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Supplementary Tables S1-S10
Supplementary Table. S1 Nucleotide and amino acid sequence homology analysis of PRRSV mutant strain
	gene name
	Nucleotide/amino acid similarity (%)

	
	CH-1a
	JXA1
	VR2332
	QYYZ
	NADC30
	NADC34

	whole-genome
	81.3~98.0
/
	80.3~98.6
/
	80.6~91.2
/
	72.3~85.7
/
	78.9~86.8
/
	81.0~84.8
/

	ORF1a
	75.6~99.5
78.1~99.6
	77.3~99.7
79.2~99.8
	76.6~89.8
78.3~91.2
	72.3~85.7
74.4~86.2
	76.3~92.4
76.5~94.2
	76.8~80.8
75.1~81.1

	ORF1b
	86.8~99.7
88.1~99.8
	86.0~99.6
87.3~99.4
	86.5~92.6
86.6~92.3
	84.6~91.3
86.2~92.1
	87.7~94.2
88.1~96.2
	86.4~89.7
89.0~90.8

	ORF2a
	86.6~99.5
90.1~99.9
	85.6~99.5
88.8~99.8
	86.1~94.3
89.0~92.4
	85.6~90.3
88.2~92.2
	85.0~91.4
86.6~92.2
	84.7~95.3
87.3~97.2

	ORF2b
	87.4~99.5
85.4~98.6
	87.4~99.5
87.3~99.2
	89.2~93.2
88.8~93.1
	89.2~94.6
88.4~93.2
	88.7~94.1
87.4~93.3
	87.4~95.9
86.4~95.0

	ORF3
	82.4~99.1
78.3~98.2
	81.6~99.6
76.4~98.3
	82.6~91.4
86.4~89.4
	82.5~90.8
84.2~90.9
	83.4~90.8
87.2~91.6
	82.9~94.2
85.3~95.3

	ORF4
	85.3~99.6
80.3~98.9
	83.8~98.5
86.5~99.1
	86.6~91.4
88.4~92.1
	84.2~95.0
85.3~96.3
	87.4~95.2
88.8~97.3
	86.4~95.5
88.3~96.1

	ORF5
	85.8~98.8
86.9~98.8
	83.7~99.7
85.1~99.8
	85.3~91.7
88.2~93.2
	82.8~85.1
83.5~86.9
	86.0~93.4
88.3~94.2
	83.7~99.7
84.5~99.8

	ORF6
	86.6~99.6
88.3~99.7
	87.7~99.8
88.4~99.8
	89.4~95.3
91.2~94.5
	88.8~90.9
90.2~91.3
	87.5~97.5
88.3~95.8
	87.1~94.1
88.6~96.0

	ORF7
	88.7~99.5
89.2~97.3
	88.2~99.7
89.7~99.8
	88.4~94.1
89.7~95.2
	85.2~89.8
88.3~90.7
	90.6~96.2
91.2~97.3
	89.2~94.1
88.6~93.6



	Event
	Recombinant strain
	Primary parent
	Secondary
parent
	detection method

	
	
	
	
	R
	G
	B
	M
	C
	S
	T

	1
	sg_2107
	JL580
	JXA1_P80
	+
	+
	+
	+
	+
	+
	+

	2
	hy_2203
	NADC30
	IA/2014/NADC34
	+
	+
	+
	+
	+
	+
	+

	3
	hy_2203
	15HEN1
	IA/2014/NADC34
	+
	+
	－
	+
	+
	+
	+

	4
	qy_2104
	FJZ03
	QY2010
	+
	－
	+
	+
	+
	+
	+

	5
	sg_2107
	XW015
	GD1404
	+
	－
	－
	+
	+
	+
	+

	6
	sg_2107
	HENAN-HEB
	JL580
	+
	－
	－
	+
	+
	－
	－

	7
	qy_2105
	TJ
	WUH4
	－
	+
	－
	－
	－
	+
	－

	8
	hy_2203
	HNjz15
	15HEN1
	+
	－
	+
	+
	+
	－
	+


Supplementary Table. S2 Gene recombination analysis of PRRSV mutant strain

Supplementary Table. S3  Selection Analysis of the PRRSV GP5 Protein.
	Site
	[bookmark: OLE_LINK1]FUBAR (Post.Pro)
	MEME (P value)
	FEL (P value)
	SLAC (P value)

