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(A)

CTCTAGGCGACGACCAAATTITACATGTAATCGTTACCGCTCACGCCTTTGTAATA
ATCTTCTTTATAGTCATACCCATCATGATCGGAGGATTCGGCAACTGATTAGTCC
CCCTCATAATCGGTGCCCCCGACATAGCATTCCCGCGAATAAACAACATAAGCT
TTTGACTCCTCCCCCCATCATTCCTCCTGCTACTAGCTTCATCCACTGTAGAAGCT
GGCGCCGGCACAGGCTGAACTGTCTACCCTCCCCTAGCAGGTAACCTCGCCCAC
GCCGGAGCTTCAGTAGACCTGGCTATCTTCTCACTCCACTTAGCCGGTATCTCCT
CCATTCTITGGAGCCATCAACTTTATCACCACAGCTATCAACATAAAACCCCCCG
CACTCTCACAATACCAAACCCCACTATTTGTCTGATCCGTGCTAATTACCGCCAT
CCTACTCCTTCTATCACTCCCCGTACTCGCCGCCGGTATTACAATACTACTAACT
GATCGAAACCTAAACACCACATTCTTCGATCCCGCTGGAGGAGGAGACCCAAT
CCTGTACCAACACCTATTCTGATTTTTC

(B)
BOLD TaxonIlD Taxonomy Report

Order Family Species
Anseriformes[99 individuals][ll species]
Anatidae[99 individuals][ll species]

Anser albifrons[23 individuals]
Anser anser[19 individuals]
Anser brachyrhynchus[5 individuals]
Anser caerulescens[ll individuals]
Anser cygnoides[10 individuals]
Anser erythropus[4 individuals]
Anser fabalis[1ll individuals]
Anser indicus[6 individuals]
Anser rossii[2 individuals]
Anser sp.[l individuals]

Branta canadensis[7 individuals]

Figure S1. Host information by COI gene sequence. Initial input of Barcoding COI gene
(A) and information of bird species identification (B)



Table S1. Information of strains with more than 99% genetic homology

(MH411894.1)

(MH412146.1)

K6 K17
Gen % genetic % genetic
e Strain homolog | Strain homolog
y y
A/Mallard/Alaska/AH0029066S.1.A/2 99 34 A/Mallard/Alaska/AH0029066S.1.A/2016 9962
016(H12N5) (MN254630.1) (H12N5) (MN254630.1)
A/Aix galericulata/South Korea/K17- 9921 A/Mallard/California/D1713638/2017(H1 9915
1638-5/2017(H6N5) (MK830104.1) 2N5) (MK995808.1)
A/glaucous-winged gull/Southcentral
rB2 Alaska/16MB03648/2016(H5N2) 99.17 g\%;g;fﬁ;ah/ D1801802/2018(H5N2) | g9 4
(CY239407.1)
A/glaucous-winged  gull/Southcentral
Alaska/16MB03648/2016(H5N2) 99.44
(CY239407.1)
A/American black
é/é\/l(ﬂllazrg@l(?\il;aé‘gﬁgg.z19)0668'2‘p‘/ 2 1 9956 duck/Maryland/160S2661/2017(H7N3) | 99.27
(MK236794.1)
A/glaucous-winged gull/Southcentral
Alaska/16MB03648/2016(H5N2) 99.38
(CY239406.1)
A/northern pintail/Alaska/16-041335- 9991
PB1 | 6/2016(H5N2) (MH546889.1)
A/northern pintail/Alaska/16-041335- 9991
18/2016(H5N2) (MH546873.1)
A/northern pintail/Alaska/16-041335- 9916
16/2016(H5N2) (MH546857.1)
A/mallard
duck/California/UCD738/2016(H4N5) | 99.03
(KY990805.1)
A/Aix galericulata/South Korea/K17- 99 49 A/Mallard/California/D1713634/2017(H9 99.33
1638-5/2017(H6N5) (MK830102.1) N2) (MK995798.1)
A/Northern
Afemperor  goose/Alaska/UGAILS- | o 5 Shoveler/California/D1715961/2017(HSN | 99.28
6737/2015(H3N8) (KX949459.1) £ (MK995838.1)
A/Green-Winged
Afemperor  goose/Alaska/UGAILS- | o » o Teal/California/D1800952/2018(HIN2) | 99.28
6758/2015(H3N8) (KX949467.1) (MK995782.1)
A/Green-Winged
A/emperor  goose/Alaska/UGAI15- . ) .
PA 99.26 Teal/California/D1800177/2018(mixed) 99.28
6759/2015(H3N8) (KX949475.1) (MK995772.1)
A/emperor  goose/Alaska/UGAI15- 9921 A/mallard/Alberta/71/2017(H3N8) 9928
6734/2015(H3N8) (KY131296.1) (MH411975.1)
A/Mallard/California/D1713634/2017( 9916 A/mallard/Alberta/40/2017(H3N8) 9933
HIN2) (MK995798.1) (MH411894.1)
A/mallard/Alberta/71/2017(H3N8) 99.16 A/mallard/Alberta/362/2017(H3N8) 99.04
(MH411975.1) (MH637046.1)
A/mallard/Alberta/40/2017(H3N8) 99.16 A/mallard/Alberta/81/2017(H3N8) 99.28




A/mallard/Southcentral

Allesser snow goose/Oregon/16-006224-

Alaska/12ML01469/2014(mixed) 99.16 99.19
CY194170.1) 1/2016(H5N3) (MH546530.1)
A/Northern A/blue-winged
Shoveler/California/D1715961/2017 | 99.12 teal/Alberta/98/2017(H3N8) 99.28
(H8N4) (MK995838.1) (MH412308.1)
A/Green-Winged A/northern
Teal/California/D1800952/2018(HIN2) | 99.12 shoveler/California/ AH0076719/2016(H7 | 99.1
(MK995782.1) N3) (KY550793.1)
A/Green-Winged
Teal/California/D1800177/2018(mixed | 99.12 8%362%%‘6‘11;’ erta/182/2017(H3N8) 99.15
) (MK995772.1) !
A/Green-Winged
gﬁ;ﬁgﬁ;’ erta/273/2017(HANG) | g4 1, Teal/Nevada/D1612806/2016(H5N2) 99.06
' (MK928161.1)
A/blue-winged
%ﬁ;g;ﬁf‘ll;’ erta/498/2017(HANG) | g4 15 teal/Alberta/205/2017(H4N6) 99.28
' (MH932335.1)
A/blue-winged
teal/Alberta/210/2017(H4N6) 99.12 g\gﬂ;gzgjg‘?:’ erta/249/2017(HANG) 99.28
( MH932445.1) :
A/blue-winged
teal/Alberta/209/2017(H4NG6) 99.12 g\gﬁ;gzg%ﬁl;’ erta/243/2017(HANG) 99.28
(MH932407.1) :
A/mallard/Alberta/231/2017(H4N6) 9912 A/mallard/Alberta/245/2017(H4N®6) 9928
(MH932391.1) (MH932128.1)
A/American green-winged
gﬁ;ﬂ;ggﬁ? erta/228/2017(HANG) | gq 1, teal/Illinois/170S2545/2017(H4NG6) 99.15
(MK237839.1)
A/blue-winged
teal/Alberta/207/2017(H4N6) 99.12 %ﬁ;g;;ﬁl)bem/ 251/2017(HANG) 99.28
(MH932311.1) !
. A/blue-winged
g‘éﬁ;gzgi/gﬁl)bem/ 129/2017(mixed) | gq 15 teal/Illinois/170S2553/2017(H6N1) 99.01
(MK237200.1)
A/blue-winged A/mallard/Southcentral
teal/Alberta/205/2017(HANG) 99.12 Alaska/12ML01469/2014(mixed) 99.32
( MH932335.1) (CY194170.1)
Afblue-winged A/bufflehead/Alaska/512/2014(FH4NS)
teal/Alberta/211/2017(HANG) 99.12 (KT338435.1) 99.23
(MH932303.1)
A/mallard/Alberta/249/2017(H4N6) 99.12 A/mallard/Washington/16-027073- 99.98
(MH932343.1) 5/2016(H5N2) (MH546802.1)
A/mallard/Alberta/253/2017(H4N6) 9912 A/mallard/Washington/16-027073- 9928
(MH932287.1) 48/2016(H5N2) (MH546794.1)
A/mallard/Alberta/243/2017(H4N6) 9912 A/mallard/Washington/16-027073- 9928
(MH932273.1) 46/2016(H5N2) (MH546786.1)
A/mallard/Alberta/241/2017(H4N6) 9912 A/mallard/Washington/16-027073- 9928
(MH932257.1) ' 22/2016(H5N2) (MH546770.1) '
A/blue-winged .
teal/Alberta%206/201 7(H4N6) 99.12 A/mallard/Washington/16-027073- 99.28

(MH932265.1)

21/2016(H5N2) (MH546762.1)




A/mallard/Alberta/255/2017(H4N6)

A/mallard/Alberta/498/2017(H4NG6)

(MH932241.1) 99.12 (MH932484.1) 99.28
A/mallard/Alberta/234/2017(H4N6) 9912 A/mallard/Alberta/231/2017(H4N®6) 9928
(MH932249.1) (MH932391.1)
A/mallard/Alberta/251/2017(H4N6) 9912 A/emperor goose/Alaska/UGAI15- 9941
(MH932224.1) 6737/2015(H3N8) (KX949459.1)
A/mallard/Alberta/233/2017(H4N6) 9912 A/emperor goose/Alaska/UGAI15- 9941
(MH932184.1) 6758/2015(H3N8) (KX949467.1)
A/mallard/Alberta/123/2017(H4N6) 9912 A/emperor goose/Alaska/UGAI15- 9941
(MH932144.1) 6759/2015(H3N8) (KX949475.1)
A/blue-winged
&ﬁ?ﬂ;ﬁﬁj erta/245/2017(HANG) | g4 1, teal/Albertjzlo/zm7(H4N6) 99.27
’ (MH932445.1)
A/blue-winged
g\fﬁ:g;ﬁ/ﬁl;’ erta/232/2017(HANG) | g4 15 teal/Alberta%209/2017(H4N6) 99.27
(MH932407.1)
A/mallard/Alberta/201/2017(H4N6) 9912 A/mallard/Alberta/228/2017(H4N®6) 9997
(MH932120.1) (MH932383.1)
A/mallard/Alberta/362/2017(H3N8) Afblue-winged
( MH637046.1) 99.12 teal/Alberta/207/2017(H4N6) 99.27
(MH932311.1)
A/blue-winged .
teal/Alberta/98/2017(H3N8) 99.12 g\gﬂ;ﬁ;ﬁ? erta/129/2017(mixed) 99.27
(MH412308.1) ’
A/mallard/Alberta/81/2017(H3N8) 9912 A/mallard/Alberta/253/2017(H4N®6) 99.97
(MH412146.1) (MH932287.1)
A/mallard/Washington/16-027073- 9912 A/mallard/Alberta/241/2017(H4N®6) 9927
5/2016(H5N2) (MH546802.1) (MH932257.1)

. A/blue-winged
A/mallard/Washington/16-027073- 99.12 teal/Alberta/206/2017(FH4N6) 99.27
48/2016(H5N2) (MH546794.1) (MH932265.1)
A/mallard/Washington/16-027073- 9912 A/mallard/Alberta/123/2017(H4N6) 99.07
46/2016(H5N2) (MH546786.1) (MH932144.1)
A/mallard/Washington/16-027073- 9912 A/mallard/Alberta/232/2017(H4N6) 99,97
22/2016(H5N2) (MH546770.1) (MH932112.1)
A/mallard/Washington/16-027073- 9912 A/mallard/Alberta/273/2017(H4NG6) 99,97
21/2016(H5N2) (MH546762.1) (MH981933.1)

. . A/blue-winged
A/mallard/California/16-038989- 99.12 teal/Alberta/211/2017(FH4NG6) 99.27
4/2016(H5N2) (MH546570.1) (MH932303.1)
A/mallard/Southcentral
Alaska/12ML00991_AAF1/2014(H5N2 | 99.12 gﬁ’;;g;jﬁl;’ erta/255/2017(HANG) 99.27
) (CY194194.1) '
A/bufflehead/Alaska/512/2014(H4NS) 9907 A/mallard/Alberta/201/2017(H4N6) 9927
(KT338435.1) (MH932120.1)
A/mallard/Washington/16-028147- 99.07 A/mallard/Washington/16-028147- 99.23
4/2016(H5N2) (MH546810.1) 4/2016(H5N2) (MH546810.1)
A/mallard/Washington/16-027073- 99.07 A/emperor goose/Alaska/UGAI15- 9936

45/2016(H5N2) (MH546778.1)

6734/2015(H3N8) (KY131296.1)




Allesser  snow  goose/Oregon/16-

A/mallard/Southcentral

99.07 Alaska/12ML00991_AAF1/2014(H5N2) 99.27
006224-1/2016(H5N3) (MH546530.1) (CY194194.1)
A/mallard/Alberta/53/2017(H3N8) 99,02 A/mallard/Alberta/233/2017(H4N6) 99,97
(MH932351.1) (MH932184.1)
A/mallard/Alberta/30/2017(H3N8) 99,02 A/mallard/Alberta/234/2017(H4N®6) 99,97
(MH932327.1) (MH932249.1)
A/mallard/Alberta/230/2017(H3N8) 9902 A/mallard/Washington/16-027073- 9923
( MH932295.1) 45/2016(H5N2) (MH546778.1)
A/mallard/Alberta/246/2017(H3N8) 9902 A/mallard/California/16-038989- 9918
(MH932176.1) 4/2016(H5N2) (MH546570.1)
A/mallard/Alberta/292/2017(H3N8) 9902 A/mallard/Nevada/16-035274- 9914
(MH932160.1) 2/2016(H5N2) (MH546674.1)
Alblue-winged A/mallard/Oregon/16-028808-
teal/Alberta/4/2017(H3N8) 99.02 99.09
(MH932152.1) 2/2016(H5N2) (MH546714.1)
. A/mallard/Southcentral
g\fﬁ:g;ﬁ/ﬁ;’ erta/270/2017(mixed) | g4 5 Alaska/12ML01175/2014(mixed) 99.14
(CY206803.1)
Afblue-winged A/northern pintail/Alaska/UGAI15-
teal/Alberta/3/2017(H3N8) 99.02 99.14
(MHA411905.1) 6407/2015(H3N8) ( KX949451.1)
A/green-winged  teal/Alaska/UGAI15- 99.14
7287/2015(H3N8) (KX949491.1)
A/northern pintail/Alaska/UGAI15- 99.14
7291/2015(H3N8) (KX949507.1)
A/northern pintail/Alaska/UGAI15- 9914
7300/2015(H6N1) (KY131359.1)
A/green-winged  teal/Alaska/UGAI15- 99.14
6067/2015(H8N4) (KY131249.1)
A/American green-winged
teal/Nevada/16-033700-1/2016(H5N2) 99.05
(MH546202.1)
A/northern pintail/Alaska/UGAI15- 99.09
7288/2015(H3N8) (KX949499.1)
A/green-winged  teal/Alaska/UGAI15- 99.09
7286/2015(H3N8) (KX949483.1)
A/mallard/Alberta/53/2017(H3N8) 9918
(MH932351.1)
A/mallard/Alberta/30/2017(H3N8) 9918
(MH932327.1)
A/mallard/Alberta/230/2017(H3N8) 9918
(MH932295.1)
A/mallard/Alberta/246/2017(H3N8) 9918
(MH932176.1)
A/mallard/Alberta/292/2017(H3N8) 9918
(MH932160.1)
A/blue-winged 9918
teal/Alberta/4/2017(H3N8) (MH932152.1)
A/mallard/Alberta/270/2017(mixed) 9918

(MH932136.1)




