90
«2011 Delmarva mallards (H5N2)

98 eeessmunENES 2010-2011 Mississippi flyway ducks

ij CY133077 A/mallard/Wisconsin/10052672/2010(H5N 1)
87 CY 133093 A/northern pintail/Wisconsin/10052857/2010(H5N2)
M ——— CY133332 A/mallard/Wisconsin/10053845/2010(H5N2)

6p CY 139327 A/American black duck/New Brunswick/00867/2010(H5N2)
E CY 138312 A/blue winged teal/New Brunswick/00288/2010(H5N2)

a5 CY 132445 A/mallard/Ohio/11082216/2011(H5N1)
@ HA A/Ruddy turnstone/NJ/AI12 2871/2012/H5N3 | DE Bay 2012

CY166637 A/American green winged teal/Wisconsin/11053431/2011(H5N2)

CY187005 A/mallard/Ohio/12052218/2012(H5N1)
CY190987 A/mallard/Maryland/11053603/2011(H5N2)
CY 186667 A/mallard/1linois/12085080/2012(H5N1)

_i CY 132453 A/mallard/Ohio/11052229/2011(H5N2)
65 CY 132477 A/mallard/Ohio/11082006/2011(H5N2)
': CY 132565 A/mallard/Ohio/11051961/2011(H5N2)

~]

89

CY 132469 A/mallard/Ohio/11052119/2011(H5N2)
KM244047 A/Muscovy duck/Pennsylvania/4484 2/2013(H5)
L CY 132485 A/mallard/Ohio/11052156/2011(H5N2)
CY 166645 A/American green winged teal/Wisconsin/11053432/2011(H5N2)
CY 186981 A/gadwall/Ohio/120S5632/2012(H5MN2)
CY186788 A/American green winged teal/Mississippi/12055061/2012(H5N2)
CY191267 A/mallard/Maryland/13052946/2013(H5N2)
76 e, 2014 Chio ducks (H5N2)
CY097350 NmallardNVisconsin:’2576!26%9(H5N1)
99 JX570827 A/northern pintail/'SK/4612/2010(H5N3)

KC790077 A/duck/SK/4612/2010(H5N3)
100 4| JX570829 A/northern pintail/SK/4628/2010(H5N3)
99! KC790069 A/duck/SK/4628/2010(H5N3)

91

KR271015 Asthick billed murre/Greenland/9045 2K/2014(H5N1)
CY 132688 A/mallard/Wisconsin/10051604/2010(H5N2)
— & HA A/Ruddy turnstone/NJ/AI12 2279/2012/H5N9

00 [ @ HA A/Ruddy Tumstone/FL/AI12 1161/2012/H5N9 Southeast and DE Bay 2012

@ HA A/Ruddy Tumstone/FL/AI12 1244/FL/2012/H5N9
gp | @ HA A/Ruddy Turnstone/FL/AI12 1476/2012/H5N9

i
0.002

Supplemental Figure S1. Maximum-likelihood (ML) phylogenetic sub-tree for hemagglutinin HA5 gene segments derived from influenza A viruses (IAV)
isolated from wild and domestic birds in North and South America (excluding Alaska), without date restriction. Nodes for HA5 segments identified in this study

are colored in red (Delaware Bay) or blue (southeast) circles. Bootstrap values lower than 65 are omitted. Branch lengths are measured in the number of nucleotide

substitutions per site.



A)NA1

90 & 2011 Delmarva malards (HSN2)
2010-2011 Mississippi fiyway ducks
9 2010 Mississippi fiyway ducks
7_ 0133332 A/mallard/Wisconsin/100S3845/201 O(H5N2)
CY139327 i black B ick/00867/2010(H5N2)
CY 138312 A/blue winged teal/New Brunswick/00288/2010(H5N2)
CY 132445 A/mallard/Ohio/11052216/2011(HSN1T)
@ HA A/Ruddy turnstone/NJ/Al12 2871/2012/H5N3 | DE Bay 2012
CY166637 A/American green winged teal/Wisconsin/11053431/2011(H5N2)
CY187005 A/mallard/Ohio/12052218/2012(H5N1)
CY190987 A/mallard/Maryland/110S3603/2011(HSN2)
CY186667 A/mallard/llinois/12055080/2012(H5N1)
2011 Ohio mallards (H5N2)
CY 132565 A/mallard/Ohio/11081961/2011(H5N2)
CY 132469 A/mallard/Ohio/11052119/2011(H5N2)
KM244047 A/Muscovy duck/Pennsylvania/4484 2/2013(H5)
CY132485 A/mallard/Ohio/11052156/2011(H5N2)
CY166645 A/American green winged teal/Wisconsin/11053432/2011(H5N2)
CY186981 A/gadwall/Ohio/12055632/2012(H5N2)
CY186788 A/American green winged teal/Mississippi/120S5061/2012(H5N2)
CY191267 A/mallard/Maryland/13082946/2013(H5N2)
76 2014 Ohio malards (H5N2)
= 63(097350 A/mallard/Wisconsin/2576/2009(H5N1)
iQF JX570827 A/northern pintail/SK/4612/2010(H5N3)

KC790077 A/duck/SK/4612/2010(H5N3)
100 | JX570829 A/northern pintail’SK/4628/2010(H5N3)
—o9' KC790069 A/duck/SK/4628/2010(H5N3)
KR271015 Althick billed murre/Greenland/9045 2K/2014(H5N1)
CY132689 A/mallard/Wisconsin/100S1604/2010(H5N2)
HA A/Ruddy turnstone/NJ/AI12 2279/2012/H5N9
00 @ HA A/Ruddy Turnstone/FL/AI12 1161/2012/H5N9
o8 @ HA A/Ruddy Turnstone/FL/AI12 1244/FL/2012/H5N9
91! @ HA A/Ruddy Turnstone/FL/AI12 1476/2012/H5N9

H
0.002

C) NA9

2008-2009 Mississippi fiyway ducks
2009 Minnesota turkeys (H7N9)
#%¥185004 A/mallard/Minnesota/Alng 3770/2009(H7N9)
CY137992 A/mallard/Alberta/155/2009(H1N9)
2011 California ducks
——— CY 177063 A/green winged teal/California/514/2013(H11N9)
—— CY166748 A/northern shoveler/Mississippi/11085812/2011(H11N9)
® NA A/Ruddy Turnstone/FL/AI12 1476/2012/H5N9
® NA A/Ruddy Turnstone/FL/AI12 1161/FL/2012/H5NS
@ NA A/Ruddy Turnstone/FL/AI12 1244/2012/H5N9
- @ NA A/Ruddy turnstone/NJ/AI12 2279/2012/H5N9
73| | —m—2011-2012 Mississippi flyway ducks
22 2 2012 Alasks ducks

69

99
99

CY205365 A/avian/Maryland/13052922/2013(H11N9)

CY191253 A/mallard/Maryland/12083662/2013(H11N9)

CY166989 A/northern shoveler/lllinois/11085680/2011(H11N9)
CY167202 A/northern shoveler/Mississippi/1208346/2012(H11N9)
CY 166372 A/blue winged teal/llinois/11054176/2011(H11N9)

q: 2011 Alaska ducks
KJ413527 A/blue winged teal/TX/AI13 330/2013(H11N9)
11— KF715108 A/guinea fowl/Nebraska/17096/2011(H7N9)
£ KF715100 Afturkey/Minnesota/32710/2011(H7N2)
{— CY 133787 A/mallard/Missouri/10M0084/2010(HSN9)
CY 133483 A/northern shoveler/llinois/10054360/2010(mixed)
—— CY186710 A/mallard/lllinois/12054468/2012(H11N9%)
— CY 167120 A/mallard/Arkansas/1205061/2012(H1N9)
— CY133651 A/northern shoverl/Mississippi/1108145/2011(H7N9)

— CY133827 A/mallard/Missouri/10MQ0333/2010(H11N9)
—— CY133047 A/mallard/Wisconsin/10054193/2010(H11N9)
— CY167013 A/mallard/llinois/11054421/2011(mixed)

— CY133063 A/mallard/Wisconsin/100S2667/2010(H11N9)

—
0.002

Southeast and DE Bay 2012

CY191277 A/American black duck/Maryland/13052956/2013(H11N3)
KJ568203 A/mallard/Wisconsin/13052800/2013(H11N9)

