Table S1 Basic information of all sequenced influenza strains
	Genotype
	Number
	Name of sequence
	Year of collection
	Sex
	Age
	Gene length（bp）
	Gene coverage (%)
	Sequencing Depth
	Vaccine strain

	
	
	
	
	
	
	HA
	NA
	HA
	NA
	HA
	NA
	

	H1N1
	1
	A/Qingyang/QYBFLG2023003/H1N1 (2023)
	2023
	Female
	10
	1701
	1430
	100
	99.86
	112
	57
	A/Wisconsin/588/2019 (H1N1) pdm09 (2022-2023 Northern Hemisphere vaccine representative strain)

	
	2
	A/Qingyang/QYBFLG2023004/H1N1 (2023)
	2023
	Male
	15
	1701
	1434
	100
	100
	445
	284
	

	
	3
	A/Qingyang/QYBFLG2023019/H1N1 (2023)
	2023
	Male
	14
	1701
	1432
	100
	100
	71
	40
	

	
	4
	A/Qingyang/QYBFLG2023038/H1N1 (2023)
	2023
	Male
	14
	1701
	1432
	100
	100
	1015
	1757
	

	
	5
	A/Qingyang/QYBFLG2023045/H1N1 (2023)
	2023
	Male
	13
	1701
	1432
	100
	100
	1674
	1278
	

	
	6
	A/Qingyang/QYLG2023172/H1N1 (2023)
	2023
	Female
	9
	1752
	1457
	99.49
	99.73
	5377
	6545
	

	
	7
	A/Qingyang/QYLG2023173/H1N1 (2023)
	2023
	Male
	7
	[bookmark: _GoBack]1740
	1411
	100
	100
	7629
	7670
	

	
	8
	A/Qingyang/QYLG2023174/H1N1 (2023)
	2023
	Female
	7
	1777
	1462
	100
	99.05
	4884
	5686
	

	
	9
	A/Qingyang/QYLG2023178/H1N1 (2023)
	2023
	Female
	7
	1752
	1553
	100
	99.05
	5248
	6326
	

	
	10
	A/Qingyang/QYLG2023180/H1N1 (2023)
	2023
	Female
	6
	1701
	1432
	100
	100
	5117
	6798
	

	
	11
	A/Qingyang/QYLG2023181/H1N1 (2023)
	2023
	Male
	7
	1752
	1422
	100
	100
	5340
	7206
	

	
	12
	A/Qingyang/QYLG2023182/H1N1 (2023)
	2023
	Male
	6
	1752
	1462
	100
	99.05
	6431
	7056
	

	
	13
	A/Qingyang/QYLG2023232/H1N1 (2023)
	2023
	Female
	4
	1777
	1455
	100
	99.79
	7188
	7226
	

	
	14
	A/Qingyang/QYLG2023236/H1N1 (2023)
	2023
	Female
	8
	1701
	1455
	100
	99.79
	6148
	7048
	

	
	15
	A/Qingyang/QYLG2023239/H1N1 (2023)
	2023
	Female
	6
	1701
	1432
	100
	100
	6228
	5726
	

	
	16
	A/Qingyang/QYLG2023240/H1N1 (2023)
	2023
	Male
	6
	1701
	1432
	100
	100
	6261
	7007
	

	
	17
	A/Qingyang/QYLG2023244/H1N1 (2023)
	2023
	Male
	7
	1754
	1458
	100
	100
	6998
	7294
	

	
	18
	A/Qingyang/QYLG2023245/H1N1 (2023)
	2023
	Male
	7
	1777
	1425
	100
	100
	6843
	7327
	

	
	19
	A/Qingyang/QYLG2023250/H1N1 (2023)
	2023
	Female
	5
	1777
	1432
	100
	100
	6817
	7363
	

	H3N2
	1
	A/Qingyang/QYLG2020009/H3N2 (2020)
	2020
	Male
	6
	1727
	1410
	100
	100
	7342
	7357
	A/Kansas/14/2017 (H3N2) (2019-2020 Northern Hemisphere vaccine representative strain)

