Table S2 GISAID accession numbers for influenza A(H3N2) viruses used in this study
	Strains name
	Strain ID
	Segment ID
	Country
	Collection date 
	Clade

	Vaccine strains
	

	A/Thailand/8/2022
	EPI_ISL_16014504
	EPI2236266
	Thailand
	2022-07-11
	3C.2a1b.2a.2a.3a.1

	A/Darwin/9/2021
	EPI_ISL_2233240
	EPI1859996
	Australia
	2021-04-17
	3C.2a1b.2a.2a

	A/Cambodia/e0826360/
2020
	EPI_ISL_806547
	EPI1841492
	Cambodia
	2020-07-16
	3C.2a1b.2a.1a

	A/Hong_Kong/2671/
2019
	EPI_ISL_412381
	EPI1698489
	China
	2019-06-17
	3C.2a1b.1b

	A/Singapore/INFIMH-16-0019/2016
	EPI_ISL_330262
	EPI1313136
	Singapore
	2016-06-14
	3C.2a1

	A/Hong_Kong/4801/
2014
	EPI_ISL_189814
	EPI614437
	China
	2014-01-01
	3C.2

	A/Kansas/14/2017
	EPI_ISL_403059
	EPI1653968
	United States
	2017-12-14
	3C.3a1

	A/Switzerland/9715293/
2013
	EPI_ISL_202341
	EPI674736
	Switzerland 
	2013-12-06
	3C.3a

	A/Texas/50/2012
	EPI_ISL_164401
	EPI537015
	United States 
	2012-04-15
	3C.3a

	Reference strains
	

	A/Austria/1680133/2023
	EPI_ISL_18991060
	EPI3132557
	Austria
	2023-12-28
	3C.2a1b.2a.2a.3a.1

	A/Zhejiang-Haishu/
12173/2023
	EPI_ISL_18820619
	EPI2959779
	China
	2023-11-01
	3C.2a1b.2a.2a.3a.1

	A/HongKong/3072/2023
	EPI_ISL_18856610
	EPI2981336
	China
	2023-11-26
	3C.2a1b.2a.2a.3a.1

	A/Jilin-Longshan/1953/
2023
	EPI_ISL_18820473
	EPI2959309
	China
	2023-11-08
	3C.2a1b.2a.2a.3a.1

	A/Washington/66/2023
	EPI_ISL_19168477
	EPI3340602
	United States
	2023-12-18
	3C.2a1b.2a.2a.3a.1

	A/Heilongjiang-Taoshan/889/2023
	EPI_ISL_18820609
	EPI2959749
	China
	2023-11-02
	3C.2a1b.2a.2a.3a.1

	A/Shanghai-Fengxian/
1912/2023
	EPI_ISL_18862304
	EPI2989935
	China
	2023-10-16
	3C.2a1b.2a.2a.3a.1

	A/Milano/422/2023
	EPI_ISL_18814270
	EPI2956408
	Italy
	2023-12-15
	3C.2a1b.2a.2a.3a.1

	A/France/33176/2023
	EPI_ISL_18949980
	EPI3087241
	France
	2023-12-21
	3C.2a1b.2a.2a.3a.1

	A/Santiago/96240/2023
	EPI_ISL_19023512
	EPI3166802
	Chile
	2023-12-12
	3C.2a1b.2a.2a.3a.1

	A/British_Columbia/
PHL-1280/2023
	EPI_ISL_18665942
	EPI2859338
	Canada
	2023-08-29
	3C.2a1b.2a.2a.3a.1

	A/Idaho/69/2023
	EPI_ISL_19194031
	EPI 3363892
	United States
	2023-12-27
	3C.2a1b.2a.2a.3a.1

	A/Finland/508/2023
	EPI_ISL_18861516
	EPI2988748
	Finland
	2023-12-22
	3C.2a1b.2a.2a.3a.1

	A/New_York_City/
PV101105/2023
	EPI_ISL_19091259
	EPI3256792
	United States
	2023-12-29
	3C.2a1b.2a.2a.3a.1

	A/Victoria/3234D/2023
	EPI_ISL_19178723
	EPI3353548
	Australia
	2023-11-27
	3C.2a1b.2a.2a.3a.1

	A/Ontario/119/2022
	EPI_ISL_16755614
	EPI2338122
	Canada
	2022-12-08
	3C.2a1b.2a.2a.3a.1

	A/Guangdong-Jiangdongxin/3109/2023
	EPI_ISL_18068524
	EPI2667904
	China
	2023-04-04
	3C.2a1b.2a.2a.3a.1

	A/Germany/13855/2022
	EPI_ISL_16743984
	EPI2326173
	Germany
	2022-12-20
	3C.2a1b.2a.2a.3a.1

	A/Liaoning-Xinlongtai/
1141/2023
	EPI_ISL_18069004
	EPI2669241
	China
	2023-02-20
	3C.2a1b.2a.2a.3a.1

	A/Shanxi-Shuocheng/
1313/2023
	EPI_ISL_18068877
	EPI2668858
	China
	2023-03-16
	3C.2a1b.2a.2a.3a.1

