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Supplementary Table S4. HA antigenicity of 2023 A/H3N2 isolates in hemagglutination inhibition (HI) test

	No.
	HA 
titer
	Strain
	HI titer
	Antigenicity

	[bookmark: _Hlk182481503]1
	64
	A/HeBei/1728/2023
	160
	Similar

	2
	128
	A/BinHai/332/2023
	160
	Similar

	3
	128
	A/BinHai/333/2023
	160
	Similar

	4
	256
	A/BinHai/334/2023
	80
	Similar

	5
	128
	A/BinHai/339/2023
	80
	Similar

	6
	256
	A/BinHai/341/2023
	160
	Similar

	7
	256
	A/HongQiao/1751/2023
	160
	Similar

	8
	256
	A/HeDong/1741/2023
	160
	Similar

	9
	256
	A/HeDong/1744/2023
	320
	Similar

	10
	256
	A/JinNan/1672/2023
	160
	Similar

	11
	256
	A/BaoDi/1811/2023
	160
	Similar

	12
	128
	A/NanKai/11313/2023
	160
	Similar

	13
	256
	A/NanKai/11450/2023
	160
	Similar

	14
	256
		A/BinHai/11219/2023



	160
	Similar

	15
	256
		A/BinHai/11221/2023



	160
	Similar

	16
	256
		A/BinHai/11222/2023



	160
	Similar

	17
	256
		A/BinHai/11230/2023



	160
	Similar

	18
	256
		A/BinHai/11272/2023



	160
	Similar

	19
	256
		A/BinHai/11275/2023



	160
	Similar

	20
	256
		A/BinHai/11276/2023



	160
	Similar

	21
	256
	A/BinHai/11286/2023
	160
	Similar

	22
	64
	A/Darwin/9/2021
	320
	Reference



HA: hemagglutination; HI: hemagglutination inhibition

Supplementary Table S5. HA antigenicity of 2024-2025 A/pdm09 H1N1 isolates in hemagglutination inhibition (HI) test