CY187079 A/blue winged teal/Wisconsin/12083069/2012(H11N9)

+ CY 133643 A/American green winged teal/Mississippi/110890/2011(H11N9)

— CY133695 A/American green winged teal/Mississippi/1105257/2011(H11N9)

B) NA3

2008 Rhode Island mute swans (H7N3)

KU290094 A/mallard/New York/A00723392/2009(H7N3)

CY 185963 A/ruddy turnstone/New Jersey/Al11 2098/2011(H7N3)
KU289740 A/American black duck/Delaware/A00870108/2010(H7N3)
2007 Minnesota malards (H10N3)

2006-2008 Pacific fiyway Anseriformes

EU500862 A/chicken/SK/HR 00011/2007(H7N3)

2008-2009 Mississippi flyway ducks (H7N3)

CY 132991 A/American green winged teal/lllinois/10053343/2010(H2N3)

JX317626 A/chicken/Jalisco/CPA1/2012(H7N3)

9 @ NA A/Ruddy turnstone/NJ/AI12 2871/2012/H5N3 | DE Bay 2012

%U290230 Amorthern pintail Texas/A00466052/2009(H7N3)

2009 Mississippi fiyway ducks

CY097624 A/mallard/Missouri/220/2009(H7N3)

KU289945 A/blue winged teal/Texas/A00463679/2010(H7N3)

CY134313 A/American wigeon/California/2930/2011(H10N3)

KU290134 A/mallard/Oklahoma/A00749161/2009(H7N3)

CY204676 A/mallard/Maryland/14052911/2015(H7N3)

KJ568347 A/blue winged teal/lowa/13052316/2013(H7N3)

CY204091 A/mallard/Ohio/14053363/2014(H2N3)

2014 Delmarva ducks

K%27616 A/blue winged teal/Ohio/130S1770/2013(H7N3)

CY 167194 A/American green winged teal/Mississippi/1205311/2012(H5N3)
CY202787 Afsnow goose/Delaware/12053778/2012(H2N3)

CY177047 A/mallard/California/3956/2012(H7N3)

2013 Delmarva malards (H7N3)

99

[
0.002

Southeast and DE Bay 2012

Supplemental Figure S2. Maximum-likelihood (ML) phylogenetic sub-trees for neuraminidase (NA) gene segments
derived from IAV isolated from wild and domestic birds in N. and S. America without date restriction. Nodes for NA
segments identified in this study are colored in red (DE Bay) or blue (southeast) markers. Branch lengths are measured
in the number of nucleotide substitutions per site Bootstrap values lower than 65 are omitted. (A) NA1; (B) NA3; (C)

NAO9.



A PB2 A/Ruddy turnstone/FL/AI12 1638/2012/H6N1
A) A PB2 ARRuddy tumstone/FL/AI12 1503/2012/HBN1
A PB2 A/Ruddy tumstone/FL/AI12 1592/2012/H6N1
99| A PB2 A/Ruddy tumstone/FL/AI12 1541/2012/H6N1
A PB2 A/Ruddy turnstone/FL/AI12 1683/2012/H6N1
99 A PB2 A/Ruddy Turnstone/FL/AI12 1340/2012/H6N1
A PB2 A/Ruddy turnstone/FL/AI12 1591/2012/HEN1 Southeast and DE Bay 2012
91 A PB2 A/Ruddy tumstone/FL/AI12 1590/2012/H6N1
A PB2 A/Ruddy Turnstone/FL/AI12 1368/2012/HEN1
99 |. PB2 A/Ruddy Turnstone/FL/AI12 1476/2012/H5N9
@ PB2 A/Ruddy Turnstone/FL/AI12 1244/FLI2012/H5N9
% 99| @ PB2 A/Ruddy Tumstone/FLAIT2 1161/FLI2012/H5NG
e A PB2 A/Ruddy turnstone/NJ/Al12 2375/2012/HEN1
CY133776 A/blue winged teal/Missouri/10MO030/2010(HANG)
CY093901 A/green winged teal/California/11273/2008(H2N9)
= r CY097049 A/blue winged teal/Wisconsin/2753/2009(H4NG)
7 % CY132956 100S2773/2010(H3N8)
S CY132900 A/American green winged teal/lllinois/100S1551/2010(H4NG)
CY097469 A/blue winged teal/Wisconsin/2649/2009(HEN1)

2011-2012 Mississippi flyway ducks

! = c;:gagze gl noszozrzo; 1(H7NT)

Y134310 AVl shoveler/ 1(H4N3)

Lo lTll CY133784 10MC 7N)

— CY120618 A/mallard/California/3134/2010(H1N1)

CY133388 100S4673/2010(H14N6)

4@'?0\11 33760 Ablue winged teal/Missouri/10MO013/2010(H3N1)
2010 Guatemala BWTE
CBfifornia 2011 MALL
CY133916 shoveler/C: 15/2011(H5N2)

KJ568270 A/blue winged teal/lowa/130S2345/2013(H3N8)
€CY140843 A/blue winged TealTexas/AI09 3464/2009(H4N8)
18

CY1035 p NS)
CY097581 A/mallard/llinois/4 180/2009(HEN1)
CY186436 120 (N8)
CY133144 10053084/2010(H3N8)

CY167061 Aflong tailed duck/Wisconsin/11054248/2011(H3N8)
f— CY149595 Aflong tailed duck/Maine/295/2011(H3N8)
CY149603 338/

CY 166434 A/mallard/Wisconsin/11053481/2011(H4N6)
CY166329 green winged 11 1(HBN1)

2010-2012 Mississippi flyway ducks

99, CY132672 A/blue winged teal/lllinois/100S 1562/2010(HANG)

L CY132908 Ablue winged teal/llinois/100S1561/2010(H4NG)

CY190962 y 052221/2009(H1N1)
CY097777 INT)
70 CY140883 Alblue winged TealMinnesota/Al09 3786/2000(H4NG)
CY094388 wigeon/Ci 12N5)
KU200054 3)
CY094260 d/California/11 10N2)
CY032685 hoveler/C 1370/2007(H10N3)
2010 Mississippi flyway ducks
318 A wigeon/C: 1(HI10NG)
CY149627 Arthick billed murre/Canada/1813/2011(H12N5S)
186599 A/American black duck/Ohio/120S5557/2012(H5N2)
4 % V195824 13, (HON1)
= CY042353 b Dakota/Sg )
[ California 2011 MALL
CY190978 INT)
{f CY097565 11N2)
CY140646 0)
4 CY094708 1/2009(H1N1)
| KU289777 green winged teal/Colorado/AD0B606 16/2008(HTN3)
[ CY140143 Dakota/Sg 00737/2008(HGNS)
CY140171 Alblue winged teal/North Dakota/Sg 00750/2008(H4N)
CY076076 338 (H11N9)
€Y103490 3N8)
KU280801 green winged teal Texas/ADD586649/2009(HTN3)
2007-2009 Mississippi flyway ducks
—
0,002
) 59

2010 New Brunswick ducks (HxN8)
CY138527 Alblue winged leal/Nova Scolia/01027/2010(H3NB)
CY 138736 A/green winged tealiNew Brunswick/D0336/2010(H3NG)

& 2010 New Brunswick BWTE (H3NB)

CY186001 Alruddy turnstone/New Jersey/Al11 1678/2011(H7NT)
@ PB2 A/Ruddy tumstone/NJ/AN2 2279/2012/H5N9
99
A PB2 A/Ruddy turnstone/NJ/AI12 2120/2012/H6N1
95
A PB2 A/Ruddy turnstone/NJ/AIN2 2166/2012/HEN1
) DE Bay 2012 shorebirds
A PB2 A/Ruddy turnstone/NJ/AI12 2010/2012/HEN1
1 A PB2 A/Ruddy turnstone/NJ/AI12 2356/2012/HEN1

A PB2 A/Ruddy turnstone/NJ/AI12 2210/2012/HEN1
CY 149811 A/buffiehead/Maine/340/2011(HEN8)

CY149667 Alblue winged leal/Canada/3233/2011(H3N8)
CY 149707 A/blue winged teal/Canada/3264/2011(H3N8)
2011 Canada BWTE (H3N8)

CY 139230 A/American black duck/Prince Edward Island/00672/2010(H3N8)
2010 Mew Brunswick ABDU (H3NB)
CY 138800 A/green winged teal/Nova Scotia’00354/2010(H3N8)
2010 New Brunswick ABDU (H3N8)

CY148675 Alblue wingad lealCanadar3237/2011(HANG)

[ CY 149635 A/thick billed murre/Canada/1871/2011(H1N1)

991 CY149555 Abuffiehead/Maine/ 161/2011(H1N1)

92 011 Canada BWTE (H4N6)

2012 Delmarva ducks (H2Nx)

—
0.001

Supplemental Figure S3. Maximum-likelihood (ML) phylogenetic sub-trees for PB2 gene segments derived from
IAV isolated from wild and domestic birds in N. and S. America with date restriction (2000 — 2015). Nodes for PB2
segments identified in this study are colored in red (DE Bay) or blue (southeast) markers. Branch lengths are

measured in the number of nucleotide substitutions per site Bootstrap values lower than 65 are omitted. A) Southeast
and one DE Bay sequence; B) Clade of DE Bay PB2 sequences.



