[Supplementary materials]
Box S1 Sample sizes calculation
	The estimated sample size of the case was 59 patients and the estimated sample size for control was 178 using the following formula based on the results of the pre-experiment.


where σ2 is the variance = 84.83, δ is the permissible error = 2.58, Uα ⁄ 2 = 1.96 at 5% level of significance, Uβ = 1.28 at 10% level of significance, Case n0 = 178, Control n1 = 59, Total Sample = 237+. Consequently, a total of 268 participants were finally included in this study, among which 67 were in the IS patient group and 201 were in the healthy control group.





Box S2 Approach of IgG N-glycans analysis
	Briefly, the method mainly consisted of four steps: 
(1) The frozen serum samples were thawed. Dilute the samples with 1× phosphate-buffered saline (PBS, pH = 7.4) by 1:7 (v/v). The samples were then transferred to the protein G monolithic plate for IgG binding and cleaning. IgG samples were eluted with 1 ml of 0.1 M formic acid and filtered into the collection plate by a vacuum pump. And, 170 µl of 1 M ammonium bicarbonate was added to each plate with shock blending.
(2) Isolated IgG samples were denaturized with 20 µl of 2% sodium dodecyl sulfonate (v/v) in a 65°C oven for 10 min. Then, 10 µl o 4% IGEPAL was added and incubated in a shaking incubator for 5 min. After the samples were regulated by (30 ul) 0.1 mol/L NaOH and 20 µl of 5 × PBS to a pH of 8.0 with shock blending, then 4 µl of PNGase F enzyme were added. And the samples were incubated in a 37°C water bath for N-Glycan release. 
(3) The released N-glycans were labeled with 35 µl of 2- aminobenzamide(2-AB) mixed solution reagent, and transferred into an oscillator for about 10 min, then transferred into an oven at 65°C for 3 h. The 2-AB labeled glycans were purified by 100% acetonitrile, and eluted with 100 µl of ultra-pure water. The 2-AB labeled glycans were transferred into an oven to dry at 60°C for 3.5 h, and then saved at -80°C until further measurement. 
(4) N-glycan samples were dissolved with a mixture of 100% acetonitrile and ultra-pure water at a 2:1 ratio (v/v). Then, it was centrifuged at 134 g for 5 min and 20 µl of the labeled N-glycans was loaded into the UPLC instruments. The glycans were analyzed with hydrophilic interaction liquid chromatography (HILIC) on a UPLC instrument (Walters Corporation, Milford, MA).



Table S1 The calculation formula of IgG N-glycans 
	Glycans
	Description
	Formula

	Initially measured glycans
	
	

	GP1
	Proportion of FA1 glycan in total IgG glycans
	GP1 / GP * 100

	GP2
	Proportion of A2 glycan in total IgG glycans
	GP2 / GP * 100

	GP3
	Proportion of A2B glycan in total IgG glycans
	GP3 / GP * 100

	GP4
	Proportion of FA2 glycan in total IgG glycans
	GP4 / GP * 100

	GP5
	Proportion of M5 glycan in total IgG glycans
	GP5 / GP * 100

	GP6
	Proportion of FA2B glycan in total IgG glycans
	GP6 / GP * 100

	GP7
	Proportion of A2G1 glycan in total IgG glycans
	GP7 / GP * 100

	GP8
	Proportion of FA2[6]G1 glycan in total IgG glycans
	GP8 / GP * 100

	GP9
	Proportion of FA2[3]G1 glycan in total IgG glycans
	GP9 / GP * 100

	GP10
	Proportion of FA2[6]BG1 glycan in total IgG glycans
	GP10 / GP * 100

	GP11
	Proportion of FA2[3]BG1 glycan in total IgG glycans
	GP11 / GP * 100

	GP12
	Proportion of A2G2 glycan in total IgG glycans
	GP12 / GP * 100

	GP13
	Proportion of A2BG2 glycan in total IgG glycans
	GP13 / GP * 100

	GP14
	Proportion of FA2G2 glycan in total IgG glycans
	GP14 / GP * 100

	GP15
	Proportion of FA2BG2 glycan in total IgG glycans
	GP15 / GP * 100

	GP16
	Proportion of FA2G1S1 glycan in total IgG glycans
	GP16 / GP * 100

	GP17
	Proportion of A2G2S1 glycan in total IgG glycans
	GP17 / GP * 100

	GP18
	Proportion of FA2G2S1 glycan in total IgG glycans
	GP18 / GP * 100

	GP19
	Proportion of FA2BG2S1 glycan in total IgG glycans
	GP19 / GP * 100

	GP20
	Proportion of FA2FG2S1 glycan in total IgG glycans
	GP20 / GP * 100

	GP21
	Proportion of A2G2S2 glycan in total IgG glycans
	GP21 / GP * 100

	GP22
	Proportion of A2BG2S2 glycan in total IgG glycans
	GP22 / GP * 100

	GP23
	Proportion of FA2G2S2 glycan in total IgG glycans
	GP23 / GP * 100

	GP24
	Proportion of FA2BG2S2 glycan in total IgG glycans
	GP24 / GP * 100

	Derived glycosylation traits
	
	

	Sialylated glycans
	
	

	[bookmark: _Hlk108295140]FGS/(FG+FGS)
	Proportion of sialylation of fucosylated galactosylated glycans without bisecting GlcNAc in total IgG glycans
	SUM (GP16 + GP18 + GP23) / 
SUM (GP16 + GP18 + GP23 + 
GP8 + GP9 + GP14) * 100

	[bookmark: _Hlk108297538]FBGS/(FBG+FBGS)
	Proportion of sialylation of fucosylated galactosylated glycans with bisecting GlcNAc in total IgG glycans
	SUM (GP19 + GP24) / 
SUM (GP19 + GP24 + GP10 + 
GP11 + GP15) * 100

	[bookmark: _Hlk108295155]FGS/(F+FG+FGS)
	Proportion of sialylation of all fucosylated glycans without bisecting GlcNAc in total IgG glycans
	SUM (GP16 + GP18 + GP23) / 
SUM (GP16 + GP18 + GP23 + 
GP4 + GP8 + GP9 + GP14) * 
100