	No.
	HA 
titer
	Strain
	HI titer
	Antigenicity

	1-1
	16
	A/HeDong/SWL8193/2024
	320
	Similar

	1-2
	256
	A/HeDong/SWL1610/2024
	320
	Similar

	1-3
	128
	A/HeDong/SWL1601/2024
	320
	Similar

	1-4
	64
	A/HongQiao/SWL1602/2024
	320
	Similar

	1-5
	128
	A/HePing/SWL1179/2024
	320
	Similar

	1-6
	128
	A/HongQiao/SWL1619/2024
	320
	Similar

	1-7
	128
	A/JinNan/SWL1678/2024
	640
	Similar

	1-8
	64
	A/JinNan/SWL1683/2024
	640
	Similar

	1-9
	128
	A/JinNan/SWL1693/2024
	640
	Similar

	1-10
	128
	A/BaoDi/SWL1683/2024
	640
	Similar

	1-11
	64
	A/BeiChen/SWL1816/2024
	640
	Similar

	1-12
	32
	A/BeiChen/SWL1841/2024
	640
	Similar

	1-13
	128
	A/BinHai/SWL11161/2024
	320
	Similar

	1-14
	64
	A/BinHai/SWL11153/2024
	160
	Similar

	1-15
	16
	A/HeBei/SWL1855/2024
	640
	Similar

	1-16
	128
	A/HongQiao/SWL1645/2024
	320
	Similar

	1-17
	64
	A/HeDong/SWL1668/2024
	160
	Similar

	1-18
	64
	A/HeDong/SWL1670/2024
	320
	Similar

	1-19
	128
	A/HePing/SWL1221/2024
	640
	Similar

	1-20
	256
	A/Victoria/4897/2022
	640
	Test1

	2-1
	32
	A/BeiChen/SWL162/2025
	640
	Similar

	2-2
	32
	A/JinNan/SWL135/2025
	1280
	Similar

	2-3
	256
	A/BaoDi/SWL143/2025
	1280
	Similar

	2-4
	256
	A/JiZhou/SWL127/2025
	1280
	Similar

	2-5
	128
	A/NanKai/SWL178/2025
	640
	Similar

	2-6
	64
	A/BeiChen/SWL1227/2025
	1280
	Similar

	2-7
	128
	A/BinHai/SWL1390/2025
	640
	Similar

	2-8
	64
	A/BinHai/SWL851/2025
	1280
	Similar

	2-9
	256
	A/HeBei/SWL1220/2025
	640
	Similar

	2-10
	32
	A/HePing/SWL1128/2025
	640
	Similar

	2-11
	64
	A/HeDong/SWL1114/2025
	640
	Similar

	2-12
	128
	A/HongQiao/SWL1132/2025
	640
	Similar

	2-13
	128
	A/BaoDi/SWL1117/2025
	1280
	Similar

	2-14
	128
	A/JiZhou/SWL1103/2025
	1280
	Similar

	2-15
	64
	A/NanKai/SWL1229/2025
	1280
	Similar

	2-16
	64
	A/NanKai/SWL1238/2025
	640
	Similar

	2-17
	256
	A/HeBei/SWL1918/2024
	1280
	Similar

	2-18
	64
	A/HeBei/SWL118/2025
	640
	Similar

	2-19
	64
	A/HeBei/SWL1291/2025
	640
	Similar

	2-20
	512
	A/HongQiao/SWL1136/2025
	1280
	Similar

	2-21
	128
	A/JinNan/SWL1121/2025
	640
	Similar

	2-22
	64
	A/JinNan/SWL870/2025
	640
	Similar

	2-23
	512
	A/Victoria/4897/2022
	1280
	Test2



HA: hemagglutination; HI: hemagglutination inhibition


Supplementary Table S6. The neuraminidase inhibitor (NAI) antiviral drug resistance assay of A/H3N2 isolates in 2023.

	No.
	Strain
	Sensitivity
	IC50 (nM)

	
	
	
	Oseltamivir
	Zanamivir

	Test 1
	A/Pennsylvania/46/2015
	
	0.08593
	0.1509

	[bookmark: _Hlk182578022]1-1
	A/HeBei/1728/2023
	Sensitive
	0.3109
	0.5871

	1-2
	A/BinHai/332/2023
	Sensitive
	0.3670
	0.7903

	1-3
	A/BinHai/333/2023
	Sensitive
	0.2211
	0.7805

	1-4
	A/BinHai/334/2023
	Sensitive
	0.3155
	0.5722

	1-5
	A/BinHai/339/2023
	Sensitive
	0.3196
	0.4807

	1-6
	A/BinHai/341/2023
	Sensitive
	0.2565
	0.1517

	1-7
	A/HongQiao/1751/2023
	Sensitive
	0.2835
	0.5046

	1-8
	A/HeDong/1741/2023
	Sensitive
	0.2450
	0.8410

	1-9
	A/HeDong/1744/2023
	Sensitive
	0.7110
	0.9846

	1-10
	A/JinNan/1672/2023
	Low
	0.2383
	5.411

	1-11
	A/NanKai/11313/2023
	Sensitive
	0.3470
	0.4345

	1-12
	A/NanKai/11450/2023
	Low
	1.436
	1.375

	Test 2
	A/Pennsylvania/46/2015
	
	0.1352
	0.1494

	2-1
	A/JinNan/1219/2023
	Sensitive
	0.1456
	0.2386

	2-2
	A/JinNan/1220/2023
	Sensitive
	0.1266
	0.1524

	2-3
	A/JinNan/1233/2023
	Sensitive
	0.1253
	0.2035

	2-4
	[bookmark: OLE_LINK98][bookmark: OLE_LINK99]A/JinNan/1238/2023
	Sensitive
	0.2560
	0.1040

	2-5
	A/JinNan/1256/2023
	Sensitive
	0.2209
	0.2733

	2-6
	A/JinNan/1268/2023
	Sensitive
	0.1629
	0.2513

	2-7
	A/JinNan/1276/2023
	Sensitive
	0.2393
	0.3360



IC50: half maximal inhibitory concentration


Supplementary Table S7. The neuraminidase inhibitor (NAI) antiviral drug resistance assay of A/pdm09 H1N1 isolates in 2024-2025.