99
2006 DE Bay shorebirds

GU051986A/northern pintail/llinois/464067 4/2006(H5N9)
CY004344A/pintaill duck/Alberta/49/2003(H12N5)
EYOMGQ1NmaI\ardfMiSSDuriIMDSEIEOOS(H1 1NG)

929006 Alberta mallards (H3N8)

ﬁ':‘ 2008 New Jersey mallards (H4NG)
CY097436A/northern shoveler/Wisconsin/2508/2009(H4N2)
CY133807A/mallard/Missouri/10M00253/2010(H1N2)
2007 New Brunswick ABDU
CY103457A/redhead/Alberta/458/2007 (H3N8)
CY141055A/mallard/Arkansas/AI09 6032/2009(H10N9)
2008 Minnesota mallards (H2N3)
- 2008-2009 Mississippi flyway ducks
193G U050028A/maliard/lilincis /464067 5/2006(H5MN2)
GQ923347A/mallard/Arkansas/473507 9/2006(H5M2)
g9 - CY029927A/mallard/Missouri/209/2006(H11N9)
CY125355A/ring necked duck/New Brunswick/03449/2009(H11N3)

CYD47558A/mallard/Quebec/16334/2005(H5N3)

99 — CY079458A/American black duck/llinois/080S2688/2008(H5N2)
CY125604A/blue winged teal/New Brunswick/03757/2009(H3NB)
2006 Alberta ducks (H12NS)
CY190305A/mallard/Maryland/060S194/2006(H10N4)
GQ923371A/waterfowl/Colorado/476466/2007 (H5SN2)

99 ' GQI923387A/waterfowl/Colorado/476466 3/2007(H5N2)

CY140661A/mallard/Minnesota/Al09 1829/2009(H3N8)

CY133815A/gadwall/Missouri/10MO0280/2010(H5N2)

2010 Quebec RBGU (H1N3)

KC790075A/duck/SK/4612/2010(H5N3)

— CY186000A/ruddy turnstone/New Jersey/Al11 1678/2011(H7NT)

95 | A& PB1 A/Ruddy turnstone/NJ/AI12 2356/2012/HEN1

A PB1 A/Ruddy turnstone/NJ/AI12 2010/2012/HBN1

@ PB1 A/Ruddy turnstone/NJ/Al12 2279/2012/H5N9

@ PB1 A/Ruddy Tumstone/FL/AI12 1244/FL/2012/H5N9

@ PB1 A/Ruddy Turnstone/FL/AI12 1161/2012/H5N9

@ PB1 A/Ruddy Turnstone/FL/AI12 1476/2012/H5N9

A PB1 A/Ruddy turnstone/NJ/AI12 2120/2012/HEN1

— 4 PB1 A/Ruddy Turnstone/FL/AI12 1368/2012/HBN1

A PB1 A/Ruddy turnstone/FL/ANM2 1591/2012/H6N1 | Southeast and DE Bay 2012

A PB1 A/Ruddy turnstone/FL/AI12 1592/2012/HEN1

96| |4 PB1 A/Ruddy turnstone/FL/AI12 1541/2012/HEN1

A PB1 A/Ruddy turnstone/FL/AI12 1590/2012/HBN1

gg | & PB1 A/Ruddy Turnstone/FL/AI12 1340/2012/HEN1

A PB1 A/Ruddy turnstone/FL/AI12 1638/2012/HBN1
A PB1 A/Ruddy turnstone/FL/AI12 1593/2012/HBN1
A PB1 A/Ruddy turnstone/FL/AI12 1683/2012/HEN1

CYO077188A/mallard/Alberta/162/2007(H12N5)

g’_FGUOSDCH3Nduckaichiganf463?96 7/2006(H5N2)
65 — CY047550A/redhead/Alberta/11817/2005(H4NG)

—
0.002

91

97

82

Supplemental Figure S4. Maximum-likelihood (ML) phylogenetic sub-tree for PB1 gene segments derived from IAV
isolated from wild and domestic birds in N. and S. America with date restriction (2000 — 2015). Nodes for most PB2
segments identified in this study are colored in red (DE Bay) or blue (southeast) markers. Branch lengths are

measured in the number of nucleotide substitutions per site Bootstrap values lower than 65 are omitted.



KJ568240A/blue winged teal/lowa/1305$2367/2013(H4NS)
KM374009A/mallard/New Jersey/ND00Q7132/2013(H4N8)
KJ568224A/blue winged teal/lowa/130S$2337/2013(H4N8)
% KJ568144A/American green winged teal/Ohio/13052090/2013(HEN2)
65 KJ568104A/blue winged teal/lowa/130S2357/2013(H4N8)
KJ567856 green winged teal/Ohio/13052097/2013(HENS)
KJ568272A/blue winged teal/lowa/13052345/2013(H3N8)
2012-2013 Mississippi flyway ducks
2011 Mississippi flyway ducks
2013 Ohio ducks (H3N2)
2010 Miggissippi flyway ducks (H7N3)
2010-2011 Mississippi flyway ducks
CY185999A/ruddy turnstone/New Jersey/Al11 1678/2011(H7N7)
@ PA A/Ruddy Turnstone/FL/AI12 1244/FL/2012/H5N9
ket @ PA A/Ruddy Turnstone/FL/AI12 1476/2012/H5N9
@ PA A/Ruddy Turnstone/FL/AI12 1161/2012/H5N9
A PA A/Ruddy turnstone/NJ/AI12 2375/2012/HEN1
A PA A/Ruddy Turnstone/FL/AI12 1368/2012/H6N1
4 PA AJRuddy Turnstone/FL/AI12 1340/2012/H6N1
4 PA A/Ruddy turnstone/FL/AI12 1541/2012/HEN1
96| | A PA A/Ruddy turnstone/FL/AI12 1590/2012/HEN1
4 PA A/Ruddy turnstone/FL/AI12 1592/2012/HE6N1
85 | & PA A/Ruddy turnstone/FL/AI12 1593/2012/HBN1
4 PA A/Ruddy turnstone/FL/AI12 1638/2012/H6N1
A PA A/JRuddy turnstone/FL/AI12 1591/2012/HEN1
4 PA A/Ruddy turnstone/FL/AI12 1683/2012/H6N1
@ PA A/Ruddy turnstone/NJ/AI12 2871/2012/H5N3 | DE Bay 2012

2010-2011 Mississippi flyway ducks (H7Nx)

98
‘ KJ527629A/blue winged teal/Ohio/13051759/2013(H4NS)
CY133518A/mallard/llinois/10084179/2010(H11N2)
2012-2014 Pacific flyway ducks

2011-2012 Mississippi flyway ducks
CY167197A/American green winged teal/Mississippi/1205311/2012(H5N3)
CY120616A/mallard/California/3134/2010(H1N1)
CY042965A/blue winged teal/North Dakota/Sg 00707/2008(H4N8)

A) KJ567896A/blue winged teal/lowa/13052368/2013(H4N8)

96

Southeast and DE Bay 2012

2008-2009 Mississippi flyway ducks.

