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Figure S1: Phylogenetic analysis of NA gene of influenza A viruses. Virus genomes were analyzed by
NGS and were phylogenetically evaluated with Mega7 (Neighbor-Joining method, midpoint rooted,
bootstrap test with 1000 replicates, Kimura 2-parameter method, partial deletion (site coverage
cutoff 5%). Sixty-one influenza A viruses were characterized: 1A.3.3.2/H1IN1pdmO09 (light blue),
1B.1.2.1 (black), 1C.1 (grey), 1C.2 including reassorted A(H1N2)-viruses (orange), 1C.2.1 (green),
1C.2.2 including zoonotic A/Hessen/47/2020 (red, italics, framed in black) and 1C.2.3 including
genotypes G1/G4/G5/G6 (blue, Sun 2020 [3]). Closely related viruses that are identified by Blast
analysis of each segment (data not shown) and used as reference viruses for further analysis,
respectively, are framed: For HA and NA, swELLE/2012 and swDUEL/2012; for MP, NP, NS, NS1, PB1
and PB1-F2, zoonotic NL/2016 and swLUED/2013; for PA and PA-X, swHEIST/2012; and for PB2,

swOOST/2012
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Figure S2: Phylogenetic analysis of MP gene of influenza A viruses. Virus genomes were analyzed by
NGS and were phylogenetically evaluated with Mega7 (Neighbor-Joining method, midpoint rooted,
bootstrap test with 1000 replicates, Kimura 2-parameter method, partial deletion (site coverage
cutoff 5%). Sixty-one influenza A viruses were characterized: 1A.3.3.2/HIN1pdmO09 (light blue),
1B.1.2.1 (black), 1C.1 (grey), 1C.2 including reassorted A(H1N2)-viruses (orange), 1C.2.1 (green),
1C.2.2 including zoonotic A/Hessen/47/2020 (red, italics, framed in black) and 1C.2.3 including
genotypes G1/G4/G5/G6 (blue, Sun 2020 [3]). Closely related viruses that are identified by Blast
analysis of each segment (data not shown) and used as reference viruses for further analysis,
respectively, are framed: For HA and NA, swELLE/2012 and swDUEL/2012; for MP, NP, NS, NS1, PB1
and PB1-F2, zoonotic NL/2016 and swLUED/2013; for PA and PA-X, swHEIST/2012; and for PB2,

swOO0ST/2012
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Figure S3: Phylogenetic analysis of NP gene of influenza A viruses. Virus genomes were analyzed by
NGS and were phylogenetically evaluated with Mega7 (Neighbor-Joining method, midpoint rooted,
bootstrap test with 1000 replicates, Kimura 2-parameter method, partial deletion (site coverage
cutoff 5%). Sixty-one influenza A viruses were characterized: 1A.3.3.2/H1IN1pdmO09 (light blue),
1B.1.2.1 (black), 1C.1 (grey), 1C.2 including reassorted A(H1N2)-viruses (orange), 1C.2.1 (green),
1C.2.2 including zoonotic A/Hessen/47/2020 (red, italics, framed in black) and 1C.2.3 including
genotypes G1/G4/G5/G6 (blue, Sun 2020 [3]). Closely related viruses that are identified by Blast
analysis of each segment (data not shown) and used as reference viruses for further analysis,
respectively, are framed: For HA and NA, swELLE/2012 and swDUEL/2012; for MP, NP, NS, NS-1, PB1
and PB1-F2, zoonotic NL/2016 and swLUED/2013; for PA and PA-X, swHEIST/2012; and for PB2,