	[bookmark: _Hlk108355240]FBGS/(FB+FBG+FBGS)
	Proportion of sialylation of all fucosylated glycans with bisecting GlcNAc in total IgG glycans
	SUM (GP19 + GP24) / 
SUM (GP19 + GP24 + GP6 + 
GP10 + GP11 + GP15) * 100

	FG1S1/(FG1+FG1S1)
	Proportion of monosialylation of fucosylated monogalactosylated glycans without bisecting GlcNAc in total IgG glycans 
	GP16 / SUM (GP16 + GP8 + 
GP9) * 100 

	[bookmark: _Hlk108297563]FG2S1/(FG2+FG2S1+FG2S2)
	Proportion of monosialylation of fucosylated digalactosylated glycans without bisecting GlcNAc in total IgG glycans
	GP18 / SUM (GP18 + GP14 + 
GP23) * 100

	[bookmark: _Hlk108297578]FG2S2/(FG2+FG2S1+FG2S2)
	Proportion of disialylation of fucosylated digalactosylated glycans without bisecting GlcNAc in total IgG glycans
	GP23 / SUM (GP23 + GP14 + 
GP18) * 100

	[bookmark: _Hlk108295170]FBG2S1/(FBG2+FBG2S1+FBG2S2)
	Proportion of monosialylation of fucosylated digalactosylated glycans with bisecting GlcNAc in total IgG glycans
	GP19 / SUM (GP19 + GP15 + 
GP24) * 100

	[bookmark: _Hlk108355273]FBG2S2/(FBG2+FBG2S1+FBG2S2)
	Proportion of disialylation of fucosylated digalactosylated glycans with bisecting GlcNAc in total IgG glycans
	GP24 / SUM (GP24 + GP15 + 
GP19) * 100

	[bookmark: _Hlk108295187]FtotalS1/FtotalS2
	Proportion of all fucosylated monosialylated and disialylated glycans (+/- bisecting GlyNAc) in total IgG glycans
	SUM (GP16 + GP18 + GP19) / 
SUM (GP23 + GP24)

	[bookmark: _Hlk108297612]FS1/FS2
	Proportion of fucosylated monosialylated and disialylated glycans (without bisecting GlcNAc) in total IgG glycans
	SUM (GP16 + GP18) / GP23

	[bookmark: _Hlk108297623]FBS1/FBS2
	Proportion of fucosylated monosialylated and disialylated glycans (with bisecting GlcNAc) in total IgG glycans
	GP19 / GP24

	Bisecting N-acetylglucosamine glycans
	
	

	[bookmark: _Hlk108295202]FBStotal/FStotal
	Proportion of all fucosylated sialylated glycans with and without bisecting GlcNAc in total IgG glycans
	SUM (GP19 + GP24) / 
SUM (GP16 + GP18 + GP23)

	[bookmark: _Hlk108295220]FBS1/FS1
	Proportion of fucosylated monosialylated glycans with and without bisecting GlcNAc in total IgG glycans
	GP19 / SUM (GP16 + GP18)

	[bookmark: _Hlk108295239]FBS1/(FS1+FBS1)
	The incidence of bisecting GlcNAc in all fucosylated monosialylated glycans in total IgG glycans in total IgG glycans
	GP19 / SUM (GP16 + GP18 + 
GP19)

	[bookmark: _Hlk108297698]FBS2/FS2
	Proportion of fucosylated disialylated glycans with and without bisecting GlcNAc in total IgG glycans
	GP24 / GP23

	[bookmark: _Hlk108357427]FBS2/(FS2+FBS2)
	The incidence of bisecting GlcNAc in all fucosylated disialylated glycans in total IgG glycans
	GP24 / SUM (GP23 + GP24)

	Neutral glycans
	
	

	[bookmark: _Hlk108295255]GP1n
	Proportion of FA1 glycan in total neutral IgG glycans (GPn)
	GP1 / GPn * 100

	[bookmark: _Hlk108295264]GP2n
	Proportion of A2 glycan in total neutral IgG glycans (GPn)
	GP2 / GPn * 100

	[bookmark: _Hlk108295313]GP4n
	Proportion of FA2 glycan in total neutral IgG glycans (GPn)
	GP4 / GPn * 100

	[bookmark: _Hlk108295323]GP5n
	Proportion of M5 glycan in total neutral IgG glycans (GPn)
	GP5 / GPn * 100

	[bookmark: _Hlk108295335]GP6n
	Proportion of FA2B glycan in total neutral IgG glycans (GPn)
	GP6 / GPn * 100

	GP7n
	Proportion of A2G1 glycan in total neutral IgG glycans (GPn)
	GP7 / GPn * 100

	[bookmark: _Hlk108295459]GP8n
	Proportion of FA2[6]G1 glycan in total neutral IgG glycans (GPn)
	GP8 / GPn * 100

	[bookmark: _Hlk108355399]GP9n
	Proportion of FA2[3]G1 glycan in total neutral IgG glycans (GPn)
	GP9 / GPn * 100

	[bookmark: _Hlk108355412]GP10n
	Proportion of FA2[6]BG1 glycan in total neutral IgG glycans (GPn)
	GP10 / GPn * 100

	[bookmark: _Hlk108295473]GP11n
	Proportion of FA2[3]BG1 glycan in total neutral IgG glycans (GPn)
	GP11 / GPn * 100

	GP12n
	Proportion of A2G2 glycan in total neutral IgG glycans (GPn)
	GP12 / GPn * 100

	[bookmark: _Hlk108295484]GP13n
	Proportion of A2BG2 glycan in total neutral IgG glycans (GPn)
	GP13 / GPn * 100

	[bookmark: _Hlk108295494]GP14n
	Proportion of FA2G2 glycan in total neutral IgG glycans (GPn)
	GP14 / GPn * 100