CY097619A/northern shoveler/Missouri/196/2009(H10N3)
KU289799A/American green winged teal/Texas/A00586649/2009(H7N3)
CY093755A/northern shoveler/California’9079/2008(H4N4)
KU290264A/northern shoveler/Nevada/A005054 16/2008(H7N6)

2008 California Northern Shoveler
KU290129A/mallard/Oklahoma/AQ0744383/2009(H7N3)
2008-2009 Pacific flyway ducks

GQY23234, /465593 7/2006(H5N2)

CY137623A/mallard/Alberta/240/2005(H1N1)
CY047 d/Quebec/11182/2006(H4N6)
92 5 2008 G BWTE (H7N9)

—
0.002

B)

2009-2010 Atlantic flyway ducks

2009 Mississippi flyway ducks
CY132138A/mallard/Ohio/10051319/2010(H4NE)
CY133469A/mallard/lowa/10052752/2010(H11M9)
CY132186A/mallard/Ohio/11052213/2011(H11N2)
CY097355A/mallard/Wisconsin/2576/2009(H5N1)

2010 New Brunswick ducks (H10N7)
CY09AR3A/Orthern pintail/Missouri/319/2008(H12N5)
2010-2011 Mississippi flyway ducks
CY097314A/greater scaup/Wisconsin/4234/2009(H11N9)
CY166626A/mallard/Wisconsin/11053422/2011(H11N9)
CY190984A/mallard/Maryland/10052170/2010(HEN2)
CY132746A/gadwal/Wisconsin/10053122/2010(H11N9)
CY132514A/mallard/Ohio/110S2010/2011(H7N8)
CY132335A/mallard/Ohio/11082153/2011(H3N8)
CY132362A/mallard/Ohio/11052096/2011(H4N8)
CY133790A/mallard/Missouri/10MO084/2010(H5MN3)
CY132327A/mallard/Ohio/11052049/2011(H3N6)

99 CY132122A/mallard/Michigan/10051491/2010(H4N6)

CY133494A/mallard/lllinois/10054078/2010(H10N7)

CY190968A/mallard/Maryland/09052237/2009(H10N6)

CY097298A/lesser scaup/Wisconsin/3964/2009(H10N3)

CY166215A/mallard/Wisconsin/110S3577/2011(HBN5)

CY§§31 14A/bufflehead/Wisconsin/10083204/2010(H12N5)

2012 Mississippi flyway ducks

67 4— CY191256A/mallard/Maryland/12053662/2013(H11N9)

85 - & PA A/Ruddy turnstone/NJ/AI12 2166/2012/HEN1

A PA A/Ruddy turnstone/NJ/AI12 2210/2012/HBN1

A PA A/Ruddy turnstone/NJ/AI12 2120/2012/HEN1

@ PA A/Ruddy turnstone/NJ/AI12 2279/2012/H5N9

99
| E A PA A/Ruddy turnstone/NJ/AI12 2356/2012/HBN1
A PA A/Ruddy turnstone/NJ/AI12 2010/2012/HEN1

—
0.002

DE Bay 2012

Supplemental Figure S5. Maximum-likelihood (ML) phylogenetic sub-tree for PA gene segments derived from IAV isolated from wild and domestic birds in N.
and S. America with date restriction (2000 —2015). Nodes for PA segments identified in this study are colored in red (DE Bay) or blue (southeast) markers. Branch
lengths are measured in the number of nucleotide substitutions per site. Bootstrap values lower than 65 are omitted. A) Southeast and DE Bay PA gene sequences;

B) Clade of DE Bay PA gene sequences.



A)

86 - 4 NP A/Ruddy Turnstone/FL/AI12 1368/2012/HBN1
Southeast and DE Bay 2012

99| | A NP A/Ruddy tumstone/NJ/AI12 2375/2012/HEN1
CY195820 A/gul/Massachusetts/13JR00943/2013(HIN1)

— CY127641 A/mallard/Alberta/193/2000(H11N3)
77, CY103113 A/maliard/Alberta/243/2006(H7N3)
CY039354 A/mallard/Alberta/243/2006(H7N3)
CY053800 A/northern shoveler/California/K168/2005(H1N9)
CY103437 A/blue winged teal/Alberta/387/2007(H3N8)
CY076472 A/northern shoveler/Oregon/44336 179/2007 (H4N6)

CY076328 A/mallard/VVashington/44256 522/2006(H11N3)

CY080118 A/mallard/Interior Alaska/8BM2102/2008(H1N1)
CY076040 A/American green winged teal/Oregon/44336 124/2007(H3N8)

CY 166309 A/mallard/lllinois/110$5582/2011(H1N1)

CY133508 A/mallard/lllinois/100S4130/2010(H11N2)
KJ568122 A/American green winged teal/Wisconsin/13053465/2013(HENS)

CY133403 A/northern shoveler/Missouri/10054718/2010(H10N7)

CY133804 A/mallard/Missouri/10M00253/2010(H1N2)

CY093745 A/northern shoveler/California/8855/2008(H5N2)
CY033405 A/ring necked duck/California/HKVWF402/2007 (HEN1)

2009-2011 Interior Alaska ducks

CY097665 A/mallard/Ohio/1695/2009(H4NG
CY 141012 A/mallard/Arkansas/Al09 5663/2009(H11N9)

CY 140783 A/mallard/Minnesota/Al09 3066/2009(H12N5)

CY 166592 A/mallard/Wisconsin/11053407/2011(H4N9)
KU290058 A/mallard/Michigan/A00869519/2009(H7N3)

CY 133572 A/blue winged teal/lowa/10052411/2010(H3N8)
CY 133764 A/blue winged teal/Missouri/10M0021/2010(H3N8)

2009 Wisconsin BWTE (HxH2)
CY097272 A/mallard/Wisconsin/4218/2009(H12N5)
KC790078 A/duck/SK/4612/2010(H5N3)
CY127916 A/Canada goose/Delaware Bay/34/2010(HE6N 1)
KJ568138 A/American green winged teal/Ohio/13051734/2013(HEN1
CY187138 A/American green winged teal/Wisconsin/12054536/2012(H11N9)
CYOQ%%ZQ A/mallard/Wisconsin/2549/2009(H3N2)

CY 166245 A/mallard/Wisconsin/11084104/2011(H1N2)

g2 = CY132096 A/mallard/Ohio/10051467/2010(H3N2)

CY 166942 A/blue winged teal’Missouri/110S82563/2011(H12N4)
CY166648 A/American green winged teal/Wisconsin/11053432/201 1(H5N2)

CY037304 A/mallard/VWisconsin/4230/2009(HT0N1
KJ567866 A/blue winged teal/Wisconsin/13083463/2013(H3N2)

CY167195 A/American green winged teal/Mississippi/1205311/2012(H5N3)

B)

2012 Ohio/Wisconsin ducks
CY 166835 A/American green winged teal/Mississippi/11055903/2011(HANG)
CY 166958 A/blue winged teal/Missouri/11052585/2011(H4N8)
<l 2013 California mallards (HSNS)
RI567858 A/American green winged teal/Ohio/13052097/2013(HENS)
KJ567962 A/mallard/Wisconsin/13052767/2013(H3N8)
KJ567946 A/blue winged teal/Ohio/13052037/2013(H7N1)
CY167219 A/mallard/Mississippi/1208361/2012(H11N9)
CY133812 A/gadwall/Missouri/10M0O0280/2010(H5N2)
A NP A/Ruddy turnstone/FL/AI12 1590/2012/H6N1
A NP A/Ruddy Turnstone/FL/AI12 1340/2012/HBN1
A NP A/Ruddy turnstone/FL/AI12 1593/2012/HEN1
A NP A/Ruddy turnstone/FL/AI12 1592/2012/HBN1
‘A NP A/Ruddy tumnstone/FL/AI2 1683/2012/HEN1 Southeast 2012
A NP A/Ruddy turnstone/FL/AI12 1638/2012/HEN1
A NP A/Ruddy turnstone/FL/AI12 1541/2012/HEN1
A NP A/Ruddy turnstone/FL/AI12 1591/2012/HEN1
A NP A/Ruddy turnstone/NJ/AI12 2120/2012/HBN1
A NP A/Ruddy turnstone/NJ/AI12 2210/2012/HBN1
A NP A/Ruddy turnstone/NJ/AI12 2010/2012/HBN1
20 A NP A/Ruddy turnstone/NJ/AI12 2166/2012/HEN1
A NP A/Ruddy turnstone/NJ/AI12 2356/2012/HEN1 Southeast and DE Bay 2012
23 @ NP A/Ruddy Turnstone/FL/AI12 1244/FL/2012/H5N9
@ NP A/Ruddy Turnstone/FL/AI12 1161/FL/2012/H5N9
86 NP A/Ruddy Turnstone/FL/AI12 1476/2012/H5N9

