4|A/mallard/Sweden/100546/2009|10/22/2009
35 HB6N4|A/mallard_duck/Netherlands/30/2011|10/19/2011
| 28 H4N2|A/garganey/Republic_of_Georgia/1/2011|11/07/2011
0 H5N6|A/mallard/Poland/266/2010]10/22/2010
_'sq I‘;riéiN8|A/turnstone/NetherIandsM/2010|10/09/201O
6 H7N7|A/swan/Czech_Republic/5416/2011|04/06/2011
44 H4N6|A/mallard_duck/Netherlands/27/2009|12/21/2009
30 H4N6|A/mallard/Czech_Republic/13579_84K/2010]09/13/2010
H6N2|A/greater_white_fronted_goose/Netherlands/3/2011|01/11/2011
20 H5N3|A/duck/Moscow/4182/2010|11/2010
ﬁq H3N8|A/mallard/Republic_of Georgia/3/2011|09/20/2011
I 93 HION2|A/mallard/PT/27972-B139/2007|09/06/2007
HBN5|A/mallard/Czech_Republic/14924_1/2007|09/24/2007
17 H7N6|A/duck/Yunnan/87/2007|2007
HB6NB8|A/greater_white-fronted_goose/Netherlands/2/2007|12/12/2007
80
82 35 _|57— HB6N8|A/mallard_duck/Netherlands/78/2006|10/21/2006
82 H7N4|A/Eurasian_wigeon/Netherlands/2/2008|12/29/2008
H5N2|A/gadwall/Altai/1202/2007|09/2007
| I{@6\18|A/environment/Korea/KCA16/2004|O1/2004
94 48 H3N8|A/aquatic_bird/Korea/JN_1/2005|2005
85 H4N6|A/wild_bird/Korea/GD42/2005|11/2005
55 HB6N2|A/mallard/Jiangxi/7376/2003|2003

100

HON2|A/duck/Hokkaido/9/99]1999

H1N8|A/mallard/Netherlands/10/1999|10/11/1999

56 H4N2|A/avian/Japan/8KI0148/2008|10/08/2008

—a5  H4N2|A/duck/Hunan/8_19/2009|01/2009

H7N3|A/bean_goose/Korea/SH20_17/2008|12/2008
H4N6|A/migratory_duck/Jiang_Xi/6568/2004|2004

H4NG|A/wild_duck/Taiwan/WB499/2004|11/2004
| I,I-BI(S)N2|A/ma||ard/Sweden/4/2002|10/24/2002
H10N2|A/mallard/Sweden/223/2002|10/24/2002

0.005



N7|A/mallard/Netherlands/19/2013|12/10/2013
ggNﬂA/maIIard/NetherIands/13/2013|12/10/2013
97— H7N7|A/mallard/Netherlands/14/2013|12/10/2013
9o H7N7|A/mallard/Netherlands/11/2013]12/09/2013
EgN7|A/ma||ard/NetherIands/17/2013|12/10/2013
N7|A/mallard/Netherlands/15/2013|12/10/2013
H7N7|A/mallard_duck/Netherlands/13/2013|12/10/2013
57 H10N7|A/mallard_duck/Netherlands/6/2015|03/04/2015
H10N7|A/mallard_duck/Netherlands/33/2014|12/16/2014
H7N7|A/chicken/England/2830/2015|01/30/2015
o1 H7N7|A/mallard/Netherlands/21/2013|12/31/2013
H10N7|A/mallard_duck/Netherlands/2/2014|02/17/2014
H10N7|A/harbor_seal/Denmark/14-5061-11u/2014-07|07/2014
H7N7|A/mallard_duck/Netherlands/3/2015|01/24/2015
48 H10N7|A/harbor_seal/Denmark/14-5060-11u/2014-07|07/2014

! E|710N7|A/harbour_seal/Germany/1/2014|10/07/2014

H10N7|A/Seal/Sweden/SVA0824/2014|08/29/2014
H10N7|A/harbor_seal/NL/PV14-221_Ts/2015|01/12/2015
N7|A/mallard/Netherlands/17/2015|06/27/2015
ggN7|A/ma||ard/NetherIands/1 3/2015|06/27/2015
BYN7|A/mallard/Netherlands/14/2015|06/27/2015
g\ 7|A/mallard/Netherlands/18/2015|06/27/2015
EgN?|A/ma||ard/NetherIands/1 6/2015|06/29/2015

85

00 H10N7|A/mallard_duck/Netherlands/32/2013|08/05/2013
28 - ?—HON7|A/ma|Iard_duck/NetherIands/S1/2013|05/20/2013
H7N7|A/mallard/Denmark/303878-1S/2013-05|05/26/2013

H10N7|A/chicken/Netherlands/15007212/15]04/29/2015

oo H5N7|ADuck/Dongting/D76-1/2016_NA

29

73

99

100

H7N7|A/chicken/Jiangxi/10784/2014]|02/18/2014

o | % N7|A/mallard/Netherlands/15/2015|06/29/2015
= H7N7|A/chicken/England/26352/2015|07/09/2015
o H7N7|A/Chicken/NL-Barneveld/15004745-001-005/2015/03/11/2015
I N7|A/chicken/NL-Bameveld/15004745-006-010/2015|03/11/2015

10N7|A/northern_pintail/Egypt/EMC_6/2012|03/23/2012
EgON7|A/northern_pintaiI/Egypt/EMC_5/201 2|03/14/2012
k1 ON7|A/northern_pintail/Egypt/EMC_7/2012|03/27/2012
Bb1ON7|A/northern_pintail/Egypt/EMC_4/2012|01/20/2012
5B1ON7|A/northern_pintail/Egypt/EMC_1/2012|01/20/2012
ki1 ON7|A/northern_shoveler/Egypt/EMC_2/2012|01/13/2012
]5171 ON7|A/mallard/Egypt/EMC_1/2012|01/20/2012

85
D H10N7|A/mallard_duck/Netherlands/5/2012|05/12/2012
66
—
. 92
79
——E
52
17

H10N7|A/mallard/Egypt/EMC_4/2012|03/09/2012
H10N7|A/mallard/Republic_of Georgia/15/2011|12/24/2011

17-131 ON7|A/domestic_duck/Republic_of Georgia/1/2010|04/28/2010
4'T|— H10N7|A/domestic_duck/Republic_of _Georgia/2/2010]04/28/2010
H10N7|A/Seal/Sweden/SVA0546/2014_|04/16/2014

62

H10N7|A/mallard/Republic_of Georgia/14/2011|12/13/2011

|
100

H10N7|A/northern_shoveler/Egypt/EMC_4/2012|01/06/2012
——— H10N7|A/mallard/Netherlands/47/2010|11/26/2010
—zp  H10N7|A/mallard/Netherlands/50/2010|12/03/2010

76

IfstON7|A/mallard_duck/Netherlands/47/2010|11/26/2010
— H10N7|A/mallard_duck/Netherlands/2/2011]|03/08/2011

—|87

| WQW|A/ostrich/South_Africa/KRB/zo13|o4/o1/2013
L "H7N7|Alostrich/South_Africa/STV/2013|04/01/2013
H10N7|A/mallard/Republic_of Georgia/1/2010]01/29/2010

——  H7N7|A/duck/Jiangxi/21669/2009]2009

_— H7N7|Amild_duck/Jiangxi/19831/2009]2009
H7N7|A/duck/Jiangxi/23008/2009]2009
H7N7|A/chicken/Jiangxi/2369/2010[2010
H7N7|A/duck/Hunan/S1161/2010]04/19/2010

o H7N7|A/duck/Korea/A75/10]05/2010

L——  H7N7|A/duck/Korea/A112/10]10/2010

9520

23

Jo

34

100

92

74

5 H7N7|A/duck/Korea/A76/10]05/2010

_FP H7N7|A/duck/Korea/A79/10]05/2010
H7N7|A/duck/Korea/109/11]01/2011

50 _|E_ H7N7|A/mallard/Korea/822/2010|11/2010

60 H7N7|Allesser_white_fronted_goose/HuNan/412_3Y/2010|10/2010
H7N7|A/wild_bird/Korea/A330/2009|11/2009

100 | 56 H10N7|A/goose/Guizhou/829/2012|2012
— © HON7|A/duck/Thailand/CU_8319T/2010]09/17/2010