	[bookmark: _Hlk108357522]GP15n
	Proportion of FA2BG2 glycan in total neutral IgG glycans (GPn)
	GP15 / GPn * 100

	Galactosylated glycans
	
	

	G0
	Proportion of agalactosylated glycans in total neutral IgG glycans
	SUM (GP1n: GP4n + GP6n) 

	G1
	Proportion of monogalactosylated glycans in total neutral IgG glycans
	SUM (GP7n: GP11n)

	G2
	Proportion of digalactosylated glycans in total neutral IgG glycans
	SUM (GP12n: GP15n)

	Core fucosylated glycans
	
	

	Fn total
	The sum of all fucosylated glycans (+/- bisecting GlcNAc) in total neutral IgG glycans
	SUM (GP1n+ GP4n+ GP6n+ GP8n+ GP9n+ P10n+ GP11n+ GP14n+ GP15n)

	[bookmark: _Hlk108295553]FG0 total/G0
	Proportion of fucosylation of agalactosylated glycans in total neutral IgG glycans
	SUM (GP1n+ GP4n+ GP6n) / G0 * 100

	FG1 total/G1
	Proportion of fucosylation of monogalactosylated glycans in total neutral IgG glycans
	SUM (GP8n+ GP9n+ GP10n+ GP11n) / G1 * 100

	FG2 total/G2
	Proportion of fucosylation of digalactosylated glycans in total neutral IgG glycans
	SUM (GP14n+ GP15) / G2 * 100

	[bookmark: _Hlk108355539]Fn
	The sum of fucosylated glycans (without bisecting GlcNAc) in total neutral IgG glycans
	SUM (GP1n+ GP4n+ GP8n+ GP9n+ GP14n)

	[bookmark: _Hlk108355549]FG0/G0
	Proportion of fucosylation of agalactosylated glycans (without bisecting GlcNAc) in total neutral IgG glycans
	SUM (GP1n+ GP4n) / G0 * 100

	[bookmark: _Hlk108355558]FG1/G1
	Proportion of fucosylation of monogalactosylated glycans (without bisecting GlcNAc) in total neutral IgG glycans
	SUM (GP8n+ GP9n) / G1 * 100

	[bookmark: _Hlk108355567]FG2/G2
	Proportion of fucosylation of digalactosylated glycans (without bisecting GlcNAc) in total neutral IgG glycans
	GP14n / G2 * 100

	Core fucosylation and bisecting N-acetylglucosamine
	
	

	[bookmark: _Hlk108295564]FBn
	The sum of fucosylated glycans (with bisecting GlcNAc) in total neutral IgG glycans
	SUM (GP6n + GP10n + GP11n + GP15n)

	[bookmark: _Hlk108295575]FBG0/G0
	Proportion of fucosylation of agalactosylated glycans (with bisecting GlcNAc) in total neutral IgG glycans
	GP6n / G0 * 100

	[bookmark: _Hlk108355604]FBG1/G1
	Proportion of fucosylation of monogalactosylated glycans (with bisecting GlcNAc) in total neutral IgG glycans
	SUM (GP10n + GP11n) / G1 * 100

	[bookmark: _Hlk108295585]FBG2/G2
	Proportion of fucosylation of digalactosylated glycans (with bisecting GlcNAc) in total neutral IgG glycans
	GP15n / G2 * 100

	[bookmark: _Hlk108295594]FBn/Fn
	Proportion of fucosylated glycans with and without bisecting GlcNAc in total neutral IgG glycans
	FBn/ Fn * 100 

	[bookmark: _Hlk108295604]FBn/Fn total
	The incidence of bisecting GlcNAc in all fucosylated glycans in total neutral IgG glycans
	FBn/ Fn total * 100

	[bookmark: _Hlk108295617]Fn/(Bn+FBn)
	Proportion of fucosylated non-bisecting GlcNAc glycans and all glycans with bisecting GlcNAc in total neutral IgG glycans
	Fn/ (GP13n + FBn)

	[bookmark: _Hlk108295627]Bn/(Fn+FBn)
	Proportion of glycans with bisecting GlcNAc and all fucosylated glycans (+/- bisecting GlcNAc) in total neutral IgG glycans
	GP13n/ (Fn+ FBn) * 1000

	[bookmark: _Hlk108295639]FBG2/FG2
	Proportion of fucosylated digalactosylated glycans with and without bisecting GlcNAc in total neutral IgG glycans
	GP15n/GP14n 

	[bookmark: _Hlk108357707][bookmark: _Hlk108295652]FBG2/(FG2+FBG2)
	The incidence of bisecting GlcNAc in all fucosylated digalactosylated glycans in total neutral IgG glycans
	GP15n/ (GP14n + GP15n) * 100

	FG2/(BG2+FBG2)
	Proportion of fucosylated digalactosylated non-bisecting GlcNAc glycans and all digalactosylated glycans with bisecting GlcNAc in total neutral IgG glycans
	GP14n/ (GP13n + GP15n)

	[bookmark: _Hlk108355696]BG2/(FG2+FBG2)
	Proportion of digalactosylated glycans with bisecting GlcNAc and all fucosylated digalactosylated glycans (+/- bisecting GlcNAc) in total neutral IgG glycans
	GP13n/ (GP14n + GP15n) * 1000

	Four major glycosylation features
	
	

	Fucosylation
	Proportion of fucosylated glycans in total IgG glycans
	GP1+ GP4+ GP6+ GP8+ GP9+ GP10+ GP11+ GP14+ GP15+ GP16+ GP18+ GP19+ GP23+ GP24

	Bisecting GlcNAc
	Proportion of bisecting glycans in total IgG glycans
	GP3+ GP6+ GP10+ GP11+ GP13+ GP15+ GP19+ GP22+ GP24

	Sialylation
	Proportion of sialylated glycans in total IgG glycans
	GP16+GP17+GP18+GP19+GP21+GP22+GP23+GP24

	Galactosylation
	
	

	G0
	Proportion of agalactosylated glycans in total IgG glycans
	GP1+ GP2+ GP3+ GP4+ GP6