4':7 @ NP A/Ruddy turnstone/NJ/AI12 2279/2012/H5N9
2012 New Brunswick ABDU (H10Nx)

93 74, CY 195868 A/gull/Massachusetts/14WP00028/2014(HAN4)

97 CY 195884 Afgull’lMassachusetts/14WP0005%/2014(H4N4)

CY195956 A/northern pintail/Interior Alaska/10BM03314/2010(H4N4)
65 CY 195892 A/gul/Massachusetts/14WP00065/2014(H4N4)
CY 191302 A/mallard/Maryland/13053036/2014(H1N1)
KJ567978 A/blue winged teal/Ohio/13052016/2013(H4N6)
KJ568202 A/mallard/Wisconsin/13052800/2013(H11N9)
KJ568330 A/mallard/Ohio/13051972/2013(H2N8)
KJ568226 A/blue winged teal/lowa/13052337/2013(H4NS)
KJ526081 A/blue winged teal/Ohio/13051410/2013(H3NG)

2013 Ohio ducks

99

86

Supplemental Figure S6. Maximum-likelihood (ML) phylogenetic sub-trees for nucleoprotein (NP) gene segments
derived from AV isolated from wild and domestic birds in N. and S. America with date restriction (2000 — 2015).
Nodes for NP segments identified in this study are colored in red (DE Bay) or blue (southeast) markers. Branch

lengths are measured in the number of nucleotide substitutions per site. Bootstrap values lower than 65 are omitted.

A) Clade of one southeast and one and DE Bay NP sequence; B) Southeast and DE Bay NP sequences.



2009 Tnterior Alaska ducks
CY033327 A/northern shoveler/California/HKWF 1021/2007(H3NT)
CY 140632 A/green winged teal/Minnesota/Sg 01073/2008(HEN2)
CY 194140 A/mallard/Southcentral Alaska/12ML00977/2014(H5N2)
2008-2009 Interior Alaska duck (HxN4)
— GUO050053 A/Northern shoveler/Utah/466781/2006(H5M2)
— CY076342 A/American green winged teal/California/44287 066/2007(H11N2)
—— CY 137707 A/blue winged teal/Alberta/271/2007(H10N7)
—— CY075982 A/northern shoveler/California/27820/2007(H7N3)
KU290064 A/mallard/Montana/A00750842/2009(H7N3)
GU050106 A/Canada goose/Colorado/473047 2/2006(H5N2)
2006 Washington mallards
96 CY078306 A/blue winged tealTexas/Sg 00188/2007(H4N8)
CY076833 A/northern shoveler/Califormia/JN950/2006(H10NT)
I CY076446 A/gadwall/California/29595/2007(H10N7)
— —— CY076174 A/mallard/Oregon/44221 105/2006(H3NG)
CY076841 A/bufflehead/California/JN1016/2006(H2NS)
CY045392 A/pintail/Alberta/21/2006(H1N1)
KU2838904 A/blue winged teal/Louisiana/A00637297/2000(H7N3)
—— KU289888 A/American green winged teal\Wyoming/A00230796/2008(H7N3)
KU290000 A/gadwall/Arizona/A00663934/2009(H7NT7)
—— KU290008 A/mallard/Delaware/A00456271/2009(H7N3)
’— A MA A/Ruddy turnstone/NJ/AI12 2375/2012/HEN1
A

MA A/Ruddy turnstone/NJ/AI12 2166/2012/HBN1
@ MA A/Ruddy Turnstone/FL/AI12 1161/2012/H5N9
@ MA A/Ruddy Turnstone/FL/AI12 1476/2012/H5N9
@ MA A/Ruddy Turnstone/FL/AI12 1244/2012/H5N9
A MA A/Ruddy turnstone/NJ/AI12 2210/2012/HEN1

Southeast & DE Bay 2012
99




B) CY064202 A/blue winged teal/Texas/Sg 00076/2007 (H4NG)
CY103452 Alredhead/Alberta/458/2007(H3N8)
CY129151 A/American black duck/New Brunswick/02491/2007(H3N8)
—— CY079453 A/American black duck/lllinois/08052688/2008(H5N2)
CY094702 A/mallard/California/5351/2009(H1N1)
— CY078107 A/mallard/Minnesota/Sg 00164/2007(H3N8)

CY 140656 A/mallard/Minnesota/Al09 1829/2009(H3N8)
CY127896 A/shorebird/Delaware Bay/707/2009(HEN2)
Ii—-—— 2009-2010 Atlantic & Mississippi Flyway ducks
2009 Tllinois duck (HxN3)

CY 166275 A/blue winged teal/lowa/44555 551/2011(H3N2)

%E CY133110 A/bufflehead/Wisconsin/10053204/2010(H12N5)

CY 125582 A/blue winged teal/New Brunswick/03756/2009(H4N2)
 — CY 141106 A/red necked grebe/Minnesota/Al10 2528/2010(H4NS)
75 |_17 CY187169 A/blue winged teal/VWisconsin/12054224/2012(H4NS)

78 CY166769 A/American green winged teal/Mississippi/11055869/2011(H4NG)
CY140552 A/northern pintail/Louisiana/Sg 01033/2008(H4N8)
CY078003 A/blue winged teal/Louisiana/Sg 00093/2007(H10NT)

2008-2010 Pacific Flyway ducks
CY093664 A/mallard/California/9704/2008(H10N7)

CY132594 A/mallard/Ohio/08051270/2008(H4NG)
2006 Alberta mallard (H12N5)

2010-2011 Interior Alaska ducks

—= 2009 Delmarva mallards

CY185995 Afruddy turnstone/New Jersey/AlI11 1678/2011(H7N7)

® MA A/Ruddy turnstone/NJ/AI12 2279/2012/H5N9

65, & MA A/Ruddy turnstone/NJ/AI12 2356/2012/H6N1

A MA A/Ruddy turnstone/NJ/AI12 2120/2012/H6N1

A MA A/Ruddy turnstone/NJ/AT12 2010/2012/H6N1

A MA A/Ruddy turnstone/FL/AI12 1541/2012/H6N1
A MA A/Ruddy turnstone/FL/AI12 1593/2012/H6N1
A MA A/Ruddy turnstone/FL/AI12 1638/2012/H6N1 Southeast & DE Bay 2012
A MA A/Ruddy Turnstone/FL/AI12 1368/2012/H6N1
A MA A/Ruddy turnstone/FL/AI12 1591/2012/H6N1
A MA A/Ruddy turnstone/FL/AI12 1683/2012/H6N1
A MA A/Ruddy turnstone/FL/AI12 1592/2012/H6N1
A MA A/Ruddy Turnstone/FL/AI12 1340/2012/H6N1
A MA A/Ruddy turnstone/FL/AI12 1590/2012/H6N1

—
0.001

Supplemental Figure S7. Maximum-likelihood (ML) phylogenetic sub-trees for matrix (MA) gene segments derived from IAV isolated from wild and domestic

birds in N. and S. America with date restriction (2000 — 2015). Nodes for MA segments identified in this study are colored in red (DE Bay) or blue (southeast)

markers. Branch lengths are measured in the number of nucleotide substitutions per site. Bootstrap values lower than 65 are omitted. A) and B) Matrix genes

identified here fall out into one of two distinct clades.