	11
	0.950
	0
	0.0149

	0.0201

	18
	0.956
	0.06
	0.0435
	0.0887

	19
	0.932
	0.04
	0.0262
	0.0406

	20
	0.976
	0
	0.0057
	0.0390

	33
	0.940
	0.04
	0.0258
	0.0390

	38
	0.999
	0
	0.0027
	0.00474

	39
	0.995
	0.01
	0.0131
	0.0135

	40
	0.982
	0.02
	0.0160
	0.0251

	65
	0.995
	0.01
	0.0049
	0.0140

	109
	0.993
	0.01
	0.0250
	0.0493

	111
	0.963
	0
	0.0461
	0.0103

	131
	0.982
	0.01
	0.0065
	0.0264

	158
	0.955
	0.01
	0.0155
	0.0771

	199
	0.956
	0.04
	0.0235
	0.0736

	203
	0.998
	0
	0.0007
	0.0094



Supplementary Table. S4  Selection Analysis of the PCV2 Cap Protein.
	Site
	FUBAR (Post.Pro)
	MEME (P value)
	FEL (P value)
	SLAC (P value)

	63
	0.997
	0.01
	0.0040
	0.0204

	190
	0.984
	0.02
	0.0140
	0.0402



	
	Supplementary Table. S5  N-glycosylation sites Of PRRSV GP5 protein.

	
Strain
	
Lineage
	N30
	N32
	N33
	N34
	N35
	N43
	N44
	N50
	N51
	N56
	N57
	NGSs number

	Sg_2107
	1
	√
	
	
	
	
	▲
	
	√
	
	
	
	3

	hy_2108
	1
	√
	
	♦
	√
	
	
	▲
	
	√
	
	
	4

	hy_2203
	1
	
	√
	√
	
	
	▲
	
	√
	
	√
	
	5

	hy_2211
	1
	
	
	
	♦
	
	
	
	
	√
	
	
	1

	qy_2009
	1
	√
	
	√
	
	
	
	▲
	
	√
	
	
	4

	qy_2104
	1
	
	
	√
	▲
	
	
	▲
	
	√
	
	
	4

	qy_2105
	1
	
	
	♦
	▲
	
	
	▲
	
	√
	
	
	3

	gz_2104
	1
	
	√
	√
	
	
	▲
	
	√
	
	
	
	4

	gz_2105
	1
	
	√
	√
	
	
	▲
	
	√
	
	
	
	4

	IA/2014/NADC34
	1
	
	√
	√
	
	
	
	▲
	
	√
	
	√
	5

	NADC30
	1
	
	
	
	▲
	
	
	▲
	
	√
	
	
	3

	Ch1a
	8
	
	
	
	▲
	
	
	▲
	
	√
	
	
	3

	JXA1
	8
	▲
	
	
	♦
	√
	
	▲
	
	√
	
	
	4

	sg_2104
	8
	√
	
	
	√
	√
	
	▲
	
	√
	
	
	5

	sg_2109
	8
	√
	
	
	√
	√
	
	▲
	
	√
	
	
	5

	sg_2108
	8
	▲
	
	
	√
	√
	
	▲
	
	√
	
	
	5

	qy_2008
	8
	▲
	
	
	√
	√
	
	▲
	
	√
	
	
	5

	qy_2107
	8
	√
	
	
	√
	√
	
	▲
	
	√
	
	
	5

	gz_2207
	8
	▲
	
	
	√
	√
	
	▲
	
	√
	
	
	5

	fs_2108
	8
	▲
	
	
	♦
	√
	
	▲
	
	√
	
	
	4

	zq_2108
	8
	
	
	
	▲
	
	
	▲
	
	√
	
	
	3

	zq_2109
	8
	
	
	
	▲
	
	
	▲
	
	√
	
	
	3

	zq_2110
	8
	▲
	
	
	√
	√
	
	▲
	
	[bookmark: OLE_LINK2]√
	
	
	5


Analysis of potential N-glycosylation sites in PRRSV variant strains. The symbol "▲" indicates N-glyco sylation sites with a confidence score of 9/9, while "♦" represents potential glycosylation sites with lower confidence. "√" indicates N-glycosylation sites. "√" indicates N-glycosylation sites.