H7N7|A/common_teaI/Rorea/MHC5_8/2009| 10/2009
H7N7|A/wild_duck/Korea/MHC40_28/2010]|03/2010

H7N7|A/mallard/Korea/NHG187/2008|01/2008
H7N7|A/mallard/Korea/GH171/2007|12/2007

E%N7|A/magpie/Korea/YJD1 74/2007(12/2007

H7N7|A/mallard/Korea/GH170/2007|12/2007

87

26

68

|

1 og??N7|A/duck/Tsukuba/30/2007|2007

H7N7|A/duck/Tsukuba/700/2007|2007
B10N7|A/duck/Hokkaido/W90/2007|09/27/2007

P H10N7|A/duck/Hokkaido/\W90/2007|2007

— H7N7|A/environment/Korea/W169/2007|01/09/2007
—72 H7N7|A/environment/Korea/W148/2006|12/19/2006
H7N7|A/environment/Korea/W136/2006|12/12/2006

H7N7|A/northern_pintail/Akita/1366/2008|2008

4.
béN7|A/northern_pintaiI/Akita/1 370/2008|2008

H7N7|A/duck/Chiba/13/2008|2008

H7N7|A/northern_pintail/Miyagi/674/2008|2008
H7N7|A/duck/Tsukuba/922/2008|2008

H7N7|A/mallard/Korea/GG3/2007|11/2007
H7N7|A/mallard/Korea/GG1/2007|11/2007

1%
100

L H7N7|A/mallard/Korea/GG2/2007|11/2007

H7N7|A/northern_pintail/Aomori/1001/2008|2008

| HZN7|A/duck/Fujian/5448/2008]2008

1
L "% 7N7|A/duck/Fujian/5728/2008]2008

90,
g2 mixed|A/duck/Jiangxi/29301/2013|11/17/2013
59' mixed|A/duck/Jiangxi/21706/2013]09/15/2013
77 Mixed|A/duck/Jiangxi/17142/2013|07/13/2013

100—  H7N7|A/duck/Huzhou/4268/2013]10/24/2013

HN7|A/duck/Huzhou/4227/2013|10/24/2013

100

100

— iy

100

| 10N7|A/chicken/Zhejiang/2CP8/2014|03/2014

H7N7|A/duck/Zhejiang/S4235/2011[11/19/2011

10N7|A/duck/Jiangxi/1591/2008|01/28/2008
N7|A/duck/Jiangxi/1410/2008|01/28/2008

%7N7|A/duck/Jiangxi/1 6326/2010|2010
22 H7N7|A/duck/Jiangxi/16769/2010|2010

100

100 H7N7|A/duck/Jiangxi/21980/2010]2010
- H7N7|A/duck/Jiangxi/16309/2010|2010

mixed|A/duck/Jiangxi/5879/2008|04/03/2008

H7N7|A/duck/Jiangxi/S4770/2013|11/19/2013

—ag——— H10N7|A/chicken/Zhejiang/2C66/2014|03/2014

H10N7|A/chicken/Zhejiang/2CP2/2014|03/2014

H7N7|A/environment/Korea/MA-478/2016]2011

| Brbixed|A/duck/Huzhou/4233/2013|10/24/2013
H7N7|A/environment/Zhejiang/S4051/2013|12/19/2013

100

76 H7N7|A/environment/Korea/W156/2006|12/26/2006
4‘:@— H7N7|A/environment/Korea/W152/2006|12/26/2006

H7N7|A/environment/Korea/W133/2006|12/12/2006
H7N7|A/environment/Korea/WW178/2007|01/17/2007

— 66
1088

100

H7N7|A/duck/Shiga/B149/2007|2007
H7N7|A/duck/Shimane/18/2006|2006
5 H7N7|A/wild_bird_feces/Korea/HDR23/2006|01/2006
—go——— H7N7|A/wild_bird_feces/Korea/HDR22/2006|01/2006

H7N7|A/environment/Korea/MA-109/2016|2011
89H7N7|A/maIIard/Sweden/5994/2005| 12/06/2005

0o H7N7|A/mallard/Denmark/77-64650-G4/2005|10/27/2005
H7N7|A/Anas_crecca/Germany/Wv177/05|2005

-

100

99

100 H10N7|A/mallard_duck/Netherlands/2/2007]03/23/2007

| I{b}i_'ON7|A/ma|Iard/Sweden/5932/2005|11/23/2005
10N7|A/mallard/Sweden/6148/2005|11/05/2005
00 H10N7|A/mallard_duck/Netherlands/16/2006|01/14/2006
85 H7N7|A/mallard/Sweden/7206/2004|11/22/2004

H10N7|A/mallard/Sweden/3151/2003]06/30/2003
H10N7|A/mallard/Sweden/1417/2002|12/06/2002

70

HEN7|A/mallard/PT/14683/2006|03/29/2006
H7N7|A/shoveler/Egypt/09864-NAMRU3/2004|12/22/2004

11

|
{99

H10N7|A/avian/Israel/543/2008|05/2008

H5N7|A/Mallard/64650/03|2003

N7|A/duck/Jiangxi/1775/2003]|2003
lg-quﬂA/duck/Jiangxi/‘] 760/03]2003
gg H7N7|A/duck/Jiangxi/1717/2003|2003
5117N7|A/duck/Jiangxi/1 742/03|2003

90 H7N7|A/mallard/Sweden/100993/2008|2008

99 H10N7|A/mallard/Netherlands/3/2007|01/01/2007
100 H10N7|A/mallard/Netherlands/2/2007|01/01/2007

100 H7N7|A/duck/Jiangxi/1748/2003]2003
H7N7|A/duck/Fukui/1/2004|12/01/2004
700 H7N7|A/swan/Czech_Republic/5416/2011]|04/06/2011
68 L H7N7|A/mallard_duck/Netherlands/1/2011]02/23/2011
_I_ I_—m H10N7|A/mallard_duck/Netherlands/1/2009|02/04/2009
?—HON7|A/ma|Iard_duck/NetherIands/67/2008|12/13/2008
H10N7|A/mallard/Netherlands/21/2010|09/07/2010
92 — 21 E10{:7N7|A/ma|Iard_duck/NetherIands/7/2009|02/02/2009
26 7N7|A/mallard_duck/Netherlands/2/2009|01/09/2009
—o>t—— H7N7|A/swan/Slovenia/53/2009|01/20/2009
H7N7|A/mallard_duck/Netherlands/82/2008|12/17/2008
54 H7N7|A/common_teal/Hong_Kong/MPL634/2011]2011
_J:%NHA/common_teaI/Hong_Kong/MPM1 740/2011|2011
4 H7N7|A/wild_waterfowl/Hong_Kong/MPL705/2011|2011
97 HWON7|A/common_teal/Hong_Kong/MPM1670/2011|2011
100 — H7N7|A/wild_waterfowl/Hong_Kong/MPL1006/2011|2011
100 H10N7|A/duck/Shanxi/3180/2010|12/2010
__ 1 & 1 60 H10N7|A/mallard_duck/Netherlands/1/2012|01/14/2012
H2N7|A/black_headed_gull/Republic_of Georgia/7/2012|01/23/2012
00— H7N7|A/mute_swan/Hungary/5973/2007|04/2007
'_| 10N7|A/mallard_duck/Netherlands/2/2008|01/07/2008
95 100 H10N7|A/mallard/Netherlands/2/2008|01/07/2008
I H10N7|A/mallard/Sweden/59463/2007|08/27/2007
100 mixed|A/mallard/Sweden/51984/2006|10/24/2006
—|97— H10N7|A/mallard/bavaria/3/2006|2006
H7N7|A/Anser_anser/Germany/R752/06|2006
y H7N7|A/chicken/Netherlands/06022003/2006|08/01/2006
a5 H7N7|A/mallard/Netherlands/9/2005|2005
100 H7N7|A/whooper_swan/Norway/10_438/2006|2006
H7N7|A/mallard/Sweden/95/2005|2005
H7N7|A/chicken/Netherlands/03009921/03|03/31/2003
35 H7N7|A/chicken/Netherlands/03009890/03|03/30/2003
b7 N7|A/chicken/Netherlands/03009120/03|03/12/2003
H7N7|A/chicken/Netherlands/03009939/03|03/31/2003
3 H7N7|A/chicken/Netherlands/03009008/03|03/19/2003
—o H7N7|A/chicken/Netherlands/03009338/03|03/25/2003
5 H7N7|A/chicken/Netherlands/03008084/03|03/15/2003
—  H7N7|A/turkey/Netherlands/03003567/03|03/10/2003
0 EQN7|A/chicken/Netherlands/03002973/03|02/28/2003
_Iz— H7N7|A/Netherlands/219/03|2003
—B H7N7|A/Netherlands/306/03]|2003
100 L17N7|A/Netherlands/078/03|2003