A)

NS A/Ruddy Turnstone/FL/AI12 1340/2012/HE6N1
NS A/Ruddy turnstone/FL/AI12 1590/2012/HEN1
NS A/Ruddy turnstone/FL/AI2 1592/2012/HEN1
NS A/Ruddy turnstone/FL/AI12 1591/2012/HBN1
NS A/Ruddy turnstone/FL/AI12 1593/2012/HEN1
NS A/Ruddy turnstone/FL/AI12 1541/2012/HBN1
NS A/Ruddy turnstone/FL/AI12 1638/2012/HEN1
NS AfRudd; turnstona/FL/AI? 1683/2012/HENA Southeast and DE Bay 2012
A NS A/Ruddy Turnstone/FL/AI12 1368/2012/HEN1
@ NS A/Ruddy turnstone/NJ/AI12 2279/2012/H5N9
@ NS A/Ruddy Tumstone/FL/AI12 1244/FL/2012/H5NS
@ NS A/Ruddy Turnstone/FL/AI12 1161/FL/2012/H5N9
68 | @ NS A/Ruddy Turnstone/FL/AI12 1476/2012/H5N9
A NS A/Ruddy turnstone/NJ/AI12 2375/2012/HEN1
L CY149600 A/bufflehead/Maine/338/2011(H4N8)
CY149608 A/bufflehead/Maine/340/2011(HENS)
CY132273 A/mallard/Ohio/11052073/2011(H1N2)
CY 132289 A/mallard/Ohio/11052142/2011(H3N1)
CY166366 A/mallard/lllinois/11054121/2011(HEN2)
KJ568253 A/American green winged teal/Ohio/13051844/2013(H3N8)
KJ567933 A/American green winged teal/Ohio/13051864/2013(H4N8)
841 KJ567901 Alblue winged teal/lowa/13052368/2013(H4NS)
KJ568245 A/blue winged teal/lowa/130S2367/2013(H4N8)
2011 Canada BWTE (H4NG)
JX081044 Adlesser snow goose/Alaska/44301 116/2007(H2N3)
CY 102955 A/mallard/Alberta/66/2005(H4NG)
CY047540 A/green winged teal/Alberta/11383/2005(H4N6)
2004 Alberta mallards (HIN1)
CY 133847 A/mallard/Missouri/10MO0391/2010(H10N7)
CY 134347 A/green winged teal/California/96/2012(H1N1)
CY186985 A/gadwall/Ohio/12055632/2012(H5N2)
CY 141029 A/mallard/Arkansas/Al09 5900/2009(H3N8)
CY187188 A/American green winged teal/\Wisconsin/12054281/2012(H4N2)
CY186604 A/redhead/Ohio/13050431/2013(H1N2)
CY 103398 A/blue winged teal/Alberta/346/2007 (H4N3)
CY076265 A/northern shoveler/\Washington/44249 664/2006(H7N3) ]
2007 New Brunswick ducks (H10N7)
CY®75945 A/American coot/California/20116 002/2007(H7N3)
2010 New Brunswick ABDU (H10Nx)
CY097690 A/American green winged feal/Mississippl/300/2010(H11N9)
CY 141045 A/northern shoveler/Arkansas/Al09 6012/2009(H10N3)
5! CY097155 A/American green winged teal/Mississippi/383/2010(H11N9)
GU050086 A/Northern shoveler/Mississippi/469987 3/2006(H5N2)
g | CY 149552 A/bufflehead/Maine/161/2011(H1N1)
4{ CY 149632 Althick billed murre/Canada/1871/2011(H1N1)
CY 149656 A/blue winged teal/Canada/3231/2011(H4N8)
4[— CY 138524 A/blue winged teal/Mova Scotia/01027/2010(H3N8)
CY 138034 A/blue winged teal/Prince Edward |sland/00844/2010(H4N9)
CY078094 A/mallard/Minnesota/Sg 00161/2007(H3N8)
— CY146525 A/mallard/New Jersey/Al0S9 6426/2009(H4N9)
CY064237 A/blue winged teal Texas/Sg 00080/2007 (H4NG)
—— CY078078 A/blue winged teal/Texas/Sg 00157/2007 (HANG)
KU290112 A/mallard/Oklahoma/A00449368/2009(H7N3)
GQ923257 Alavian/Missour/466554 6/2006(H5N2)

69

444 4 d 4.3

97

—
0.002



B)

A NS A/Ruddy turnstone/NJ/AI12 2210/2012/HEN1

A NS A/Ruddy turnstone/NJ/AI12 2166/2012/HEN1

A NS A/Ruddy turnstone/NJ/AI12 2120/2012/HEN1 DE Bay 2012
A NS A/Ruddy turnstone/NJ/AI12 2356/2012/HEN1

991 & NS A/Ruddy turnstone/NJ/AI12 2010/2012/HEN1

CY 132161 A/mallard/Ohio/11051966/2011(H10N3)

KC492432 A/Northern pintail/Newfoundland/GR495/2011(H12)

KJ568421 A/American green winged teal/Ohio/13052065/2013(H4NG)

H
0.001

Supplemental Figure S8. Maximum-likelihood (ML) phylogenetic sub-trees for non-structural (NS) gene segments derived from IAV isolated from wild and
domestic birds in N. and S. America with date restriction (2000 — 2015). Nodes for NP segments identified in this study are colored in red (DE Bay) or blue
(southeast) markers. Branch lengths are measured in the number of nucleotide substitutions per site. Bootstrap values lower than 65 are omitted. A) Southeast and
DE Bay NS gene sequences; B) Clade of DE Bay NS gene sequences.



Supplemental Table S1. GenBank accession numbers for viruses isolated and sequenced as part of this study.

Virus

GenBank Accession Number

PB2 PB1 PA HA NP NA MA NS

A/Ruddy turnstone/Florida/AI12-1161/2012/H5N9
A/Ruddy turnstone/Florida/AI12-1244/2012/H5N9
A/Ruddy turnstone/Florida/AI12-1476/2012/H5N9
A/Ruddy turnstone/Florida/AI12-1590/2012/H6N1
A/Ruddy turnstone/Florida/AI12-1591/2012/H6N1
A/Ruddy turnstone/Florida/AI12-1592/2012/H6N1
A/Ruddy turnstone/Florida/AI12-1593/2012/H6N1
A/Ruddy turnstone/Florida/AI12-1683/2012/H6N1
A/Ruddy turnstone/Florida/AI12-1638/2012/H6N1
A/Ruddy turnstone/Florida/AI12-1340/2012/H6N1

A/Ruddy turnstone/Florida/AI12-1368/2012/H6N1

MW055318 MW055314 MW055288 MW055287 MW055316 MW055315 MW055313 MW055317

MW055279 MW055275 MW055353 MW055352 MW055277 MW055276 MW055274 MW055278

MW055357 MW055359 MW055394 MW055395 MW055356 MW055354 MW055355 MW055358

MWO055338 MW055341 MW055393 MW055342 MW055340 MW055337 MW055339 MW055336

MW055404 MWO055406 MW055366 MW055407 MW055408 MW055405 MW055409 MW055403

MWO055300 MW055303 MW055328 MW055298 MW055302 MW055304 MW055299 MW055301

MW055293 MW055295 MW055312 MW055294 MW055291 MW055292 MW055296 MW055297

MW055376 MWO055377 MW055392 MW055374 MWO055373 MWO055375 MW055372 MW055371

MW055347 MW055343 MW055424 MW055345 MW055348 MW055349 MW055344 MW055346

MW055283 MW055286 MW055265 MW055284 MW055281 MW055282 MW055285 MW055280

MW055334 MW055331 MW055378 MW055333 MW055330 MW055329 MW055332 MW055335

A/Ruddy turnstone/New Jersey/AI12-2120/2012/H6N1
A/Ruddy turnstone/New Jersey/AI12-2279/2012/H5N9
A/Ruddy turnstone/New Jersey/Al12-2166/2012/H6N1
A/Ruddy turnstone/New Jersey/Al12-2356/2012/H6N1
A/Ruddy turnstone/New Jersey/Al12-2375/2012/H6N1
A/Ruddy turnstone/New Jersey/AI12-2871/2012/H5N3

A/Ruddy turnstone/New Jersey/AI12-2010/2012/H6N1

MW055417 MW055423 MW055264 MW055418 MW055419 MW055422 MW055421 MW055420

MW055360 MW055364 MW055350 MW055351 MW055363 MW055361 MW055365 MW055362

MW055267 MW055270 MW055290 MW055272 MW055269 MW055271 MW055266 MW055268

MW055389 MW055391 MW055273 MW055388 MW055385 MW055386 MW055390 MW055387

MW055401 MW055399 MW055289 MW055400 MW055396 MW055402 MW055397 MW055398

MW055380 MW055379 MW055326 MW055327 MW055384 MW055383 MW055381 MW055382

MW055321 MW055323 MW055370 MW055319 MW055322 MW055325 MW055320 MW055324



A/Ruddy turnstone/New Jersey/AI12-2210/2012/H6N1 ~ MW055412 MW055411 MW055369 MW055413 MW055416 MW055414 MW055415 MW055410

Supplemental Table S2. Pairwise distance matrix for 2,275 nucleotides of the PB2 gene (segment 1) for viruses analyzed in this study, and two reference sequences.
Values are in percentages and shaded according to nucleotide identity: dark gray > 99.0%; light gray > 97.0%.