Supplementary Table. S6 PRRSV amplified primer information
	Primer name
	Sequence（5’～3’）
	Amplification length

	ORF5-F
	GCTCCTTAGTGGTCGATCATGT
	810bp

	ORF5-R
	CCTTTAGAGCATATATCATCACTGGC
	

	NADC-1F
	ACGTATAGGTGTTGGCTCTAT
	2556bp

	NADC-1R
	GGTGACGGCTTCAGTCGG
	

	NADC-2F
	GTAGTTTGGTTTCATTGGGCGGC
	2672bp

	NADC-2R
	GGGTGACAAGACCGGCAACA
	

	NADC-3F
	TTACCTGGTTGCTTTGTGTGTTTCC
	3034bp

	NADC-3R
	ACAACTCAAACCCGGAGGGC
	

	NADC-4F
	TAAAAGGGGTCCTGAAGAACACAAGG
	2660bp

	NADC-4R
	GCCCATCACGGTGCACGG
	

	NADC-5F
	ACAAAGGGCCCTTGTTGCTA
	2773bp

	NADC-5R
	GTGCGGCATTGAGGGATTTTG
	

	NADC-6F
	TTGCCTCACCCGGCAGGC
	2532bp

	NADC-6R
	TCTCGCCAATTAAATGTTACCCCCA
	

	PR8-1F
	CGTATAGGTGTTGGCTCTATGC
	2876bp

	PR8-1R
	CATCAGCTTGGGGACACGTC
	

	PR8-2F
	AGTCTGTCAAAAGCTTGCCAG
	2867bp

	PR8-2R
	CGCCCTCAAGGAGGGACC
	

	PR8-3F
	GACATTCATCATTACACCAGTGGC
	2839bp

	PR8-3R
	AAAGCCAGAGGGCATGGTTG
	

	PR8-4F
	CCCTTATAAGTTGTACCCTGTTAGG
	2741bp

	PR8-4R
	ACCGTGATTTCTCTGTTGTTTCT
	

	PR8-5F
	CCGAGAGGACGGCGCCATTA
	2730bp

	PR8-5R
	ATGGCTTGCAGGCGAACG
	

	PR8-6F
	CCAACCCGGCAGGCAGCC
	2530bp

	PR8-6R
	GGTTCTCGCCAATTAAACTTTACCC
	



Supplementary Table. S7  PCV2 and PCV3 amplify primer information
	Primer name
	primer sequence（5’～3’）

	P2-F
	ATCCACGGAGGCCAGTTCG

	P2-R
	CCCTTCCTCCGTGGATTGTTCTGTA

	P3-F
	ATTCCTCTTCGGGTACCAGATCGG

	P3-R
	CCGAAGAGGAATCTTCGCCAATCTC




Supplementary Table. S8 PRRSV reference strain information
	Number
	Strain
	Source
	Date
	Genetype
	Accession