A/blue-winged

teal/Alberta/3/2017(H3N8) (MH411905.1) | °18
A/northern pintail/Alaska/UGAI15- 9904
7399/2015(H3N6) (KY131391.1) :
A/northern pintail/Alaska/UGAI15- 9904
6994/2015(H6N1) (KY131328.1) '
A/mallard/Alaska/UGAI15- 99
7301/2015(mixed) (KX949547.1)
HA A/Aix galericulata/South Korea/K17- 993
1638-5/2017(H6N5) ( MK830100.1)
Allesser A/American green-winged
scaup/Wisconsin/170S5811/2017(H6N | 99.67 teal/Missouri/170S3212/2017(H3N8) 99.55
1) (MK236919.1) (MK236738.1)
A/Northern A/blue-winged
Pintail/Arizona/D1800538/2018(H12N | 99.6 teal/Illinois/170S52636/2017(H4N6) 99.42
2) (MK995828.1) (MK237055.1)
A/American .
wigeon/California/LDC523/2016(H6N | 99.6 l&/gagg%/ (1))}“0/ 16050620/2016(HION7) | g 5
1) (MH251193.1) !
A/northern A/Blue-winged Teal/North
shoveler/Missouri/17054821/2017(H6 | 99.6 Carolina/AH0114567S.5.A/2017(H4N6) 99.11
N1) (MK237918.1) (MN254118.1)
A/American A/Northern
wigeon/Missouri/17054780/2017(H6 99.53 Shoveler/Nevada/D1615770/2016(HI0N9 | 99.04
NP | N1) (MK237159.1) ) (MK928247.1)
A/American green-winged A/mallard/Idaho/16-034834-
teal/Tennessee/18050447/2018(H5N2) | 99.47 99.1
( MK237929.1) 1/2016(H5N2) (MH546580.1)
. A/mallard
f‘)/ S\Ziﬁ;ilz/%hic))/ 18052668/2018(HON | o4 duck/Illinois/170S1431/2017(H10N7) 99.04
(MG280472.1)
A/American A/green-winged
Wigeon/Ohio/18051967/2018(H6NT1) 99 teal/Missouri/15056706/2015(H6N1) 99.03
(MN431212.1) (KY563727.1)
AlAmerican Green-winged A/mallard/Idaho/UGAI16-
Teal/Ohio/18052656/2018(H6N1) 99 99.03
(MN430901.1) 1929/2016(H3N8) (CY235197.1)
A/mallard/Arkansas/AI09-5761/2009 99
(H2N3) (CY141020.1)
NA A/Aix galericulata/South Korea/K17- 9916
1638-5/2017(H6N5) (MK830105.1)
A/mallard/Kentucky/AH00729344/201 A/Northern
6 (H7N2) (KY550970.1) 99.59 Pintail/Arizona/D1800538/2018(H12N2) 99.22
(MK995826.1)
A/mallard A/Blue-winged Teal/South
MP duck/Ohio/15057510/2015(H11N3) 99.49 Dakota/AH0037508S.7.A/2015(N8) 99.12
(KY561112.1) (MN253741.1)
A/Northern A/Mexican duck/EstadodeMexico;
shoveler/Mississippi/16055984/2016 99.39 Lerma/M_UIFMVZ377/2016(H5N2) 99.03

(H6N1) (MG280067.1)

(MK828141.1)




A/Mallard

A/mallard/Ohio/170S5967/2017(H3N1)

Duck/Ohio/16050899/2016(H2N3) 99.29 99
(MN552532.1) (MK236986.1)
A/mallard/Idaho/UGAI16- 9929 A/mallard/Pennsylvania/UGAI15- 99
1941/2016(mixed) (CY235246.1) 4892/2015(H1N1) (MH341857.1)
A/blue-winged A/mallard
teal/Louisiana/UGAI15- 99.29 duck/Ohio/16050859/2016(H3N8) 99
2510/2015(H7N3) (KY013813.1) (MG280174.1)

. A/mallard
A/blue-winged  teal/Texas/UGAI14- )
3653/2014(mixed) (CY205500.1) 99.29 g‘j{g(z/%lgg 1/ '116)050862/ 2016(H3NS) 99
A/northern A/mallard
pintail/Alaska/819/2014(H4N6) 99.29 duck/Ohio/16050846/2016(H3N8) 99
(KT338548.1) (MG280490.1)
A/American green-winged A/mallard
teal/Alaska/306/2014(H3N3) 99.29 duck/Ohio/16050843/2016(H3NS8) 99
(KT338352.1) (MG280070.1)

. A/American

A/Mallard/Pennsylvania/AH0119501S .
7.A/2017(Mixed) (MN253842.1) P xﬁeg;él(\)/({;gﬁnd/%OSS139/2()1 O(HONS 1 55
A/Mallard/Ilinois/170S2751/2017(H5 9919 A/blue-winged teal/Texas/UGAI15- 99
N2) (MN431105.1) ) 6811/2015(H4N8) (KY014007.1)
A/mallard/Washington/16-027073- 9919 A/blue-winged teal/Texas/UGAI15- 99
5/2016(H5N2) (MH546806.1) 6848/2015(H4NS8) (KY014015.1)
A/mallard/Washington/16-027073- 9919 A/mallard/Utah/AH0020690/2015(H7N3) 99
48/2016(H5N2) (MH546798.1) (KY551350.1)
A/mallard/Washington/16-027073- 99.19 A/mallard/Idaho/AH0011522/2015(H7N7 99
46/2016(H5N2) (MH546790.1) : ) (KY551319.1)
A/mallard/Washington/16-027073- 9919
45/2016(H5N2) (MH546782.1) '
A/mallard/Washington/16-027073- 9919
22/2016(H5N2) (MH546774.1) '
A/mallard/Washington/16-027073- 9919
21/2016(H5N2) (MH546766.1)
A/Northern
shoveler/Ohio/160S5078/2016(H10N7 | 99.19
) (MG280008.1)
A/mallard/Idaho/UGAI16- 9919
1957/2016(mixed) (CY235299.1)
A/cinnamon teal/Idaho/UGAI16- 99.19
1910/2016(mixed) (CY235050.1)
A/American
wigeon/California/HS001/2015(H6N2) | 99.19
(KY983210.1)
A/mallard/Louisiana/UGAI15- 9919
0711/2015(H7N3) (KY013743.1)
A/blue-winged  teal/Texas/UGAI15- 99.19
2283/2015(H7N3) (KY013783.1)
A/blue-winged  teal/Texas/UGAI15- 99.19

2338/2015(H7N3) (KY013791.1)




A/northern
pintail/Alaska/861/2014(H3N8)
(KT338564.1)

99.19

A/northern
pintail/Alaska/580/2014(H3N8)
(KT338486.1)

99.19

A/mallard/Alaska/468/2014(H4NG6)
(KT338399.1)

99.19

A/harlequin
duck/Alaska/46/2014(HINT1)
(KP896494.1)

99.19

A/American green-winged
teal/Alaska/44493-588/2009(H3N8)
(1X081197.1)

99.19

A/Mallard/Ohio/180S1280/2018(H7N
1) (MN431087.1)

99.08

A/mallard/Alberta/572/2017(mixed)
(MH981948.1)

99.08

A/cinnamon teal/Idaho/UGAI16-
1901/2016(H4N6) (CY235163.1)

99.08

A/cinnamon teal/Idaho/UGAI16-
1881/2016(H4N6) (CY235123.1)

99.08

A/mallard/Alaska/UGAI15-
6397/2015(H6NS8) (KX949431.1)

99.08

A/green-winged teal/Alaska/UGAI15-
6400/2015(H3N8) (KX949439.1)

99.08

A/northern  pintail/Alaska/UGAI15-
6407/2015(H3N8) (KX949455.1)

99.08

A/northern  pintail/Alaska/UGAI15-
6978/2015(H6N1) (KY131308.1)

99.08

A/green-winged
teal/Alaska/239/2013(H3N8)
(KY130980.1)

99.08

A/mallard/Southcentral
Alaska/12ML01055/2014(H1N1)
(CY206790.1)

99.08

A/northern
pintail/Alaska/562/2014(H3N8)
(KT338463.1)

99.08

A/northern pintail/Interior
Alaska/8BM3696/2008(H3N8)
(CY080093.1)

99.08

NS

A/blue-winged
teal/Missouri/170S3211/2017(H3N1)
(MK236976.1)

99.52

A/northern pintail/Alaska/16-041335-
6/2016(H5N2) (MH546895.1)

99.44

A/glaucous-winged gull/Southcentral
Alaska/16MB03648/2016(H5N2)
(CY239404.1)

99.52

A/northern pintail/Alaska/16-041335-
18/2016(H5N2) (MH546879.1)

99.44

A/Aix galericulata/South Korea/K17-
1638-5/2017(H6N5) (MK830107.1)

99.4

A/northern pintail/Alaska/16-041335-
16/2016(H5N2) (MH546863.1)

99.44




A/northern pintail/Alaska/16-041335-

A/Mallard/Alaska/AH0029066S.8.A/2016

6/2016(H5N2) (MH546895.1) 994 (H12N5) (MN254195.1) 9933
A/northern pintail/Alaska/16-041335- 994 A/mallard/Alberta/412/2017(H11N9) 9933
18/2016(H5N2) (MH546879.1) (MH637323.1)
A/northern pintail/Alaska/16-041335- 994 A/mallard/Alberta/414/2017(H11N9) 99 44
16/2016(H5N2) (MH546863.1) (MH637219.1)
A/Mallard/Alaska/AH0029066S.8.A/2 9928 A/mallard/Alberta/380/2017(H11N9) 9933
016(H12N5) (MN254195.1) (MH412478.1)
A/mallard/Alberta/305/2018(H4N6) 9928 A/mallard/Alberta/350/2017(H11N9) 9933
(MK861133.1) (MHA411885.1)
A/mallard/Alberta/299/2018(H4N6) 99.28 A/mallard/Alberta/416/2017(H11N9) 99.44
(MK861132.1) (MH637129.1)
A/Northern
gﬁggﬁjﬁ?ertﬁ/ SH/2018(HANG) | 59 1 Pintail/Washington/AH00425105.8.A/201 | 99.21
5(HIN2) (MN254234.1)
A/mallard/Alberta/278/2018(H4NG6) 99.28 A/mallard/Alberta/328/2017(H3N8) 9921
(MK861123.1) (MH637140.1)
A/mallard/Alberta/586/2017(H3N8) Afblue-winged
(MH932525.1) 99.28 teal/Towa/13052349/2013(H4NS) 99.21
(KJ568157.1)
A/blue-winged
%ﬁzg;giﬁl;’ erta/t12/2017(HIIN) | g4 ¢ teal/Alberta%164/2017(H3N8) 99.21
(MHA412138.1)
A/blue-winged
g\fﬁig;gigﬁl;’ erta/t11/2017(H3N8) | o4 g teal/Alberta§162/2017(H3N8) 99.21
(MHA411911.1)
A/mallard/Alberta/414/2017(H11N9) 9928 A/mallard/Alberta/411/2017(H3N8) 9932
(MH637219.1) (MH637258.1)
A/mallard/Alberta/328/2017(H3N8) 9928 A/Mallard/California/D1713634/2017(H9 99.1
(MH637140.1) N2) (MK995797.1)
A/mallard/Alberta/416/2017(H11N9) 9928 A/mallard/California/UCD1357/2017(H3 99.1
(MH637129.1) N8) (MH251182.1)
A/mallard/Alberta/380/2017(H11N9) 9928 A/blue-winged teal/Guatemala/CIP049- 99.1
(MH412478.1) S_H120-33/2014(H12N4) (MK326849.1)
Afblue-winged A/blue-winged teal/Guatemala/CIP049-
teal/Alberta/164/2017(H3N8) 99.28 99.1
(MH412138.1) H116-51/2013(H5N3) (MK326794.1)
Afblue-winged A/blue-winged teal/Guatemala/CIP049-
teal/Alberta/162/2017(H3N8) 99.28 99.1
(MHA411911.1) H116-50/2013(H5N3) (MK326786.1)
A/mallard/Alberta/350/2017(H11N9) 99.98 A/blue-winged teal/Guatemala/CIP049- 991
(MH411885.1) H116-22/2013(H5N3) (MK326766.1)
A/Northern .
Pintail/Washington/AH0042510S.8.A/ | 99.16 ﬁﬁfﬁ'&fﬁﬁﬁ&@ (GI\;I%QZIE;‘;&S/ %IPO@' 99.1
2015(H9N2) (MN254234.1)
A/Northemn A/blue-winged teal/Guatemala/CIP049-
Shoveler/18053591/2018(H10N3) 99.16 99.1
(MN430734.1) H121-36/2014(H2N9) (MK326709.1)
A/Green-Winged  Teal/Southcentral .
Alaska/l8MB§1702/2018(H10N7) 99.16 Afblue-winged teal/Guatemala/CIPO49- | o |

(MN210264.1)

H119-01/2014(H12N3) (MK326693.1)




A/mallard/Alberta/595/2017(H3N8)
(MH932475.1)

99.16

A/blue-winged
teal/Guatemala/CIP049H105-
08/2011(H3N3) (KY673160.1)

99.1

A/mallard/Alberta/587/2017(H3N8)
(MH932468.1)

99.16

A/blue-winged
teal/Guatemala/CIP049H102-
18/2011(HIN3) (KX960456.1)

99.1

A/mallard/Alberta/408/2017(H3N8)
(MH637428.1)

99.16

A/green-winged
teal/Ohio/16053692/2016(H4N2)
(MG280503.1)

99.21

A/mallard/Alberta/398/2017(H3N8)
(MH637216.1)

99.16

A/mallard/Alberta/595/2017(H3N8)
(MH932475.1)

99.21

A/Mallard/Ohio/18051880/2018(H6N
1) (MN430975.1)

99.05

A/mallard/Alberta/408/2017(H3N8)
(MH637428.1)

99.21

A/Mallard/California/D1713634/2017(
HI9N2) (MK995797.1)

99.05

A/mallard/Alberta/398/2017(H3N8)
(MH637216.1)

99.21

A/mallard/California/UCD1357/2017(
H3N8) (MH251182.1)

99.05

A/glaucous-winged
Alaska/16MB03648/2016(H5N2)
(CY239404.1)

gull/Southcentral

99.65

Allesser
scaup/Wisconsin/17055811/2017(H6N
1) (MK237378.1)

99.05

A/American
wigeon/Missouri/17054780/2017 (H6
N1) (MK237197.1)

99.05

Al/greater
scaup/Wisconsin/17054533/2017(H6N
1) (MK236725.1)

99.05

A/blue-winged
teal/Guatemala/CIP049-S_H120-
33/2014(H12N4) (MK326849.1)

99.05

A/blue-winged
teal/Guatemala/CIP049-H116-
51/2013(H5N3) (MK326794.1)

99.05

A/blue-winged
teal/Guatemala/CIP049-H116-
50/2013(H5N3) (MK326786.1)

99.05

A/blue-winged
teal/Guatemala/CIP049-H116-
22/2013(H5N3) (MK326766.1)

99.05

A/blue-winged
teal/Guatemala/CIP049-H116-
10/2013(H5N3) (MK326745.1)

99.05

A/blue-winged
teal/Guatemala/CIP049-H121-
36/2014(H2N9) (MK326709.1)

99.05

A/blue-winged
teal/Guatemala/CIP049-H119-
01/2014(H12N3) (MK326693.1)

99.05

A/American green-winged
teal/Oregon/17-000383-3/2016(H5N2)
(MH546215.1)

99.05




A/green-winged

teal/Ohio/16053692/2016(H4N2) 99.05
(MG280503.1)
A/mallard/Utah/AH0075849/2016(H7 99.05
N3) (KY551423.1)
A/mallard/Illinois/140S3635/2014(mix 99.05
ed) (KY463882.1) :
A/mallard/Idaho/ND0002646/2013(H4 99.05
N6) (KM373990.1)