	No.
	Strain
	Sensitivity
	IC50 (nM)

	
	
	
	Oseltamivir
	Zanamivir

	Test 1
	A/Illinois/45/2019
	
	0.3573
	0.04824

	[bookmark: _Hlk194933640]1-1
	A/HeDong/SWL8193/2024
	Sensitive
	0.3211
	0.1203

	1-2
	A/HeDong/SWL1610/2024
	Sensitive
	0.186
	0.1105

	1-3
	A/HeDong/SWL1601/2024
	Sensitive
	0.3674
	0.231

	1-4
	A/HongQiao/SWL1602/2024
	Sensitive
	0.3214
	0.1523

	1-5
	A/HePing/SWL1179/2024
	Sensitive
	0.4184
	0.1074

	1-6
	A/HongQiao/SWL1619/2024
	Sensitive
	0.2186
	0.1143

	1-7
	A/JinNan/SWL1678/2024
	Sensitive
	0.1976
	0.07357

	1-8
	A/JinNan/SWL1683/2024
	Sensitive
	0.2376
	0.09873

	1-9
	A/JinNan/SWL1693/2024
	Sensitive
	0.4003
	0.2877

	1-10
	A/BaoDi/SWL1683/2024
	Sensitive
	0.4371
	0.1229

	1-11
	A/BeiChen/SWL1816/2024
	Sensitive
	0.4085
	0.09433

	1-12
	A/BeiChen/SWL1841/2024
	Sensitive
	0.2602
	0.08986

	1-13
	A/BinHai/SWL11161/2024
	Sensitive
	0.4048
	0.3301

	1-14
	A/BinHai/SWL11153/2024
	Sensitive
	0.431
	0.1261

	1-15
	A/HeBei/SWL1855/2024
	Sensitive
	0.2342
	0.09558

	1-16
	A/HongQiao/SWL1645/2024
	Sensitive
	0.5087
	0.1645

	1-17
	A/HeDong/SWL1668/2024
	Sensitive
	0.3782
	0.1507

	1-18
	A/HeDong/SWL1670/2024
	Sensitive
	0.4414
	0.08967

	1-19
	A/HePing/SWL1221/2024
	Low
	480.1
	0.1861

	Test 2
	A/Illinois/45/2019
	
	0.4935
	0.2666

	[bookmark: _Hlk194933657]2-1
	A/BeiChen/SWL162/2025
	Sensitive
	0.3361
	0.3424

	2-2
	A/JinNan/SWL135/2025
	Sensitive
	0.9977
	0.3654

	2-3
	A/BaoDi/SWL143/2025
	Sensitive
	1.065
	0.4736

	2-4
	A/JiZhou/SWL127/2025
	Sensitive
	0.8042
	0.3613

	2-5
	A/NanKai/SWL178/2025
	Sensitive
	1.826
	1.281

	2-6
	A/BeiChen/SWL1227/2025
	Sensitive
	0.3618
	0.4053

	2-7
	A/BinHai/SWL1390/2025
	Sensitive
	3.403
	1.152

	2-8
	A/BinHai/SWL851/2025
	Sensitive
	4.777
	0.1726

	2-9
	A/HeBei/SWL1220/2025
	Sensitive
	0.9115
	0.3494

	2-10
	A/HePing/SWL1128/2025
	Low
	774.9
	0.3613

	2-11
	A/HeDong/SWL1114/2025
	Sensitive
	0.3142
	0.9418

	2-12
	A/HongQiao/SWL1132/2025
	Sensitive
	1.895
	1.938

	2-13
	A/BaoDi/SWL1117/2025
	Sensitive
	0.4078
	0.2865

	2-14
	A/JiZhou/SWL1103/2025
	Sensitive
	0.5629
	0.4038

	2-15
	A/NanKai/SWL1229/2025
	Sensitive
	1.597
	0.885

	2-16
	A/NanKai/SWL1238/2025
	Sensitive
	0.3647
	1.73

	2-17
	A/HeBei/SWL1918/2024
	Sensitive
	1.846
	0.6515

	2-18
	A/HeBei/SWL118/2025
	Sensitive
	2.63
	0.5034

	2-19
	A/HeBei/SWL1291/2025
	Sensitive
	0.4836
	0.3446

	2-20
	A/HongQiao/SWL1136/2025
	Sensitive
	4.67
	0.3935

	2-21
	A/JinNan/SWL1121/2025
	Sensitive
	2.326
	0.8472

	2-22
	A/JinNan/SWL870/2025
	Sensitive
	0.9689
	0.1718



IC50: half maximal inhibitory concentration