	1
	Lelystad virus
	Europe
	1991
	PRRSV-1
	M96262

	2
	NADC30
	USA
	2012
	Lineage 1
	JN654459

	3
	HENAN-HEB
	China
	2012
	Lineage 1
	KJ143621

	4
	JL580
	China
	2015
	Lineage 1
	KR706343

	5
	WUH5
	China
	2015
	Lineage 1
	KU523366

	6
	XW015
	USA
	2013
	Lineage 1
	KF724409

	7
	IA/2014/NADC34
	USA
	2014
	Lineage 1
	MF326985

	8
	CHsx1401
	China
	2014
	Lineage 1
	KP861625

	9
	FJZ03
	China
	2015
	Lineage 1
	KP860909

	10
	HNjz15
	China
	2015
	Lineage 1
	KT945017

	11
	15HEN1
	China
	2015
	Lineage 1
	KX815413

	12
	HNyc15
	China
	2015
	Lineage 1
	KT945018

	13
	CHsx1401
	China
	2015
	Lineage 1
	KP861625

	14
	HENANXINX
	China
	2015
	Lineage 1
	KF611905

	15
	FJY04
	China
	2015
	Lineage 1
	KP860910

	16
	HNhX
	China
	2016
	Lineage 1
	KX766379

	17
	FJ1402
	China
	2016
	Lineage 1
	KX169191

	18
	WUH6
	China
	2016
	Lineage 1
	KU523367

	19
	HENZMD9
	China
	2016
	Lineage 1
	KU950374

	20
	15SC3
	China
	2017
	Lineage 1
	KX815428

	21
	LNWK96
	China
	2017
	Lineage 1
	MG860516

	22
	JSWA
	China
	2017
	Lineage 1
	KY373214

	23
	15ZJ1
	China
	2017
	Lineage 1
	KX815432

	24
	LNWK130
	China
	2017
	Lineage 1
	MG913987

	25
	SCcd17
	China
	2018
	Lineage 1
	MG914067

	26
	QYYZ
	China
	2011
	Lineage 3
	JQ308798

	27
	QY2010
	China
	2010
	Lineage 3
	JQ743666

	28
	HNyc15
	China
	2016
	Lineage 3
	KT945018

	29
	SH1211
	China
	2014
	Lineage 3
	KF678434

	30
	GD1404
	China
	2017
	Lineage 3
	MF124329

	31
	SCcd16
	China
	2018
	Lineage 3
	MF196905

	32
	XJZX12015
	China
	2015
	Lineage 3
	KX683233

	33
	FJFS
	China
	2015
	Lineage 3
	KP998476

	34
	GM2
	China
	2012
	Lineage 3
	JN662424

	35
	VR2332
	USA
	2007
	Lineage 5
	EF536003

	36
	BJ-4
	China
	2000
	Lineage 5
	AF331831

	37
	RespPRRS MLV
	USA
	1994
	Lineage 5
	AF066183

	38
	HB-1（sh）/2002
	China
	2002
	Lineage 8
	AY150312

	39
	HB2(sh)/2002
	China
	2004
	Lineage 8
	AY262352

	40
	TJ
	China
	2006
	Lineage 8
	EU860248

	41
	GD
	China
	2007
	Lineage 8
	EU109503

	42
	YD
	China
	2012
	Lineage 8
	JF748717

	43
	HeNan-A1
	China
	2013
	Lineage 8
	KJ002451

	44
	CH-1a
	China
	1996
	Lineage 8
	AY032626

	45
	HENXX1
	China
	2016
	Lineage 8
	KU950372

	46
	CH1R
	China
	2016
	Lineage 8
	EU807840

	47
	HUN4
	China
	2016
	Lineage 8
	EF635006

	48
	JXwn06
	China
	2016
	Lineage 8
	EF641008

	49
	Henan1
	China
	2016
	Lineage 8
	EU200962

	50
	TJnh1501
	China
	2017
	Lineage 8
	KX510269

	51
	JXA1
	China
	2006
	Lineage 8
	EF112445

	52
	JXA1 P80
	China
	2008
	Lineage 8
	FJ548853

	53
	WUH4
	China
	2012
	Lineage 8
	JQ326271

	
	
	
	
	
	



Supplementary Table. S9  PCV2 reference strain information
	Number
	Strain
	Country
	Date
	Genetype
	Accession