Southeastern US viruses Delaware Bay viruses Ref

Subtype Season VirusID 1161¢ 1244 1340 1368 1476 1541 1590 1591 1592 1593 1638 1683 [2010 2120 2166 2210 2279 2356 2375 2871 |CY186001
H5N9  Es: 1244 [{000)
H6N1 LS 1340
H6N1 LS 1368
H5N9 ES 1476
H6N1 LS 1541
H6N1 LS 1590
H6N1 LS 1591
H6N1 LS 1592
H6N1 LS 1593
H6N1 LS 1638

H6N1 DB 2010 918 918 917 918 91.8 917 917 917 917 917 917 917
H6N1 DB 2120 918 918 917 919 918 917 918 917 917 917 917 917
H6N1 DB 2166 918 918 917 918 918 917 917 917 917 917 917 917
H6N1 DB 2210 918 918 917 918 918 917 917 917 917 917 917 917
H5N9 DB 2279 918 918 917 918 918 917 917 917 917 917 917 917
H6N1 DB 2356 917 918 917 917 917 917 917
H6N1 DB 2375

91.6 916 91.6 916 916 916
H5N3 DB 2871 915 915 914 96.5 964 965 965 965 964 913
H7N7  Refe CY186001 92.0 92.0 919 920 92.0 919 920 919 919 919 919 919 918 96.8
HON1  Reff CY195824 971 97.1 97.0 971 971 970 970 970 970 970 970 97.0 (917 917 91.7 917 917 91.7 96.7 91.7 91.9

aEarly spring (March) recovered virues (ES); ®Late spring (May) recovered viruses (LS); cDelaware Bay (May) recovered viruses (DB); ¢ Virus AI12-1161 was

collected in March 2012, subtype LP H5ND9; ¢ Reference sequence accession CY186001 strain name is A/ruddy turnstone/NJ/AI11-1678/2011/H7N7; f Reference
sequence accession CY195824 strain name is A/gull/MA/13JR00943/2013/HON1.




Supplemental Table S3. Pairwise distance matrix for 2,215 nucleotides of the PB1 gene (segment 2) for viruses analyzed in this study, and two reference

sequences. Values are in percentages and shaded according to nucleotide identity: dark gray > 99.0%.

Southeastern US viruses Delaware Bay viruses Ref
Subtype Season VirusID 11614 1244 1340 1368 1476 1541 1590 1591 1592 1593 1638 1683|2010 2120 2166 2210 2279 2356 2375 2871 |CY186000
H5N9 ESe 1244
H6N1 LSP 1340
H6N1 LS 1368
H5N9 ES 1476
H6N1 LS 1541
H6N1 LS 1590
H6N1 LS 1591
H6N1 LS 1592
H6N1 LS 1593
H6N1 LS 1638
H6N1 LS 1683
H6N1  DBe 2010
H6N1 DB 2120
H6N1 DB 2166 960 96.0 957 959 96.0 957 957 957 957 957 957 957|958 958
H6N1 DB 2210
H5N9 DB 2279 95.8
H6N1 DB 2356 95.8 -
H6N1 DB 2375 93.1 931 931 932 932
H5N3 DB 2871 938 938 93.7 938 93.8 937 937 93.6 936 93.7 937 937|93.6 937 939 939 937 936 964
H7N7  Ref* CY186000 935 94.1
HIN1  Ref (CY195823 958 958 955 957 958 955 955 955 955 955 955 955 95.6 95.7 957 928 936 | 928

aEarly spring (March) recovered virues (ES); ® Late spring (May) recovered viruses (LS); <Delaware Bay (May) recovered viruses (DB); ¢ Virus AI12-1161 was
collected in March 2012, subtype LP H5NY; ¢ Reference sequence accession CY186000 strain name is A/ruddy turnstone/NJ/AI11-1678/2011/H7N7; f Reference
sequence accession CY195823 strain name is A/gull/MA/13JR00943/2013/HON1.



Supplemental Table S4. Pairwise distance matrix for 2,183 nucleotides of the PA gene (segment 3) for viruses analyzed in this study, and two reference sequences.

Values are in percentages and shaded according to nucleotide identity: dark gray > 99.0%; medium gray > 98.0%.

Southeastern US viruses Delaware Bay viruses Ref

Subtype Season Virus ID 11614 1244 1340 1368 1476 1541 1590 1591 1592 1593 1638 1683|2010 2120 2166 2210 2279 2356 2375 2871|CY185999
H5N9 ES 1244
H6N1 LS 1340
H6N1 LS 1368
H5N9 ES 1476
H6N1 LS 1541
H6N1 LS 1590
H6N1 LS 1591
H6N1 LS 1592
H6N1 LS 1593
H6N1 LS 1638
H6N1 LS 1683
H6N1 DBe 2010 872 872 873 874 872 873 873 873 873 873 873 87.3
H6N1 DB 2120 874 874 87.6 877 874 876 876 876 876 876 87.6 87.6
H6N1 DB 2166 872 872 873 874 872 873 873 873 873 873 873 873
H6N1 DB 2210 872 872 873 874 872 873 873 873 873 873 873 87.3
H5N9 DB 2279 872 872 873 874 872 873 873 873 873 873 873 87.3
H6N1 DB 2356 874 874 874 874 874 874 874
H6N1 DB 2375
H5N3 DB 2871
H7N7  Ref®* CY185999 87.5 - 98.6

H9N1  Reff CY195822 87.5 875 87.6 87.7 874 87.6 876 876 87.6 87.6 87.6 876 90.3 87.6 874 87.7
aEarly spring (March) recovered virues (ES); ®Late spring (May) recovered viruses (LS); cDelaware Bay (May) recovered viruses (DB); 4 Virus Al12-1161 was
collected in March 2012, subtype LP H5N9; ¢Reference sequence accession CY185999 strain name is A/ruddy turnstone/NJ/AI11-1678/2011/H7N7; f Reference
sequence accession CY195822 strain name is A/gull/MA/13JR00943/2013/HONT1.

87.4
87.5 98.1




Supplemental Table S5. Pairwise distance matrix for 816 nucleotides of the NS gene (segment 8) for viruses analyzed in this study, and two reference sequences.

Values are in percentages and shaded according to nucleotide identity: dark gray > 99.0%; medium gray > 98.0%; light gray > 97.0%.

Southeastern US viruses Delaware Bay viruses Ref

Subtype Season Virus ID 11614 1244 1340 1368 1476 1541 1590 1591 1592 1593 1638 1683|2010 2120 2166 2210 2279 2356 2375 2871 |CY185995
H5N9 ESe 1244
H6N1 LsP 1340
H6N1 LS 1368
H5N9 ES 1476
H6N1 LS 1541
H6N1 LS 1590
H6N1 LS 1591
H6N1 LS 1592
H6N1 LS 1593
H6N1 LS 1638
H6N1 LS 1683
H6N1  DBe 2010 951 951 952 951 952 952 952 952 952 952 952 952
H6N1 DB 2120
H6N1 DB 2166
H6N1 DB 2210
H5N9 DB 2279
H6N1 DB 2356 95.3

H6N1 DB 2375 951 947 949 95.0 995 95.1

H5N3 DB 2871 958 958 96.0 958 96.0 96.0 96.0 96.0 96.0 96.0 96.0 96.0 (974 973 974 975 961 974 95.8
H7N7  Reff CY185998 951 95.1 952 95.1 952 952 952 952 952 952 952 952|982 98.0 982 983 953 982 951 978

HIN1  Ref CY195821 955 955 953 952 956 953 953 953 953 953 953 953|968 964 966 967 955 968 952 982 | 969
aEarly spring (March) recovered virues (ES); ®Late spring (May) recovered viruses (LS); cDelaware Bay (May) recovered viruses (DB); 4 Virus Al12-1161 was
collected in March 2012, subtype LP H5NY; ¢ Reference sequence accession CY185998 strain name is A/ruddy turnstone/NJ/AI11-1678/2011/H7N7; f Reference
sequence accession CY195821 strain name is A/gull/MA/13JR00943/2013/H9NI.