	G1
	Proportion of monogalactosylated glycans in total IgG glycans
	GP7+ GP8+ GP9+ GP10+ GP11

	G2
	Proportion of galactosylated glycans in total IgG glycans
	GP12+ GP13+ GP14+ GP15


Initial glycans compositions: F at the start of the abbreviation indicates a core-fucose α 1,6-linked to the inner GlcNAc; Mx, number (x) of mannose on core GlcNAcs; Ax, number of antenna (GlcNAc) on trimannosyl core; A2, biantennary with both GlcNAcs as β 1,2-linked; B, bisecting GlcNAc linked β1,4 to β 1,3 mannose; G (x), number (x) of β 1,4 linked galactose on antenna; F (x), number (x) of fucose linked α 1,3 to antenna GlcNAc; S (x), number (x) of sialic acids linked to galactoses. GlcNAc, N-acetylglucosamine; GP, glycan peak; G0, agalactosylation; G1, monogalactosylation; G2, digalactosylation; IgG, immunoglobulin G.
Table S2 Comparisons of the 54 derived glycans between groups
	[bookmark: OLE_LINK7]Derived glycosylation traits
	Healthy controls (n=201)
	Ischemic stroke (n=67)
	Z
	P
	q

	Sialylated glycans
	
	
	
	
	

	FGS/(FG+FGS)
	27.20 (25.26, 29.11)
	27.35 (25.33,29.21)
	-0.292
	0.770
	0.832 

	FBGS/(FBG+FBGS)
	39.76 (35.55, 43.86)
	42.08 (37.94, 45.23)
	-2.749
	0.006
	0.014 

	FGS/(F+FG+FGS)
	20.53 (18.69, 22.06)
	19.82 (17.17, 22.54)
	-1.199
	0.230
	0.311 

	FBGS/(FB+FBG+FBGS)
	28.23 (24.48, 31.11)
	28.74 (26.13, 32.49)
	-1.341
	0.180
	0.286 

	FG1S1/(FG1+FG1S1)
	10.47 (9.43, 11.51)
	10.87 (9.77, 11.61)
	-1.318
	0.188
	0.282 

	FG2S1/(FG2+FG2S1+FG2S2)
	38.21 (36.62, 39.81)
	38.44 (36.91, 39.72)
	-0.163
	0.871
	0.871 

	FG2S2/(FG2+FG2S1+FG2S2)
	7.72 (6.59, 9.27)
	9.03 (7.64, 10.38)
	-3.860
	1.132E-04
	0.001 

	FBG2S1/(FBG2+FBG2S1+FBG2S2)
	34.24 (32.47, 35.98)
	34.84 (32.44, 36.58)
	-1.196
	0.232
	0.306 

	FBG2S2/(FBG2+FBG2S1+FBG2S2)
	39.24 (36.52, 42.17)
	39.65 (37.69,43.10)
	-1.277
	0.202
	0.295 

	FtotalS1/FtotalS2
	3.45 (2.99, 4.06)
	3.04 (2.77, 3.43)
	-4.004
	6.223E-05
	4.201E-04

	FS1/FS2
	6.44 (5.50, 7.74)
	5.73 (5.11, 6.42)
	-3.431
	0.001
	0.004 

	FBS1/FBS2
	0.87 (0.78, 0.96)
	0.86 (0.79, 0.96)
	-0.472
	0.637
	0.717 

	Bisecting N-acetylglucosamine glycans
	
	
	
	
	

	FBStotal/FStotal
	0.28 (0.24, 0.35)
	0.32 (0.28, 0.39)
	-3.800
	1.444E-04
	0.001 

	FBS1/FS1
	0.15 (0.13, 0.19)
	0.17 (0.15, 0.21)
	-3.772
	1.620E-04
	0.001 

	FBS1/(FS1+FBS1)
	0.13 (0.11, 0.16)
	0.15 (0.13, 0.18)
	-3.698
	2.174E-04
	0.001 

	FBS2/FS2
	1.12 (0.96, 1.36)
	1.17 (1.03, 1.38)
	-1.227
	0.220
	0.305 

	FBS2/(FS2+FBS2)
	0.53 (0.49, 0.58)
	0.54 (0.51, 0.58)
	-1.256
	0.209
	0.297 

	Neutral glycans
	
	
	
	
	

	GP1n
	0.30 (0.22, 0.37)
	0.34 (0.28, 0.44)
	-3.683
	2.303E-04
	0.001 

	GP2n
	0.72 (0.49, 0.98)
	0.90 (0.61, 1.38)
	-2.874
	0.004
	0.010 

	GP4n
	24.82 (22.32, 27.97)
	27.83 (23.18, 32.00)
	-3.179
	0.001
	0.003 

	GP5n
	0.34 (0.26, 0.45)
	0.29 (0.24, 0.36)
	-2.885
	0.004
	0.010 

	GP6n
	6.10 (5.4, 7.08)
	6.83 (5.70, 7.77)
	-2.549
	0.011
	0.023 

	GP7n
	0.59 (0.44, 0.82)
	0.77 (0.61, 1.03)
	-4.411
	1.027E-05
	1.849E-04 

	GP8n
	23.18 (21.93, 24.72)
	22.75 (21.16, 24.06)
	-2.473
	0.013
	0.026 

	GP9n
	12.45 (11.19, 13.37)
	12.03 (11.27, 12.94)
	-1.178
	0.239
	0.307 

	GP10n
	5.95 (5.33, 6.74)
	5.69 (5.11, 6.24)
	-2.291
	0.022
	0.038 

	GP11n
	0.90 (0.77, 1.11)
	1.01 (0.89, 1.14)
	-3.011
	0.003
	0.008 

	GP12n
	1.10 (0.85, 1.47)
	1.06 (0.78, 1.58)
	-0.234
	0.815
	0.846 

	GP13n
	0.42 (0.32, 0.52)
	0.46 (0.39, 0.55)
	-2.304
	0.021
	0.038 

	GP14n
	19.30 (16.38, 22.16)
	16.83 (14.29, 20.57)
	-3.349
	0.001
	0.003 

	GP15n
	2.03 (1.78, 2.47)
	2.17 (1.86, 2.32)
	-0.292
	0.770
	0.815 

	Galactosylated glycans
	
	
	