100

75

49

65

H7N7|A/chicken/Netherlands/03008331/03|03/17/2003
PI7N7|A/chicken/Netherlands/03002974/03|02/28/2003
— . H7N7|A/turkey/Netherlands/03010495/03|04/03/2003
—1 H7N7|A/chicken/Netherlands/03010351/03]|04/03/2003
—  H7N7|A/chicken/Netherlands/03005334/03|03/11/2003
—  H7N7|A/chicken/Netherlands/03008344/03|03/17/2003
—g H7N7|A/chicken/Netherlands/03013101/03]|04/22/2003
—  H7N7|A/chicken/Netherlands/03008374/03|03/17/2003
— 10 H7N7|A/turkey/Netherlands/03010598/03|04/06/2003
60 H7N7|A/chicken/Netherlands/03012011/03|04/13/2003
—  H7N7|A/domestic_duck/Netherlands/621627/03|03/03/2003
— H7N7|A/chicken/Netherlands/03003572/03]03/10/2003

N7|A/chicken/Netherlands/03010736/03|04/07/2003
ggN7|A/NetherIands/305/03|2003
EZ H7N7|A/Netherlands/296/03|2003

6 H7N7|A/chicken/Netherlands/03011728/03]04/10/2003
——72H7N7|A/chicken/Netherlands/03010735/03|04/07/2003
— ‘44— H7N7|A/chicken/Netherlands/03009828/03]|03/28/2003
—0 H7N7|A/chicken/Netherlands/03003370/03]03/07/2003

H7N7|A/chicken/Netherlands/03009190/03|03/24/2003
—_ H7N7|A/chicken/Netherlands/03009975/03]03/31/2003
— H7N7|A/chicken/Netherlands/03008201/03|03/16/2003
—1 H7N7|A/chicken/Netherlands/03003246/03]03/06/2003

Lo H7N7|A/chicken/Netherlands/03009789/03|03/28/2003

_62 H7N7|A/chicken/Netherlands/03005333/03|03/11/2003

—" H7N7|A/chicken/Netherlands/03009125/03|03/23/2003
H7N7|A/Netherlands/079/03]2003

—  H7N7|A/turkey/Netherlands/03008232/03|03/17/2003

— _. H7N7|A/chicken/Netherlands/03003402/03|03/08/2003

}5—|17N7|A/chicken/NetherIands/621629/03|03/O3/2003
H10N7|A/avian/Israel/218/2000|12/2000

m ON7|A/avian/Israel/297/2001|04/2001

H10N7|A/avian/Israel/232/2001|02/2001

160 F—P10N7|A/avian/|srae|/201/2001|02/2001

96

140

|—1 H10N7|A/avian/Israel/457/2001|09/2001
I—P100N7|A/avian/|srae|/445/2001 |09/2001

H10N7|A/mallard/Netherlands/02/2000{2000

| H/N7|A/mallard/Sweden/85/2002|12/06/2002
7 ! N7|A/mallard/Sweden/1337/2002|12/04/2002
| 5%7N7|A/ma|lard/8weden/1 645/2002|12/14/2002
81 H7N7|A/mallard/Sweden/1671/2002|12/15/2002
H7N7|A/mallard/Sweden/105/2002|12/15/2002
H7N7|A/mallard/Sweden/1448/2002|12/06/2002
H7N7|A/mallard/Sweden/1682/2002|12/15/2002

75
35 E%N?|A/ma|lard/3weden/1 678/2002|12/15/2002
Bi#N7|A/mallard/Sweden/1628/2002|12/13/2002
91

72

H2N7|A/mallard/Sweden/112/2002|2002
— H7N7|A/mallard/Sweden/885/2002|11/16/2002

H11N7|A/mallard/Sweden/110/2002|12/15/2002

H10N7|A/duck/Shimane/45/1997|1997

H7N7|A/duck/Taiwan/4201/99|1999

100

HIN7|A/ruddy_turnstone/Delaware_Bay/261/1999|05/24/1999
H7N7|A/mallard/Sweden/124987/2010|11/10/2010
N7|A/mallard/Sweden/1985/2003|09/20/2003
EgN?|A/ma|Iard/Sweden/3269/2003|09/O4/2003
100 H2N7|A/mallard/Sweden/9/2003|2003
H7N7|A/mallard/Sweden/S90735/2003|2003

H7N7|A/mallard/Sweden/S90597/2005|2005

0.02



—

H5N7|A/Duck/Dongting/D76-1/2016

51

21

0 —  H3NB8|A/turnstone/Netherlands/1/2010[10/09/2010

25 H4NG6|A/mallard/Sweden/52334/2006|10/28/2006

0 — 57 H4NG6|A/mallard/Sweden/52134/2006|10/26/2006

0 H8N4|A/mallard_duck/Netherlands/11/2006|07/24/2006

H11N9|A/mallard/Sweden/90/2005|2005
H3N2|A/mallard_duck/Netherlands/51/2008|10/08/2008

28 H10N1|A/Eurasian_wigeon/Netherlands/4/2007|2007

76 H4NG6|A/mallard/Sweden/100049/2009|10/07/2009

6 HBN1|A/mallard_duck/Netherlands/8/2008|09/27/2008

=
H11N1|A/mallard/Sweden/58/2003|12/18/2003
Mixed|A/mallard/Sweden/79956/2008|11/16/2008

0 { H4N6|A/mallard/Czech_Republic/13579-84K/2010|09/13/2010
8 H4|A/mallard/Czech_Republic/14760-3/2007]09/20/2007

4IT H5N2|A/mallard_duck/Netherlands/43/2006|09/18/2006
2 H4N2|A/mallard_duck/Netherlands/53/2006]09/18/2006
13 HION2|A/mallard/Czech_Republic/14884_34/2007|09/24/2007

14

25

—33 H1N1|A/wild_duck/Germany/WV30/06|2006
H7N7|A/mallard_duck/Netherlands/1/2011]02/23/2011
H4N6|A/mallard_duck/Netherlands/55/2008|10/06/2008
HION2|A/gadwall_duck/Netherlands/2/2006|01/27/2006
H4N6|A/bewicks_swan/Netherlands/3/2007|12/06/2007
H4N8|A/duck/South_Africa/1233A/2004|2004

H5N1|A/mute_swan/Aktau/1460/2006|2006

H10N8|A/environment/Dongting_Lake/Hunan/3_9/2007|2007

57

s H7|A/duck/Italy/4692_9/2004|2004
I H12N8|A/mallard/Netherlands/20/2005|2005

H8N4|A/mallard/Sweden/4486/2004|07/23/2004
4‘L— H10N4|A/mallard/Sweden/396/2002|11/02/2002