	
	2
	A/Qingyang/QYLG2020010/H3N2 (2020)
	2020
	Male
	10
	1701
	1410
	100
	100
	7344
	6256
	

	
	3
	A/Qingyang/QYLG2020016/H3N2 (2020)
	2020
	Male
	3
	1701
	1466
	100
	100
	7342
	7357
	

	
	4
	A/Qingyang/QYLG2020021/H3N2 (2020)
	2020
	Male
	10
	1727
	1466
	100
	100
	7525
	7312
	

	
	5
	A/Qingyang/QYLG2020025/H3N2 (2020)
	2020
	Male
	16
	1701
	1466
	100
	99.93
	4386
	858
	

	
	6
	A/Qingyang/QYLG2020033/H3N2 (2020)
	2020
	Male
	14
	1758
	1410
	100
	100
	7172
	7707
	

	
	7
	A/Qingyang/QYLG2020037/H3N2 (2020)
	2020
	Female
	25
	1701
	1410
	100
	100
	4032
	5744
	

	
	8
	A/Qingyang/QYLG2020038/H3N2 (2020)
	2020
	Female
	38
	1727
	1466
	100
	99.93
	6785
	4608
	

	
	9
	A/Qingyang/QYLG2020046/H3N2 (2020)
	2020
	Male
	3
	1701
	1410
	100
	100
	6989
	7105
	

	
	10
	A/Qingyang/QYLG2020050/H3N2 (2020)
	2020
	Male
	11
	1746
	1466
	99.83
	99.93
	7486
	6574
	

	
	11
	A/Qingyang/QYLG2020057/H3N2 (2020)
	2020
	Female
	24
	1758
	1466
	100
	99.33
	6866
	6960
	

	
	12
	A/Qingyang/QYLG2020066/H3N2 (2020)
	2020
	Female
	34
	1701
	1429
	100
	100
	1591
	1236
	

	
	13
	A/Qingyang/QYLG2020069/H3N2 (2020)
	2020
	Male
	14
	1727
	1432
	100
	100
	7554
	7412
	

	
	14
	A/Qingyang/QYLG2020077/H3N2 (2020)
	2020
	Male
	4
	1727
	1410
	100
	100
	494
	397
	

	
	15
	A/Qingyang/QYLG2020086/H3N2 (2020)
	2020
	Male
	3
	1701
	1410
	100
	100
	5170
	5193
	

	
	16
	A/Qingyang/QYLG2023253/H3N2 (2023)
	2023
	Female
	7
	1758
	1410
	100
	100
	7306
	7589
	A/Darwin/9/2021 (H3N2) (2022-2024 Northern Hemisphere vaccine representative strain)