A/blue-winged
teal/Towa/13052349/2013(H4NS) 99.05
(KJ568157.1)
A/mallard/Wisconsin/11053577/2011( 9905
H6N5) (CY166214.1)
A/mallard/Ohio/110S2045/2011(mixe 9905

d) (CY132006.1)




A. PB2

@ A/Bean Goose/South Korea/KNU18-6/2018 HENS | PB2
@ AAIx galericulata/South Korea/K17-1638-5/2017 HENS | PB2
H5N2 | PB2

Algk
AMallard/Alaska/AH0290665.1 22016 H12NS | PB2
AMallard/Calfornia/D1713638/2017 H12N5 | PB2(2)
AMallard/California/D1713638/2017 H12NS | PB2

Ablue-winged_tealMissour/170S3211/2017 HIN1 | PB2
Ablue-winged_tealMissouri/170S323472017 HING | PB2
AMallard/Utah/D1801802/2018 HSN2 | PB2
I ABlue-winged TealTexas/AH0040170S 1 A2015 HAN8 | PB2
f Algreen-winged_teal/Albenta/431/2017 H3N8 | PB2(2)
Algreen-winged_teal/Alberta/431/2017 H3NS | PB2
Amaliard/AlaskaND0006301/2013 H3N8 | PB2

|- AlAmerican_wigeon/Calfornia/COL041/2014 H5N2 | PB2

I~ A/mallard/idaho/AH0008589/2015 H7N4 | PB2

'L \_teal/C: 1/2016 HTNG | PB2

Alpintail_duck/Ohio/160S500072016 HINS | PB2

Amorther pintail/Alaska/568/2013 HTN3 | PB2

Aforthern pintail/Alaska/856/2013 H1ON7 | PB2
Alblue-winged_teal/Guatemala/CIP049H109-38/2012 HINS | PB2
ANorther shoveler/Alaska/ND0006934/2013 H1ONT | PB2
[-[Nmuafwr:auomwmzonms H11N9 | PB2

a9

E

Anorthem_pintailAlaska/619/2014 H7N4 | PB2
| Alaskal H2N3 | PB2

Amallard/Alberta532/2017 HBN4 | PB2
Anorthem_shoveler/Calfornia/9228/2008 H4NG | PB2
Afmallard/Calfornia/9573/2008 HANG | PB2
e black duck/New HION7 | PB2

black duck/New H4NG | PB2
Ablue-winged_teallLouisiana/Al09-4180/2008 HANG | PB2
Ablue-winged_tealTexas/Al09-6182/2009 HEN2 | PB2

97 [ Alue-winged tealiNew Brunswick/03757/2009 H3NG | PB2
P vinged HINZ| P82
Ablue-winged teal Texas/Al1 1-3181/2011 HAN2 | PB2

Amallard/Minnesota/Sg-00133/2007 HANG | PB2
Aimaliard Maryland/708/2005 H3N2 | PB2
AfpintailAlbertal166/2003 H3NG | PB2
|- Aturkey/Virginial505477-17/2007 HN1 | PB2

o H3NG | PB2

@ 1 Alduck/Jiangsuk12032010 HSNS | PB2
- I_QSE Awigeon/Sakha/1/2014 HSNS | PB2

I+ A/mallard/Minnesota/Sg-00831/2008 H3N8 | PB2
Alblue-winged_tealMaryland/06MD462/2006 H12N2 | PB2
Afnuddy_tumstone/New_Jersey/Sg-00563/2008 H1ONT | PB2
Afruddy turnstone/New Jersey/Al11-1968/2011 HTN3 | PB2
HN2 | PB2
AAmerican green-winged teallOhio/12052256/2012 HGNS | PB2
e — Aimallard/Calfornia/1492/2010 HGN4 | PB2
Anorthem shoveler/Guatemala/CIPO49H104-69/2011 H11N3 | PB2
g i 14 HANG | PB2
Ablue-winged tealflinois/1 2052951/2012 H11N3 | PB2
Amallard/Ohio/11052001/2011 HINY | PB2
Ablue-winged tealiGuatemala/CIP049H113-07/2013 H14N3 | PB2
Aforthem shovelerMississippi'1 105581272011 H11N9 | PB2
Amallardlinois/110S5576/2011 HSN3 | PB2
Afnorthem shoveler/Ohio/120S5647/2012 H2N3 | PB2
AmalardMinnesota/AH0059608/2015 HINS | PB2
Algreen-Winged teallOhio/150S470472015 HANG | PB2
Alblue-winged tealOhio/ 1305210412013 H2N3 | PB2
o7 |5 Ablue-winged tealiGuatemala/CIP049H109-14/2012 HAN3 | PB2
5 L Ablue-winged teal/Guatemala/CIPO49H113-53/2013 H5N3 | PB2
AEngland/2220137/2010 HINY | PB2
ANietnam/13VH1-62013 HIN1 | PB2
A/Czech Republic/204/2013 HIN1 | PB2
Alswine/France/12-160129/2016 HIN1 | PB2
AKANAGAWA/26/2018 HINT | PB2
A'South Korea/7258/2018 HIN2 | PB2
A/South Korea/8514/72019 HIN1 | PB2
71 A/Saint-Petersburg/RE-4875/2019 HIN1 | PB2

AHong Kong/14775/2009 HIN1 | PB2
4'7wm7wzow HaN2| PB2
I_ 12016 H3N2 | PB2

@ |- Ayon/597/2017 Hanz | PB2

ANagasaki/1 4N01412014 H3N2 | PB2
Allapan/7162/2018 HIN2 | PB2
ANeath/7855/2017 HIN2 | PB2

HENS | PB2
L aneatTogucnintisr2016 Hent | B2
Awild waterfowVKorealF7-18/2018 HANS | PB2
5 — Alchicken/Kagawa/aT-212018 HSNG | PB2
ARuddy Shelduck/AN2-14-12/2016 H5N8 | PB2
ACygnus olor/England/AS00918/2016 HSNE | PB2
Waquatic brd/Korea/CN5(2009 HBNS | PB2(2)
35 | Aaquatic bird/Korea/CN5/2009 HBNS | PB2
Aduck/Japan/AQ-HE30-1/2018 HTN3 | PB2
AduckHokkaidoW154/2017 H3N2 | PB2
Aduck/Vietnam/LBM836/2015 H3N2 | PB2
Aiceland gulliceland/4402/2015 H10N7 | PB2
ACaspian sealRussia/T1/2012 HANG | PB2
AiduckiViet NamvHN-1734/2014 HING | PB2
Naquatic bird/KorealW69/2005 HGNS | PB2
9 - Alchicken/Yunnan/SD210/2017 HTNO | PB2
Achicken/ChinaZSW2017 HTNG | PB2
AChicken/Jiangxi45153/2016 HSNG | PB2
Aong HING | PB2
Alchicken/Dongguan/2912/2013 HTNS | PB2
AFUjan/04/2013 HTNG | PB2
Alchicken/Shanghai'11/2018 HON2 | PB2
AlchickenViet Nam/7NH4/2017 HON2 | PB2

» Winged Alaska/17MB02917/2017 H3N2 | PB2

NAmM

EA



a. PB2
NAM

@ A/Bean Goose/South Korea/KNU18-6/2018 HENS | PB2

@ AAix galericulata/South Korea/K17-1638-5/2017 H6NS5 | PB2

Alglaucous-winged gull/Southcentral Alaska/16MB03648/2016 HEN2 | PB2

AMallard/Alaska/AH0029066S 1 A/2016 H12N5 | PB2

A/Wallard/California/D1713638/2017 H12N5 | PB2(2)

AMallard/California/D1713638/2017 H12N5 | PB2

Alblue-winged_tealMissouri/170S3211/2017 H3N1 | PB2

Alblue-winged_teal/Missouri/170S3234/2017 H3N9 | PB2

A/Mallard/Utah/D1801802/2018 H5N2 | PB2

A/Blue-winged Teal/Texas/AH0040170S.1 A/2015 H3N8 | PB2

A/green-winged_teal/Alberta/431/2017 H3N8 | PB2(2)

33 | Algreen-winged_teal/Alberta/431/2017 H3N8 | PB2

— A/mallard/Alaska/ND0006301/2013 H3N8 | PB2

A/American_wigeon/California/COL041/2014 H5N2 | PB2

—— A/mallard/ldaho/AH0008589/2015 H7TN4 | PB2

| cinnamon_teal/California/AH0079011/2016 HTNS | PB2
_L Apintail_duck/Ohio/180S5000/2016 H3N8 | PB2

A/northern pintail/Alaska/568/2013 HTN3 | PB2

Alnorthern pintail/Alaska/856/2013 H10NT | PB2

93 —E Alblue-winged_teal/Guatemala/CIP049H109-38/2012 H3N8 | PB2
A/Morthern shoveler/Alaska/ND0006934/2013 H10N7 | PB2

allard/California/57820/2015 H11Ng | PB2

m
-EENnorthem pintail/Alaska/619/2014 H7N4 | PB2
A/mallard/Southcentral_Alaska/12ML01535/2014 H2N3 | PB2

————————————— A/mallard/Alberta/532/2017 H8N4 | PB2

I~ A/northern_shoveler/California/9228/2008 H4NG | PB2

96
a3

— A/mallard/California/9573/2008 H4NE | PB2
A/American black duck/New Brunswick/00612/2010 H10N7 | PB2
A/American black duck/New Brunswick/00487/2010 H4N8 | PB2

Alblue-winged_teal/Louisiana/AI09-4180/2008 H4NE | PB2

Alblue-winged_teal/Texas/AI09-6182/2009 HEN2 | PB2
AlGlaucous-Winged Gull/Southcentral Alaska/17MB02917/2017 H3N2 | PB2

43

A/blue-winged teal/New Brunswick/03757/2009 H3NG | PB2
A/American green-winged teal/llinois/3054/2009 H1N2 | PB2
A/blue-winged tealTexas/Al11-3181/2011 H4N2 | PB2
A/mallard/Minnesota/Sg-00133/2007 H4NG | PB2
A/mallard Maryland/708/2005 H3N2 | PB2
Alpintail/Alberta/166/2003 H3NG | PB2
Adturkey/Virginia/a05477-17/2007 H5N1 | PB2
A/mallard/Maryland/070S882/2007 H3NG | PB2
A/mallard/Minnesota/Sg-00831/2008 H3N8 | PB2
Alblue-winged_teal/Maryland/06MD462/2006 H12N2 | PB2
Alruddy_turnstone/New_Jersey/Sg-00563/2008 H10N7 | PB2
Alruddy turnstone/New Jersey/Al11-1968/2011 HTN3 | PB2
A/mallard/Wisconsin/100S3067/2010 H4N2 | PB2
A/American green-winged teal/Chio/12052256/2012 HENS | PB2
A/mallard/California/1492/2010 H6N4 | PB2
Alnorthern shoveler/Guatemala/CIP049H104-63/2011 H11N3 | PB2
A/American green-winged teal/llinois/140S$2079/2014 H4NS | PB2
A/blue-winged tealllllinois/12052951/2012 H11N3 | PB2
A/mallard/Chio/110S82001/2011 H1N1 | PB2
Alblue-winged teal/Guatemala/CIP049H113-07/2013 H14N3 | PB2
ﬂnhem shoveler/Mississippi/11055812/2011 H11N9 | PB2
A/mallardllinois/11085576/2011 HE5N3 | PB2
A/northern shoveler/Ohio/120S5647/2012 H2N3 | PB2
A/mallard/Minnesota/AHD059608/2015 H3N8 | PB2
98 Algreen-Winged teal/Ohio/15054704/2015 H4NG | PB2

58

Ablue-winged teal/Ohio/13052104/2013 H2N3 | PB2
Alblue-winged teal/Guatemala/CIP049H109-14/2012 H3N3 | PB2

a7
Alblue-winged teal/Guatemala/CIP049H113-53/2013 H5N3 | PB2

L]