7 H4NG6|A/mallard/Sweden/146/2002|10/19/2002
| W&I?|A/ma|lard/$weden/1985/2003|09/20/2003

H7N7|A/mallard/Sweden/2001/2003]|09/22/2003

H1N1|A/sentinel_duck/France/2060/2001|2001
H1N3|A/teal/France/2546/2001|2001

5@N2|A/avian/|srae|/289/2001 |03/2001
HB6N2|A/avian/Israel/320/2001|03/2001

H7N1|A/mallard/France/2525/2001|2001

EL?N3|A/ma||ard/NetherIands/1 2/2000]2000

6

=

— 57 H2N9|A/mallard/Netherlands/13/2001|2001

H3N6|A/mallard/Netherlands/5/2001|10/05/2001

T

30

11

H4N6|A/mallard/Sweden/75279/2008|07/21/2008

#B3N8|A/mallard/France/2515/2001]2001

H4NG6|A/mallard_duck/Netherlands/9/2001|10/25/2001

T - H4NG|A/avian/Japan/8K10185/2008|10/08/2008

73 H10N7|A/duck/Hokkaido/W90/2007]09/27/2007

39 H3N2|A/duck/Hokkaido/67/2008|10/10/2008

H11N9|A/mallard/Sweden/366/2002|11/01/2002

12 H1N1|A/mallard/France/691/2002|2002

H4NG6|A/mallard/Sweden/79978/2008|11/16/2008

H2N8|A/wild_duck/Shantou/992/2000]01/01/2000

[T 5]

28 H5N2|A/mallard_duck/Netherlands/32/2011|10/20/2011

H5N1|A/duck/Hokkaido/Vac-1/04|2004

H10N7|A/mallard/Sweden/1417/2002|12/06/2002

HON2|A/duck/Hokkaido/49/98|1998

0.005

57
10 H4N6|A/duck/Hunan/S11090/2012|03/25/2012
4
62
21 H1N1|A/duck/Hokkaido/W9/2015|09/30/2015
23
- H11N9|A/wild_bird/Wuhan/CDHN173/2015|01/2015
[~ Mixed|A/duck/Jiangxi/34864/2013|12/23/2013
3 — HB6N2|A/Anser_fabalis/China/Anhui/S65/2014|12/22/2014
5 67 HEN2|A/Anser_fabalis/China/Anhui/S20/2014|12/22/2014
H1N2|A/Anseriformes/Anhui/S61/2014]|12/22/2014
7
0 HION2|A/chicken/Vietnam/HU1-976/2014|09/2014
66 8 6 Mixed|A/duck/Jiangxi/29297/2013|11/17/2013
g|§N2|A/chicken/JiIin/SD001/2014|02/24/2014
) H10N3|A/duck/Jiangxi/33665/2013|12/15/2013
mixed|A/duck/Jiangxi/JXA131986/2013|12/17/2013
3 H3N8|A/muscovy_duck/Quang_Ninh/131/2013|12/11/2013
H11N7|A/duck/Vietnam/HU1-151/2014|09/2014
38 | 53 H3N2|A/duck/Quang_Ninh/90c112/2013|06/07/2013
4 H4N6|A/muscovy_duck/Vietnam/LBM687/2014|07/08/2014
H10N1|A/duck/Bangladesh/24035/2014|12/29/2014
10 | 5@N2|A/Anser_fabalis/China/Anhui/S148/2014|12/22/2014
2 36 HBN2|A/Anser_fabalis/China/Anhui/S45/2014|12/22/2014
4|37_— H4NG6|A/environment/sichuan/322074/2015|07/24/2015
H1N1|A/hooded_crane/Korea/1176/2016]|01/13/2016
5
1
8
0 H7N9|A/chicken/Netherlands/16007311-037041/2016|06/08/2016
L‘I H7N7|A/mallard_duck/Netherlands/2/2015|01/16/2015
27 H7N5|A/mallard_duck/Netherlands/8/2014|10/28/2014
18
o6 o7 H3N6|A/duck/Vietnam/LBM798/2014|12/04/2014
| 5@N2|A/wild_bird/Wuhan/CDHN15/2015|01/2015
H1N1|A/Anseriformes/Anhui/L259/2014|12/22/2014
6
§|§N5|A/mute_swan/Czech_Repuinc/2031-17/2017|02/09/2017
58 | 12
| 100
22
62
56
H3|A/shoveler/Koymor/118/2009|09/02/2009
H11N9|A/mallard/Czech_Republic/13438-29K/2010|09/09/2010
4
HION2|A/duck/Wuhan/WHYF05/2014|12/2014
19 lT H6N2|A/mallard_duck/Netherlands/9/2014|10/28/2014
25 H4NG6|A/mallard_duck/Netherlands/30/2014|07/21/2014
0 H10N7|A/harbour_seal/Germany/1/2014|10/07/2014
H7N3|A/mallard_duck/Netherlands/24/2014|09/30/2014
H10N7|A/mallard_duck/Netherlands/2/2014|02/17/2014
| g@N6|A/chicken/WaIes/600-020823/2014|06/24/2014
0 34 H4N6|A/chicken/England/474-016250/2014|05/24/2014
| 51 H3N8|A/mallard/Czech_Republic/14333-1K/2011]09/16/2011
2 H4N6|A/mallard_duck/Netherlands/24/2013]09/16/2013
| 5130N4|A/MaIIard/Sweden/549/2014|09/15/2014
° H10N3|A/Mallard/Sweden/540/2014|09/15/2014
7 HB6N8|A/mallard_duck/Netherlands/17/2009|10/06/2009
H4N6|A/mallard/Sweden/101180/2009|11/05/2009
I 64 H3N6|A/Bewick_swan/Netherlands/5/2007|12/06/2007
15 H10N9|A/shoveler/Egypt/00004-NAMRU3/2007|12/29/2006
H7N9J|A/shoveler/Egypt/00215-NAMRU3/2007|01/05/2007
26 —  H10N1|A/shoveler/Egypt/00006-NAMRU3/2007|12/29/2006
BAON7|A/teal/Egypt/01207-NAMRU3/2007|01/19/2007
1 H4N2|A/duck/Hunan/8_19/2009|01/2009
HB6N5|A/mallard_duck/Netherlands/13/2007|11/01/2007
0 79 H4NG6|A/goose/Zambia/07/2008|09/2008
36 I HION1|A/pelican/Zambia/13/2009|11/2009
17 | 5|§N8|A/turnstone/Netherlands/4/2008|11/01/2008
“— H3N8|A/dunlin/Netherlands/3/2007|07/31/2007
H11N9|A/duck/Zambia/11/2009|09/2009
32 H7N7|A/mallard_duck/Netherlands/82/2008|12/17/2008
0 — 50 H11N9|A/mallard/Sweden/101589/2009|11/11/2009
72 H10N6|A/mallard/Sweden/93475/2009|08/23/2009
34 H4N6|A/mallard/Sweden/68575/2007|10/18/2007
07 H7N7|A/Italy/3/2013]09/07/2013
70 H5N2|A/mallard/Sweden/58705/2006|11/08/2006
5 B8 N2|A/mallard/Netherlands/2/2005|2005
0 — H5N2|A/mallard/Netherlands/2/2005|2005
0 H4NG6|A/mallard_duck/Netherlands/18/2007|11/22/2007
H10N2|A/avian/Israel/824/2005|06/2005
| 68 H6N1|A/mallard_duck/Netherlands/12/2012|10/18/2012
78 H4NG6|A/mallard_duck/Netherlands/26/2010]09/13/2010
I 54 —  Mixed|A/mallard/Sweden/80348/2008|11/22/2008
| 5|§N2|A/greater_white-fronted_goose/Netherlands/9/2009|12/30/2009
1 H6NB8|A/greater_white-fronted_goose/Netherlands/4/2010|02/04/2010
0 | EI:?N1 |A/greater_white-fronted_goose/Netherlands/1/2010|01/20/2010
‘“Y—_ H6N4|A/mallard_duck/Netherlands/30/2011|10/19/2011
H7N4|A/Eurasian_wigeon/Netherlands/2/2008|12/29/2008
H10N7|A/mallard_duck/Netherlands/1/2007|03/26/2007
0 { H2N3|A/mallard/Netherlands/58/2008|2008
83 H2N3|A/mallard/Netherlands/37/2008|2008
4 25 H2N3|A/mallard/Netherlands/12/2008|2008
H2N3|A/common_teal/Netherlands/2/2008|2008
HB6N8|A/duck/Guizhou/1560/2007|03/2007
8 4IT H10N7|A/mallard_duck/Netherlands/47/2010|11/26/2010
0 81 H2N3|A/tufted_duck/Georgia/1/2012|12/22/2012
38 H7N7|A/swan/Slovenia/53/2009|01/20/2009
14 = HB8N4|A/mallard/Netherlands/1/2006|2006
0 Mixed|A/mallard/Czech_Republic/15307-17/2008|09/22/2008
7 H7N3|A/shoveler/Egypt/00241-NAMRU3/2007]|01/05/2007
HIN2|A/bewicks_swan/Netherlands/4/2006|11/17/2006
H4N6|A/mallard/Sweden/7925/2005|07/29/2005
4|65— H3N8|A/mallard/Norway/10_779/2009|2009
0 16 H5N3|A/mallard_duck/Netherlands/38/2008|10/08/2008
N2|A/mallard/Sweden/60041/2007|10/13/2007
51 Mixed|A/mallard/Sweden/68537/2007|10/16/2007
12 —  H11N9|A/mallard_duck/Netherlands/36/2008]09/23/2008
45 | 553N8|A/greylag_goose/lceland/0980/201 111/01/2011
H6N8|A/greylag_goose/lceland/1482/2011|11/01/2011
26 HEN8|A/common,_gull/Norway/10_1602/2009]2009
H2N9|A/mallard_duck/Netherlands/16/2014|08/29/2014
|75— HBN2|A/mallard_duck/Netherlands/18/2009|10/08/2009
0 r— H5N3|A/mallard/Czech_Republic/15008-11K/2009|09/09/2009
BAN1|A/mallard/Germany-RP/R193/09]2009
H4N6|A/mallard/Sweden/79445/2008|11/16/2008
H5N3|A/mallard/Poland/175/2011]|08/18/2011
o9 HE6N1|A/turkey/France/10_040/2010|04/2010
85 —— H6N1|A/Muscovy_duck/France/09010/2009|03/2009
H4N6|A/mallard/Sweden/5755/2005|11/03/2005
3 >4 H4NG6|A/mallard_duck/Netherlands/27/2009|12/21/2009
— 28 H6N2|A/greater_white_fronted_goose/Netherlands/6/2010|11/23/2010