	
	

	G0n
	32.13 (28.66, 35.93)
	35.72 (30.39, 41.53)
	-3.363
	0.001
	0.003 

	G1n
	43.55 (42.09, 44.73)
	42.55 (40.44, 44.00)
	-3.146
	0.002
	0.006 

	G2n
	23.31 (19.87, 25.96)
	20.59 (17.71, 24.51)
	-2.866
	0.004
	0.009 

	Core fucosylated glycans
	
	
	
	
	

	Fn total
	96.41 (95.58, 97.10)
	96.26 (94.57, 96.72)
	-2.434
	0.015
	0.028 

	FG0n total/G0n
	97.83 (97.02, 98.37)
	97.45 (96.16, 98.24)
	-2.148
	0.032
	0.054 

	FG1n total/G1n
	98.64 (98.16, 98.98)
	98.13 (97.52, 98.60)
	-4.613
	3.968E-06
	2.143E-04

	FG2n total /G2n
	93.17 (91.59, 94.62)
	92.63 (90.21, 94.00)
	-2.698
	0.007
	0.015 

	Fn
	81.18 (78.87, 83.02)
	80.12 (78.82, 82.05)
	-2.065
	0.039
	0.064 

	FG0n/G0n
	78.68 (76.27, 80.61)
	78.67 (76.50, 80.71)
	-0.201
	0.841
	0.857 

	FG1n/G1n
	82.59 (80.57, 84.51)
	82.38 (80.71, 83.81)
	-0.845
	0.398
	0.467 

	FG2n/G2n
	83.70 (81.87, 85.84)
	82.10 (80.00, 84.64)
	-4.346
	1.385E-05
	1.870E-04

	Core fucosylation and bisecting N-acetylglucosamine
	
	
	
	
	

	FBn
	15.14 (13.67, 16.99)
	15.54 (14.13, 16.61)
	-0.896
	0.370
	0.444 

	FBG0n/G0n
	18.93 (17.31, 21.15)
	18.71 (16.90, 20.13)
	-0.753
	0.451
	0.518 

	FBG1n/G1n
	15.97 (14.10, 17.85)
	15.94 (13.97, 17.28)
	-0.368
	0.713
	0.786 

	FBG2n/G2n
	9.10 (8.05, 10.61)
	9.90 (9.06, 11.28)
	-3.781
	1.561E-04
	0.001 

	FBn/Fn  
	18.61 (16.44, 21.23)
	19.24 (17.40, 21.18)
	-1.177
	0.239
	0.300 

	FBn/Fn total 
	15.69 (14.12, 17.51)
	16.13 (14.82, 17.48)
	-1.178
	0.239
	0.293 

	Fn/(Bn + FBn)
	5.18 (4.57, 5.93)
	5.06 (4.60, 5.56)
	-1.337
	0.181
	0.279 

	Bn/(Fn + FBn) 
	4.32 (3.31, 5.39)
	4.73 (4.02, 5.74)
	-2.462
	0.014
	0.027 

	FBG2n/FG2n 
	0.11 (0.10, 0.13)
	0.12 (0.11, 0.14)
	-4.033
	5.502E-05
	4.244E-04 

	FBG2n /(FG2n + FBG2n)
	9.85 (8.63, 11.42)
	10.81 (9.87, 12.26)
	-4.070
	4.709E-05
	4.238E-04

	FG2n/(BG2n + FBG2n)
	7.57 (6.39, 8.90)
	6.71 (5.89, 7.49)
	-4.535
	5.770E-06
	1.558E-04

	BG2n/(FG2n + FBG2n) 
	19.76 (14.66, 25.58)
	23.06 (20.78, 30.04)
	-4.327
	1.511E-05
	1.632E-04 


B, bisecting N-acetylglucosamine (GlcNAc); F, fucose; FDR, false discovery rate; G, galactose; GP, glycan peak; S, Sialic acid. P < 0.05 was considered statistically significant; q < 0.05 was considered statistically significant after correction using FDR.


Table S3 Multivariate logistic regression analysis of 24 initial glycans linked to stroke risk
	Glycans
	 β
	SE
	Wald χ2
	OR (95% CI)
	P
	q

	[bookmark: _Hlk202126637]GP1
	0.403
	0.136
	8.838
	1.496 (1.147, 1.952)
	0.003
	0.036 