0.010




B. PB1

AMallard/Galifornia/D1713638/2017 H12N5 PB1
AlMallard/Alaska/AH00290665 2. A2016 H12N5 PB1
Alglaucous-winged gullSouthcentral Alaska/16MB03648/2016 HSN2 PB1
@ ABean Goose/South Korea/KNU18-6/2018 HENS PB1
Ablue-winged teallllinois/1 7052542/2017 HaNg PB1
Aimallard/California/UCD883/2015 H1 1N9 PB1
Almallard/CalifornialUCD826/2015 HINT PB1
ACommon Goldeneye/Wisconsin/180S3315/2018 H11N9 PB1
Almallard/Ohio/17051807/2017 H3N2 PB1
Alenvironment/New Jersey/UGAI17-2155/2017 HSNS PB1
Aimallard/Alberta/47/2017 H3N8 PB1
Algreen-winged teal/Mississippi/ 160SB075/2016 HIN1 PB1
Nenvironment/New Jersey/UGAI17-2302/2017 HEN2 PB1
Alblue-winged teal/Lousiana/UGAI14-0890/2014 HIN1 PB1
A/American green-winged teallinois/100S3343/2010 H2N3 PB1
Alblue-winged teal/Guatemala/CIP049-H117-38/2013 H14N5 PB1
A/American wigeon/California/UCD58P/2015 HEN8 PB1
Ablue-winged teal/Texas/Al1 3-3880/2013 H4NG PB1
Alblue-winged tealTexas/Al1 3-3557/2013 HANG PB1
Avruddy turnstone/New Jersey/UGAI16-2120/2016 HEN8 PB1
Afruddy turnstone/New Jersey/UGAI16-1492/2016 H11N5 PB1
Nsshorebird/Delaware Bay/468/2016 H10N5 PB1
bi ged teal/Wisconsin/130S3463/2013 H3N2 PB1
A/American green-winged tealiMissouri/140S3302/2014 H11N9 PB1
Aimaliard/Kentucky/AH0051748/2016 HTN3 PB1
Afmallard/Ohio/150S4181/2015 HANG PB1
Alblue-winged teal/Guatemala/CIP049-S_H115-29/2013 H3N3 PB1
Aiblue-winged teallLouisiana/UGAI15-1692/2015 H7NG PB1
Aforthern pintail/California/HS050/2015 HON2 PB1
Aforthern shoveler/Calfornia/1 38/2012 HIN1 PB1
—— Alnorthern shoveler/Mississippi'l 10S5900/2011 HEN1 PB1
Alsemipalmated sandpiper/Delaware Bay/246/2011 HTN3 PB1
A'gadwallMississippi'110S5840/2011 HSN3 PB1
Alblue-winged teal/Guatemala/CIP049H109-142012 H3N3 PB1
Ablue-winged teal/Guatemala/CIP049-H121-36/2014 H2NO PB1
Aimallard/Maryland/12051511/2012 H3NG PB1
Arruddy turnstone/New Jersey/UGAI 7-2778/2017 H3N2 PB1
Ainorthern pintail Wisconsin/110S3416/2011 H4NG PB1
A/American green-winged teal/Wisconsin/120S3031/2012 H1 N9 PB1
Aiblue-winged teallOhio/120521542012 H3N2 PB1
Armallard/Maryland/130S0755/2013 HINZ PB1
L— Ablue-winged teallCanada/3237/2011 H4NG PB1
L— AMallard/California/D1516363/2015 H2N2 PB1
Amallard/interior Alaska/10BM02111R0/2010 H12N5 PB1
Aiblue-winged teall Guatemala/ GIP049-09/2010 H5N3 PB1
Armallard/Maryland/110S1714/2011 HSNZ PB1
Aimallard/Ohio/110S2216/2011 H5N1 PB1
ARing-necked Duck/Arizona/D171500212017 HEN2 PBA
ANorthern shoveler/Ohio/1 60S5078/2016 H10N7 PB1
Aimaliard/Maryland/ 120S565/2012 H2N2 PB1
Aimallard/iKentucky/AH00B9753/2016 HTNT PB1
Aimallard/Ohio/140S0568/2014 H4NE PB1
A/American green-winged teallMissouri/ 170S3188/2017 HaNS PB1
Aerring gulliceland/1359/2011 H2N5 PB1
Afmallard/Maryland/100S1947/2010 HEN1 PB1
Aimallard/New Jersey/ND00O7132/2013 H4N8 PB1
@ AAix galericulatalSouth KorealK17-1638-5/2017 HEN5 PB1
10 100 - A/American black duckiMaryland/160S2661/2017 H7N3 PB1
— Alblue-winged teallOhio/140S1080/2014 H3N2 PB1
Ainorthern pintail/nterior 8/2007 HIN1 PB1
Alchicken/Washington/3490-18/2015 HEN2 PB1
Aiduck/Korea/U5-2/2007 H3Ng PB1
| Aaquatic bird/Korea/w209/2007 H5N3 PB1
10 Alchicken/Jiangsu/SC099/2013 HTNG PB1
Alchicken/Hong Kong/YO12W/2012 HON2 PB1
Aaquatic bird/Korea/\V69/2005H6NS PB1
Aiduc T1551-3/2012 HSN1 PB1
JS6312004 HAN2 PB1
—|1A/wm waterfowl/Hong Kong/MPP1311/2013 H2N9 PB1
) Algoose/China/GS37-2.5eq/2016 HSNG PB1
Alduck/Jiangxi/20717/2013 HTN3 PB1
Alduck/Fujian/2087/2007 HBN6 PB1
Abreeder duck/Korea/Gochang1/2014 HSNE PB1
Alwaterfow/Korea’S353/2016 H11N@ PB1
Alcanine/South Korea/20170110-1F1/2016 H3N2 PB1
Amwild duck/Korea/MHC39-13/2011 HTN PB1
Aiduck/Eastern China/14/2010 HENE PB1
Adwild bird/Korea/A10/2012 HING PB1
AWId bird/Korea/A35/2013 HANG PB1
Atwild bird feces/Korea/H598/2014 HSN3 PB1
Awild bird/Korea/A13/2010 H1ON1 PB1
Adwild waterfowl/Korea/M54-F-1/2010 HBN2 PB1
Anwild duck/Korea/CSI4-28/2010 HANG PB1
Anwild duck/Korea/SNUS0-5/2009 HSN1 PB1
Atwhite-fronted goose/KorealH952/2017 HEN1 PB1
Alaquatic bird/Korea/CNO/2009 HENS PB1
Aturkey/Poland/09/2014 HIN2 PB1
Aimallard/Korea/KNU YP09/2009 HIN1 PB1
Aaquatic bird/Korea/CNS/2009 HBN5 PB1
Awild waterfowl/KorealF7-18/2018 HANE PB1
Adwild duck/South Korea/KNU18-104/2018 HTNT PB1
Afmandarin duck/Korea/H993-1072017 H7TN2 PB1
Arcommon teal/Korea/\W555/2017 HSNS PB1
AMandarin_duck/Korea/k17-1826/2017 HENG PB1
Adwild bird/Korea/SK14/2014 HINT PB1
16 H5N1 PB1
Afnorthern pintail/Korea/\WB 1833/2012 H7N1 PB1
Amallard/Korea/\WB566/2013 HTNT PB1
Alduck/Mongolia/041/2018 H3N8 PB1
Aimallard/Korea/CL45/2017 HANG PB1
100 = Avwild waterfowl/Korea/F56-1/2017 HBN2 PB1
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b. PB1
NAM
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A/Mallard/California/D1713638/2017 H12N5 PB1
AMallard/Alaska/AH00280665 .2 A/2016 H12N5 PB1
Alglaucous-winged gull/Southcentral Alaska/16MB03648/2016 HEN2 PB1
@ A/Bean Goose/South Korea/KNU18-6/2018 HEN5 PB1
Alblue-winged tealllllinois/17052542/2017 H4NS PB1
A/mallard/California/UCD883/2015 H11N9 PB1
Aimallard/California/lUCD926/2015 HIN1 PB1
A/Common Goldeneye/Wisconsin/18053315/2018 H11N9 PB1
A/mallard/Ohio/170S1807/2017 H3N2 PB1
Alenvironment/New Jersey/UGAI17-2155/2017 HENS PB1
A/mallard/Alberta/47/2017 H3N8 PB1
Algreen-winged teal/Mississippi/160S6075/2016 H1N1 PB1
Alenvironment/New Jersey/UGAI17-2302/2017 H5NZ2 PB1
Adblue-winged teal/Lousiana/UGAI14-0690/2014 HIN1 PB1
A/American green-winged teal/lllinois/100S3343/2010 H2N3 PB1
Alblue-winged teal/Guatemala/CIP049-H117-38/2013 H14N5 PB1
EE AlAmerican wigeon/California/’lUCD58P/2015 HGNS PB1
Alblue-winged teal/Texas/Al13-3880/2013 H4N8 PB1
A/blue-winged teal/Texas/Al13-3557/2013 H4NE PB1
81 ~ Afruddy turnstone/New Jersey/UGAI16-2120/2016 HENS PB1
Alruddy turnstone/New Jersey/UGAI16-1492/2016 H11N5 PB1
A/shorebird/Delaware Bay/468/2016 H10NS PB1
Alblue-winged teal/Wisconsin/130S53463/2013 H3N2 PB1
A/American green-winged teal/Missouri/140S3302/2014 H11N9 PB1
A/mallard/Kentucky/AH0051748/2016 H7TN3 PB1
Aimallard/Ohio/15084181/2015 H4N6E PB1
Alblue-winged teal/Guatemala/CIP049-S_H115-29/2013 H3N3 PB1
Alblue-winged teal/Louisiana/JGAI15-1692/2015 HTN9 PB1
99 Alnorthern pintail/California/HS050A/2015 HON2 PB1
[~ A/northern shoveler/California/138/2012 HIN1 PB1
— A/northern shoveler/Mississippi/11055800/2011 H8N1 PB1
£|—_Nsem\pa\mated sandpiper/Delaware Bay/246/2011 H7TN3 PB1
4 Algadwall/Mississippi/110S5840/2011 HAN3 PB1
_|: Alblue-winged teal/Guatemala/CIP049H109-14/2012 H3N3 PB1
Alblue-winged teal/Guatemala/CIP048-H121-36/2014 H2NS PB1
— A/mallard/Maryland/12051511/2012 H3NE PB1
Alruddy turnstone/New Jersey/UGAINT7-2778/2017 H3N2 PB1

E:)

a8

Ainorthern pintail/Wisconsin/11053416/2011 H4NE PB1
A/American green-winged teal/Wisconsin/12053031/2012 H11N9 PB1
Aiblue-winged teal/Ohio/12052154/2012 H3N2 PB1
::] Almallard/Maryland/130S07556/2013 H8N2 PB1

Alblue-winged teal/Canada/3237/2011 H4NG PB1
A/Mallard/California/D1516363/2015 H2N3 PB1

Aimallard/interior Alaska/10BM02111R0/2010 H12N5 PB1
E A/blue-winged teal/Guatemala/CIP049-09/2010 HSN3 PB1

A/mallard/Maryland/11051714/2011 HaN2 PB1
A/mallard/Ohio/11052216/2011 HEN1 PB1
A/Ring-necked Duck/Arizona/D1715902/2017 HEN2 PB1
A/Morthemn shoveler/Ohio/16055078/2016 H10NT PB1
Almallard/Maryland/1205566/2012 H2N2 PB1
A/mallard/Kentucky/AH0069753/2016 H7TNT PB1
A/mallard/Ohio/14050568/2014 H4N8 PB1
A/American green-winged teal/Missouri/17083188/2017 H3N8 PB1
Alherring gull/lceland/1359/2011 H2N5S PB1
A/mallard/Maryland/10051947/2010 HEN1 PB1
Aimallard/New Jersey/ND00OT 132/2013 H4N8 PB1
@ AAix galericulata/South Korea/K17-1638-5/2017 H6N5 PB1

100 AJAmerican black duck/Maryland/160S52661/2017 H7N3 PB1

_:Nb\uefwmged teal/Ohio/14051080/2014 H3N2 PB1

A/northern pintailinterior Alaska/TMP0278/2007 H1N1 PB1
Alchicken/Washington/3490-18/2015 H5N2 PB1

ooo

Alduck/Korea/U5-2/2007 H3N8 PB1




Afruddy tumstone/New Jersey/Al13-2285/2013 H1ONS | PA
Awillet Delaware Bay/338:2014 HGN1 | PA
AGulMassachusetts/14WP00028/2014 HAN4 | PA
Alruddy tumstone/New Jersey/Al13-2028/2013 H1ON7 | PA
Alruddy tumstone/Delaware Bay/291/2013 H10N8 | PA
Afruddy tumstone/New Jersey/Al13-203912013 H1ONS | PA
Alruddy tumstone/Delaware Bay/538/2013 H1ONT | PA

C. PA

Akeip guiVChile/C HIBN3 | PA
Algreen-winged teallOhio/140S3380/2014 HSN2 | PA
9 ~ Anorthem TR0/2009 HANG | PA
172000 HINg | PA

A/mallard/Alaska/44244-158/2006 H4NG | PA
A/mallard/interior Alaska/11BM03819/2011 H3N8 | PA
Amallard/interior Alaska/3/2007 H4NG | PA
Along-tailed duck/Wisconsin/100S3918/2010 H14N8 | PA
a3 & Ajwhite-winged scoter/Wisconsin/10053922/2010 H14N8 | PA
Ainorthern pintail Texas/161/2002 HEN2 | PA
Amallard/Korea/GG1/2007 H7N7 | PA
A/duck/Thailand/CU-10507T/2011 H7N4 | PA
Aspot-biled duck/Korea/525/2008 HGN1 | PA
o Alduck/China/J1/2012 H4NG | PA
% L Atcommon tealKoreaMHC5. 812008 H7NT | PA
A 53042015 HIONT | PA
Amallard/Kentucky/AH00729344/2016 HTN2 | PA
Ablue-winged teallOhio/150S5426/2015 HANG | PA
Abuffiehead/Calfornia/3118/2011 H4NS | PA
99 r Alnorthern pintail’Alaska/UGAI15-7403/2015 H3N8 | PA
Afnorthern pintailCalffornia/HS052A72015 HENS | PA
A/mallard/Southcentral Alaska/12ML01011/2014 H3N8 | PA
Anorthemn pintailAlaska/605/2012 H3N8 | PA
Amallard/Calfornia/32610/2015 H11N9 | PA
Ablue-winged teal Texas/Al12-3768/2012 H11N6 | PA
AMexicoInDRE7218/2012 H7N3 | PA
Ablue-winged teal Texas/Al12-4460/2012 H4NG | PA
H4N8 | PA

«a
Alshorebird/Delaware Bay/102/2001 H10N7 | PA
— A/mallard/New Brunswick/00979/2010 H4N8 | PA
@ = Alruddy Jersey/AI09- N9 | PA
«| | [ Ashorebird/Delaware Bay/756/2009 H10N7 | PA/
Alnorthern pintailOhio/080S2067/2006 H11Ng | PA
= Alblue-winged tealMinnesota/Sg-00691/2008 H4NS | PA
r— Ablack-headed gulliceland/1298/2011 H10N5 | PA
AMallard/California/D1711170/2017 H11N9 | PA(2)
‘omn ~ AMallard/California/D1711170/2017 H11N9 | PA
A/mallard/CalifornialUCD1296/2017 HSN2 | PA
Ablue-winged teal/Alberta/4/2017 H3N8 | PA|
Amaliard/Alberta/231/2017 H4NG | PA
Aemperor goose/Alaska/lUGAI16-1569/2016 HTN2 | PA
inged tealilinois/170: 7 HANG | PA(2)
inged tealllinois/170 7 HaNG | PA
%] | AMallard/Calfornia/D 171363472017 HIN2 | PA(2)
AMallard/CalfornialD1713634/2017 HONZ | PA
Alemperor goose/Alaska/UGAI15-6737/2015 HING | PA
Ablue-winged teallllinois/170S2553/2017 HEN1 | PA
@ A/Bean Goose/South Korea/KNU18-6/2018 HENS | PA
£ @ ARix galericulata/South Korea/K17-1638-5/2017 HBNS | PA
l_ A/American wigeon/Calfomia/2997/2010 HEN1 | PA
H2N3 | PA
£ Alblue-winge 3012012 HAN2 | PA
Atwild waterfowl/Dongting/PC2574/2012 HON2 | PA
59 &= Awild bird Wuhan/WHHN40/2014 HEN2 | PA
A'swine/Michigan/A01678583/2018 H3N2 | PA
A'swine/DongNai/03-30-2/2011 HINZ | PA
HINZ | PA
k] [ A/swine/Bac Ninh/104/2012 H3N2 | PA
ASichuan-Wenjiang/SWL456/2009 HIN1 | PA
AZhejiang/1/2009 HIN1 | PA
ABeijing/132/2010 HIN1 | PA
% || A/swine/HoChiMinh/01-18-2/2011 H3N2 | PA
= A/swine/Miroshima/8/2011 HIN1 | PA
E Alcanine/Korea/VC125678/2012 H3N1 | PA
A/swine/Korea/SCJ11/2009 HIN1 | PA
|- Alswine/Jangsw/46/2010 HIN1 | PA
b Alswine/TienGiang/01-27-1/2012 HIN2 | PA
p—— A/swine/Korea/CY02-07/2012 H3N1 | PA
P A/swine/Tochigi'2/2011 HIN2 | PA
A/Shangha/SWL5/2009 HINT | PA
AFupar/SWL11/2009 HINT | PA
33 ¢ Alnorthemn shoveler/Mongolia/957/2009 H3N8 | PA
Aruddy shelduckMongolia/961V/2009 NG | PA
A/maliard duck/Netherlands/46/2006 HIN1 | PA
Amallard/Sweden/52299/2006 HANG | PA
Abewicks H4NG | PA
Awiild waterfowlDongting/C2383/2012 HIN2 | PA
Amallard duck/Netherlands/8/2014 H7NS | PA
Alduck/Mongolia/865/2010 H3N8 | PA
Awnild 602008 HANG | PA
99y Alwild duck/Korea/CSM20-5/2009 H4NG | PA
Anwild duck/Korea/CSM20-5/2009 H4NE | PA
Alduck/Shanxi/3180/2010(H10N7 | PA
Alaquatic bird/Korea/CN5/2009 HENS | PA(2)
93 | AVaquatic bird/Korea/CN5/2009 HENS | PA
8 Alduck/Hunan/S1496/2011 H1ONS | PA
Acommon teal/Hong Kong/MPL1075/2011 H11N9 | PA
Aaquatic bird/Korea/W68/2005 HENS | PA/
Alduck/Guangxi/01502/2009 H3N2 | PA
Aimallard/Jiangxi/2-5/2010 H3N2 | PA
ABaikal teal'Hongze/14/2005 H11N9 | PA
A/mallard/Korea/GH170/2007 HTN7 | PA
Aidomestic green-winged tealHunan/3450/2006 HSN1 | PA
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c. PA
NAM

— Adruddy turnstone/New Jersey/Al13-2285/2013 H10NS | PA
Alwillet/Delaware Bay/338/2014 HEN1 | PA
AIGull husetts/14WP00028/2014 H4N4 | PA
Alruddy turnstone/New Jersey/Al13-2029/2013 H10NT7 | PA
Afruddy turnstone/Delaware Bay/291/2013 H10NS | PA
a7 Alruddy turnstone/New Jersey/Al13-2039/2013 H10NS | PA
Alruddy turnstone/Delaware Bay/538/2013 H10N7 | PA