H11N1|A/aquatic_bird/India/NIV-17095/2007|12/23/2007



| EEQN2|A/maIIard/Sweden/99668/2009|09/1 7/2009
L

16 HON2|A/mallard/Sweden/99785/2009|09/26/2009
62 H6N1|A/mallard_duck/Netherlands/8/2008|09/27/2008
H6N1|A/Eurasian_teal/Netherlands/1/2008|09/22/2008
0 | —— H12N5|A/mallard/Sweden/69794/2007|11/12/2007
| 20 L H12N5|A/mallard/Sweden/68529/2007|10/16/2007
é I H10N1|A/mallard/Sweden/105527/2009|12/03/2009
H4N6|A/mallard/Sweden/52299/2006|10/27/2006
% H8N4|A/mallard/Netherlands/1/2006|2006
H7N9|A/Anas_crecca/Spain/1460/2008|01/26/2008
) H3N8|A/mallard_duck/Netherlands/34/2006|09/11/2006
12 H4N6|A/mallard/Sweden/6134/2005|11/03/2005
| N2|A/Bewicks_swan/Netherlands/5/2007|2007
14 | 9N2|A/bewicks_swan/Netherlands/4/2006|11/17/2006
=5 H7N1|A/duck/Denmark/53_147_8/2008|04/25/2008
0 | H2N3|A/common_teal/Netherlands/2/2008|2008
L H7N4|A/Eurasian_wigeon/Netherlands/2/2008|12/29/2008
oz H10N7|A/mallard_duck/Netherlands/21/2010|09/07/2010
| 43 | E|10N7|A/ma|Iard_duck/NetherIands/22/2010|09/O7/2010
9 I H5N2|A/Eurasian_wigeon/Netherlands/1/2010]09/27/2010
120 H5N3|A/mallard_duck/Netherlands/20/2009|10/26/2009
0 o H7N7|A/mallard/Poland/446/09_|12/27/2009
5 H7N7|A/swan/Czech_Republic/5416/2011|04/06/2011
41 H1N1|A/greater_white-fronted_goose/Netherlands/4/2011|01/17/2011
25 H10N7|A/mallard_duck/Netherlands/2/2011]03/08/2011
14 H3N6|A/northern_shoveler/Mongolia/899V/2009|09/15/2009
3 HBN5|A/duck/Guangxi/GXd-1/2009|11/27/2009
H110N7|A/teal/Egypt/912908/2005|2005
78 H3N6]A/domestic_green-winged_teal/Hunan/2036/2007|02/16/2007
H1N6|A/environment/Korea/UP0218/2008|01/2008
) H3N8|A/duck/Mongolia/777/2015|08/31/2015
Y= H3N8|A/muscovy_duck/Vietnam/LBM529/2013|11/04/2013
18
29
44
4 i1 1N9|A/wild_bird/Wuhan/CDHN173/2015|01/2015
0 HBN2|A/wild_bird/Wuhan/CDHN09/2015|01/2015
0
0 > H4NG6|A/mallard/Sweden/104925/2009|11/24/2009
io} H11N9|A/mallard_duck/Netherlands/23/2012|09/27/2012
9
0
H1N1|A/mallard_duck/Georgia/11/2011]|01/22/2011
H4N9|A/mallard/Sweden/80261/2008|11/21/2008
0 I H3NB8|A/duck/Shanghai/120-1/2009|2009
13 L H3N8|A/mallard_duck/Netherlands/13/2012|10/01/2012
19 HBN2|A/mallard_duck/Netherlands/13/2005|11/07/2005
0 HON2|A/avian/Egypt/920431/2006|2006
0 H5N7|A/Duck/Dongting/D76-1/2016_NS
79 H1N1|A/mallard/Republic_of Georgia/1/2012|01/10/2012
86
29 1 % o
L HBN2|A/duck/Hubei/ZYSYG15/2015|11/21/2015
H7N3|A/mallard/Republic_of Georgia/3/2010|02/03/2010
HB6N2|A/aquatic_bird/Korea/CN17/2009|11/2009
H6N2|A/mallard_duck/Netherlands/3/2008|01/07/2008
| %6N8|A/aquatic_bird/Korea/CN9/2009|1 1/2009
52 L H6N5|A/aquatic_bird/Korea/CN5/2009|11/2009
75 H11N9|A/duck/Vietnam/LBM81/2012|2012
17
! | H4N8|A/environment/Kagoshima/KU-ngr-F/2012|11/10/2012
10 | 3?3N8|A/environment/Kagoshima/KU-ngr-C/2012|11/10/2012
0 H5N2|A/canvasback/Xianghai/428/2011|10/2011
;6 H3N2|A/duck/Guangxi/112D4/2012|2012
H3N2|A/muscovy_duck/Vietham/LBM115/2012|07/11/2012
9
H5N2|A/baikal_teal/Xianghai/426/2011|10/2011
8 py= H6N2|A/greater_white-fronted_goose/Netherlands/3/2011|01/11/2011
o H11N9|A/mallard_duck/Netherlands/29/2009|12/21/2009
13 H6N1|A/greater_white-fronted_goose/Netherlands/1/2010|01/20/2010
HION1|A/pelican/Zambia/13/2009|11/2009
5 9 H10N8|A/environment/Dongting_Lake/Hunan/3_9/2007|2007
y H10N7|A/duck/Shanxi/3180/2010]12/2010
bI3N6|A/mallard/Altai/1208/2007|09/2007
0 H7N7|A/mallard_duck/Netherlands/2/2009|01/09/2009
" L %6 H10N4|A/mallard/Republic_of_Georgia/12/2011|02/11/2011
| ELZN3|A/ma|Iard/Netherlands/37/2008|2008
| 56 L H2N3|A/mallard/Netherlands/58/2008|2008
9 I H11N1|A/aquatic_bird/India/NIV-17095/2007|12/23/2007
55 H5N2|A/greater_white-fronted_goose/Netherlands/4/2009|02/21/2009
0 15 L H4N6|A/mallard/Sweden/52480/2006|10/29/2006
1 ™o HBN1|A/herring_gull/Sarma/51¢/2006|05/25/2006
H4NG6|A/mallard/Yan_chen/2005|10/2005
H5N3|A/mallard_duck/Netherlands/36/2006]09/11/2006
0 3 H4NG6|A/mallard/Zhalong/88/2004|08/08/2004
T H4NG6|A/wild_bird/Korea/YS109/2007]|01/2007
10 H7N7|A/wild_bird_feces/Korea/HDR22/2006|01/2006
o3 H3N2|A/muscovy_duck/Vietnam/LBM201/2012|07/11/2012
! H3N2|A/duck/Vietnam/LBM48/2011|11/22/2011
0 oo H3N2|A/duck/Shanghai/74-1/2009|2009
| 30 L H10N8|A/duck/Shanghai/602/2009|12/2009
i I H4N2|A/duck/Guangxi/912/2008|03/2008
H5N8|A/migratory duck/Hong_Kong/MP5883/2005|2005
H7N3|A/duck/Korea/BC10/2007]|03/2007
3 H4N3|A/mallard/Sweden/80106/2008|11/18/2008
5 H7N1|A/Tadorna_tadorna/Belgium/3441-P3/2009|03/25/2009
23 H3NB8|A/turnstone/Netherlands/3/2008|10/31/2008
0 57 H10N7|A/mallard_duck/Netherlands/1/2009|02/04/2009
Mixed|A/mallard/Sweden/68677/2007|10/21/2007
75 7 H4NG6|A/mallard/Sweden/68893/2007|10/25/2007
13 I H4N6|A/mallard/Sweden/60064/2007|10/15/2007
2 ” HB6N8|A/mallard_duck/Netherlands/78/2006|10/21/2006
mixed|A/mallard/Sweden/101754/2009|11/13/2009
Ty H10N7|A/duck/Italy/73383/2006|2006
5 7 H3N2|A/duck/Thailand/AY_354/2008|2008
| H7N7|A/mallard/Korea/GH171/2007|12/2007
5 L H4N6|A/wild_duck/Korea/SH5-26/2008|10/2008
3
™2 H12N5|A/mallard_duck/Netherlands/4/2011]08/01/2011
9 H2N3|A/mallard_duck/Netherlands/24/2011|10/03/2011
™70 H11N1|A/mallard/Sweden/58/2003|12/18/2003
5 H5N2|A/mallard/Italy/4223-2/2006|11/11/2006
o H10N7|A/mallard/Sweden/3151/2003]06/30/2003
5 H10N7|A/mallard/Sweden/1417/2002|12/06/2002
75 H10N9|A/mallard/Sweden/65/2002|11/17/2002
H4N6|A/mallard/Sweden/3272/2003|09/04/2003
1 | ]7-1511N2|A/ma|Iard/Netherlands/26/2005|2005
| 89 L HION2|A/mallard/Portugal/83660/2009|06/17/2009