swOO0ST/2012
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Figure S4: Phylogenetic analysis of NS gene of influenza A viruses. Virus genomes were analyzed by
NGS and were phylogenetically evaluated with Mega7 (Neighbor-Joining method, midpoint rooted,
bootstrap test with 1000 replicates, Kimura 2-parameter method, partial deletion (site coverage
cutoff 5%). Sixty-one influenza A viruses were characterized: 1A.3.3.2/H1IN1pdm09 (light blue),
1B.1.2.1 (black), 1C.1 (grey), 1C.2 including reassorted A(H1N2)-viruses (orange), 1C.2.1 (green),
1C.2.2 including zoonotic A/Hessen/47/2020 (red, italics, framed in black) and 1C.2.3 including
genotypes G1/G4/G5/G6 (blue, Sun 2020 [3]). Closely related viruses that are identified by Blast
analysis of each segment (data not shown) and used as reference viruses for further analysis,
respectively, are framed: For HA, NA, swELLE/2012 + swDUEL/2012; for MP, NP, NS, NS1, PB1, PB1-
F2, zoonotic NL/2016 and swLUED/2013; for PA, PA-X, swHEIST/2012; and for PB2, swOOST/2012



/swine/Duelmen/15075/2012 HIN1|
A/swine/Rheinberg/14457-1/2011 HIN1
o JAlswine/Garrel/14103/2011(HIN1
/swine/Germany/Ellerbrock-IDT14696/2012 HIN1 |

Alswine/Germany/Wunnenberg-IDT13220/2011 H1IN1
AISW|ne/FuIdataI/15115/2012 HIN1

100

A/SW|ne/BeIg|um/He|st op den-Berg-363/2012 HIN1

——A/swine/Haseluenne/IDT2617/2003 HIN1
A/swine/Ennigerloh/14785-2/2012 H1N2

_WEA/swine/Germany/Nikolausdorf IDT12279/2010 HIN2
Alswine/Norden/14100-2/2011 HIN1

Netherlands/Kootwijkerbroek-364/2012 HIN1
| A/Hessen/47/2020 |

A/Netherlands/3315/2016 HINL
A/swine/Klein Wanzleben/17303/2013 HIN1

™ -Alswine/Emstek/16800/2012 H1N2
Alswine/Wasserleben/13484/2011 HIN1
2 Alswine/Emmelsbuell/9876/2009 H1N2

-A/swine/Garrel/20222/2014 H1N2
Al/swine/Borken/10752a/2009 H1N1
A/swine/Vechta/IDT2623/2003 H1N1
A/swine/Brno/00/2000 H1IN1
Alswine/Lutol/3/2000 HIN1
-A/swine/llle et Vilaine/1455/1999 HIN1
-A/swine/Henan/15/2011 H1IN1 G1
Alswine/Hebei/561/2012 HIN1 G1
A/swine/Shandong/39/2013 HIN1 G1
A/swine/Haverbeck/20052/2014 HIN2
A/swine/Pfeffenhausen/14351/2011 HIN1
Alswine/Rheda/14657/2012 HIN1
A/swine/Freren/8297a/2008 H1N1
Al/swine/Marsberg/6307/2007 HIN1
A/swine/Lichtenau/5045/2006 H1IN1
A/swine/Kassel/5550/2006 H1IN1
A/swine/France/01-130054/2013 H1IN1
A/swine/Drensteinfurt/19244/2013 H1N1
Al/swine/Messingen/12475/2010 H1N2
Alswine/Damme/19935/2014 HIN2
Alswine/Damme/20492/2014 HIN2
s A/swine/Potsdam/15/1981 HIN1
-A/swine/Potsdam/1/1981 HIN1
w JA/swine/Arnsberg/7/1981 HIN1
/swine/Germany/2/1981 HIN1
Alswine/Hannover/1/1981 H1N1
-A/California/07/2009 HIN1pdmO09
A/swine/Garrel/20866/2014 H1IN2
Alswine/Netherlands/Gladau-409/2012 H1N2
Alswine/Fjerritslev/19884-P4/2014 H1N2
il A/swine/Luedinghausen/21728/2015 H1IN1pdmO09
/Brisbane/02/2018 H1IN1pdmO09
wLA/Michigan/45/2015 H1IN1pdmO09
-A/swine/Anhui/1227/2015 H1IN1 G6
A/swine/Henan/SN13/2018 HIN1 G4
Alswine/Shandong/S269/2014 HIN1 G5
/swine/Hebei/0116/2017 HIN1 G4
'A/swine/Shandong/1207/2016 HIN1 G4
»FA/swine/Shandong/S113/2014 HIN1 G5
-Al/swine/Tianjin/78/2015 HIN1 G6