93

Alkelp gull/Chile/C10579/2016 H16N3 | PA

Algreen-winged teal/Chio/14053380/2014 HoNZ | PA

Ex] A/northern pintail/interior Alaska/9BM10877R0/2009 H4NE | PA

A/northern pintail/interior Alaska/9BM12066R 1/2009 H3N8 | PA

A/mallard/Alaska/44244-158/2006 H4NG | PA

A/mallard/interior Alaska/11BM03819/2011 H3N8 | PA

A/mallard/Interior Alaska/3/2007 H4NG | PA

Allong-tailed duck/Wisconsin/10053918/2010 H14N8 | PA

99 = Alwhite-winged scoter/Wisconsin/10053922/2010 H14N8 | PA

A/northern pintail/ Texas/161/2002 HBNZ | PA

Aimallard/Korea/GG1/2007 HTN7 | PA
Alduck/Thailand/CU-10507T/2011 HTN4 | PA

A/spot-billed duck/Korea/625/2008 HEN1 | PA
a9
E Alduck/China’J1/2012 H4NG | PA
95
A/common teal/Korea/MHC5-8/2009 H7N7 | PA

Afgreen-winged teal/Alaska/lUGAI15-6394/2015 H10NT | PA
A/mallard/Kentucky/AH00729344/2016 HTN2 | PA
A/blue-winged teal/Ohio/15055426/2015 HANG | PA
A/bufflehead/California/3118/2011 HANS | PA

99 r A/northern pintail/Alaska/UGAI15-7403/2015 H3NG | PA

9
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A/northern pintail/California/HS052A/2015 HENS | PA
Almallard/Southcentral Alaska/12ML01011/2014 H3N8 | PA
A/northern pintail/Alaska/605/2012 H3N8 | PA
A/mallard/California/32610/2015 H11N9 | PA
Alblue-winged teal/Texas/Al12-3768/2012 H11NG | PA
A/Mexico/InDRET218/2012 HTN3 | PA
Alblue-winged teal Texas/Al12-4460/2012 H4ANG | PA
93 A/mallard/Southcentral Alaska/12ML00992/2014 H4NS | PA
Alshorebird/Delaware Bay/102/2001 H1ONT | PA
A/mallard/New Brunswick/00979/2010 H4NS | PA
33 Alruddy turnstone/New Jersey/AI09-1144/2009 H11N9 | PA
| E Afshorebird/Delaware Bay/756/2009 H10NT | PA
A/northern pintail/Ohio/060S2067/2006 H11N9 | PA
[ A/blue-winged teal/Minnesota/Sg-00891/2008 H4NE | PA
9 Ajblack-headed gullflceland/1298/2011 H10N5 | PA
AMallard/California/D1711170/2017 H11Ng | PA(2)
A/Mallard/California/D1711170/2017 H11NG | PA
A/mallard/California/lUCD 1296/2017 H5N2 | PA
A/blue-winged teal/Alberta/4/2017 H3N8 | PA
A/mallard/Alberta/231/2017 H4NG | PA
Alemperor goose/Alaska/UGAI16-1569/2016 HTN2 | PA
93 | AlAmerican green-winged teal/lllinois/17052545/2017 H4NE | PA(Z)
A/American green-winged teal/lllinois/17052545/2017 HANG | PA
B | AMallard/California/D1713634/2017 HINZ | PA(2)
-l AMallard/California/D1713634/2017 HIN2 | PA
— Alemperor goose/Alaska/UGAI15-6737/2015 H3NS | PA
A/blue-winged tealllinois/170S2553/2017 HEN1 | PA
@ A/Bean Goose/South Korea/KNU18-6/2018 HENS | PA
93 @ AAix galericulata/South Korea/K17-1638-5/2017 HGN5 | PA
A/American wigeon/California/2997/2010 HEN1 | PA
A/mallard/Alberta/319/2009 H2N3 | PA
Alblue-winged teal/Guatemala/CIP049H108-39/2012 H4NZ | PA
Alwild waterfowl/Dongting/PC2574/2012 HINZ | PA
33 Ajwild bird/\Wuhan/VWWHHN40/2014 HENZ | PA

93

99




D. HA I

Afruddy turnstone/Delaware Bay/498/2018 HENS | HA
Alruddy turnstone/Delaware Bay/369/2018 HEN1 | HA
Alruddy turnstone/Delaware Bay/292/2018 HENT7 | HA
A/American wigeon/Missouri/170S4599/2017 HEN1 | HA
A/Mallard/Ohio/180S0552/2018 HENE | HA
@ A/Bean Goose/South Korea/lKNU18-6/2018 HENS | HA
@ A/Aix galericulata/South Korea/K17-1638-5/2017 HENS | HA
A/Rosss Goosel/Arkansas/AHO085779S 4 A/2016 HENS | HA
A/American green-winged teal/Missouri/170S53048/2017 HEN1 | HA
A/northern pintail/California/HS064/2016 HENS | HA
A/northern pintail/California/HS052A/2015 HENS | HA
A/Mallard/Washington/AH00421255 .4 A/2015 HENE | HA
A/American wigeon/California/HS078/2015 HENZ2 | HA
AlGadwall/Ohio/ 1 80S2668/2018 HEN1 | HA
Afnorthern shoveler/Missouri/170S54821/2017 HEN1 | HA
Adgreater white-fronted goose/Alaska/UGAI15-3903/2015 HEN1 | HA

AdAmerican Wigeon/California/D1516363/2015 HENS | HA
Asmallard/lllinois/3747/2008 HEN1 | HA

100

A/American green-winged teal/Wisconsin/100S2767/2010 HENS | HA
Alruddy turnstone/New Jersey/LUGAI16-2139/2016 HENS | HA
A/American green-winged teal/Ohio/130S2087/2013 HENS | HA
Almallard duck/Ohio/160S0826/2016 HEN4 | HA

Alruddy turnstone/Delaware Bay/476/2013 HENS | HA
[ 100

Afruddy turmnstone/Delaware Bay/261/2014 HENS | HA

Alruddy turnstone/Delaware Bay/5656/2014 HEN1 | HA

A/mallard/Maryland/14051154/2014 HEN1T | HA

Alruddy turnstone/Delaware Bay/536/2012 HEN1 | HA

Alruddy turnstone/New Jersey/Al10-652/2010 HENT | HA

Allong-tailed duck/Wisconsin/110S4520/2011 HENS | HA

A/American green-winged teal/Ohio/13052070/2013 HENT | HA

Alchicken/Florida/14810-2/2014 HEN2 | HA

A/American wigeon/California/HS007A/2015 HENS | HA

A/mallard/Alaska/UGAI15-6387/2015 HEGNS | HA
a8 A/American Wigeon/California/D1717063/2017 HEN1 | HA

A/American Green-winged Teal Texas/AHO07 13755 4 A/2015 HENG | HA

A/Mallard/Minnesota/AHO059548S 4 A/2016 HEN4 | HA

Alturkey/Minnesota/42782-1/2013 HENE | HA

A/American wigeon/Maryland/16055138/2016 HENS | HA
Amallard/Ohio/1 60 S2999/2016 HENZ | HA

A/mallard/OChio/160S4208/2016 HENZ | HA

— A/American wigeon/California/HKWF42/2007 HEN1 | HA
AlAnas di

100

J0629390/2008 HBN1 | HA
Almallard/California/3188/2010 HENS | HA

Alredhead/Ohio/130S0428/2013 HEN2 | HA
Argadwall/California/COLO39/2014 HEN1 | HA
Almallard duck/Ohio/150S5882/2015 HEN2 | HA
0 _DAmorihem pintail/South Dakota/Sg-00454/2008 HENS | HA
EGl A/mallard/Minnesota/Al08-3100/2009 HEN3 | HA
E A/American wigeon/California/HKVWF541/2007 HENS | HA
Anorthern shoveler/Washington/44248.603/2006 HEN1 | HA
Arruddy turnstone/New Jersey/Sg-00551/2008 HENG | HA
Argreen winged teal/Mexico-Sonora/829/2009 HENS | HA
Alring-necked duck/California/K80/2006 HENE | HA
A/American widgeon/Mississippi/110S6073/2011 HENZ | HA
Algreater white-fronted goose/California/6461/2008 HEN1 | HA
Ajgoose/interior Alaska/11PG00148/2011 HEN1 | HA
'shorebird/Delaware Bay/65/2004 HENS | HA
AAmerican black duck/Maryland/07OS2482/2007 HGNS | HA
Adnorthern pintail/California/44242-732/2006 HENZ | HA
Arduck/Yunnan/3136/2006 HEN2 | HA
Almallard/Jiangxi/8346/2004 HENS | HA
AlduckiGuiZhou/BBB/2006 HBNS | HA
Aaquatic bird/Korea/\VE9/2006 HENS | HA
Alduck/Shantow/ 7804/2006 HENZ2 | HA
AlduckiGuangxi/1157/2006 HENZ | HA

=
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Asduc kiKorea/460-5/2008 HENZ | HA
Avaquatic bird/Korea/CNB/2009 HBNS | HA(2)
Avaquatic bird/Korea/CN5/2009 HENS | HA
Alaquatic bird/Korea/CN17/2009 HBNZ | HA
Anwild waterfowl/Korea/M54-F-1/2010 HENZ | HA
Arspot-billed duck/Korea/528/2008 HENE | HA
Alspot-billed duck/Korea/534/2008 HEM1 | HA
A/duck/Akita/051007/2015 HEN2 | HA
A/mallard/California/1492/2010 HEN4 | HA
Anorthern pintail/Alaska/490/2013 HENG | HA
Acommon teal/Nanji/NJ-227/2013 HEN1 | HA
Aduck/Fukui/181015/2016 HENZ | HA
Alaquatic bird/Korea/GH20/2008 HEN1 | HA(3)
Alaquatic bird/Korea/GH20/2008 HEN1 | HA(2)
Aaquatic bird/Korea/GN20/2008 HENT | HA
™ r Almallard/Czech Republic/15862-1T/2010 HENS | HA
014 HENA | HA
A/mule duck/Bulgaria/366/2010 HENS | HA
g white-fronted g verlands/1/2010 HEN1 | HA
Aduck/Sagara11117/2013 HENA | HA
Arwild waterfowl/iorea/l129/2014 HENY | HA
Adwild waterfowl/Korea/M130/2014 HENZ | HA
Albean goose/KorealF27-6/2017 HEN1 | HA
AlAnser Fabalis/Jiangsu/J746/2017 HEN1 | HA
Adwild waterfowl/Korea/F56-1/2017 HENZ2 | HA

&8

100

Adwhite-fronted goose/Korea/F56-3/2017 HBNZ | HA
an 7 HENT | HA

)09 HBNZ | HA
[ A/chicken/Guangdong/C273/2011 HENZ | HA

100 L——— Agoose/Guangdong/04.23 DGQTXC173-0/2015(HEN2) HEN2 | HA
[ 'cllQuery_51899 1007254 | Alduck/Guangdong/S1566/2009 HBNZ | HA

Alduck/E; n China/4/2008 HENG | HA
Arduck/Guangdong/S1289/2010 HENZ | HA
Amallard/iKorea/M219/2014 HEN2 | HA
Alduck/Viet Nam/QN-1707/2014 HENG | HA

Alchicken/Tai
Adry

100
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d. HA
NAM

93 = Alruddy turnstone/Delaware Bay/498/2018 HENS | HA

EI__I-— Afruddy tumstone/Delaware Bay/369/2018 HEN1 | HA
Afruddy turnstone/Delaware Bay/292/2018 HENT | HA

43 f— A/American wigeon/Missouri17054599/2017 HBN1 | HA
— A/Mallard/Chio/180S0552/2018 HENS | HA
_: @ A/Bean Goose/South Korea/KNU18-6/2018 HENS | HA

a9 @ AlAix galericulata/South Korea/K17-1638-5/2017 HENS | HA
A/Rosss GooselArkansas/AHO0857795.4 A/2016 HENS | HA
A/American green-winged teal/Missouri/170S3048/2017 HEN1 | HA
Alnorthern pintail/California/HS064/2015 HENS | HA
A/northern pintail/California/HS052A/2015 HENS | HA
AMallard/Washington/AH00421255.4. A/2015 HENS | HA

& A/American wigeon/California/HS078/2015 HEN2 | HA
_SSET A/Gadwall/Ohio/180S2668/2018 HEN1 | HA
97 Alnorthern shoveler/Missouri/17054821/2017 HBN1 | HA
| Algreater white-fronted goose/Alaska/UGAI15-3903/2015 HEN1 | HA
100 AlAmerican Wigeon/California/D1516363/2015 HGNS | HA
Almallard/lllinois/3747/2009 HEN1 | HA
A/American green-winged teal/Wisconsin/100S2767/2010 HENS | HA
Alruddy turnstone/New Jersey/UGAI16-2139/2016 HENS | HA
A/American green-winged teal/Ohio/13052097/2013 HENS | HA
A/mallard duck/Ohio/160S0826/2016 HEN4 | HA
EE] El Alruddy turnstone/Delaware Bay/476/2013 HENS | HA
100 Alruddy turnstone/Delaware Bay/261/2014 HENE | HA
Alruddy turnstone/Delaware Bay/555/2014 HEN1 | HA
Almallard/Maryland/140S1154/2014 HEN1 | HA
Alruddy turnstone/Delaware Bay/536/2012 HEN1 | HA
Alruddy turnstone/New Jersey/Al10-652/2010 HEN1 | HA
Allong-tailed duck/Wisconsin/11054520/2011 HENS | HA
A/American green-winged teal/Ohio/130S2070/2013 HEN7 | HA
1_— Alchicken/Florida/14810-2/2014 HEN2 | HA
A/American wigeon/California/HS007A/2015 HENS | HA
99— A/mallard/Alaska/UGAI15-6397/2015 HENS | HA
98 ———— A/American Wigeon/California/D1717063/2017 HEN1T | HA

=:)

86

36

AMallard/Minnesota/AH00595495 4 A2016 HEN4 | HA
100 = Aturkey/Minnesota/42782-1/2013 HENS | HA
—— A/American wigeon/Maryland/16055139/2016 HENE | HA

| Almallard/Ohio/15083998/2015 HEN2 | HA
100 A/mallard/Ohio/156034208/2015 HENZ | HA
A/American wigeon/CalifornialHKWF42/2007 HEN1 | HA

A/Anas discors/New Mexico/ADDE29390/2008 HEN1 | HA
—| A/mallard/California/3188/2010 HEN8 | HA
B Avredhead/Chio/13030428/2013 HEN2 | HA

Algadwall/California/COL038/2014 HEN1 | HA
A/mallard duck/Ohio/156055882/2015 HENZ | HA

_LNnurthem pintail/South Dakota/Sg-00454/2008 HENS | HA
9% A/mallard/Minnesota/Al08-3100/2009 HEN3 | HA

ot

100

ooio

——— A/American Green-winged Teal/Texas/AH00713755.4.A/2015 HBNE | HA




E. NP

Algreen-winged teal/ldaho/UGAI16-1900/2016 H3N8 | NP
Armallard duck/Maryland/170S0122/2017 H7N3 | NP
Afruddy turnstone/New Jersey/UGAI16-1327/2016 H10NS | NP

Aimallard/idaho/UGAI16-1931/2018 H3N8 | NP

Algreater scaup/Wisconsin/170S6321/2017 H2N3 | NP
AMallard/California/D1713634/2017 HON2 | NP
Amallard duck/California/lUCD567/2016 H12NS | NP
AMallard/Nevada/D1514012/20158HINZ | NP

Alruddy turnstone/New Jersey/UGAI14-1343/2014H7N3 | NP
Amallard/Alberta/a 4/2017H11N9 | NP

Ablue-winged teal/Ohio/13051759/2013 HANG | NP(2)
Ablug-winged teal/Ohio/13051759/2013 HANG | NP