Supplemental Table S6. Pairwise distance matrix for 1,438 nucleotides of the NP gene (segment 5) for viruses analyzed in this study, and two reference

sequences. Values are in percentages and shaded according to nucleotide identity: dark gray > 99.0%; medium gray > 98.0%.

Southeastern US viruses Delaware Bay viruses Ref
Subtype Season Virus ID 1161¢ 1244 1340 1368 1476 1541 1590 1591 1592 1593 1638 1683|2010 2120 2166 2210 2279 2356 2375 2871 | CY185997
H5N9  ES° 1244 ‘
HeN1 LS 1340
H6N1 LS 1368 921 921 919
H5N9  ES 1476
H6N1 LS 1541
H6N1 LS 1590
H6N1 LS 1591
H6N1 LS 1592
H6N1 LS 1593
H6N1 LS 1638
H6N1 LS 1683
H6N1  DBe 2010 98.4 984 983 984 984 984 984 984
H6N1 DB 2120 98.4 984 983 984 984 984 984 984
H6N1 DB 2166 98.4 984 983 984 984 984 984 984
H6N1 DB 2210 98.5 985 984 985 985 985 985 985
H5N9 DB 2279 98.3 983 98.3 983 983 983 983 983
H6N1 DB 2356 98.3 983 98.3 983 983 983 983 983
H6N1 DB 2375 921 921 92.0 92.0 919 920 92.0 92.0 92.0 92.0|92.0 92.0 92.0 919 91.8 91.9
H5N3 DB 2871 933 933 934 915 933 934 933 934 934 934 934 934|934 934 934 933 933 933 916
H7N7  Ref® CY185997 919 919 91.7 93.7 919 91.7 91.7 91.7 917 91.7 91.7 91.7|91.8 91.8 91.8 91.7 91.7 91.7 93.8 91.6
HON1  Ref* CY195820 922 92.2 92.1-92.2 921 92.0 921 921 921 921 921|921 921 921 92.0 91.9 92.0-91.7 93.7

aEarly spring (March) recovered virues (ES); ®Late spring (May) recovered viruses (LS); <Delaware Bay (May) recovered viruses (DB); 4 Virus AI12-1161 was
collected in March 2012, subtype LP H5NY; ¢ Reference sequence accession CY185997 strain name is A/ruddy turnstone/NJ/AI11-1678/2011/H7N7; f Reference
sequence accession CY195820 strain name is A/gull/MA/13JR00943/2013/H9NI.

Supplemental Table S7. Pairwise distance matrix for 928 nucleotides of the matrix gene (segment 7) for viruses analyzed in this study, and two reference

sequences. Values are in percentages and shaded according to nucleotide identity: dark gray > 99.0%; medium gray > 98.0%; light gray > 97.0%.



Subtype Season Virus ID 1161¢ 1244 1340 1368 1476 1541 1590 1591 1592 1593 1638 1683

Southeastern US viruses

Delaware Bay viruses

Ref

HsNo  ES 1244 ({000

H6NT LS 1340 960 96.0

H6NT 1S 1368 960 96.0

H5N9  ES 1476 96.0 96.0

H6N1 LS 1541

H6NT LS 1590

H6N1 1S 1591

H6NT LS 1592

H6NT LS 1593

H6NT LS 1638

H6NT 1S 1683

H6N1 DB 2010

H6N1 DB 2120

H6N1 DB 2166 9.0 96.0 9.0 960 960 960 960 960 96.0
H6N1 DB 2210 9.0 96.0 96.0 960 960 960 960 960 96.0
H5N9 DB 2279

H6N1 DB 2356 9.6

H6N1 DB 2375

H5N3 DB 2871 974 974 962 962 974 962 962 962 962 962 962 96.2
H7N7 Ref CY185995 969 969

HONT Ref CYI95818 96.4 964 967 967 964 967 967 967 96.7 967 96.7 967

2010 2120 2166 2210 2279 2356 2375 2871

96.4
96.4

96.6
96.6

96.6 96.6
96.6 96.6

96.4 96.4
974 974 96.6 96.6

97.3
96.8 96.9

CY185995

972 964 964 97.0 972 96.3 96.6
aEarly spring (March) recovered virues (ES); ®Late spring (May) recovered viruses (LS); cDelaware Bay (May) recovered viruses (DB); 4 Virus Al12-1161 was

collected in March 2012, subtype LP H5NY; ©Reference sequence accession CY185995 strain name is A/ruddy turnstone/NJ/AI11-1678/2011/H7N7; fReference
sequence accession CY195818 strain name is A/gull/MA/13JR00943/2013/HI9N1.

97.5



Supplemental Table S8. Pairwise distance matrix for (a) 1,622 nucleotides of the HA6 gene (segment 4) and (b) 1,691 nucleotides of the HA5 gene for viruses
analyzed in this study. Values are in percentages and shaded according to nucleotide identity: dark gray > 99.0%; medium gray > 98.0%; light gray > 97.0%.

7A Southeastern US viruses Delaware Bay viruses
Subtype Season  VirusID 1340c 1368 1541 1590 1591 1592 1593 1638 1683 | 2010 2120 2166 2210 2356
H6N1 LS 1368
H6N1 LS 1541
H6N1 LS 1590
H6N1 LS 1591
H6N1 LS 1592
H6N1 LS 1593
H6N1 LS 1638
H6N1 LS 1683
H6N1 DBp 2010
H6N1 DB 2120
H6N1 DB 2166
H6N1 DB 2210
H6N1 DB 2356
H6N1 DB 2375

aLate spring (May) recovered viruses (LS); ® Delaware Bay (May) recovered viruses (DB);* Virus Al12-1340 was collected in May 2012, subtype H6N1.

7B Southeastern US viruses Delaware Bay virus
Subtype Season Virus ID 1161¢ 1244 1476 2279
H5N9 ESe 1244
H5N9 ES 1476
H5N9 DBP 2279
H5N3 DB 2871 97.5

aEarly spring (March) recovered viruses (ES); ® Delaware Bay (May) recovered viruses (DB); ‘ Virus Al12-1161 was collected in March 2012, subtype LP
H5N9



Supplemental Table S9. Pairwise distance matrix for (a) 1,395 nucleotides of the NA1 gene (segment 6) and (b) 1,409 nucleotides of the NA9 gene for viruses

analyzed in this study and one reference sequence. Values are in percentages and shaded according to nucleotide identity: dark gray, > 99.0%.

8A overwintering viruses Delaware Bay viruses

Subtype Season VirusID 1340° 1368 1541 1590 1591 1592 1593 1638 1683 | 2010 2120 2166 2210 2356 2375
H6N1 LS 1368

H6N1 LS 1541

H6N1 LS 1590

H6N1 LS 1591

H6N1 LS 1592

H6N1 LS 1593

H6N1 LS 1638

H6N1 LS 1683

H6N1 DB 2010

H6N1 DB 2120

H6N1 DB 2166

H6N1 DB 2210

H6N1 DB 2356

H6N1 DB 2375 93.0 929 930 930 93.0 930 930 929 93.0 | 928 927 926 927 928
HON1 Ref* CY195824 928 927 928 928 928 928 928 927 928 | 925 925 924 925 925 -

aLate spring (May) recovered viruses (LS); ® Delaware Bay (May) recovered viruses (DB); ¢ Virus AI12-1340 was collected in late spring (LS), subtype H6N1;
dReference sequence accession CY195824 strain name is A/gull/MA/13JR00943/2013/H9NI.

8B overwintering viruses
Subtype Season Virus ID 1161¢ 1244 1476
H5N9 ES® 1244
H5N9 ES 1476
H5N9 DBv 2279

2 Early spring (March) recovered viruses (ES); ® Delaware Bay recovered virus (DB);" Virus AI12-1161 is an early spring (ES) virus, subtype LP H5N9.