	
	17
	A/Qingyang/QYLG2023255/H3N2 (2023)
	2023
	Female
	7
	1758
	1466
	100
	100
	7059
	7423
	

	
	18
	A/Qingyang/QYLG2023256/H3N2 (2023)
	2023
	Female
	4
	1701
	1440
	100
	98.86
	7321
	7415
	

	
	19
	A/Qingyang/QYLG2023259/H3N2 (2023)
	2023
	Male
	6
	1701
	1429
	100
	100
	7517
	7501
	

	
	20
	A/Qingyang/QYLG2023264/H3N2 (2023)
	2023
	Male
	7
	1701
	1456
	100
	99.93
	6018
	7221
	

	
	21
	A/Qingyang/QYLG2023270/H3N2 (2023)
	2023
	Male
	6
	1701
	1429
	100
	100
	7304
	7524
	

	
	22
	A/Qingyang/QYLG2023277/H3N2 (2023)
	2023
	Female
	10
	1701
	1429
	100
	100
	7020
	7369
	

	
	23
	A/Qingyang/QYLG2023282/H3N2 (2023)
	2023
	Male
	8
	1701
	1466
	100
	100
	7559
	7263
	

	
	24
	A/Qingyang/QYLG2023284/H3N2 (2023)
	2023
	Male
	7
	1756
	1410
	100
	100
	6629
	7398
	

	
	25
	A/Qingyang/QYLG2023290/H3N2 (2023)
	2023
	Male
	8
	1762
	1440
	100
	99.86
	7359
	7577
	

	
	26
	A/Qingyang/QYLG2023317/H3N2 (2023)
	2023
	Male
	8
	1727
	1410
	100
	100
	5808
	3489
	

	
	27
	A/Qingyang/QYLG2023330/H3N2 (2023)
	2023
	Male
	7
	1701
	1429
	100
	100
	7508
	7108
	

	
	28
	A/Qingyang/QYLG2023385/H3N2 (2023)
	2023
	Female
	9
	1701
	1410
	100
	100
	7516
	6941
	

	
	29
	A/Qingyang/QYLG2023445/H3N2 (2023)
	2023
	Male
	5
	1701
	1466
	100
	99.93
	6135
	2793
	

	
	30
	A/Qingyang/QYLG2023456/H3N2 (2023)
	2023
	Male
	6
	1762
	1455
	100
	99.93
	7263
	6855
	

	
	31
	A/Qingyang/QYLG20231249/H3N2 (2023)
	2023
	Male
	13
	1727
	1455
	100
	99.93
	7794
	7608
	

	
	32
	A/Qingyang/QYLG20231288/H3N2 (2023)
	2023
	Male
	6
	1727
	1410
	100
	100
	7828
	7746
	

	
	33
	A/Qingyang/QYLG20231297/H3N2 (2023)
	2023
	Female
	6
	1727
	1410
	100
	100
	7801
	7737
	

	
	34
	A/Qingyang/QYLG20231300/H3N2 (2023)
	2023
	Female
	4
	1727
	1410
	100
	100
	7793
	7775
	

	
	35
	A/Qingyang/QYLG20231306/H3N2 (2023)
	2023
	Male
	1
	1727
	1440
	100
	100
	7806
	7677
	

	
	36
	A/Qingyang/QYLG20231308/H3N2 (2023)
	2023
	Female
	5
	1727
	1410
	100
	100
	7778
	7798
	

	
	37
	A/Qingyang/QYLG20231310/H3N2 (2023)
	2023
	Male
	7
	1727
	1410
	100
	100
	7804
	7781
	

	
	38
	A/Qingyang/QYLG20231328/H3N2 (2023)
	2023
	Female
	10
	1727
	1466
	100
	100
	1174
	512
	

	
	39
	A/Qingyang/QYLG20231337/H3N2 (2023)
	2023
	Male
	28
	1727
	1410
	100
	100
	7712
	7669
	

	
	40
	A/Qingyang/QYLG20231349/H3N2 (2023)
	2023
	Female
	50
	1737
	1410
	99.31
	100
	7650
	7627
	

	
	41
	A/Qingyang/QYLG20231354/H3N2 (2023)
	2023
	Female
	7
	1727
	1410
	100
	100
	7855
	7777
	

	
	42
	A/Qingyang/QYLG20231356/H3N2 (2023)
	2023
	Male
	3
	1727
	1466
	100
	100
	7429
	7460
	

	
	43
	A/Qingyang/QYLG20231370/H3N2 (2023)
	2023
	Male
	3
	1749
	1410
	99.31
	100
	7594
	7539
	

	
	44
	A/Qingyang/QYLG20231374/H3N2 (2023)
	2023
	Male
	11
	1749
	1435
	100
	99.86
	7586
	7587
	

	
	45
	A/Qingyang/QYLG20231378/H3N2 (2023)
	2023
	Male
	6
	1731
	1410
	100
	100
	7524
	7628
	

	
	46
	A/Qingyang/QYLG20231380/H3N2 (2023)
	2023
	Female
	5
	1727
	1466
	100
	100
	7828
	7571
	

	
	47
	A/Qingyang/QYLG20231386/H3N2 (2023)
	2023
	Male
	4
	1727
	1466
	100
	100
	7857
	7611
	

	Influenza B Victoria lineage
	1
	A/Qingyang/QYLG2020053/B/Victoria (2020)
	2020
	Female
	4
	1749
	1401
	100
	100
	7797
	7848
	B/Colorado/06/2017 (B/Victoria) (2019-2020 Northern Hemisphere vaccine representative strain)