‘99 Adblue-winged teal/Missouri/17053222/2017 H3NS | NP
A/mallard/Ohio/17053004/2017H11N3 | NP
Arblue-winged teallllinois/17052625/2017 H3N3 | NP
A/mallard/Kentucky/AH0051748/2016 H7N3 | NP
Anorthern shoveler/Missouri/17054846/2017 HINT | NP
Almallard/Minnesota/16-041335-4/2016 HENG | NP
Ablue-winged teal/Texas/Al13-4087/2013 H3N8 | NP

Afgreen-winged teal/California/96/2012 HIN1 | NP
Anorthern pintail/Texas/A00466052/2008

Ablue-winged teal/Guatemala/CIP049H113-76/2013 H14N4 | NP
Amallard/Maryland/ 120S3662/2013 H11N9 | NP
AAmerican green-winged tealMississippi/300/2010
Ainorthern shovelerWashington/44249-749/2006 H7N3 | NP
Aimallard/Alberta 1 52/2006 HIN3 | NP

Awhite front goose/Alaskal477003/2007 HSN2 | NP
Aimallard/Minnesota/Al09-3228/2009 H3N1| NP

Adwild bird/Chile/1805/2008 H5N@ | NP
A/mallard/Washington/44338-195/2007 H12N5 | NP

A/Northern Pintail/Arizona/D1800538/2018 H12N2 | NP
A’American wigeon/California/ DC523/2016 HEN1 | NP

@ ABean Goose/South Korea/KNU18-6/2018 HEN5 | NP
A/American wigeon/California/HS007A/2016 HENS | NP
Armallard/interior Alaska/1 1BMO3577/2011 H7N3 | NP
Amallard/Alberta/793/2016 H3NS | NP
Adbuffiehead/Alaska/s12/2014 HANS | NP

A/Cinnamon Teal/California/D1714969/2017 HENZ | NP
Adnorthern pintailfinterior Alaska/9BM8109R0/2009 HBN4 | NP
AAmerican green winged teallMississippi/ADO4B8614/2000 HTN | NP
Amallard/llinois/0BOS2711/2008 H1ONT | NP
Amallard/Wisconsin/110S4493/2011 HIN3 | NP

Anorthern pintail/interior Alaska/9BM11409R0/2009 H12NS | NP
Armallard/interior Alaska/9BM2705R0/2009 | NP
Ajpintail/Alberta/69/2005 HINT | NP

A/mallard/Maryland/07 OS742/2007 HINS

A/blue-winged teal/Louisiana/Al09-5234/2009 H11N2 | NP
AAmerican green-winged tealMississippi/ 10S256/2011 HINT | NP
A/mallard/Nevada‘450206-4/2006 H5N2 | NP

Algreen-winged teal/Alaska/239/2013 H3NE | NP
A/blue-winged teal/Guatemala/CIP049H109-15/2012 H3N2| NP
Arduck/Fukui/ 1810152015 H12N5 | NP

Adwild bird/Korea/8G39/2005 HIN2 | NP

Aaquatic bird/Korea/w222/2007 HEN2 | NP
Jersey/Al13-2285/2013 H10NS | NP

Adruddy tu
Alduck/Hokkaido/\W144/2017 H3NZ | NP
Aduck/Hokkaido/W151/2017 H3NZ | NP
Aduck/Aichi/231001/2014 HANG | NP
Adwild bird/Korea/A10/2012 HING | NP
AducklJapan/110G1038/2011 HSNZ | NP
Aduck/Chiba/121211/2012 HANG | NP
Aduck/WuhanWHYF05/2014 HIN2 | NP
Albaikal teallXianghail426/2011 HEN2 | NP
Aaquatic bird/Korea/We9/2005HENS | NP
Aduck/Hokkaido/3/2015 HING | NP
Adwild waterfowl/Korea/M54-F-1/2010 HGN2 | NP
Aaquatic bird/Korea/CN5/2009 HEN | NP
Aaquatic bird/Korea/CN5/2009HGNS | NP
Avduck/Hunan/HNZ| NP101/2013 HIN3 | NP
Alblue-winged teal/Guatemala/CIP049-S H117-143/2013 H14N3 | NP
Alduc k/Korea/HPE9/2007 H3NG | NP
duck/Korea/iK14-363-1/2014 HEN8 | NP

0020

51 /duc] gl 14 HEN1 | NP
s I_| chic) 010 H5N1 | NP
L imMa/KU-34/2016 HENG | NP

Aduck/Bangladesh/1727/2010 H11N3 | NP
Aenvironment/Bar

Alcanine/Korea/GCVP01/72007 HaN2 | NP

Alaquatic bird/Koreaw217/2007 HEN2 | NP

ADuck/Hunan/S3047/2009 HEN2 | NP

Alchicken/Korea/162/2006 HON2 | NP

Alduck/Jiangxi/33757/2013 H1O0N3 | NP

A/Duck Jiangsu/42018H7N4 | NP

Alcommon tealHong Keng/MPM174012011 H7NT | NP

Alduck/Bangladesh/30884/2016 H5N1 | NP

Alwild bird/Eastern China/1759/2017 H5N3 | NP

2016 H5N8 | NP

A/White-fronted Goose/South Korea/KNU18-119/2018 H7N7 | NP

A/Northern Goshawk/Tokyo/1301B003/2018 H5NG | NP

AduckiKorea/H56/2017 HENG | NP

Neuck/Chiba/6/2009 HANG | NP

AENHUnan/37939/2015 H3NG | NP

Agoose/Zhejiang/1 120083/2014 HINZ | NP

Aduck/Jiangxi/6450/2013 H1ONS | NP

Alspot-billed duck/Korea/447/11 HTNG | NP

HINZ | NP

@ AAix galericulata/South Korea/K17-1638-5/2017 HGNS | NP
AiAmerican green-winged teal/Missouri/170S3212/2017H3N8 | NP

Alleast sandpiper/Southcentral Alaska/16MB01324/2016 H5N2 | NP

KM373863 1 Influenza A virus A/mallard/idaho/ND0002643/2013 H4NG | NP
AAmerican green-winged teal/Texas/AH0040566/2016 HTN3 | NP

NAmM
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e. NP
NAM

33

50

46

98 @ AAix galericulata/South Korea/K17-1638-5/2017 H6N5 | NP

A/American green-winged teal/Missouri/170S3212/2017H3N8 | NP

Algreen-winged teal/ldaho/UGAI16-1900/2016 H3NG | NP

A/mallard duck/Maryland/170S0122/2017 H7N3 | NP

Alruddy turnstone/New Jersey/UGAI16-1327/2016 H10NS | NP

Alleast sandpiper/Southcentral Alaska/16MB01324/2016 HSN2 | NP

A/mallard/Idaho/UGAI16-1931/2016 H3NG | NP

Algreater scaup/Wisconsin/17055321/2017 H2N3 | NP
AMallard/California/D 1713634/2017 HON2 | NP

™ Fma\lard duck/California/UCD567/2016 H12N5 | NP

91 A/Mallard/Nevada/D1514013/2015HINZ | NP

[ |— Alruddy turnstone/New Jersey/UGAI14-1343/2014H7N3 | NP

A/mallard/Alberta/414/2017H11NS | NP

7_| Alblue-winged teal/Chio/13051759/2013 H4NS | NP(2)
Alblue-winged teal/Ohio/13051759/2013 H4N8 | NP

Alblue-winged teal/Missouri/17033222/2017 H3NS | NP

Almallard/Ohio/170S53004/2017H11N3 | NP

Alblue-winged tealllinois/170S2625/2017 H3N3 | NP

7 Almallard/Kentucky/AH0051748/2016 H7N3 | NP

Alnorthern shoveler/Missouri/17054846/2017 H1N1 | NP
a3 A/mallard/Minnesota/16-041335-4/2016 H5NS | NP

93

B0

——— A/blue-winged teal/Texas/Al13-4087/2013 H3N8 | NP

KIM373963.1 Influenza A virus A/mallard/idaho/ND0002643/2013 H4NG | NP
A/American green-winged teal/Texas/AH0040565/2016 H7N3 | NP

Algreen-winged teal/California/96/2012 H1N1 | NP
1 Alnorthern pintail/ Texas/A00466052/2009
Alblue-winged teal/Guatemala/CIP049H113-76/2013 H14N4 | NP

Aimallard/Maryland/12053662/2013 H11N9 | NP

A/American green-winged teal/Mississippi/300/2010
Alnorthern shoveler/Washington/44249-749/2006 H7N3 | NP
—— A/mallard/Alberta/152/2006 H1N3 | NP
— Alwhite front goose/Alaska/477003/2007 HSN2 | NP

A/mallard/Minnesota/Al09-3228/2009 H3N1| NP

ir Alwild bird/Chile/1805/2008 HENG | NP

A/mallard/Washington/44338-195/2007 H12N5 | NP
A/Northern Pintail/Arizona/D1800538/2018 H12N2 | NP
A/American wigeon/California/LDC523/2016 HGN1 | NP
@ ABean Goose/South Korea/KNU18-6/2018 H6NS | NP
A/American wigeon/California/HS007A/2015 HENS | NP
A/mallard/interior Alaska/11BM03577/2011 H7N3 | NP
A/mallard/Alberta/793/2015 H3N8 | NP
Albufflenead/Alaska/a12/2014 HANS | NP
il A/Cinnamon Teal/California/D1714969/2017 HEN2 | NP

3 Alnorthern pintail/interior Alaska/9BM8109R0/2009 H8N4 | NP

A/American green winged teal/MississippifA00468514/2009 HTN7 | NP
80 195 = Aimallard/ilingis/080S2711/2008 H1ONT | NP

3 A/mallard/Wisconsin/11054493/2011 HIN3 | NP

71 A/northern pintail/interior Alaska/9BM11409R0/2009 H12N5 | NP

99 A/mallard/interior Alaska/9BM2705R0/2009 | NP
— Alpintail/Alberta/69/2005 H1N1 | NP
A/mallard/Maryland/070S742/2007 H1N8
A/blue-winged teal/Louisiana/Al09-5234/2009 H11N2 | NP

54-: A/American green-winged teal/Mississippi/110S256/2011 HIN1 | NP

A/mallard/Nevada/450206-4/2006 H5N2 | NP

Algreen-winged teal/Alaska/239/2013 H3N8 | NP

Alblue-winged teal/Guatemala/CIP049H109-15/2012 H3N2| NP

|

0.010




F. NA

Aruddy tumstone/Delaware Bay/328/2018 H12N5 | NA
Aruddy tumstone/Delaware Bay/550/2018 H12NS | NA
55§ Aruddy tumstone/Delaware Bay/551/2018 H12N5 | NA
Alaughing guilDelaware Bay/138/2018 H12NS | NA
Aruddy turnstone/Delaware Bay/592/2018 HIZNS | NA
Amallard/Alberta/3872018 HI2NS | NA

[ Wigeon/Calf HONS | NA
[— A/mallard/Alberta/465/2017 H2N5 | NA

AAmerican wigeon/CalfornialHS0078/2015 HBNS | NA
|_| Amakord dck/CollomiatJCOTS0 2018 HéNS | NA

331 Armallard duckiCalformialUCD539/2016 H12NS | NA
f— A/mallard/CalfornialUCD320/2014 H2NS | NA
A/mallard/interior Alaska/12ML00678/2013 H12N5 | NA

Algreen-winged tealMissouri/150S6705/2015 H12NS | NA
Aruddy turnstone/New Jersey/UGAI16-2163/2016 H1ONS | NA
Alshorebird/Delaware Bay/167/2016 HIONS | NA

| Alenvironment/New Jersey/UGAI16-2321/2016 H1ONS | NA

Amallard/Alberta/365/2015 H1ONS | NA

L Aigreen-winged teallONio/150S5496/2015 HENS | NA

d INA

Amallardinterior Alaska/10BM13225/2010 HI2N5 | NA
ican gn \ged tealinterior Alaska/t

Amallardinterior Alaska/{0BM12027/2010 HIZN5 | NA

Alasial10BMO21 1 1na

L Ablue-winged teallGuatemala/CIPO49H104-9912011 HIZNS | NA

L— Amallard duckiOhio/160S081812016 HANS | NA

L Amafiard/Caifomiai2595V/2011 H1ZNS | NA

L— Abiue-winged tealTexas/Sg-00212/2007 A | NA

e

% 4 Abiue winged teaUNorth Dakota/Sg-00733/2008 HINS | NA

99 ¢ AimallardMaryland/100S1090/2010 H12N5 | NA

@ ABean Goose/South Korea/KNU18-6/2018 HEN5 | NA
o L @ AAix galericulata/South Korea/K17-1638-5/2017 HENS | NA

Acommon goldeneye/Wisconsin/17055299/2017 H12NS | NA

1 H1ONS | NA

A/maliard/Maryland/100S1065/2010 H12NS | NA

AmallardMinnesota/Al09-2066/2009 H12NS | NA|
Afmallard/Minnesota/A09-1851/2009 H10NS | NA

Afruddy tumstone/Canada/02937/2011 HANS | NA
@ | Algreat biack-backed guiliceland/1393/2011 H2NS | NA
a3 | Algreat black backed guiliceland/1395/2011 H2NS | NA

|- A/pntad/Alberta/49/2003 HONS | NA

Alemperor goose/Alaska/44063-066/2006 H2NS | NA
Amallardfinterior Alaska/7MP1718/2007 HANS | NA

Alpintail/Alaska/102/2005 H12N5 | NA

Anorthem pintail/Alaska/44500-020/2009 H12N5 | NA

9 ;[{ HI2NS | NA
331 Anorthem INA

£

Afmallard/California/1371/2013 H5N5 | NA

Ablue-winged teal/Guaternala/CIP049-H117-36/2013 H14N5 | NA

Agreen winged teal/Mexico-Sonora/829/2009 HENS | NA
A/mallard/Calomia’852412008 H12N5 | NA
A/mallard/Minnesota/355788/2000 H12N5 | NA

uddy HING | NA

Alruddy tumstone/Delaware Bay/508/2008 H12N5 | NA

Aruddy Jersey/Sg INA
o |y Aruddy Jersey/Sg INA
33 | Afruddy Jersey/Sg- INA

Agreylag gooseficeland/1 459/2011 HENS | NA
Ablack-headed gulliceland/1298/2011 H1ONS | NA

Eurasian wigeon/Netherlands/2/2009 H12N5 | NA

Nmallard/Sweden/100127/2009 H12N5 | NA

Amallard/Sweden/89773/2007 H1ON5 | NA
Amallard/Sweden/343,2002 H12N5 | NA

HaNS | NA

L Atturkey/Netherlands/07016245/2007 HINS | NA
A/mallard/Finland/10952/2008 H4NS | NA

£) { Afmallard/Finland/10952/2008 HANS | NA
L— AduckMongoka/OIE-7457/2011 HINS | NA
% L— AlduckYangzhou/012/2008 HENS | NA
L Amallard/Sweden/2213/2003 H12N5 | NA
@ | Amallard/Sweden/86/2003 H12NS | NA
Alduck/Guangdong/wy19/2008 HSNS | NA
Nigoose/Shandong/k120472000 HSNS | NA
1 AlquailJiangswk0104/2010 HSNS | NA
Nduck/Eastemn China/031/2009 HSNS | NA
Nduck/Eastern China/031/2009 HSNS | NA
Aduck/Hunan/5613/2003 HBNS | NA
A/duck/Hunan/5613/2003 HBNS | NA
Afmigratory duck/Jiangx/6847/2003 H1ONS | NA
Alduck/Guangxi/GXd-1/2000 HBNS | NA
Aaquatic bird/Korea/CNS2000 HENS | NA
Afmigratory duck/Jiangx/3024612013 H1ONS | NA

Almallard/Novosibirsk region/064k/2018 H12N5 | NA
Alduck/Cambodia/C7TOW14M/2018 H7NS | NA
— Amallard/Sweden/80329/2008 H11N5 | NA

