Table S1. Basic information for the H9N2 avian influenza viruses isolated from the environmental samples in Anhui province from 2013 to 2018
	Serial number
	Strains name
	Abbreviation
	Sampling date
	Position

	1
	A/Environment/Anhui/08829/2013
	EnAH 08829/13
	2013-04-09
	Hefei

	2
	A/Environment/Anhui/08826/2013
	EnAH 08826/13
	2013-11-14
	Hefei

	3
	A/Environment/Anhui/09183/2014
	EnAH 09183/14
	2014-02-09
	Anqing

	4
	A/Environment/Anhui/09184/2014
	EnAH 09184/14
	2014-02-09
	Anqing

	5
	A/Environment/Anhui/09185/2014
	EnAH 09185/14
	2014-02-09
	Anqing

	6
	A/Environment/Anhui/09189/2014
	EnAH 09189/14
	2014-02-09
	Anqing

	7
	A/Environment/Anhui/09180/2014
	EnAH 09180/14
	2014-02-09
	Anqing

	8
	A/Environment/Anhui/01010/2015
	EnAH 01010/15
	2015-03-16
	Chuzhou

	9
	A/Environment/Anhui/38977/2015
	EnAH 38977/15
	2015-04-15
	Hefei

	10
	A/Environment/Anhui/38981/2015
	EnAH 38981/15
	2015-04-15
	Hefei

	11
	A/Environment/Anhui/38978/2015
	EnAH 38978/15
	2015-04-15
	Hefei

	12
	A/Environment/Anhui/38992/2015
	EnAH 38992/15
	2015-05-12
	Hefei

	13
	A/Environment/Anhui/40246/2015
	EnAH 40246/15
	2015-05-30
	huaibei

	14
	A/Environment/Anhui/40248/2015
	EnAH 40248/15
	2015-05-30
	huaibei

	15
	A/Environment/Anhui/40249/2015
	EnAH 40249/15
	2015-05-30
	huaibei

	16
	A/Environment/Anhui/46666/2015
	EnAH 46666/15
	2015-11-24
	Hefei

	17
	A/Environment/Anhui/01011/2015
	EnAH 01011/15
	2015-12-21
	Hefei

	18
	A/Environment/Anhui/01012/2015
	EnAH 01012/15
	2015-12-21
	Hefei

	19
	A/Environment/Anhui/42489/2015
	EnAH 42489/15
	2015-06-05
	fuyang

	20
	A/Environment/Anhui/19202/2015
	EnAH 19202/15
	2015-07-15
	fuyang

	21
	A/Environment/Anhui/19204/2015
	EnAH 19204/15
	2015-03-06
	Anqing

	22
	A/Environment/Anhui/16914/2016
	EnAH 16914/16
	2016-03-18
	huainan

	23
	A/Environment/Anhui/16915/2016
	EnAH 16915/16
	2016-03-18
	huainan

	24
	A/Environment/Anhui/17450/2017
	EnAH 17450/17
	2017-03-08
	bengbu

	25
	A/Environment/Anhui/16916/2018
	EnAH 16916/18
	2018-05-23
	Hefei

	26
	A/Environment/Anhui/16917/2018
	EnAH 16917/18
	2018-07-02
	Hefei

	27
	A/Environment/Anhui/16918/2018
	EnAH 16918/18
	2018-08-29
	Hefei

	28
	A/Environment/Anhui/04468/2018
	EnAH 04468/18
	2018-05-29
	Ma’anshan

	29
	A/Environment/Anhui/16920/2018
	EnAH 16920/18
	2018-05-29
	Ma’anshan

	30
	A/Environment/Anhui/16921/2018
	EnAH 16921/18
	2018-06-27
	Hefei

	31
	A/Environment/Anhui/16922/2018
	EnAH 16922/18
	2018-06-27
	Hefei

	32
	A/Environment/Anhui/04713/2018
	EnAH 04713/18
	2018-06-27
	Hefei

	33
	A/Environment/Anhui/16924/2018
	EnAH 16924/18
	2018-06-27
	Hefei
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Table 1. Molecular characteristics of the HA amino acid sequences in H9N2 AIVs in this study Dashes (-) indicate the absence of a potential glycosylation site
	Strains
	Receptor binding sites
（H3 numbering)
	Cleavage peptides
	N-linked potential glycosylation sites（H9 numbering)

	
	166
	183
	190
	226
	227
	228
	
	29~31
	141~143
	145~147
	218~220
	298~300
	305~307
	313~315
	492~494
	551~553

	EnAH 08826/13
	D
	N
	A
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	NRT
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 08829/13
	D
	N
	A
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	NRT
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 09183/14
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	NGT
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 09185/14
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 09184/14
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 09189/14
	D
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	NRT
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 09180/14
	D
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	NRT
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 40246/15
	N
	N
	A
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 40248/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NIS
	NCS
	NGT
	NGS

	EnAH 40249/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NIS
	NCS
	NGT
	NGS