	GP2
	0.350
	0.143
	5.973
	1.420 (1.072, 1.880)
	0.015
	0.040 

	GP3
	0.341
	0.139
	6.040
	1.406 (1.071, 1.845)
	0.014
	0.042 

	GP4
	0.302
	0.148
	4.174
	1.352 (1.012, 1.806)
	0.041
	0.089 

	GP5
	-0.338
	0.135
	6.307
	0.713 (0.548, 0.928)
	0.012
	0.041 

	GP6
	0.227
	0.152
	2.232
	1.255 (0.932, 1.691)
	0.135
	0.231 

	GP7
	0.448
	0.143
	9.857
	1.566 (1.183, 2.071)
	0.002
	0.048 

	GP8
	-0.360
	0.138
	6.816
	0.697 (0.532, 0.914)
	0.009
	0.072 

	GP9
	-0.133
	0.135
	0.972
	0.875 (0.672, 1.141)
	0.324
	0.432 

	GP10
	-0.253
	0.136
	3.485
	0.776 (0.595, 1.013)
	0.062
	0.124 

	GP11
	0.368
	0.140
	6.911
	1.444 (1.098, 1.900)
	0.009
	0.054 

	GP12
	-0.037
	0.133
	0.078
	0.964 (0.743, 1.250)
	0.780
	0.780 

	GP13
	0.280
	0.133
	4.413
	1.323 (1.019, 1.719)
	0.036
	0.086 

	GP14
	-0.409
	0.157
	6.802
	0.664 (0.489, 0.903)
	0.009
	0.043 

	GP15
	0.045
	0.132
	0.116
	1.046 (0.807, 1.356)
	0.733
	0.765 

	GP16
	0.072
	0.132
	0.293
	1.074 (0.829, 1.392)
	0.588
	0.641 

	GP17
	0.078
	0.134
	0.337
	1.081 (0.831, 1.406)
	0.561
	0.641 

	GP18
	-0.218
	0.145
	2.262
	0.804 (0.605, 1.068)
	0.133
	0.246 

	GP19
	0.356
	0.139
	6.564
	1.427 (1.087, 1.873)
	0.010
	0.040 

	GP20
	0.096
	0.130
	0.546
	1.101 (0.853, 1.420)
	0.460
	0.552 

	GP21
	0.137
	0.133
	1.068
	1.147 (0.884, 1.488)
	0.301
	0.425 

	GP22
	-0.134
	0.128
	1.090
	0.874 (0.680, 1.125)
	0.296
	0.444 

	GP23
	0.108
	0.138
	0.611
	1.114 (0.850, 1.458)
	0.434
	0.548 

	GP24
	0.144
	0.137
	1.110
	1.155 (0.884, 1.509)
	0.292
	0.467 


BMI, body mass index; CI, confidence interval; FDR, false discovery rate; GP, glycan peak; OR, odds ratio; SE, standard error; β, regression coefficient. Adjusted for age, gender, hypertension, hyperglycemia, dyslipidemia, and BMI. P < 0.05 was considered statistically significant, q < 0.05 was considered statistically significant after correction using FDR.


Table S4 Multivariate logistic regression analysis of the 54 derived glycans
	[bookmark: OLE_LINK8]Derived glycosylation traits
	 β
	SE
	Wald χ2
	OR (95% CI)
	P
	q

	Sialylated glycans
	
	
	
	
	
	

	FGS/(FG+FGS)
	0.072
	0.134
	0.288
	1.074 (0.827, 1.396)
	0.591 
	0.322 

	FBGS/(FBG+FBGS)
	0.223
	0.135
	2.719
	1.249 (0.959, 1.628)
	0.099 
	0.077 

	FGS/(F+FG+FGS)
	-0.071
	0.138
	0.267
	0.931 (0.710, 1.221)
	0.605 
	0.323 

	FBGS/(FB+FBG+FBGS)
	0.064
	0.135
	0.221
	1.066 (0.818, 1.389)
	0.638 
	0.333 

	FG1S1/(FG1+FG1S1)
	0.164
	0.134
	1.487
	1.178 (0.905, 1.532)
	0.223 
	0.145 

	FG2S1/(FG2+FG2S1+FG2S2)
	0.008
	0.131
	0.004
	1.008 (0.780, 1.304)
	0.949 
	0.422 

	FG2S2/(FG2+FG2S1+FG2S2)
	0.523
	0.144
	13.141
	1.688 (1.272, 2.240)
	2.889E-04
	0.002 

	FBG2S1/(FBG2+FBG2S1+FBG2S2)
	0.081
	0.133
	0.377
	1.085 (0.837, 1.406)
	0.539 
	0.308 

	FBG2S2/(FBG2+FBG2S1+FBG2S2)
	0.051
	0.134
	0.147
	1.053 (0.809, 1.369)
	0.701 
	0.336 

	FtotalS1/FtotalS2
	-0.442
	0.143
	9.551
	0.643 (0.486, 0.851)
	0.002 
	0.008 

	FS1/FS2
	-0.357
	0.138
	6.682
	0.700 (0.534, 0.917)
	0.010 
	0.014 

	FBS1/FBS2
	0.048
	0.132
	0.133
	1.049 (0.809, 1.360)
	0.716 
	0.337 

	Bisecting N-acetylglucosamine glycans
	
	
	
	
	
	

	FBStotal/FStotal
	0.473
	0.148
	10.238
	1.605 (1.201, 2.145)
	0.001 
	0.006 

	FBS1/FS1
	0.431
	0.143
	9.082
	1.539 (1.163, 2.037)
	0.003 
	0.007 

	FBS1/(FS1+FBS1)
	0.397
	0.137
	8.357
	1.487 (1.136, 1.945)
	0.004 
	0.009 

	FBS2/FS2
	0.060
	0.143
	0.175
	1.061 (0.803, 1.404)
	0.675 
	0.338 

	FBS2/(FS2+FBS2)
	0.066
	0.148
	0.200
	1.068 (0.800, 1.428)
	0.655 
	0.334 

	Neutral glycans
	
	
	
	
	
	

	GP1n
	0.388
	0.140
	7.707
	1.474 (1.121, 1.937)
	0.006 
	0.011 

	GP2n
	0.340
	0.144
	5.541
	1.405 (1.059, 1.864)
	0.019 
	0.021 

	GP4n
	0.393
	0.149
	6.903
	1.481 (1.105, 1.985)
	0.009 
	0.014 

	GP5n
	-0.363
	0.141
	6.678
	0.695 (0.528, 0.916)
	0.010 
	0.013 

	GP6n
	0.322
	0.152
	4.486
	1.380 (1.024, 1.858)
	0.034 
	0.033 

	GP7n
	0.431
	0.142
	9.247
	1.538 (1.165, 2.030)
	0.002 
	0.007 

	GP8n
	-0.241
	0.136
	3.134
	0.786 (0.602, 1.026)
	0.077 
	0.066 

	GP9n
	-0.139
	0.136
	1.035
	0.870 (0.666, 1.137)
	0.309 
	0.195 

	GP10n
	-0.308
	0.137
	5.043
	0.735 (0.562, 0.962)
	0.025 
	0.026 

	GP11n
	0.340
	0.138
	6.086
	1.405 (1.072, 1.841)
	0.014 
	0.017 

	GP12n
	-0.055
	0.132
	0.176
	0.946 (0.731, 1.225)
	0.675 
	0.331 

	GP13n
	0.250
	0.133
	3.554
	1.285 (0.990, 1.666)
	0.059 
	0.052 

	GP14n
	-0.371
	0.157
	5.600
	0.690 (0.508, 0.938)
	0.018 
	0.021 

	GP15n
	0.045
	0.134
	0.113
	1.046 (0.805, 1.359)
	0.737 
	0.340 

	Galactosylated glycans
	
	
	
