Table S8: Reference gnomes used for the phylogenetic analysis for IVA and IVB. 
	H3N2 HA

	Isolate_Id
	Isolate_Name
	Subtype
	Clade

	EPI_ISL_12713554
	A/Florida/23/2022
	A / H3N2
	3C.2a1b.2a.2a.1a

	EPI_ISL_7342941
	A/SouthAfrica/PET19861/2021
	A / H3N2
	3C.2a1b.1a

	EPI_ISL_2517229
	A/Michigan/170/2020
	A / H3N2
	3C.2a1b.2b

	EPI_ISL_1296300
	A/Vietnam/Vnhcm-Gs590/2019
	A / H3N2
	3C.2a1b.2a.1a

	EPI_ISL_882810
	A/Bangladesh/1924/2020
	A / H3N2
	3C.2a1b.2a

	EPI_ISL_424747
	A/Minnesota/16/2020
	A / H3N2
	3C.2a1b.1a

	EPI_ISL_410615
	A/Jilin-Longshan/12/2020
	A / H3N2
	3C.2a1b.1b

	EPI_ISL_400023
	A/Minnesota/57/2019
	A / H3N2
	3C.2a1b.2b

	EPI_ISL_390081
	A/Bangladesh/3001/2019
	A / H3N2
	3C.2a1b.1b

	EPI_ISL_347916
	A/Florida/23/2019
	A / H3N2
	3C.3a1

	EPI_ISL_335436
	A/Newcastle/82/2018
	A / H3N2
	3C.2a1b.2

	EPI_ISL_301473
	A/England/80420846/2018
	A / H3N2
	3C.2a1b.1

	EPI_ISL_292575
	A/Kansas/14/2017
	A / H3N2
	3C.3a1

	EPI_ISL_275804
	A/Brisbane/321/2016
	A / H3N2
	3C.2a2

	EPI_ISL_255495
	A/Newcastle/30/2016
	A / H3N2
	3C.2a1

	EPI_ISL_252740
	A/Washington/16/2017
	A / H3N2
	3C.2a2

	EPI_ISL_240836
	A/California/179/2016
	A / H3N2
	3C.2a3

	EPI_ISL_239701
	A/Maryland/23/2016
	A / H3N2
	3C.2a3

	EPI_ISL_220299
	A/Texas/88/2016
	A / H3N2
	3C.3a

	EPI_ISL_202884
	A/Alaska/232/2015
	A / H3N2
	3C.2a

	OR010913.1
	A/Iowa/15/2023
	A / H3N2
	

	OR865159.1
	A/Aomori/USAFSAM-14252/2023
	A / H3N2
	

	PP303387.1
	A/Nevada/30/2023
	A / H3N2
	

	EPI_ISL_13897304
	A/Massachusetts/18/2022
	A / H3N2
	3C.2a1b.2a.2a.3a.1

	EPI_ISL_16014504
	A/Thailand/8/2022
	A / H3N2
	3C.2a1b.2a.2a.3a.1

	H3N2 NA

	OR010915.1
	A/Iowa/15/2023
	A / H3N2
	

	OR865153.1
	A/Aomori/USAFSAM-14252/2023
	A / H3N2
	

	PP303393.1
	A/Nevada/30/2023
	A / H3N2
	

	
	A/Massachusetts/18/2022
	A / H3N2
	

	
	A/Thailand/8/2022
	A / H3N2
	

	
	A/Florida/23/2022
	A / H3N2
	

	
	A/SouthAfrica/PET19861/2021
	A / H3N2
	

	
	A/Michigan/170/2020
	A / H3N2
	

	
	A/Vietnam/Vnhcm-Gs590/2019
	A / H3N2
	

	
	A/Bangladesh/1924/2020
	A / H3N2
	

	
	A/Minnesota/16/2020
	A / H3N2
	

	
	A/Jilin-Longshan/12/2020
	A / H3N2
	

	
	A/Minnesota/57/2019
	A / H3N2
	

	
	A/Bangladesh/3001/2019
	A / H3N2
	

	
	A/Florida/23/2019
	A / H3N2
	

	
	A/Newcastle/82/2018
	A / H3N2
	

	
	A/England/80420846/2018
	A / H3N2
	

	
	A/Kansas/14/2017
	A / H3N2
	

	
	A/Brisbane/321/2016
	A / H3N2
	

	
	A/Newcastle/30/2016
	A / H3N2
	

	
	A/Washington/16/2017
	A / H3N2
	

	
	A/California/179/2016
	A / H3N2
	

	
	A/Maryland/23/2016
	A / H3N2
	

	
	A/Texas/88/2016
	A / H3N2
	

	H1N1 HA

	Isolate_Id
	Isolate_Name
	Subtype
	Clade

	EPI_ISL_15724389
	A/California/117/2022
	A / H1N1
	6B.1A.5a.2a

	EPI_ISL_15286634
	A/Texas/75/2022
	A / H1N1
	6B.1A.5a.2a

	EPI_ISL_400732
	A/Denmark/3280/2019
	A / H1N1
	6B.1A.5a.2

	EPI_ISL_17392716
	A/California/37/2023
	A / H1N1
	6B.1A.5a.2a.1

	EPI_ISL_6424984
	A/Sydney/5/2021
	A / H1N1
	6B.1A.5a.2a

	EPI_ISL_17974639
	A/Singapore/GP7947/2023
	A / H1N1
	6B.1A.5a.2a.1

	EPI_ISL_404527
	A/Wisconsin/588/2019
	A / H1N1