	A/Tianjin-Hedong/1184/
2023
	EPI_ISL_18068944
	EPI2669060
	China
	2023-03-06
	3C.2a1b.2a.2a.3a.1

	A/Beijing-Huairou/1502/
2023
	EPI_ISL_18068757
	EPI2668498
	China
	2023-03-22
	3C.2a1b.2a.2a.3a.1

	A/Shandong-Daiyue/1272/2023
	EPI_ISL_18068847
	EPI2668768
	China
	2023-03-13
	3C.2a1b.2a.2a.3a.1

	A/Gwangju/717/2023
	EPI_ISL_17150663
	EPI2454904
	Korea
	2023-02-06
	3C.2a1b.2a.2a.3a.1

	A/Canarias/241307/2023
	EPI_ISL_19159471
	EPI3326809
	Spain
	2023-12-27
	3C.2a1b.2a.2a.3a.1

	A/SAITAMA/136/2023
	EPI_ISL_19201106
	EPI3371463
	Japan
	2023-12-09
	3C.2a1b.2a.2a.3a.1

	A/SAGA/129/2023
	EPI_ISL_19201112
	EPI3371511
	Japan
	2023-12-26
	3C.2a1b.2a.2a.3a.1

	A/Ulsan/1447/2023
	EPI_ISL_18506247
	EPI2793231
	Korea
	2023-09-18
	3C.2a1b.2a.2a.3a.1

	A/British_Columbia/RV01602/2023
	EPI_ISL_18894836
	EPI3031921
	Canada
	2023-11-19
	3C.2a1b.2a.2a.3a.1

	A/Sydney/856/2023
	EPI_ISL_19085832
	EPI3251106
	Australia
	2023-12-09
	3C.2a1b.2a.2a.3a.1

	A/Japan/14146/2023
	EPI_ISL_17467390
	EPI2510076
	Japan
	2023-02-27
	3C.2a1b.2a.2a.3a.1

	A/Bahia/13604/2023
	EPI_ISL_18870618
	EPI3003039
	Brazil
	2023-12-11
	3C.2a1b.2a.2a.3a.1

	A/Wellington/06/2023
	EPI_ISL_18013032
	EPI2642919
	New Zealand
	2023-02-23
	3C.2a1b.2a.2a.3a.1

	A/Catalonia/NSVH198262136/2022
	EPI_ISL_16258238
	EPI2260009
	Spain
	2022-12-15
	3C.2a1b.2a.2a.3a.1

	A/England/225261216/
2022
	EPI_ISL_17225003
	EPI2465929
	England
	2022-12-20
	3C.2a1b.2a.2a.3a.1

	A/Berlin/61/2023
	EPI_ISL_18839339
	EPI2967529
	Germany
	2023-12-12
	3C.2a1b.2a.2a.3a.1

	A/Bourgogne/00720/
2023
	EPI_ISL_16757487
	EPI2339964
	France
	2023-01-04
	3C.2a1b.2a.2a.3a.1

	A/Guangdong-Xiang
zhou/11469/2022
	EPI_ISL_16093960
	EPI2241915
	China
	2022-09-12
	3C.2a1b.2a.1a

	A/Jiangsu-Rugao/314/
2022
	EPI_ISL_16559160
	EPI2298880
	China
	2022-10-27
	3C.2a1b.2a.1a

	A/Shanghai-Huangpu/
1637/2022
	EPI_ISL_16873573
	EPI2392134
	China
	2022-09-27
	3C.2a1b.2a.1a

	A/Hebei-Lunan/11864/
2022
	EPI_ISL_16093949
	EPI2241882
	China
	2022-10-03
	3C.2a1b.2a.1a

	A/Washington/47/2022
	EPI_ISL_15928804
	EPI2225793
	United States
	2022-08-25
	3C.2a1b.2a.1a

	A/Zhejiang-Suichang/
31/2022
	EPI_ISL_16873595
	EPI2392200
	China
	2022-11-23
	3C.2a1b.2a.1a

	A/Jilin-Chuanying/
[bookmark: _GoBack]11234/2022
	EPI_ISL_16559183
	EPI2298949
	China
	2022-10-30
	3C.2a1b.2a.1a

	A/Beijing-Chaoyang/
12480/2022
	EPI_ISL_16899240
	EPI2397529
	China
	2022-10-17
	3C.2a1b.2a.1a

	A/YAMAGATA/1/2021
	EPI_ISL_3162307
	EPI1884211
	Japan
	2021-02-09
	3C.2a1b.2a.1a

	A/Vietnam/Vnhcm-Gs
538/2020
	EPI_ISL_1064131
	EPI1847896
	Vietnam
	2020-10-29
	3C.2a1b.2a.1a

	A/Thailand/6/2021
	EPI_ISL_5327629
	EPI1921879
	Thailand
	2021-06-24
	3C.2a1b.2a.1a

	A/Netherlands/10259/
2019
	EPI_ISL_416278
	EPI1716437
	Netherlands
	2019-10-31
	3C.2a1b.2a

	A/Taipei/R0067/2018
	EPI_ISL_4055854
	EPI1893109
	China
	2018-09-01
	3C.2a1b.2