9 — A/maliard/Jiangxi8346/2004 HENS | NA

Aaquatic bird/Korea/W69/2005 HENS | NA

Aduck/Hokikaido/24/04 H1ONS | NA
HI2N5 | NA

93 ) Almallard duck/Netherlands/83/2008 H12NS | NA

Amallard/Netheriands/83/2008 H12N5 | NA
A/mallard/Netherlands/11/2007 HENS | NA|
A/mallard duck/Netherlands/59/2015 HENS | NA
Vblack-headed of H2N5 | NA
Alruddy turnstone/New Jersey/UGAI16-2139/2016 HENS | NA/
Alruddy tumstone/New Jersey/UGAI16-1492/2016 H11NS | NA
93 b Alruddy tumstone/New Jersey/UGAI16-1260/2016 HIONS | NA
Aenvironment/New Jersey/UGAI16-1109/2016 H1ONS | NA

Alruddy turnstone/New Jersey/UGAI16-1527/2016 H10NS | NA

1972 HBNS | NA

Alcommon redshank/Singapore/F83-2/2015 HONS | NA

NAmM

EA



f. NA
NAM

Alruddy turnstone/Delaware Bay/328/2018 H12N5 | NA
Alruddy turnstone/Delaware Bay/559/2018 H12N5S | NA
Alruddy turnstone/Delaware Bay/551/2018 H12NS | NA
Allaughing gull/Delaware Bay/138/2018 H12N5 | NA
| Alruddy turnstone/Delaware Bay/592/2018 H12N5 | NA
—— A/mallard/Alberta/38/2018 H12N5 | NA
_r @ A/Bean Goose/South Korea/KNU18-6/2018 HENS | NA
o 98 @ AJAix galericulata/South Korea/K17-1638-5/2017 HEN5 | NA
AlAmerican Wigeon/California/D 1516363/2015 HENS | NA
r A/mallard/Alberta/d65/2017 H2NS | NA
A/American wigeon/California/HS007B/2015 HENS | NA
| A/mallard duck/California/lUCD738/2016 HANS | NA
93 ! Almallard duck/California/lUCD538/2016 H12N5 | NA

Almallard/California/lUCD320/2014 H2N5 | NA
A/mallard/Interior Alaska/12ML00678/2013 H12N5 | NA
Alcommon goldeneye/Wisconsin/170S5299/2017 H12N5 | NA
Algreen-winged teal/Missouri/150S6705/2015 H12N5 | NA
Alruddy turnstone/New Jersey/UGAI16-2163/2018 H10N5 | NA
Alshorebird/Delaware Bay/167/2016 H10NS | NA
Alenvironment/New Jersey/UGAI18-2321/2016 H10N5S | NA
Almallard/Alberta/365/2015 H10NS | NA
Algreen-winged teal/Ohio/15055495/2015 HBNS | NA
_|- A/mallard/Interior Alaska/10BM13335/2010 H12N5 | NA

A/mallard/Interior Alaska/10BM13225/2010 H12N5 | NA
—— A/American green-winged tealInterior Alaska/1 1BM00293/2011 H10N5 | NA
— A/mallard/interior Alaska/10BM12027/2010 H12N5 | NA
— A/mallard/Interior Alaska/10BM02111R0/2010 H12N5 | NA
—— A/blue-winged teal/Guatemala/CIP049H104-99/2011 H12N5 | NA

A/mallard duck/Ohio/16050818/2016 H4NS | NA

Almallard/California/2595V/2011 H12N5 | NA

Alblue-winged teal/Texas/Sg-00212/2007 A | NA

Alblue-winged teal/North Dakota/Sg-00733/2008 HINS | NA
ir Aimallard/Maryland/10051090/2010 H12N5 | NA
A/mallard/Maryland/10051065/2010 H12N5 | NA
A/mallard/Minnesota/Al09-3066/2009 H12N5 | NA
- Almallard/Minnesota/Al08-1851/2009 H10NS | NA
Alruddy turnstone/Canada/02937/2011 H3N5 | NA
a9 |_|- Algreat black-backed gull/iceland/1393/2011 H2N5 | NA
93 ! A/great black-backed gull/lceland/1395/2011 H2N5 | NA

— A/pintail/Alberta/49/2003 HIN5 | NA

Alemperor goose/Alaska/44063-086/2006 H2N5 | NA
'P A/mallard/Interior Alaska/TMP1718/2007 H4N5 | NA
Afpintail/Alaska/102/2005 H12N5 | NA

A/northern pintail/Alaska/44500-020/2009 H12N5 | NA
99| |- Amallard/interior Alaska/9BM1585R1/2009 H12N5 | NA

33 | Alnorthern pintail/interior Alaska/9BI11409R0/2009 H12N5 | NA
A/mallard/California/1371/2013 HENS | NA
Alblue-winged teal/Guatemala/CIP049-H117-36/2013 H14N5 | NA
Algreen winged teal/Mexico-Sonora/829/2009 HENS | NA
Almallard/California/6524/2008 H12N5 | NA

A/mallard/Minnesota/355788/2000 H12N5 | NA

Alruddy turnstone/New Jersey/650675/2002 HING | NA

Alruddy turnstone/Delaware Bay/508/2008 H12N5 | NA
Alruddy turnstone/New Jersey/Sg-00501/2008 H12N5 | NA
Alruddy turnstone/New Jersey/Sg-00532/2008 HIN5 | NA
93 ! Alruddy tumnstone/New Jersey/Sg-00532/2008 HINS | NA

LT

0.010




G. MP

AlGreen-Winged Teal/Southcentral Alaska/18| MBO1702/2018 H10NT | M
A/Northern Pintail/Arizona/D 1800538/2018 H12N2 | M
@ AAix galericulata/South Korea/K17-1638-5/2017 HENS | M
Amallard/Ohio/150S4000/2015 HINT | M
A/mallard duck/Ohio/160S0862/2016 HINE | M
Algreen-winged teal/| Missourif160S6246/2015 H11N9 | M
A/American Wigeon/California/D1516363/2015 HENS | M
ANorthern shoveler/llinois/160S1664/2016 HEN1 | M
AJ| Mallard/Utah/D1615280/2016 H7NS | M
A/northern pintail/California/HS064/2015 HENS | M
Alnorthern shovelerTennessee/AHD039609/2016 H7TN4 | M
Acinnamon teal/California/AHO07801 1/20168(H7NS) | M
AMallard/California/D1711170/2017 H11NS | M
A/mallard/California/UCD1199/2017 HENZ | M
A/northern pintail/California/HS050A/2015 HINZ | M
A/mallard/California/2061/2012 H10N7 | M
- A/mallard/Southcentral Alaska/12| MLO10556/2014 H1N1 | M
A/American green-winged teal/Alaska/44493-688/2009 HING | M
| 8035 K| M373989.1 A/mallard/ldaho/NDO002646/2013(HANG)
[— Arcackiing goose/Alaska/lUGAI15-3075/2015 HONZ | M
— A/northern pintail/Alaska/287/2013 HANG | M
A/northern pintail/Alaska/819/2014 HANG | M
A/mallard/idaho/UGAI16-1962/2016 H11NE | M
A/Blue-winged Teal/Ohio/180S1695/2018 H14N5 | M
Asblue-winged teal/llinois/17OS2542/2017 HANE | M
A/mallard/Alberta/380/2017 H11N9 | M
Asduck/HokKaidoWZT76/2017 HENZ | MP
L — A/American wigeon/California/HS010/2015 H12N5 | M
Amallard/Oregon/16-028808-2/2016 HEN2 | M
Amallard/California/UCDE86/2015 HANG | M
A/mallard/| Missouri/110S8301/2011 HENZ | M(2)
— Avruddy turnstone/Delaware Bay/267/2015 H7TN3
Asmallard/| Missourif110S6301/2011 HGNZ | M
L—— A/mallard duck/California/UCD738/2016 H4NS | M
A/mallard/Alberta/187/2017 HANG | M
—|_Algreen—wlnged teal/Alaska/UGAI15-6402/2016 H3N8 | M
Alglaucous-winged gulliAlaska/d 6-041335-18/2016 HEN2 | M
Anorthern shoveler/| Mississippi/236/2010 H10N7 | M
Alred-necked grebel| Minnesota/Al10-1948/2010 H1N1 | M1
A/mallard/Ohio/140S50573/2014 HANS | M
AMallard/Ohio/18051219/2018(HaNE) | M
AGreen-Winged Teal/Nevada/D1612806/2016 HEN2 | M
Asdouble-crested cormorant/California/20119-001/2007 H3N8 | M
Asnarthern shoveler/California/HKWFO79/2007 H3NG | M
A/mallard/Alberta/167/2010 H7N3 | M
Assnow goose/Delaware/1 20S3778/2012 HZN3 | M
Asblue-winged teal/Guatemala/CIPO49H113-63/2013 HENS | M
A/mallard/California/1606V/2013 HEN1T | M
Avduck/baraki/22/2016 HEN3 | MP
Asblue-winged teal/Guatemala/CIPO49H101-24/2011 HINS | M
Afruddy turnstane/New Jersey/Al13-2070/2013 H10N1 | M
Ablue-winged teal/Guatemala/CIP049H109-86/2012 HANZ | M
Adwild bird/JiangxiyP419/2016 HENS | MP
a9 @ A/Bean Goose/South Korea/KNU18-6/2018 | M

A/mallard duck/Ohio/150S7510/2015 H11N3 | M
AmallardiKentuc ky/AHO0729344/2016 H7N2 | M
Adring-billed gull/] Minnesota/OF| MNAI1315/2017 H13N2 | M
L AAmerican green-winged teal/Texas/AHOO67366/2016 H7NZ | M
Anorthern shoveler/California/t 5-039075-4/2015 H5N3 | M
A/northern 1 Missourif170: 017 HENZ | M
Alnorthern shoveler/California/LDG762/2016 HBN4 | M
A/northern shoveler/] Missourif170OS4846/2017 H1IN1T | M
AEN/Sichuan/32281/2016 H3N2 | MP
Avmallard/Hokkaido/24/2009 H5N1 | MP
Alwild bird/Korea/A19/2011 HINT | MP
L Agreen-winged teal/Ohio/16OS3692/2016 HANZ
Alduck/Anhu/D293/2014 H3N2 | MP
Alduck/Zhejiang/727022/2013 H11N3 | MP
Alduck/Fujian/SD063/2017 H3N3 | MP
A/mallard duck/Korea/V1150161/2015 H7NE | MP
aa | A/mallard duck/Korea/Vl142218/2014 H3NS | MP
Adduckl/| Miyazaki/451116/2012 H1N3 | MP
Aduck/Hokkaido/ MW 18/2013 HTN2 | MP

ooin

Alchicken/Korea/KNUSVWWR09/2008 HINZ | MP
Alduc K/ 4/2010 H3N2 | MP
Alduck/Guangdong/S1469/2010 HANZ | MP
ing/27/2011 H1ON7 | MP
Araquatic bird/Korea/CNS/2009 HBNS(2)
AJaquatic bird/Korea/CN6/2009 HENS
Ahwild bird/iKorea/A8/11 H7NG | MP
AduCkWUXIIYINZ03/2014 HT1NZ | MP
Ataqualtic bird/Korea/We9/2005 HENS
Asbaikal tealfShanghai/SH-89/2013 H3N2 | MP
Alduck/Henan/S1081/2010 HANG | MFP
Alduck/Hokkaido/12/2015 HING | MP
Ardu g 1 HiN1 | MP
Alwild bird/Korea/A343/2009 H11Ng | MP
Alduck/NMVuhan/VWHYF05/2014 HINZ | MP
99 Alwild duck/Jiangxi/19616/2008 HTNE | MP
Arduck/Bangladesh/1574/2008 H3NG | MP
Alwild bird/ WuhanNWHHN16/2014 HINT | MP
Alduck/Kagoshima/KUS7/2014 H11NG | MP
A/duck/Bangladesh/31227/2016 HENZ | MP
Armallard/Korea/HO06-2/2017 HTNT | MP
A/DUCk/HUbeI/HF5/2017 H7TNS | MP
Atwild bird/Eastern China/1754/2017 H5N3 | MP
Alduck/Bangladesh/26980/2016 HTNG | MP
AAnser fabalis/China/664/2014 H11N8 | MP
A/Bar-headed Goose/QinghailXX22/2016 HENS | MP
A/Great Black-headed GullfQinghai/YO1-B/2016 HENS | MP
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AlGreen-Winged Teal/Southcentral Alaska/18] MB01702/2018 H10N7 | M
A/Northern Pintail/Arizona/D1800538/2018 H12N2 | M
@ AJAix galericulata/South Korea/K17-1638-5/2017 HENS | M
Almallard/Ohio/150S54000/2015 H1N1 | M
A/mallard duck/Chio/16050862/2016 H3NS | M
Algreen-winged teal/| Missouri/150S5246/2015 H11NS | M
A/American Wigeon/California/D1516363/2015 HENG | M
A/Northern shoveler/lllinois/16051664/2016 HEN1 | M
AJ| Mallard/Utah/D1615280/2016 H7NE | M
Afnarthern pintail/California/HS064/2015 HENS | M
— A/northern shoveler/Tennessee/AH0029609/2016 H7TN4 | M
Alcinnamon teal/California/AH0079011/2016(H7N9) | M
I AlMallard/California/D1711170/2017 H11NS | M
k2] A/mallard/California/UCD1199/2017 HEN2 | M
A/northern pintail/California/HS050A/2015 HIN2 | M
A/mallard/California/2951/2012 H10N7 | M
= A/mallard/Southcentral Alaska/12| MLO1055/2014 HIN1 | M
A/American green-winged teal/Alaska/44493-588/2009 H3N8 | M
— 8035 K| M373989.1 A/mallard/ldaho/ND0002646/2013(H4NG)
= Alcackling goose/Alaska/UGAI15-3075/2015 HONZ | M
== A/northern pintail/Alaska/267/2013 H4NG | M
A/northern pintail/Alaska/819/2014 H4NG | M
A'mallard/ldaho/UGAI16-1962/2016 H11N9 | M
A/Blue-winged Teal/Ohio/180S1695/2018 H14N5 | M
A/blue-winged teal/lllinois/17052542/2017 H4N8 | M
A/mallard/Alberta/380/2017 H11NSG | I
Alduck/Hokkaido/\WZ756/2017 HENZ | MP
_: A/American wigeon/California/HS010/2015 H12N5 | M
A/mallard/Oregon/16-028808-2/2016 HEN2 | M
A/mallard/California/lUCDBE86/2015 HANE | M
A/mallard/| Missouri/110S6301/2011 HBN2 | M(2)
Alruddy turnstone/Delaware Bay/257/2015 H7TN3
A/mallard/] Missouri/11056301/2011 HBN2 | M
A/mallard duck/California/lUCD738/2016 H4N5 | M
A/mallard/Alberta/197/2017 HANG | M
—|Tgreen—wmged teal/Alaska/UGAI15-6402/2015 H3N8 | M
Alglaucous-winged gull/Alaska/16-041335-19/2016 HGN2 | M
Afnorthern shoveler/| Mississippi/236/2010 H10NT | M
Afred-necked grebe/] Minnesota/Al10-1948/2010 H1N1 | M1
A/mallard/Ohio/140S0573/2014 H4NE | M
Allallard/Ohio/18051219/2018(H3N8) | M
AlGreen-Winged Teal/Nevada/D1612806/2016 H5N2 | M
Aldouble-crested cormorant/California/20119-001/2007 H3N8 | M
A/northern shoveler/California/HKWF379/2007 H3N3 | M
A/mallard/Alberta/167/2010 HTN3 | M
Alsnow goose/Delaware/120S53778/2012 H2N3 | M
A/blue-winged teal/Guatemala/CIP049H113-53/2013 HEN3 | M
A/mallard/California/1608V/2013 HEBN1 | M
Alduckilbaraki/22/2016 HSN3 | MP
A/blue-winged teal/Guatemala/CIP049H101-24/2011 H3N8 | M
Afruddy turnstone/New Jersey/Al13-2070/2013 H10N1 | M
Alblue-winged teal/Guatemala/CIP049H109-86/2012 H4N2 | M
Adwild bird/Jiangxi/P419/2016 HENS | MP
@ A/Bean Goose/South Korea/KNU18-6/2018 | M
— A/mallard duck/Ohio/150S7510/2018 H11N3 | M
A/mallard/Kentucky/AHO0729344/2016 HTNZ | M
Alring-billed gull/| Minnesota/OP| MNAI1315/2017 H13N2 | M
A/American green-winged teal/Texas/AH0057366/2016 HTN2 | M
A/northern shoveler/California/15-039075-4/2015 H5N3 | M
| E A/northern shoveler/| Missouri/17054858/2017 HEN2 | M
A/northern shoveler/California/LDC762/2016 H8N4 | M
_|— A/northern shoveler/| Missouri/170S4846/2017 HIN1 | M