> H4N6|A/mallard/Sweden/50041/2006|06/05/2006
7 HB6N2|A/mallard/Sweden/52/2003|10/30/2003
b88N4|A/mallard/Sweden/3240/2003]|09/02/2003

H8N4|A/mallard/Sweden/3244/2003|09/02/2003

H4NG6|A/mallard/Sweden/4514/2004|08/01/2004

27

i 70
12 L Mixed|A/mallard/Sweden/51880/2006|10/22/2006

= H12N8|A/mallard/Netherlands/20/2005|2005

T H10N4|A/mallard/Sweden/8023/2005|09/17/2005
7 H3N2|A/duck/Italy/194659/2006|2006
H1N1|A/mallard/Bavaria/185-8/2008|09/22/2008

I~ |
4 { 85

H11N9|A/mallard/Sweden/79436/2008|11/16/2008

H10N4|A/mallard/Sweden/4411/2004|06/18/2004

H4N9|A/mallard/Sweden/814/2002|11/14/2002
H8N4|A/mallard/Sweden/2990/2003|06/12/2003

I
I E?SN4|A/maIIard/Sweden/2834/2003|05/27/2003

93

H5N2|A/mallard/Netherlands/2/2005|2005
H7N7|A/mallard/Sweden/2003/2003|09/22/2003

37

2
g-h?N7|Alma|Iard/Sweden/1 997/2003]09/21/2003
H10N2|A/mallard/Sweden/223/2002|10/24/2002

H5N3|A/duck/Primorie/2633/01|08/24/2001

H2N3|A/mallard/Netherlands/14/2001|2001

H3N8|A/mallard/Sweden/50/2002|11/14/2002

H5N3|A/mallard/Sweden/39/2002|11/12/2002

0.003

H7N7|A/mallard/Sweden/105/2002|12/15/2002

H3N2|A/wild_duck/Germany/WV2555/2006|2006



Figure S1. Phylogenetic analysis of internal genes of the DT-H5N7 isolate. A) PB1, B)
PB1, C) PA, D) HA, E) NP, F) NA, G) M and H) NS. The DT-H5N?7 branch is colored
red, the isolates in the Mediterranean-Black sea flyway are marked in purple, those in
the East Asian-Australian flyway are labeled in green, those in the Central Asian
flyway are colored yellow, and those in the Central American flyway are colored

orange.



H5N8|A/chicken/Poland/79A/2016|2016.959
H5N8|A/Cygnus_olor/Belgium/1567/2017|2017.140
H5N8|A/duck/France/161108h/2016|2016.907
H5N8|A/turkey/Italy/17VIR1338-3/2017|2017.121
H5N8|A/turkey/Italy/17VIR1574-1/2017|2017.140
H5N8|A/mute_swan/Croatia/70/2016]|2016.828
H5NB8|A/chicken/Italy/17VIR1684-2/2017|2017.156
H5N8|A/chicken/Italy/17VIR1751-3/2017|2017.156
H5N8|A/turkey/Italy/17VIR973-2/2017|2017.085
H5N8|A/shelduck/Italy/17VIR1572-24/2017|2017.005
H5N8|A/chicken/Czech_Republic/206-17_2/2017|2017.014
H5N8|A/domestic_goose/Poland/33/2016|2016.918
H5N7|A/Duck/Dongting/D76-1/2016|2016.989
H5N6|A/Environment/Chongqing/45208/2015|2015.208
H10N1|A/duck/Bangladesh/24035/2014|2014.992
H7N1|A/duck/Bangladesh/24694/2015|2015.142
H5N3|A/chicken/Taiwan/a174/2015|2015.041
H5N3JA/chicken/Taiwan/01174/2015|2015.041

= H5N3|A/goose/Taiwan/01038/2015|2015.030
H5N3|A/goose/Taiwan/01042/2015|2015.030
H5NB8|A/chicken/Taiwan/x37/2016|2016.970
d H5N8|A/duck/Taiwan/a068/2015|2015.033
S | H5N8|A/duck/Taiwan/A3400/2015|2015.104