]

0.02

Figure S5: Phylogenetic analysis of NS1 gene of influenza A viruses. Virus genomes were analyzed by
NGS and were phylogenetically evaluated with Mega7 (Neighbor-Joining method, midpoint rooted,
bootstrap test with 1000 replicates, Kimura 2-parameter method, partial deletion (site coverage
cutoff 5%). Sixty-one influenza A viruses were characterized: 1A.3.3.2/H1IN1pdmQ9 (light blue),
1B.1.2.1 (black), 1C.1 (grey), 1C.2 including reassorted A(H1N2)-viruses (orange), 1C.2.1 (green),
1C.2.2 including zoonotic A/Hessen/47/2020 (red, italics, framed in black) and 1C.2.3 including
genotypes G1/G4/G5/G6 (blue, Sun 2020 [3]). Closely related viruses that are identified by Blast
analysis of each segment (data not shown) and used as reference viruses for further analysis,
respectively, are framed: For HA, NA, swELLE/2012 and swDUEL/2012; for MP, NP, NS, NS1, PB1,
PB1-F2, zoonotic NL/2016 + swLUED/2013; for PA, PA-X, swHEIST/2012; and for PB2, swOOST/2012
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Figure S6: Phylogenetic analysis of PA gene of influenza A viruses. Virus genomes were analyzed by
NGS and were phylogenetically evaluated with Mega7 (Neighbor-Joining method, midpoint rooted,
bootstrap test with 1000 replicates, Kimura 2-parameter method, partial deletion (site coverage
cutoff 5%). Sixty-one influenza A viruses were characterized: 1A.3.3.2/HIN1pdm09 (light blue),
1B.1.2.1 (black), 1C.1 (grey), 1C.2 including reassorted A(H1N2)-viruses (orange), 1C.2.1 (green),
1C.2.2 including zoonotic A/Hessen/47/2020 (red, italics, framed in black) and 1C.2.3 including
genotypes G1/G4/G5/G6 (blue, Sun 2020 [3]). Closely related viruses that are identified by Blast
analysis of each segment (data not shown) and used as reference viruses for further analysis,
respectively, are framed: For HA, NA, swELLE/2012 and swDUEL/2012; for MP, NP, NS, NS1, PB1,
PB1-F2, zoonotic NL/2016 + swLUED/2013; for PA, PA-X, swHEIST/2012; and for PB2, swOOST/2012
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Figure S7: Phylogenetic analysis of PA-X gene of influenza A viruses. Virus genomes were analyzed by
NGS and were phylogenetically evaluated with Mega7 (Neighbor-Joining method, midpoint rooted,
bootstrap test with 1000 replicates, Kimura 2-parameter method, partial deletion (site coverage
cutoff 5%). Sixty-one influenza A viruses were characterized: 1A.3.3.2/H1IN1pdm09 (light blue),
1B.1.2.1 (black), 1C.1 (grey), 1C.2 including reassorted A(H1N2)-viruses (orange), 1C.2.1 (green),
1C.2.2 including zoonotic A/Hessen/47/2020 (red, italics, framed in black) and 1C.2.3 including
genotypes G1/G4/G5/G6 (blue, Sun 2020 [3]). Closely related viruses that are identified by Blast
analysis of each segment (data not shown) and used as reference viruses for further analysis,
respectively, are framed: For HA, NA, swELLE/2012 and swDUEL/2012; for MP, NP, NS, NS1, PB1,
PB1-F2, zoonotic NL/2016 and swLUED/2013; for PA, PA-X swHEIST/2012; and for PB2, swOOST/2012