AJEN/Sichuan/32281/2018 H3N2 | MP
% |_:Nma\lard!HUKka\dui’24i'2009 HSN1T | MP
Adwild bird/Korea/A19/2011 HIN1 | MP

Algreen-winged teal/Ohio/16053692/2016 H4N2

—_—

0.0050




H. NS

@ ABean Goose/South Korea/KNU18-6/2018 | NS
@ AAhix galericulata/South Korea/K17-1638-512017 HGNS | NS

Alglat ge HSN2| NS

AMallard/Alaska/AH0029066S 8 A2016 H1ZNS | NS

Ablue-winged tealMissouri/17053211/2017 H3N1 | NS

AMallard/Ohio/180S1880/2018 HBN1 | NS

Afmallard/California/UCD1357/2017 HINS | NS
Amallard/Alberta41212017 H1 N9 | NS

Aimallard/Alberta/31172018 H4NG | NS

Aimallard/Alberta/411/2017 H3N8 | NS
Anorthern pintaillAlaska/16-041335.6/2016 HSN2 | NS

green-winged 15 H7N3 | NS
Aimallard/idaho/NDO0026452013 HANG | NS
ABlue-winged TealKansas/AH0029699S 8 A2015 H12N6 | NS
L AMallard/Minnesota/AHO060575S 8 A2015 HANS | NS
L= Amallard/Alberta/603/2015 HINT | NS
green-winged teall HTN3 NS
green-winged teall HING NS

— Ablue-winged tealinois/ 1205292912012 HIN8 | NS
— Ablue winged-teal Wisconsin/12052603/2012 HIN2 | NS
-|—_~nmhm shoveler/Guatemala/CIPO49H103-05/2011 HIN3 [ NS.

Ablue-winged teal/Guatemala/CIP049H105-08/2011 H3N3 | NS
Alnorthern pintail duck/California/UCD37/2017 H7N3 | NS
g ged teallOhio/130" HIN2| NS
Afruddy tumstone/Delaware Bay/340/2016 H10N4 | NS
Amallard/Arkansas/150S7607/2016 HTN3 | NS
+iude‘y tumnstone/Delaware Bay/545/2012 H12N3 | NS(2)

Amaliard/Missouri/130S6556/2013 HION7 | NS
Alruddy tumstone/Delaware Bay/545/2012 H12N3 | NS
—— Alruddy tumstone/New Jersey/UGAI17-3019/2017 HON2 | NS
_r Anorthem pintail/Alaska/52/2011 H3N6 | NS

Algreen-winged teal/Alaska/816/2011 HINS | NS
— AMallardflinois/1 705260172017 HANG | NS

AmallardMaryland/140S1154/2014 HGN1 | NS
A/Biue-winged TeallOhio/180S1709/2018 HANG | NS
AMallard/Ohio/ 180518922018 HSN2 | NS
AlduckPennsylvania/15-030188-1/2015 H7NT | NS
18 HSN2 | NS

Aimallard/idaho/AH0011522/2015 H7NT | NS

Amaltard duck/Tennessee/170S037072017 HIN3 | NS

uddy 370012015 HIN3 | NS
Afruddy turnstone/New Jersey/UGAI15-4243/2015 HINT | NS
Nruddy turnstone/Delaware Bay/531/2015 HTN3 | NS

Aruddy JerseylUGAI15-4091/2015 HIN3 | NS
p—— A/mallard/Ohio/140S0560/2014 HSN2 | NS
—— Amallard/Maryland/130S3035/2014 H1ON7 | NS
Ablue-winged teal Guatemala/CIP049-H119-01/2014 H12N3 | NS
Afmallard/Ohio/110S2001/2011 HIN1 | NS
Ablue-winged teal/Guatemala/CIP049-H121-36/2014 H2N9 | NS
Ablue-winged teal/Guatemala/CIP049-H116-51/2013 HSN3 | NS
L Amallard/Ohio/150S3986/2015 H3N2 | NS
_LNBhe-wnged TealNorth Carolina/AHO1 146765 8 A22016 H11NG | NS
Aturkey/Missouri/16-014037-7/2016 H5N1 | NS
[—— A/American green-winged tealWisconsin/170S4008/2017 HIN1 | NS
INS
Alnorther pintail/Alaska/44500-090/2009 H4NG | NS
HI0N4 | NS

Afmallard/interior Alaska/9BMB425R0/2009 H1ONT | NS
Anorthem pintailCalfomia/2548:2010 H1 1N2 | NS

Aliceland 112472011 H2NS | NS

AlduckiZhesang/727D13/2013 HIN3 | NS

AlduckJiangx/28843:2013 HTNG | NS
14172015 H5N1 | NS

L AmaltCzech Repubici14602-37K2011 HEt2 INS

“ Agoose/Krasnodar/3144/2017 H5NS | NS

Alchicken/Croatia/104/2017 HSNS | NS

Awild bird/Korea/AT2/10 HTN7 | NS

Afmallard/Korea/822/10 HTNT | NS

Alduck/Tsukuba/50872010 HANG | NS

Amuscovy duck/Vietnam/LBMA437/2013 H3N8 | NS

,y Anuddy HiON4 S
H4NG | NS

Aduck/baraki’ 10472016 HINT | NS
A/Avian/South Korea/K58/2018 H5N3 | NS
AlduckJiangxy2121312013 HIN3 | NS
AlduckMryazaki/451105/2015 HANG | NS
Amaliard duck/KoreaV1151109012015 HANG | NS

HSNS | NS

Amallard/Korea/KNU YP09/2009 HIN1 | NS
i Amaliard/Toguchin/19/2017 H4NG | NS
AWhite-fronted Goose/South Korea/KNU18-119/2018 HTNT | NS
A/swan/Czech Republic/541672011 HINT | NS
_EAmmeowuﬁlos HINT [NS
Amaliard/Sweden/10076072009 H11N9 | NS

AlduckSichuan/04 08 CDLQ 020-P/12015 HAN3 | NS
.__E AlduckMongokia/919/2018 HNB | NS
A/mallard/Chany/260U/2014 HSN3 | NS

AlduckiMongolial742/2015 H1ONT | NS
Amallard HINT NS
[——— Awid duckiKorea/CSM42-34/2011 HTN9 | NS
p—— A/duck/Mongoka/123/2014 H10N8 | NS
_{:wazmnrqmmw HANG | NS
Aimallard/Jiangxi/G9&/2014 HING | NS
[—— Avaquatic bird/Korea/CN17/2009 HBN2 | NS
Acanvasback/Xianghai/428/2011 HSN2 | NS
Aaquatic bird/Korea/CN9/2009 HENS | NS
WSS1991103 | A/aquatic bird/Korea/CN5/2009 HENS
WSS1991115 | Alaquatic bird/Korea/CN5/2009 HENS

NAmM

EA



h. NS
NAM
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@ A/Bean Goose/South Korea/KNU18-6/2018 | NS
@ AAix galericulata/South Korea/K17-1638-5/2017 HEN5 | NS
A/glaucous-winged gull/Southcentral Alaska/16MB03648/2016 H5N2 | NS
AlMallard/Alaska/AH0029066S5.8.A/2016 H12N5 | NS

A/blue-winged teal/Missouri/17053211/2017 H3N1 | NS
_I_ AMallard/Ohio/18051880/2018 HEN1 | NS
A/mallard/California/lUCD1357/2017 H3N8 | NS
— A/mallard/Alberta/412/2017 H11N9 | NS
— A/mallard/Alberta/311/2018 H4N6 | NS
A/mallard/Alberta/411/2017 H3N8 | NS
Alnorthern pintail/Alaska/16-041335-6/2016 HGN2 | NS
A/American green-winged teal/AH0003731/2015 H7N3 | NS
A/mallard/ldaho/ND0002645/2013 HANG | NS
A/Blue-winged Teal/Kansas/AH0029699S.8.A/2015 H12NG | NS
— A/Mallard/Minnesota/AH00805755.8.A/2015 H4NS | NS
_|— A/mallard/Alberta/803/2015 HIN1 | NS

A/American green-winged teal/Louisiana/AH0036368/2016 HTN3 | NS

A/American green-winged teal/Utah/AH0021680/2015 HTN3 | NS
A/blue-winged tealllllinois/12052929/2012 H3N8 | NS
A/blue winged-tealWisconsin/12052603/2012 H3N2 | NS
A/northern shoveler/Guatemala/CIP049H103-05/2011 HIN3 | NS
—| A/blue-winged teal/Guatemala/CIP049H105-08/2011 H3N3 | NS
A/northern pintail duck/California/lUCD37/2017 HTN3 | NS
A/American green-winged teal/Chio/130S1769/2013 HTN2 | NS
_FNruddy turnstone/Delaware Bay/340/2016 H10N4 | NS
A/mallard/Arkansas/15057607/2016 HTN3 | NS
Alruddy turnstone/Delaware Bay/545/2012 H12N3 | NS(2)
—I— A/mallard/Missouri/130S6556/2013 H1ONT | NS
Alruddy turnstone/Delaware Bay/545/2012 H12N3 | NS
Afruddy turnstone/New Jersey/UGAI17-3019/2017 HIN2 | NS
— A/northemn pintail/Alaska/52/2011 H3NG | NS
Algreen-winged teal/Alaska/816/2011 H3N8 | NS
AMallard/lilinois/170S52601/2017 HANG | NS
_r»\mmardfmaryland!14os1 154/2014 HEN1 | NS
—— A/Blue-winged Teal/Ohio/180S51709/2018 H4NG | NS
AMallard/Ohio/18051892/2018 H5N2 | NS
—— A/duck/Pennsylvania/15-030188-1/2015 H7N7 | NS
B AlAmerican green-winged teal/Tennessee/180S0447/2018 H5N2 | NS
A/mallard/ldaho/AH00115622/2015 H7TN7 | NS
A/mallard duck/Tennessee/170S0370/2017 HIN3 | NS
Alruddy turnstone/New Jersey/UGAI15-3700/2015 HIN3 | NS

Alruddy turnstone/New Jersey/UGAI15-4243/2015 H1N1 | NS
Alruddy turnstone/Delaware Bay/531/2015 HTN3 | NS

0.0050

Alruddy turnstone/New Jersey/UGAI15-4091/2015 H1N3 | NS
A/mallard/Ohio/140S0560/2014 H5N2 | NS
A/mallard/Maryland/130S3035/2014 H10N7 | NS

Alblue-winged teal/Guatemala/CIP049-H119-01/2014 H12N3 | NS

A/mallard/Chio/110S82001/2011 HIN1 | NS

Alblue-winged teal/Guatemala/CIP049-H121-36/2014 H2N9 | NS

Alblue-winged teal/Guatemala/CIP049-H116-51/2013 H5N3 | NS

= A/mallard/Ohio/15083986/2015 H3N2 | NS

_LAIB\ue—winged Teal/North Carolina/AH0114676S.8.A/2016 H11N9 | NS
Alturkey/Missouri/16-014037-7/2016 H5N1 | NS

A/American green-winged teal/Wisconsin/17054008/2017 H1N1 | NS

Almallard/Interior Alaska/9BM1852/2009 H1ON5 | NS

A/northern pintail/Alaska/44500-090/2009 H4N6 | NS

Alnorthern pintail/interior Alaska/9BM7694R0/2009 H10N4 | NS

A/mallard/Interior Alaska/9BM8425R0/2009 H10N7 | NS

Alnorthern pintail/California/2548/2010 H11N2 | NS

Alceland gulliceland/1124/2011 H2N5 | NS




Figure S2. Phylogenetic tree of whole genome of the K6 avian influenza virus (AIV)
compared to influenza sequences available in NCBI and GISAID. K6 was marked in red
color and K17 was marked in purple color. Nam, North America lineage; EA, Eurasian
lineage.
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Figure S3. Maximum likelihood phylogenetic trees showing inferred relationships
among nucleotide sequences for the complete coding regions of K6 and K17 gene
segments. Red open circle indicates K6-H6N5 and blue open circle indicates K17. These



are highlighted with red and blue arrows used for K6 and K17, respectively. Closed and
open circles indicate lineages of North America and Eurasia, respectively.
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Figure S4. Raw ELISA data to conduct TCIDso assay. Viruses were inoculated into
MDCK monolayers at a multiplicity of infection (MOI) of 0.01. The supernatant were
collected at different time point: 12, 24, 36, 48, 60 and 72 hours post of infection (hpi),
respectively. The viral supernantant of different viruses (A,B - K6 (H6N5); C,D - H7N1,;
E,F - HON2; G,H — HIN1) was serial 10-fold diluted and added to MDCK cell. After 3



days inoculation, medium was removed and cells was washed with PBS then fixed with
80% acetone followed by blocking with 5% non-fat milk. Cells was continuously washed
with PBS-T (0.01 Tween 20) and reacted with 0.1 pg/well of anti-influenza nucleoprotein
(Medix Biochemica, Finland). Subsequently, secondary mAb in the form of horseradish
peroxidase (HRP)-conjugated rabbit anti-mouse IgG (Abcam, Cambridge, UK) was
added to each well according to the manufacture’s protocol. Washing with PBS-T was
performed five times to remove nonspecific binding and 3,3/,5,5/-tetra methyl benzidine
(Sigma-Aldrich) substrate solution was added. The reaction was stop by 0.18M H2SOu
and the OD value at 450nm was observed. TCIDsotiter was calculated. 0-10: 10°-10' folds
dilution of stock, C- mock-infection.
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Figure S5. Raw ELISA data to conduct TCIDso assay to measure virus K6-H6N5, HIN1,
H7NT1 titer in lung at day 3 (A); day 6 (B); day 14 (C) post infected. 0,10°- fold dilution of
stock; 1, 10! fold dilution of stock; 2, 102%- fold dilution of stock; 3, 10°- fold dilution of
stock; 4, 10 fold dilution of stock; 5,10°- fold dilution of stock; 6, 10°- fold dilution of
stock; 7, 107- fold dilution of stock; 8, 108- fold dilution of stock; 9, 10°- fold dilution of
stock; 10, 10%- fold dilution of stock; C, mock-infection;



Figure S6. Lungs from (A) uninfected control; (B) K6-H6N5; (C) H7N1; (D) H7N1 -
infected mouse at 6 dpi. Scale bar: 0.5cm



Figure S7. Location map of mandarin duck marked with satellite transmitters in Korea
in October in 2017. White arrow indicates the isolation place of A/Aix galericulata/South
Korea/K17-1638-5/2017(H6N5) and blue dot indicates the position of mandarin duck in
October 2017. Map was retrieved from National Institute of Biological Resources, Korea.
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Figure S8. Spatial distribution patterns of Bean geese during Jan 2017- Nov 2017. Two
satellite tracking devices (A, br1691; B, br1692) are shown. Red and white arrows indicate
the isolated places of K6 and K17, respectively. Maps were retrieved from National
Institute of Biological Resources, Korea. Date of movement (yellow color) is marked in
yellow lined box in insert.