	15
	BRA1
	Brazil
	2011
	2b
	DQ364650.1

	16
	DK1990PMWSfree
	Denmark
	2008
	2c
	EU148505.1

	17
	DK1980PMWSfree
	Denmark
	2008
	2c
	EU148503.1

	18
	DK1987PMWSfree
	Denmark
	2008
	2c
	EU148504.1

	19
	TJ
	China
	2009
	2d
	AY181946.1

	20
	NL_Control_4
	England
	2004
	2d
	AY484410.1

	21
	PCV2-HH192-2020
	China
	2020
	2d
	MZ995481.1

	22
	059_14_8
	Brazil
	2017
	2d
	KT819169.1

	23
	PCV2MRT-192-13
	india
	2015
	2d
	KJ729075.1

	24
	PCV2-LD398-2020
	China
	2020
	2d
	MZ995484.1

	25
	DY1102
	China
	2012
	2d
	JX406424.1

	26
	XJ16KEL01
	China
	2018
	2d
	MF326371.1

	27
	MEX/41238/2014
	USA
	2014
	2e
	KT795287.1

	28
	PCV2/USA/NE-001/2015
	USA
	2015
	2e
	KT870146.1

	29
	USA/43520/2015
	USA
	2015
	2e
	KT795289.1

	30
	PCV2-CN/FuJian-612-2017
	China
	2017
	2e
	MF589523.1

	31
	MZ-1
	india
	2014
	2f
	LC004746.1

	32
	YN-8
	China
	2011
	2f
	HM776452.1

	33
	Papuan 05.1
	Indonesia
	2016
	2f
	KT369068.1

	34
	SCNB/CHA/05
	China
	2009
	2g
	FJ998185.1

	35
	YL5
	China
	2012
	2g
	HQ202972.1

	36
	10BJ-2
	China
	2012
	2g
	HQ395060.1

	37
	P2425NT
	Vietnam
	2014
	2g
	JX099786.1

	38
	10QH
	China
	2012
	2h
	HQ395058.1

	39
	10GX
	China
	2012
	2h
	HQ395056.1

	40
	09HaiN1
	China
	2012
	2h
	HQ395030.1

	41
	P624LB
	Vietnam
	2014
	2h
	JX099783.1






Supplementary Table. S10  PCV3 reference strain information
	Number
	Strain
	Country
	Date
	Accession

	1
	PCV3-US/MO2015
	USA
	2015
	KX778720

	2
	PCV3/CN/Fujian-5/2016
	China
	2016
	KY075986

	3
	PCV3/CN/Fujian-12/2016
	China
	2016
	KY075987

	4
	PCV3-CN-Henan-13-2016
	China
	2016
	KY075988

	5
	PCV3/CN/Jiangxi-62/2016
	China
	2016
	KY075989

	6
	PCV3/CN/Chongqing-147/2016
	China
	2016
	KY075990

	7
	PCV3/CN/Chongqing-148/2016
	China
	2016
	KY075991

	8
	CN/Hubei-610/2016
	China
	2016
	KY354038

	9
	CN/Hubei-618/2016
	China
	2016
	KY354039

	10
	CHN_Shanghai_0708_2016
	China
	2016
	KY865243

	11
	PCV3/KU-1601
	Korea
	2016
	KY996337

	12
	PCV3/KU-1602
	Korea
	2016
	KY996338

	13
	PCV3/KU-1604
	Korea
	2016
	KY996340

	14
	PCV3/KU-1605
	Korea
	2016
	KY996341

	15
	PCV3/KU-1606
	Korea
	2016
	KY996342

	16
	PCV3-BR/RS/6
	Brazil
	2016
	MF079253

	17
	PCV3-BR/RS/8
	Brazil
	2016
	MF079254

	18
	PCV3-Chian/GX2016-2
	China
	2016
	MF155642

	19
	PCV3-China/GX2016-3
	China
	2018
	MF155643

	20
	PCV3-IT/CO2017
	Italy
	2017
	MF162298

	21
	PCV3-IT/MN2017
	Italy
	2017
	MF162299

	22
	PCV3/CN/GDBL1/2017
	China
	2017
	MF405272

	23
	PCV3/CN/Guangdong-HZ4/2015
	China
	2015
	MF589103

	24
	PCV3/CN/Guangdong-MX3/2015
	China
	2015
	MF589104

	25
	PCK3-1701
	Korea
	2017
	MF611876

	26
	PCK3-1702
	Korea
	2017
	MF611877

	27
	PCV3/CN/Jiangxi-B1/2017
	China
	2017
	MF589107.1

	28
	PCV3/KU-1608
	Korea
	2016
	KY996344.1

	29
	2164
	USA
	2016
	KX458235.1

	30
	PCV3/CN/SD-DK
	China
	2021
	MW715784.1

	31
	PCV3-Neimenggu-2020
	China
	2020
	MZ449242.1