H5N3|A/mallard/Chany/260U/2014|2014.690
H3N8|A/shoveler/Chany/82K/2014|2014.690
= H1N1|A/common_goldeneye/Mongolia/1216/2010]|2010.559
_% H1N1|A/tufted_duck/Mongolia/1409/2010]2010.696
H1N1|A/common_goldeneye/Mongolia/1238/2010]|2010.559

HB6N2|A/common_coot/Republic_of Georgia/1/2010|2010.055
H2N5|A/black-headed_gull/Republic_of Georgia/9/2012|2012.142

H2N7|A/black-headed_gull/Republic_of Georgia/7/2012|2012.060
— ?HQM |A/black-headed_gull/Republic_of_Georgia/2/2011|2011.296
H1N1|A/black-headed_gull/Republic_of Georgia/1/2010]2010.052

HION2|A/quail/Lebanon/273/2010]2010.581 0.05
H10N3|A/duck/Jiangxi/33777/2013|2013.953
H10N3|A/duck/Jiangxi/33763/2013|2013.953
H10N3|A/duck/Jiangxi/33653/2013]|2013.953 0.04 s
H10N7|A/migratory_duck/Jiangxi/33195/2013|2013.953
H10N7|A/migratory_duck/Jiangxi/33038/2013|2013.953
H1N1|A/duck/Fujian/JF47/2014|2014.000
H4N6|A/duck/Hunan/S11893/2012|2012.230
H3N2|A/muscovy_duck/Vietham/LBM115/2012|2012.525
H3N2|A/duck/Vietnam/LBM48/2011|2011.890
H5N2|A/canvasback/Xianghai/428/2011|2011.748
e — H1N2|A/duck/Yunan/V286/2012|2012.000
H10N7|A/mallard_duck/Netherlands/2/2011|2011.181
. H10N7|A/mallard_duck/Netherlands/47/2010]2010.901
H6N8|A/mallard_duck/Netherlands/9/2013]2013.786 0.01
H3N8|A/mallard/Republic_of Georgia/3/2011|2011.718
H15N7|A/mallard/Novomychalivka/2-23-12/2010]2010.975

RA2=0.7136 o

0.03

y=0.003 x+ -6.0179

0.02

root—to-tip divergence
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1.0 time
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H5N8|A/turkey/England/052131/2016|2016.954
H5N8|A/turkey/England/003778/2017|2017.038
H5N8|A/chicken/Wales/000023/2016|2016.997
H5N8|A/wild_duck/Tatarstan/3059/2016|2016.751
. H5N8|A/Tufted_Duck/Switzerland/\VV237/2016|2016.866
H5N8|A/gadwall/Chany/97/2016|2016.691
H5N8|A/domestic_duck/Siberia/103/2016|2016.757
H5NB8|A/great_crested_grebe/Uvs-Nuur_Lake/341/2016|2016.396
H5N8|A/Bar-headed_Goose/Qinghai/BTY17-LU/2016|2016.369
H5N8|A/Bar-headed_Goose/Qinghai/BTY 17-B/2016|2016.369
H5N8|A/Bar-headed_Goose/Qinghai/BTY12-B/2016|2016.363
H5N8|A/Brown-headed_Gull/Qinghai/ZTO5-K/2016|2016.366
H5N8|A/Bar-headed_Goose/Qinghai/BTY14-LU/2016|2016.366
H5N8|A/Bar-headed_Goose/Qinghai/BTY 14-B/2016|2016.366
5 —— H3N8|A/duck/Mongolia/179/2015|2015.660
L—— H3NB6|A/duck/Bangladesh/26918/2015[2015.937
EE H4N6|A/chicken/Hunan/S1248/2010|2010.167
H4NG6|A/chicken/Hunan/S1267/2010]2010.167
‘ E H4N6|A/duck/Mongolia/118/2015|2015.660
) H3N8|A/duck/Mongolia/996/2015|2015.663
H4N6|A/duck/Mongolia/543/2015|2015.663
H11N3|A/environment/Bangladesh/1002/2010|2010.197
H11N3|A/duck/Bangladesh/1729/2010|2010.710

H5N7|A/Duck/Dongting/D76-1/2016]2016.989
_ESI-HONHAMUCK/MongoIia/%/ZO15|2015.660
H10N2|A/duck/Mongolia/154/2015|2015.660

' % H3N8|A/pintail/Chany/198/2016|2016.691

H3N8|A/teal/Chany/135/2016|2016.691
H3N8|A/mallard/Chany/185/2016|2016.691
H4NG6|A/teal/Chany_Lake/104__feather/2012|2012.650
H4NG6|A/shoveller/Chany_Lake/101/2012|2012.650
H4NG6|A/teal/Chany_Lake/104_cloaca/2012|2012.650
H4NG6|A/teal/Chany_Lake/106__cloaca/2012|2012.650
E HEN5|A/greylag_goose/lceland/0953/2011|2011.833

f ) H6N5|A/greylag_goose/lceland/0948/2011|2011.833
L H6N4|A/mallard_duck/Netherlands/30/2011|2011.797 0.0251 . .
I ] H4N3|A/mallard/Sweden/101900/2009|2009.868 o
PR — - H3N8|A/duck/Mongolia/173/2015|2015.660
_{ H11N9|A/duck/Yunnan/2908/2009|2009.000 *
H10N8|A/duck/Jiangxi/22960/2008|2008.954 B
- — H10N3|A/duck/Mongolia/518/2015[2015.663 0.0201 i
H3N8|A/duck/Mongolia/200/2015|2015.663
:{ H11N2JA/chicken/Nanjing/908/2009|2009.162
H7N3|A/shoveler/Egypt/00241-NAMRU3/2007|2007.011
. . E H11N9|A/mallard_duck/Netherlands/12/2009|2009.668 .
| H1N1|A/mallard_duck/Netherlands/28/2009|2009.970
E H7N7|A/mallard_duck/Netherlands/2/2009|2009.022
H7N7|A/mallard_duck/Netherlands/7/2009|2009.088
. . ) ? H6N2|A/mallard_duck/Netherlands/18/2009|2009.767

0.015¢ R72=0.5061 .

root-to—tip divergence

y=0.0015 x+ -3.0057

H5N2|A/Eurasian_wigeon/Netherlands/1/2009|2009.693
H5N3|A/mallard_duck/Netherlands/30/2008|2008.727
H6N1]|A/herring_gull/Sarma/51c/2006|2006.395
H1N1|A/barnacle_goose/Netherlands/1/2006|2006.022 .

0.010¢

2010.0 2012.5 2015.0

2.0 time
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H5N6|A/whooper_swan/Korea/Gangjin_48/2016|2016.885
H5N6|A/whooper_swan/Korea/Gangjin_49_2/2016|2016.885
H5N6|A/duck/Korea/ES2/2016|2016.874
H5N6|A/mandarin_duck/Korea/WB246/2016|2016.877
H5N6|A/environment/Korea/\W541/2016|2016.880
H5N6|A/environment/Korea/W543/2016|2016.880
H5N6|A/environment/Korea/W542/2016|2016.880
H5NG6|A/environment/Korea/W544/2016|2016.880

—— H5N6|A/chicken/Korea/HN1/2016|2016.874
H1N1|A/duck/Mongolia/520/2015|2015.663
H1N1|A/gadwall/Russia_Primorje/394/2016|2016.276
H1N1|A/teal/Russia_Primorje/390/2016|2016.276
H5N7|A/Duck/Dongting/D76-1/2016|2016.989
H10N2|A/duck/Mongolia/66/2015|2015.660
Mxied|A/duck/Mongolia/154/2015|2015.660
Mixed|A/duck/Mongolia/141/2015|2015.660
H10N3|A/duck/Mongolia/326/2015|2015.581
H10N3|A/duck/Mongolia/245/2015|2015.581