	
	2
	A/Qingyang/QYLG2020083/B/Victoria (2020)
	2020
	Female
	8
	1749
	1401
	100
	100
	7585
	7823
	

	
	3
	A/Qingyang/QYLG2020092/B/Victoria (2020)
	2020
	Male
	3
	1749
	1401
	100
	100
	7735
	7817
	

	
	4
	A/Qingyang/QYLG2020096/B/Victoria (2020)
	2020
	Male
	3
	1749
	1401
	100
	100
	1094
	1519
	

	
	5
	A/Qingyang/QYLG2020099/B/Victoria (2020)
	2020
	Female
	2
	1749
	1401
	100
	100
	7543
	7833
	

	
	6
	A/Qingyang/QYLG2021419/B/Victoria (2021)
	2021
	Female
	5
	1749
	1401
	100
	100
	52
	75
	B/Washington/02/2019 (B/Victoria) (2020-2022 Northern Hemisphere vaccine representative strain)

	
	7
	A/Qingyang/QYLG2021450/B/Victoria (2021)
	2021
	Male
	2
	1749
	1401
	100
	100
	1855
	2359
	

	
	8
	A/Qingyang/QYLG2021455/B/Victoria (2021)
	2021
	Male
	3
	1749
	1401
	100
	100
	7556
	7797
	

	
	9
	A/Qingyang/QYLG2021456/B/Victoria (2021)
	2021
	Male
	13
	1749
	1401
	100
	100
	7753
	7836
	

	
	10
	A/Qingyang/QYLG2021460/B/Victoria (2021)
	2021
	Male
	6
	1749
	1401
	100
	100
	6845
	7673
	

	
	11
	A/Qingyang/QYLG2021462/B/Victoria (2021)
	2021
	Female
	2
	1847
	1529
	99.68
	99.93
	3815
	7332
	

	
	12
	A/Qingyang/QYLG2021470/B/Victoria (2021)
	2021
	Male
	12
	1847
	1529
	99.68
	99.93
	245
	211
	

	
	13
	A/Qingyang/QYLG2021474/B/Victoria (2021)
	2021
	Male
	14
	1847
	1529
	99.68
	99.93
	4021
	7473
	

	
	14
	A/Qingyang/QYLG2021519/B/Victoria (2021)
	2021
	Male
	6
	1847
	1401
	99.68
	100
	4272
	7759
	

	
	15
	A/Qingyang/QYLG2022134/B/Victoria (2022)
	2022
	Female
	3
	1749
	1401
	100
	100
	7788
	7859
	

	
	16
	A/Qingyang/QYLG2022135/B/Victoria (2022)
	2022
	Male
	5
	1749
	1401
	100
	100
	7788
	7859
	

	
	17
	A/Qingyang/QYLG2022158/B/Victoria (2022)
	2022
	Male
	12
	1749
	1401
	100
	100
	3444
	3876
	

	
	18
	A/Qingyang/QYLG2022162/B/Victoria (2022)
	2022
	Male
	2
	1749
	1401
	100
	100
	7846
	7857
	

	
	19
	A/Qingyang/QYLG2022171/B/Victoria (2022)
	2022
	Male
	3
	1749
	1401
	100
	100
	7889
	7900
	

	
	20
	A/Qingyang/QYLG2022183/B/Victoria (2022)
	2022
	Female
	5
	1749
	1401
	100
	100
	7766
	7842
	

	
	21
	A/Qingyang/QYLG2022202/B/Victoria (2022)
	2022
	Male
	6
	1749
	1401
	100
	100
	5509
	7558
	

	
	22
	A/Qingyang/QYLG2022206/B/Victoria (2022)
	2022
	Female
	5
	1749
	1401
	100
	100
	7779
	7765
	

	
	23
	A/Qingyang/QYLG2022210/B/Victoria (2022)
	2022
	Male
	6
	1749
	1401
	100
	100
	7854
	7775
	

	
	24
	A/Qingyang/QYLG2022212/B/Victoria (2022)
	2022
	Male
	12
	1749
	1401
	100
	100
	7855
	7875
	

	
	25
	A/Qingyang/QYLG2022216/B/Victoria (2022)
	2022
	Male
	5
	1749
	1401
	100
	100
	7870
	7890
	

	
	26
	A/Qingyang/QYLG2022230/B/Victoria (2022)
	2022
	Female
	4
	1847
	1529
	99.68
	99.93
	1803
	3863
	

	
	27