	EnAH 38992/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 38981/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 38978/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 38977/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 01012/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 01010/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 01011/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 46666/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 42489/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 19202/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 19204/15
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 16914/16
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 16915/16
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 17450/17
	N
	N
	A
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 16916/18
	D
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 16917/18
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 16918/18
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 04468/18
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 16920/18
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 16921/18
	D
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 16922/18
	D
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 04713/18
	D
	N
	T
	L
	M
	G
	PSKSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS

	EnAH 16924/18
	N
	N
	T
	L
	M
	G
	PSRSSR↓GLF
	NST
	NVS
	—
	—
	NTT
	NVS
	NCS
	NGT
	NGS



[bookmark: _GoBack]Table 2. Molecular characteristics of the NA amino acid sequences in the H9N2 AIVs analyzed in this study
	Strains
	Hemadsorbing sites
	Stalk deletions
	Antiviral drug related markers
	antigenic determinants
	active center 

	
	366-373
	399-403
	431-433
	(ITE)
	118
	119
	151
	152
	274
	292
	371
	153
	328-336
	339-347
	367-370
	400-403
	431-434
	140-157

	EnAH 08826/13
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSLSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 08829/13
	IRNGSRSG
	DSENW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGTP
	RNGS
	SENW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 09183/14
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 09185/14
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 09184/14
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 09189/14
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 09180/14
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 40246/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 40248/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 40249/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 38992/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 38981/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNQHSNGTTHDRTPHRT

	EnAH 38978/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNQHSNGTTHDRTPHRT

	EnAH 38977/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNQHSNGTTHDRTPHRT

	EnAH 01012/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 01010/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSFSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 01011/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 46666/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNQHSNGTTHDRTPHRT

	EnAH 42489/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 19202/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 19204/15
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 16914/16
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNQHSNGTTHDRTPHRT

	EnAH 16915/16
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPQRT

	EnAH 17450/17
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPHRT

	EnAH 16916/18
	IKNGSRSG
	DSDNW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDNW
	PQEP
	LENKHSNGTTHDRTPHRT

	EnAH 16917/18
	IKNGSRSG
	DSDNW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDNW
	PQEP
	LENKHSNGTTHDRTPHRT

	EnAH 16918/18
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTTHDRTPYRT

	EnAH 04468/18
	IKNGSRSG
	ESDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTAHDRTPHRT

	EnAH 16920/18
	IKNGSRSG
	ESDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LKNKHSNGTAHDRTPHRT

	EnAH 16921/18
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LENKHSNGTTHDRTPHRT

	EnAH 16922/18
	IKNGSRSG
	DSDDW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDDW
	PQEP
	LENKHSNGTTHDRTPHRT

	EnAH 04713/18
	IKNGSRSG
	DSDNW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDNW
	PQEP
	LENKHSNGTTHDRTPHRT

	EnAH 16924/18
	IKNGSRSG
	DSDNW
	PQE
	YES
	R
	E
	D
	R
	H
	R
	R
	T
	NDDSSSSSN
	DPNNERGAP
	KNGS
	SDNW
	PQEP
	LENKHSNGTTHDRTPHRT



Table 3. Molecular characteristics of the internal amino acid sequences
 in the H9N2 AIVs analyzed in this study

	Strains
	PA
	
	PB1
	
	PB2
	
	M1
	
	M2
	
	NS1

	
	100
	356
	409
	336
	
	99
	368
	
	588
	591
	627
	701
	
	37
	95
	224
	242
	
	21
	31
	
	42
	92

	EnAH 08826/13
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	G
	N
	
	S
	D

	EnAH 08829/13
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	G
	N
	
	S
	D

	EnAH 09183/14
	V
	R
	N
	L
	
	H
	V
	
	A
	Q
	E
	D
	
	A
	K
	N
	N
	
	D
	N
	
	S
	D

	EnAH 09185/14
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	D
	N
	
	S
	D

	EnAH 09184/14
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	D
	N
	
	S
	D

	EnAH 09189/14
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	D
	N
	
	_
	_

	EnAH 09180/14
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	D
	N
	
	_
	_

	EnAH 40246/15
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	G
	N
	
	S
	D

	EnAH 40248/15
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	G
	N
	
	S
	D

	EnAH 40249/15
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	G
	N
	
	S
	D

	EnAH 38992/15
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	K
	
	G
	N
	
	S
	D

	EnAH 38981/15
	A
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	G
	N
	
	S
	D

	EnAH 38978/15
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	G
	N
	
	S
	D

	EnAH 38977/15
	A
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	G
	N
	
	S
	D

	EnAH 01012/15
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	G
	N
	
	S
	D

	EnAH 01010/15
	A
	R
	N
	L
	
	H
	V
	
	A
	Q
	E
	D
	
	A
	K
	N
	N
	
	G
	N
	
	S
	D

	EnAH 01011/15
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
	
	A
	K
	N
	N
	
	G
	N
	
	S
	D

	EnAH 46666/15
	V
	R
	N
	L
	
	H
	V
	
	V
	Q
	E
	D
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