H12N2|A/Environment/Jiangxi/08488/2015|2015.882

H3N8|A/duck/Mongolia/20/2015]2015.657
H4N6|A/duck/Mongolia/769/2015|2015.663

E H4NG6|A/duck/Mongolia/101/2015]2015.660

H4N6|A/duck/Mongolia/127/2015|2015.660
H5N8|A/Bar-headed_Goose/Qinghai/BTY17-B/2016_]|2016.369
H5N8|A/Bar-headed_Goose/Qinghai/BTY17-LU/2016|2016.369
H5N8|A/Bar-headed_Goose/Qinghai/BTY 12-B/2016_]|2016.363
H5N8|A/Brown-headed_Gull/Qinghai/ZTO5-K/2016|2016.366
H5N8|A/Bar-headed_Goose/Qinghai/BTY 14-LU/2016|2016.366
H5N8|A/Bar-headed_Goose/Qinghai/BTY 14-B/2016|2016.366
H5N8|A/great_crested_grebe/Uvs-Nuur_Lake/341/2016]|2016.396

H5N5|A/environment/Kamchatka/18/2016|2016.749

_EE H5NB8|A/black-headed_gull/Tyva/41/2016|2016.396

H5N8|A/wild_duck/Tyva/35/2016|2016.396

=

0.8

— H3N8|A/muscovy_duck/Vietnam/LBM529/2013|2013.841
H2N3|A/mallard/Republic_of Georgia/2/2012|2012.077

—— H2N3J|A/northern_shoveler/Georgia/1/2010|2010.000

H7N3]A/mallard/Republic_of Georgia/3/2010]2010.090

{ H3N8|A/duck/Mongolia/996/2015|2015.663

H5N8|A/Cygnus_olor/Belgium/1567/2017|2017.140
H5NB8|A/chicken/Poland/79A/2016|2016.959
H5N8|A/duck/France/161108h/2016|2016.907
e H5NB8|A/chicken/Czech_Republic/206-17_2/2017|2017.014
—— H5NB8|A/chicken/Astrakhan/3131/2016|2016.948
H5N1|A/duck/Bangladesh/28250/2016|2016.093
H5N1|A/duck/Bangladesh/27892/2015|2015.975

H5N1|A/duck/Bangladesh/28389/2016|2016.161
H5N1|A/duck/Bangladesh/25845/2015|2015.523
H5N1|A/environment/Bangladesh/26170/2015|2015.696
H5N1|A/duck/Bangladesh/26182/2015|2015.696
H5N1|A/duck/Bangladesh/26188/2015|2015.696
H5N1|A/duck/Bangladesh/26251/2015|2015.696
H5N1|A/duck/Bangladesh/27820/2015|2015.975
H5N1|A/duck/Bangladesh/25887/2015|2015.520
H5N 1|A/duck/Bangladesh/25890/2015|2015.520
H5N1|A/duck/Bangladesh/25893/2015|2015.520
H5N1|A/duck/Bangladesh/25683/2015|2015.482

root-to—tip divergence
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2008
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0.030¢
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H5N8|A/wild_duck/Korea/PSC18-15/2010|2010.915
H5N8|A/wild_duck/Korea/PSC18-20/2010|2010.915
H5N2|A/tundra_swan/Shimane/3211A001/2011|2011.849
H5N3|A/duck/Mongolia/195/2011|2011.581
— H5N3|A/duck/Mongolia/194/2011|2011.581
E;— H5N2|A/duck/Bangladesh/1559/2009|2009.962
H5N7|A/Duck/Dongting/D76-1/2016|2016.989
H5N2|A/aquatic_bird/Korea/CN2/2009|2009.882
—— HB5N1|A/ruddy_turnstone/lceland/2899/2013|2013.389
L——— H5|A/razorbill/Scotland/7343/14|2014.167
'EE H5N2|A/spot-billed_duck/Xianghai/427/2011|2011.748
H5N2|A/baikal_teal/Xianghai/426/2011|2011.748
—— H5N2|A/little_grebe/Xianghai/429/2011|2011.748
_{ H5N8|A/duck/Thailand/CU-12205C/2012|2012.104

1

H5N2|A/canvasback/Xianghai/428/2011|2011.748

H5N2|A/green-winged_teal/Xianghai/430/2011|2011.748

H5N2|A/Eurasian_wigeon/Netherlands/1/2010|2010.737
{E H5N2|A/mallard_duck/Netherlands/28/2010]2010.709
1 = H5N3|A/mallard/Czech_Republic/15008-11K/2009|2009.688
E H5N3|A/greater_white-fronted_goose/Netherlands/5/2010|2010.866
H5N2|A/great_black-backed_gull/lceland/1110/2011]2011.789
H5N2|A/mule_duck/Bulgaria/25/2011|2011.805
H5N2|A/duck/Bulgaria/Shishmanzi-26/11|2011.805
H5N2|A/mule_duck/Bulgaria/237/2011]2011.893
H5N2|A/duck/Bulgaria/Shishmanzi-23/11|2011.805

H5N2|A/duck/Bulgaria/Shishmanzi-25/11|2011.805
H5N8|A/mule_duck/Bulgaria/328/2011|2011.893

E':—é:
H5N2|A/mallard/Czech_Republic/14602-37K/2011|2011.721

5 H5N3|A/common_teal/Poland/80/2012|2012.669
= H5N3|A/mallard/Poland/175/2011]|2011.627

— H5N2|A/greater_white-fronted_goose/Netherlands/2/2010|2010.077

| H5N2|A/graylag_goose/Poland/74/2010|2010.227

H5N2|A/guinea_fowl/Italy/10VIR-218-134/2010]2010.030
% H5N2|A/spur-winged_goose/Nigeria/226/2008|2008.254

g

H5N2|A/goose/Germany/R3160/09]2009.915
H5N2|A/spur-winged_goose/Nigeria/210/2008|2008.254
H5N2|A/spur-winged_goose/Nigeria/2/2008|2008.246

H5N3|A/mallard/Sweden/101226/2009|2009.844

H5N2|A/mallard/Sweden/101142/2009|2009.841

H5N3|A/mallard/Sweden/102063/2009|2009.874

H5N3|A/mallard/Sweden/101288/2009|2009.847

H5N9|A/mallard/Sweden/101020/2009|2009.838

H5N9|A/mallard/Sweden/101224/2009|2009.844
H5N3|A/mallard/Sweden/100628/2009|2009.819
H5N3|A/Anas_platyrhynchos/09-884/2008|2008.915
H5N3|A/Anas_platyrhynchos/Belgium/09-762-P1/2008|2008.833
Mixed|A/mallard/Sweden/79167/2008|2008.863
H5N3|A/mallard_duck/Netherlands/30/2008|2008.727
H5N2|A/Eurasian_wigeon/Netherlands/1/2009|2009.693
T H5N3|A/greater_white-fronted_goose/Netherlands/2/2009|2009.022
E H5N3|A/mallard_duck/Netherlands/19/2009]|2009.816
H5N3|A/mallard_duck/Netherlands/20/2009|2009.816
H5N2|A/whooper_swan/Germany-HE/R535/2009|2009.000

0.06

0.05

0.04

0.03

|:£
1 H5N3|A/duck/Germany/R1789/2008|2008.000

E H5N3|A/wild_duck/Germany-BY/R2892/2009|2009.000

root-to-tip divergence

H5N3|A/wild_duck/Germany/R2892/09|2009.000

] H5N3|A/duck/Moscow/4182/2010]2010.833

0.02
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Figure S2. Maximum clade credibility (MCC) trees and root-to-tip analysis of the
eight genes of the DT-H5N7 virus. A) PB2, B) PB1, C) PA, D) HA, E) NP, F) NA, G)
M, and H) NS. The DT-H5N?7 isolate is colored red, and the node bars are displayed
with the 95% highest posterior density (HPD) of the node height.