	
	
	

	G0n
	0.393
	0.151
	6.748
	1.482 (1.101, 1.994)
	0.009 
	0.014 

	G1n
	-0.357
	0.138
	6.664
	0.700 (0.533, 0.918)
	0.010 
	0.013 

	G2n
	-0.314
	0.152
	4.278
	0.731 (0.543, 0.984)
	0.039 
	0.036 

	Core fucosylated glycans
	
	
	
	
	
	

	Fn total
	-0.235
	0.134
	3.083
	0.791 (0.609, 1.028)
	0.079 
	0.065 

	FG0n total/G0n
	-0.207
	0.138
	2.263
	0.813 (0.621, 1.065)
	0.132 
	0.099 

	FG1n total/G1n
	-0.450
	0.145
	9.669
	0.638 (0.480, 0.847)
	0.002 
	0.006 

	FG2n total /G2n
	-0.293
	0.136
	4.652
	0.746 (0.572, 0.974)
	0.031 
	0.031 

	Fn
	-0.193
	0.139
	1.918
	0.825 (0.628, 1.083)
	0.166 
	0.114 

	FG0n/G0n
	0.029
	0.132
	0.048
	1.029 (0.794, 1.334)
	0.827 
	0.374 

	FG1n/G1n
	-0.124
	0.135
	0.847
	0.883 (0.678, 1.151)
	0.357 
	0.214 

	FG2n/G2n
	-0.544
	0.149
	13.319
	0.580 (0.433, 0.777)
	2.628E-04
	0.003 

	Core fucosylation and bisecting N-acetylglucosamine
	
	
	
	
	
	

	FBn
	0.122
	0.138
	0.779
	1.130 (0.862, 1.481)
	0.377 
	0.221 

	FBG0n/G0n
	-0.123
	0.132
	0.874
	0.884 (0.682, 1.145)
	0.350 
	0.215 

	FBG1n/G1n
	-0.079
	0.135
	0.343
	0.924 (0.709, 1.204)
	0.558 
	0.311 

	FBG2n/G2n
	0.404
	0.148
	7.450
	1.497 (1.121, 2.001)
	0.006 
	0.010 

	FBn/Fn  
	0.203
	0.140
	2.111
	1.225 (0.932, 1.612)
	0.146 
	0.106 

	FBn/Fn total 
	0.203
	0.140
	2.111
	1.225 (0.932, 1.612)
	0.146 
	0.103 

	Fn/ (Bn + FBn)
	-0.178
	0.139
	1.623
	0.837 (0.637, 1.100)
	0.203 
	0.135 

	Bn/ (Fn + FBn) 
	0.227
	0.134
	2.868
	1.255 (0.965, 1.633)
	0.090 
	0.072 

	FBG2n/FG2n 
	0.440
	0.142
	9.597
	1.552 (1.175, 2.050)
	0.002 
	0.005 

	FBG2n / (FG2n + FBG2n)
	0.429
	0.151
	8.104
	1.536 (1.143, 2.063)
	0.004 
	0.008 

	FG2n/ (BG2n + FBG2n)
	-0.626
	0.159
	15.582
	0.535 (0.392, 0.730)
	7.899E-05
	0.002 

	BG2n/ (FG2n + FBG2n) 
	0.486
	0.145
	11.180
	1.625 (1.223, 2.160)
	0.001 
	0.005 


[bookmark: _Hlk178937936]B, bisecting N-acetylglucosamine (GlcNAc); BMI, body mass index; CI, confidence interval; F, fucose; FDR, false discovery rate; G, galactose; GP, glycan peak; OR, odds ratio; S, Sialic acid; SE, standard error; β, regression coefficient. Adjusted for age, gender, hypertension, hyperglycemia, dyslipidemia, and BMI. P < 0.05 was considered statistically significant, q < 0.05 was considered statistically significant after correction using FDR.

Table S5 Comparisons of the relative abundance of four IgG N-glycosylation features (%) between groups
	[bookmark: _Hlk202138429]Summary glycans
	Healthy controls (n=201)
	Ischemic stroke (n=67)
	Z
	P
	q

	Fucosylation
	94.80 (93.91, 95.53)
	94.40 (93.22, 95.19)
	-2.172
	0.030
	0.045 

	Bisecting GlcNAc
	16.85 (15.36, 18.66)
	17.48 (16.26, 18.80)
	-1.961
	0.050
	0.060 

	Sialylation
	22.88 (20.91, 24.65)
	22.44 (20.01, 25.36)
	-0.698
	0.485
	0.485 

	Galactosylation
	
	
	
	
	

	G0
	24.93 (21.79, 28.23)
	27.15 (22.89, 33.63)
	-2.958
	0.003
	0.009 

	G1
	33.35 (32.28, 34.45)
	32.74 (31.33, 33.69)
	-2.871
	0.004
	0.008 

	G2
	17.90 (15.39, 19.86)
	16.13 (13.59, 18.68)
	-3.292
	0.001
	0.006 


FDR, false discovery rate; GlcNAc, N-acetylglucosamine; G0, agalactosylation; G1, monogalactosylation; G2, digalactosylation.P < 0.05 was considered statistically significant; q < 0.05 was considered statistically significant after correction using FDR.