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Figure S8: Phylogenetic analysis of PB1 gene of influenza A viruses. Virus genomes were analyzed by
NGS and were phylogenetically evaluated with Mega7 (Neighbor-Joining method, midpoint rooted,
bootstrap test with 1000 replicates, Kimura 2-parameter method, partial deletion (site coverage
cutoff 5%). Sixty-one influenza A viruses were characterized: 1A.3.3.2/H1IN1pdm09 (light blue),
1B.1.2.1 (black), 1C.1 (grey), 1C.2 including reassorted A(H1N2)-viruses (orange), 1C.2.1 (green),
1C.2.2 including zoonotic A/Hessen/47/2020 (red, italics, framed in black) and 1C.2.3 including
genotypes G1/G4/G5/G6 (blue, Sun 2020 [3]). Closely related viruses that are identified by Blast
analysis of each segment (data not shown) and used as reference viruses for further analysis,
respectively, are framed: For HA, NA, swELLE/2012 and swDUEL/2012; for MP, NP, NS, NS1, PB1,
PB1-F2, zoonotic NL/2016 + swLUED/2013; for PA, PA-X swHEIST/2012; and for PB2, swOOST/2012
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Figure S9: Phylogenetic analysis of PB1-F2 gene of influenza A viruses. Virus genomes were analyzed
by NGS and were phylogenetically evaluated with Mega7 (Neighbor-Joining method, midpoint
rooted, bootstrap test with 1000 replicates, Kimura 2-parameter method, partial deletion (site
coverage cutoff 5%). Sixty-one influenza A viruses were characterized: 1A.3.3.2/HIN1pdmOQ9 (light
blue), 1B.1.2.1 (black), 1C.1 (grey), 1C.2 including reassorted A(H1N2)-viruses (orange), 1C.2.1
(green), 1C.2.2 including zoonotic A/Hessen/47/2020 (red, italics, framed in black) and 1C.2.3
including genotypes G1/G4/G5/G6 (blue, Sun 2020 [3]). Closely related viruses that are identified by
Blast analysis of each segment (data not shown) and used as reference viruses for further analysis,
respectively, are framed: For HA, NA, swELLE/2012 and swDUEL/2012; for MP, NP, NS, NS1, PB1,
PB1-F2, zoonotic NL/2016 and swLUED/2013; for PA, PA-X swHEIST/2012; and for PB2, swOOST/2012
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Figure S10: Phylogenetic analysis of PB2 gene of influenza A viruses. Virus genomes were analyzed by
NGS and were phylogenetically evaluated with Mega7 (Neighbor-Joining method, midpoint rooted,
bootstrap test with 1000 replicates, Kimura 2-parameter method, partial deletion (site coverage
cutoff 5%). Sixty-one influenza A viruses were characterized: 1A.3.3.2/H1IN1pdmO09 (light blue),
1B.1.2.1 (black), 1C.1 (grey), 1C.2 including reassorted A(H1N2)-viruses (orange), 1C.2.1 (green),
1C.2.2 including zoonotic A/Hessen/47/2020 (red, italics, framed in black) and 1C.2.3 including
genotypes G1/G4/G5/G6 (blue, Sun 2020 [3]). Closely related viruses that are identified by Blast
analysis of each segment (data not shown) and used as reference viruses for further analysis,
respectively, are framed: For HA, NA, swELLE/2012 and swDUEL/2012; for MP, NP, NS, NS-1, PB1,
PB1-F2, zoonotic NL/2016 and swLUED/2013; for PA, PA-X swHEIST/2012; and for PB2, swOOST/2012



Table S1: Results of FluServer analysis ((https://flusurver.bii.a-star.edu.sg/)