	6B.1A.5a.2

	EPI_ISL_16714268
	A/Victoria/4897/2022
	A / H1N1
	6B.1A.5a.2a.1

	EPI_ISL_15286646
	A/Zambia/1119/2022
	A / H1N1
	6B.1A.5a

	EPI_ISL_349822
	A/Darwin/6/2018
	A / H1N1
	6B.1A.5a

	EPI_ISL_766961
	A/Iowa/23/2020
	A / H1N1
	6B.1A.5b

	EPI_ISL_16199676
	A/Wisconsin/87/2022
	A / H1N1
	6B.1A.5a.2a.1

	EPI_ISL_15928563
	A/Wisconsin/67/2022
	A / H1N1
	6B.1A.5a.2a.1

	EPI_ISL_17102973
	A/Minnesota/90/2022
	A / H1N1
	6B.1A.5a.2a.1

	PP335929.1
	A/Delaware/77/2023
	A / H1N1
	

	PP309610.1
	A/Wisconsin/98/2023
	A / H1N1
	

	PP308464.1
	A/Pennsylvania/72/2023
	A / H1N1
	

	H1N1 NA

	OQ244903.1
	A/California/117/2022
	A / H1N1
	6B.1A.5a.2a

	OQ245091.1
	A/Texas/75/2022
	A / H1N1
	6B.1A.5a.2a

	EPI_ISL_400732
	A/Denmark/3280/2019
	A / H1N1
	6B.1A.5a.2

	OR007804.1
	A/California/37/2023
	A / H1N1
	6B.1A.5a.2a.1

	OR568563.1
	A/Sydney/5/2021
	A / H1N1
	6B.1A.5a.2a

	EPI_ISL_17974639
	A/Singapore/GP7947/2023
	A / H1N1
	6B.1A.5a.2a.1

	OR533783.1
	A/Wisconsin/588/2019
	A / H1N1
	6B.1A.5a.2

	OQ718988.1
	A/Victoria/4897/2022
	A / H1N1
	6B.1A.5a.2a.1

	EPI_ISL_15286646
	A/Zambia/1119/2022
	A / H1N1
	6B.1A.5a

	EPI_ISL_332059
	A/Darwin/6/2018
	A / H1N1
	6B.1A.5a

	MW626327.1
	A/Iowa/23/2020
	A / H1N1
	6B.1A.5b

	OQ462265.1
	A/Wisconsin/87/2022
	A / H1N1
	6B.1A.5a.2a.1

	OQ203984.1
	A/Wisconsin/67/2022
	A / H1N1
	6B.1A.5a.2a.1

	OR006153.1
	A/Minnesota/90/2022
	A / H1N1
	6B.1A.5a.2a.1

	PP335931.1
	A/Delaware/77/2023
	A / H1N1
	

	PP309604.1
	A/Wisconsin/98/2023
	A / H1N1
	

	PP308466.1
	A/Pennsylvania/72/2023
	A / H1N1
	

	IVB HA

	EPI_ISL_983345
	B/Austria/1359417/2021
	IVB /Victoria
	V1A.3a.2

	EPI_ISL_18931123
	B/Virginia/14564/2024
	IVB /Victoria
	V1A.3a.2

	EPI_ISL_435265
	B/Italy/11942/2020
	IVB /Victoria
	V1A.3a.1

	EPI_ISL_421070
	B/Lebanon/16/2020
	IVB /Victoria
	V1A.3

	EPI_ISL_395522
	B/District_Of_Columbia/19/2019
	IVB /Victoria
	V1A.3a.1

	EPI_ISL_17212628
	B/Zambia/7419/2022
	IVB /Victoria
	V1A.3

	EPI_ISL_400195
	B/Maryland/24/2019
	IVB /Victoria
	V1A.3

	EPI_ISL_378141
	B/Norway/2115/2019
	IVB /Victoria
	V1A

	EPI_ISL_18033396
	B/Denmark/1853/2023
	IVB /Victoria
	V1A.3a.2

	EPI_ISL_710042
	B/Paris/9878/2020
	IVB /Victoria
	V1A.3a.2

	PP311322.1
	B/Maryland/05/2023
	IVB /Victoria
	

	(PP311298.1
	B/Maryland/03/2023
	IVB /Victoria
	

	IVB NA

	EPI_ISL_825949
	B/Austria/1359417/2021
	IVB /Victoria
	V1A.3a.2

	EPI_ISL_18931123
	B/Virginia/14564/2024
	IVB /Victoria
	V1A.3a.2

	EPI_ISL_435265
	B/Italy/11942/2020
	IVB /Victoria
	V1A.3a.1

	EPI_ISL_421070
	B/Lebanon/16/2020
	IVB /Victoria
	V1A.3

	
	B/District_Of_Columbia/19/2019
	IVB /Victoria
	V1A.3a.1

	EPI_ISL_17212628
	B/Zambia/7419/2022
	IVB /Victoria
	V1A.3

	EPI_ISL_400195
	B/Maryland/24/2019
	IVB /Victoria
	V1A.3

	EPI_ISL_393885
	B/Norway/2115/2019
	IVB /Victoria
	V1A

	EPI_ISL_18033396
	B/Denmark/1853/2023
	IVB /Victoria
	V1A.3a.2

	EPI_ISL_710042
	B/Paris/9878/2020
	IVB /Victoria
	V1A.3a.2

	PP311324.1
	B/Maryland/05/2023
	IVB /Victoria
	

	PP311300.1
	B/Maryland/03/2023
	IVB /Victoria
	