Table S6 The levels of circulating inflammatory cytokines
	[bookmark: _Hlk202139427]Inflammatory cytokines
	Healthy controls (n=60)
	Ischemic stroke (n=60)
	Z
	P
	q

	IL-1 (ng/L)
	94.11 (79.89, 105.68)
	93.29 (69.43, 101.17)
	-1.207
	0.227
	0.227 

	IL-10 (ng/L)
	416.91 (357.24, 455.90)
	399.25 (333.23, 447.38)
	-1.341
	0.180
	0.216 

	hs-CRP (ug/L)
	30.17 (25.77, 33.94)
	31.40 (28.59, 38.39)
	-2.239
	0.025
	0.050 

	TNF-α (ng/L)
	375.85 (332.45, 422.61)
	412.24 (354.19, 462.75)
	-2.430
	0.015
	0.045 

	MCP-1 (ng/L)
	224.26 (193.77, 248.05)
	238.72 (195.34, 269.48)
	-1.711
	0.087
	0.131 

	MMP-9 (ug/L)
	1085.56 (952.71, 1255.47)
	1257.45 (1065.94, 1360.59)
	-3.107
	0.002
	0.012 


FDR, false discovery rate; hs-CRP, high-sensitivity C-reactive protein; IL-1, interleukin-1; IL-10, interleukin-10; MCP-1, monocyte chemoattractant protein-1; MMP-9, matrix metalloproteinase-9; TNF-α, tumor necrosis factor-α. P < 0.05 was considered statistically significant; q < 0.05 was considered statistically significant after correction using FDR. 


Table S7 Correlation analysis between initial glycans and circulating inflammatory cytokines
	Variables
	IL-1
	IL-10
	hs-CRP
	TNF-α
	MCP-1
	MMP-9

	GP1
	0.002
	0.138
	-0.094
	0.004
	-0.075
	-0.053

	GP2
	-0.055
	0.014
	0.060
	0.024
	0.043
	-0.209*

	GP3
	0.111
	0.096
	-0.140
	-0.004
	-0.133
	-0.034

	GP4
	-0.010
	0.105
	-0.011
	-0.008
	-0.013
	-0.176

	GP5
	0.127
	-0.029
	0.006
	0.007
	-0.058
	0.043

	GP6
	-0.112
	0.076
	0.046
	-0.052
	0.026
	-0.184*

	GP7
	-0.001
	0.046
	-0.059
	-0.050
	-0.043
	-0.162

	GP8
	0.004
	-0.114
	0.151
	0.158
	0.165
	-0.005

	GP9
	0.101
	0.066
	-0.045
	-0.096
	0.102
	0.086

	GP10
	-0.151
	0.034
	0.063
	-0.046
	0.160
	0.066

	GP11
	-0.019
	0.142
	-0.043
	-0.064
	0.001
	0.129

	GP12
	0.116
	-0.129
	-0.021
	-0.041
	-0.097
	-0.110

	GP13
	0.129
	0.012
	-0.124
	-0.104
	-0.178
	0.023

	GP14
	0.111
	-0.095
	-0.085
	-0.046
	-0.071
	0.192*

	GP15
	-0.055
	-0.064
	0.003
	-0.102
	0.069
	0.168

	GP16
	-0.138
	-0.002
	0.115
	0.069
	-0.001
	0.115

	GP17
	0.033
	-0.129
	0.081
	-0.033
	-0.135
	-0.053

	GP18
	0.035
	-0.098
	-0.018
	0.057
	-0.066
	0.184*

	GP19
	-0.095
	0.042
	0.276*
	-0.068
	0.044
	0.195*

	GP20
	0.028
	-0.096
	-0.034
	-0.060
	0.049
	0.039

	GP21
	0.033
	-0.146
	0.051
	-0.066
	-0.093
	0.027

	GP22
	-0.109
	-0.135
	0.085
	-0.035
	-0.074
	-0.020

	GP23
	-0.018
	-0.063
	0.073
	0.051
	-0.068
	0.095

	GP24
	-0.155
	0.042
	0.210*
	-0.029
	0.070
	0.178


hs-CRP, high-sensitivity C-reactive protein; GP, glycan peak; IL-1, interleukin-1; IL-10, interleukin-10; MCP-1, monocyte chemoattractant protein-1; MMP-9, matrix metalloproteinase-9; TNF-α, tumor necrosis factor-α. * Statistically significant at significant level of 0.05.



Table S8 Evaluation of collinearity among initial glycans
	Model
	Unstandardized Coefficients
	　
	Standardized Coefficients
	t
	P
	Collinearity Statistics

	　
	B
	SE
	　
	Beta
	　
	　
	Tolerance
	VIF

	Constant
	0.472
	0.841
	
	
	0.562
	0.575
	
	

	GP1
	0.771
	0.424
	
	0.195
	1.817
	0.070
	0.289
	3.461

	GP2
	0.105
	0.122
	
	0.107
	0.861
	0.390
	0.216
	4.625

	GP3
	-0.306
	0.338
	
	-0.103
	-0.906
	0.366
	0.254
	3.940

	GP4
	1.90E-04
	0.014
	
	0.002
	0.013
	0.989
	0.155
	6.459

	GP5
	-0.776
	0.298
	
	-0.212
	-2.601
	0.010
	0.499
	2.003

	GP7
	0.035
	0.268
	
	0.020
	0.131
	0.896
	0.149
	6.721

	GP8
	-0.02
	0.019
	
	-0.068
	-1.072
	0.285
	0.815
	1.226

	GP11
	0.113
	0.189
	
	0.048
	0.597
	0.551
	0.503
	1.989

	GP13
	0.473
	0.417
	
	0.138
	1.133
	0.258
	0.224
	4.473

	GP14
	-0.013
	0.022
	
	-0.091
	-0.588
	0.557
	0.139
	7.192

	GP19
	0.041
	0.078
	
	0.039
	0.529
	0.597
	0.609
	1.642


B, regression coefficient; GP, glycan peak; SE, standard error; VIF, variance of inflation factor. 

[bookmark: _Hlk204441870]

Table S9 Comparison of model performance
	Model
	Cut-Off Point
	Sensitivity
	Specificity
	AUC (95%CI)

	Model 1
	0.222
	0.851
	0.652
	0.756 (0.696, 0.815)

	Model 2
	0.216
	0.642
	0.577
	0.653 (0.574, 0.731)

	Model 3
	0.225
	0.821
	0.672
	0.773 (0.714, 0.832)


AUC, area under the curve; CI, confidence interval.