Query

All Mutations

Red Mutations Orange Mutations Reference

A3V;R4K;L6F;L9F;A11S;A13T;T15L;N16K;122V;V36l;D52T;K60S;K62N;164K;G70K;K71N;174L;L781;S91N;S100P;N101D;E103K;D111E;!
113A;5124T;K130R;T137A;5138T;E144D;K147R;V 149T;A1511;Y155H;A156S;S159N;L1681;T169V;S173N;S179R;K180N;V183T;L193I;G

L9F;S100P;D111E;K147R;A151l;
A156S;S159N;T169V;A212N;N22

HA 202D;T20355207T;A212N;D213HA214T,V2161;N224Y,R2250,1231T,A232V; V2371 D23OEMRAALE252DIPOSIQRTGK GR7OSITBAM  SI7IN /i ” ol 2o L oo HA A/BrevigMission/1/1918(HIN1)

;D286N;P288R; D291N; N293T;K295M;1303L;N304K;S306N;1312V;V3151;R325K;K328H; Q382R;N3871;T3935;V/3991; TA08A;A4095;N41 N30SI
6G;RA19K;1435V;V4441;5457F;RA60K;S468A;K471R; A491E; RAS7K; D502N;E516K;Y528H

MP M248l ML A/California/07/2009(HIN1)

MP T111;C19Y;N20S;P25A;L261;V27A;S31N;F485;R77Q L261;V27A;S31N F48S;R77Q M2 A/Duck/Guangdong/E1/2012(H10NS)
T91;G115;V131;M15L;T161;1 17N; M191;N215;123M;L401; 146T; N59K; T721;A75V;A76V;G77E; S 79E;V811;582P;K84N;N88S;S90P;K111R; P

NA  126H;L140M;I188T;G2105;A232V;R257K;1263V;M269L;N 270D;S286G; T2891;E311D; 1321V;F322L;K331R; V3381;53401;1365T; E398D; D4 N88S;S90P;1365T NA A/California/07/2009(HIN1)

16N;1418M;G454S
NP A22T,G34E;K48Q;RI8K;RI9K; E114D;M189L;A2841;A323V,R351K;V3531,0357K;V3631;53771;,R384K;A423T; RA52K;5482N; N498S R99K;Q357K NP A/Duck/HongKong/24/1976(H4N2)
Ns  R21QD24N;Q25W;E266;6475;S48N; DSIE TSP SE66K;R67C;S73Y;M79LI8LT;ABGT, RE8H;MIBI;V LI1LALL2T;S114P;| 123V;D1526V 1 IBITP2SAZIENDBLERTG, | stralin 2576/ 1878(HISNS)
801;G183K; T197A;S206T;D2091;L214F;P2151;P216T;A223E;V 2261;E227G;5228P s208P

NS K18R;E26K; 131M;V49L;M525;L55H; V83I;L120F K18R;M525 NS2 A/WSN//1933(HIN1)
113V;L42M;R57K; 1617, G665,V 941;5 184L; G186A;E206D;R212H;D216N;E252G;K262R; T263E; N321H;1323V;L3351;Q346N; M374V; V387l ,

PA ;E399K; PA00V;1432V;1438V;1505V;L5491;A5535;T618V; T639A; P6535;E688D;T712M RS7K;P400V PA A/Herringgull/Newlersey/780/ 1986(H16N3)
K52R;K54R;169V;S152M;G1545;V1911,0210H;R211K;T257A;S375D;1423V; RA86K; I517V; T566M;R584H;E618V;Q62 1R; V6321,5633N;V

PB1 375D PB1 A/Duck/Alberta/60/1976(H12N5)

6401;V6451;A6485;1682V; 1 735M
pgy  S12LKGIRIT761;S107D;R251K;T2711,5286G;1252M1295V; R299K; 338V ;K353R;R3BIK,CAO9R; VASTI;MAT3V 1478V; VAO,MABT,Q507 oo pB2 A/DUCk/Alberta/60/ 1976(HIZNS)

P;V5841;D611E;M645L;V6491;D701N;K718R;1756L
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