	A/Qingyang/QYLG2022011/B/Victoria (2022)
	2022
	Male
	4
	1826
	1521
	98.54
	99.41
	30
	50
	

	
	28
	A/Qingyang/QYLG2022032/B/Victoria (2022)
	2022
	Female
	5
	1847
	1529
	99.68
	99.93
	6236
	7578
	

	
	29
	A/Qingyang/QYLG2022062/B/Victoria (2022)
	2022
	Male
	3
	1749
	1401
	100
	100
	7858
	7880
	

	
	30
	A/Qingyang/QYLG2022120/B/Victoria (2022)
	2022
	Female
	6
	1749
	1401
	100
	100
	7861
	7886
	

	
	31
	A/Qingyang/QYLG2022130/B/Victoria (2022)
	2022
	Male
	2
	1749
	1401
	100
	100
	7732
	7863
	

	
	32
	A/Qingyang/QYLG2022308/B/Victoria (2022)
	2022
	Male
	4
	1749
	1401
	100
	100
	140
	347
	

	
	33
	A/Qingyang/QYLG2022321/B/Victoria (2022)
	2022
	Female
	5
	1749
	1401
	100
	100
	7768
	7858
	

	
	34
	A/Qingyang/QYLG20231417/B/Victoria (2023)
	2023
	Male
	8
	1749
	1401
	100
	100
	7833
	7843
	B/Austria/1359417/2021 (B/Victoria) (2022-2024 Northern Hemisphere vaccine representative strain)

	
	35
	A/Qingyang/QYLG20231418/B/Victoria (2023)
	2023
	Male
	8
	1749
	1401
	100
	100
	7526
	7638
	

	
	36
	A/Qingyang/QYLG20231475/B/Victoria (2023)
	2023
	Male
	6
	1749
	1401
	100
	100
	7854
	7844
	

	
	37
	A/Qingyang/QYLG20231336/B/Victoria (2023)
	2023
	Male
	15
	1749
	1401
	100
	100
	7718
	7765
	

	
	38
	A/Qingyang/QYLG20231364/B/Victoria (2023)
	2023
	Female
	9
	1749
	1401
	100
	100
	7615
	7732
	

	
	39
	A/Qingyang/QYLG20231368/B/Victoria (2023)
	2023
	Male
	15
	1749
	1401
	100
	100
	4235
	4886
	

	
	40
	A/Qingyang/QYLG20231400/B/Victoria (2023)
	2023
	Female
	9
	1749
	1401
	100
	100
	1645
	1481
	

	
	41
	A/Qingyang/QYLG20231404/B/Victoria (2023)
	2023
	Male
	9
	1749
	1401
	100
	100
	7380
	7337
	

	
	42
	A/Qingyang/QYLG20231421/B/Victoria (2023)
	2023
	Female
	10
	1749
	1401
	100
	100
	1529
	1775
	

	
	43
	A/Qingyang/QYLG20231425/B/Victoria (2023)
	2023
	Male
	13
	1749
	1401
	100
	100
	7846
	7846
	

	
	44
	A/Qingyang/QYLG20231428/B/Victoria (2023)
	2023
	Male
	15
	1749
	1401
	100
	100
	7843
	7846
	

	
	45
	A/Qingyang/QYLG20231444/B/Victoria (2023)
	2023
	Male
	14
	1749
	1401
	100
	100
	4734
	2965
	

	
	46
	A/Qingyang/QYLG20231449/B/Victoria (2023)
	2023
	Female
	9
	1749
	1401
	100
	100
	1088
	939
	

	
	47
	A/Qingyang/QYLG20231459/B/Victoria (2023)
	2023
	Male
	3
	1749
	1401
	100
	100
	7703
	7541
	

	
	48
	A/Qingyang/QYLG20231462/B/Victoria (2023)
	2023
	Female
	11
	1749
	1401
	100
	100
	6034
	6181
	

	
	49
	A/Qingyang/QYLG20231468/B/Victoria (2023)
	2023
	Male
	3
	1749
	1401
	100
	100
	618
	811
	

	
	50
	A/Qingyang/QYLG20231471/B/Victoria (2023)
	2023
	Male
	3
	1749
	1401
	100
	100
	7809
	7823
	

	
	51
	A/Qingyang/QYLG20231477/B/Victoria (2023)
	2023
	Female
	7
	1749
	1401
	100
	100
	7879
	7862
	



