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Supplementary Table S1 NMDC accession numbers.

Supplementary Table S2. The comparison of amino acid residues of the receptor binding domain and antigenic determinants on HA gene between the viruses identified in this study and ancestor strain A/California/07/2009.
	Virus strains
	
	
	
	
	
	Receptor binding domain

	
	Cb
	
	Ca
	
	Sa
	
	Sb
	
	

	
	80
	82
	
	140
	142
	145
	206
	238
	
	159
	164
	165
	166
	167
	
	188
	189
	192
	193
	223
	227

	A/California/07/2009
	S
	S
	
	P
	A
	K
	S
	E
	
	N
	L
	S
	K
	S
	
	S
	A
	Q
	S
	V
	E

	A/Hunan/CAS-HN12/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN20/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN21/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN25/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN31/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN33/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN37/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN38/2023
	P
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN40/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN45/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN47/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN50/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN51/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN53/2023
	S
	R
	
	S
	A
	R
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN58/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN59/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	L
	A

	A/Hunan/CAS-HN61/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN62/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN63/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN65/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	S

	A/Hunan/CAS-HN66/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN90/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN91/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Hunan/CAS-HN92/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-001/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	S

	A/Suzhou/SZCDC-003/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-004/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-005/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-006/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-007/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-008/2023
	S
	R
	
	S
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-009/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-010/2023
	S
	R
	
	P
	D
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-011/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	S

	A/Suzhou/SZCDC-012/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	I
	V
	A

	A/Suzhou/SZCDC-013/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-014/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-015/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-016/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-018/2023
	S
	R
	
	S
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-019/2023
	S
	R
	
	S
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	S

	A/Suzhou/SZCDC-020/2023
	S
	R
	
	S
	A
	R
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-021/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-022/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	S

	A/Suzhou/SZCDC-023/2023
	S
	K
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-024/2023
	S
	R
	
	P
	A
	K
	T
	K
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-025/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A

	A/Suzhou/SZCDC-026/2023
	S
	R
	
	P
	A
	K
	T
	E
	
	K
	I
	N
	Q
	T
	
	I
	T
	E
	S
	V
	A




Supplementary Table S3. The comparison of amino acid residues of the receptor binding domain and antigenic determinants on HA gene between the viruses identified in this study and vaccine strain A/Victoria/2570/2019.
	Virus strains
	
	
	
	
	
	
	
	
	Receptor binding domain

	
	Cb
	
	Ca
	
	
	Sb
	
	
	
	
	

	
	80
	82
	
	140
	142
	145
	238
	
	189
	192
	193
	
	223
	226
	227

	A/Victoria/2570/2019
	S
	R
	
	P
	A
	K
	E
	
	A
	Q
	S
	
	V
	R
	E

	A/Hunan/CAS-HN12/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN20/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN21/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN25/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN31/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN33/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN37/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN38/2023
	P
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN40/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN45/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN47/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN50/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN51/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN53/2023
	S
	R
	
	S
	A
	R
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN58/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN59/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	L
	Q
	A

	A/Hunan/CAS-HN61/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN62/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN63/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN65/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	S

	A/Hunan/CAS-HN66/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN90/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN91/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN92/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-001/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	S

	A/Suzhou/SZCDC-003/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-004/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-005/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-006/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-007/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-008/2023
	S
	R
	
	S
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-009/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-010/2023
	S
	R
	
	P
	D
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-011/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	S

	A/Suzhou/SZCDC-012/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	I
	
	V
	Q
	A

	A/Suzhou/SZCDC-013/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-014/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-015/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-016/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-018/2023
	S
	R
	
	S
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-019/2023
	S
	R
	
	S
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	S

	A/Suzhou/SZCDC-020/2023
	S
	R
	
	S
	A
	R
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-021/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-022/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	S

	A/Suzhou/SZCDC-023/2023
	S
	K
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-024/2023
	S
	R
	
	P
	A
	K
	K
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-025/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-026/2023
	S
	R
	
	P
	A
	K
	E
	
	T
	E
	S
	
	V
	Q
	A




	


Supplementary Table S4. The comparison of amino acid residues of the receptor binding domain and antigenic determinants on HA gene between the viruses identified in this study and vaccine strain A/Victoria/4897/2022.
	Virus strains
	
	
	
	
	
	
	
	
	Receptor binding domain

	
	Cb
	
	Ca
	
	Sb
	
	

	
	80
	82
	
	140
	142
	145
	238
	
	193
	
	223
	226
	227

	A/Victoria/4897/2022
	S
	R
	
	S
	A
	R
	E
	
	S
	
	V
	R
	A

	A/Hunan/CAS-HN12/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN20/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN21/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN25/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN31/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN33/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN37/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN38/2023
	P
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN40/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN45/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN47/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN50/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN51/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN53/2023
	S
	R
	
	S
	A
	R
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN58/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN59/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	L
	Q
	A

	A/Hunan/CAS-HN61/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN62/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN63/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN65/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	S

	A/Hunan/CAS-HN66/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN90/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN91/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Hunan/CAS-HN92/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-001/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	S

	A/Suzhou/SZCDC-003/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-004/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-005/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-006/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-007/2023
	S
	R
	
	P
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-008/2023
	S
	R
	
	S
	A
	K
	E
	
	S
	
	V
	Q
	A

	A/Suzhou/SZCDC-009/2023
	S
	R
	
	P
	A
	K
	E
	
	S
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