	[bookmark: _Hlk34914320][bookmark: _Hlk34836559][bookmark: _Hlk34836615]Supplementary Table 1 Basic information of instrumental SNPs in the MR study 

	SNP
	Position
	Chr
	Allele frequency
	EA*

	rs4454603
	64682756
	10
	0.491
	t

	rs10897169
	61153899
	11
	0.319
	a

	rs13966
	61421568
	11
	0.475
	t

	[bookmark: _Hlk56504081]rs174541
	61322484
	11
	0.655
	t

	rs1800009
	61486810
	11
	0.644
	t

	rs198475
	61282647
	11
	0.251
	t

	rs2521568
	61457509
	11
	0.074
	c

	[bookmark: _Hlk56503739]rs2521572
	61468051
	11
	0.054
	t

	rs4963466
	61658702
	11
	0.718
	c

	rs760306
	61480868
	11
	0.243
	t

	rs16966952
	15043444
	16
	0.309
	a

	*EA, effect allele from Guan’s GWAS.








		Supplementary Table 2 Basic information of the SNPs in the additional IV sets 

	SNP
	Position
	Gene
	Chr
	Allele frequency
	EA*
	

	rs10740118
	64771213
	JMJD1C
	10
	c
	0.440
	

	rs174547
	61327359
	FADS1
	11
	t
	0.677
	

	rs16966952
	15043444
	NTAN1
	16
	a
	0.309
	

	*EA, effect allele from Guan’s GWAS.






	Supplementary Table 3 Associations of instrumental SNPs with LA, and IS with its subtypes

	SNP
	Association with LA
	
	
	Association with IS
	
	Association with LAS
	
	Association with CES
	
	Association with SVS

	
	β
	SE
	P
	　
	　
	β
	SE
	　
	β
	SE
	　
	β
	SE
	　
	β
	SE

	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]rs4454603
	0.23
	0.07 
	4.25×10-8
1.52×10-8
6.35×10-12
4.90×10-258
1.63×10-14
1.14×10-13
7.39×10-17
7.49×10-12
6.02×10-10
1.46×10-8
1.23×10-15
	
	0.004
	0.01
	
	-1×10-4
	0.02
	
	-0.03
	0.02
	
	0.06
	0.02
0.03
0.02
0.02
0.02
0.03
0.05
0.06
0.03
0.03
0.02

	rs10897169
	0.27
	0.08 
	
	
	-0.01
	0.01
	
	-0.01
	0.03
	
	0.004
	0.02
	
	0.004
	

	rs13966
	0.33
	0.08 
	
	
	-0.01
	0.01
	
	0.01
	0.03
	
	-0.01
	0.02
	
	0.002
	

	rs174541
	1.45
	0.06 
	
	
	-0.02
	0.01
	
	-0.10
	0.03
	
	-0.02
	0.02
	
	0.03
	

	rs1800009
	0.34
	0.07 
	
	
	-0.01
	0.01
	
	-0.01
	0.03
	
	-0.001
	0.02
	
	-0.02
	

	rs198475
	0.38
	0.08 
	
	
	-0.01
	0.01
	
	-0.06
	0.03
	
	0.02
	0.02
	
	-0.02
	

	rs2521568
	0.72
	0.13 
	
	
	-0.02
	0.02
	
	-0.04
	0.05
	
	-0.02
	0.04
	
	0.005
	

	rs2521572
	0.86
	0.20 
	
	
	-0.04
	0.03
	
	-0.07
	0.07
	
	-0.04
	0.05
	
	0.01
	

	rs4963466
	0.30
	0.08 
	
	
	0.01
	0.01
	
	0.05
	0.03
	
	0.03
	0.02
	
	0.03
	

	rs760306
	0.28
	0.08 
	
	
	-0.02
	0.01
	
	-0.005
	0.03
	
	-0.04
	0.02
	
	0.03
	

	rs16966952
	0.35
	0.07 
	
	
	-0.001
	0.01
	　
	0.03
	0.03
	　
	-0.03
	0.02
	　
	-0.03
	

	CES, cardioembolic stroke; IS, ischemic stroke; LA, linoleic acid; LAS, large artery stroke; SE, standard error; SVS, small vessel stroke






	Supplementary Table 4 The reported associations between the instrumental SNPs and secondary traits from GWAS catalog search

	SNP
	Reported traits

	rs4454603
	waist-hip ratio

	rs2521572
	plasma omega-3 polyunsaturated fatty acid levels

	rs174541
	insulin sensitivity measurement, chronic kidney disease, serum metabolite measurement, fatty acid measurement, trans fatty acid measurement, arachidonic acid measurement, oleic acid measurement, docosapentaenoic acid measurement



	Supplementary Table 5 Associations of the three most significant SNPs with LA and IS with its subtypes 

	SNP
	Position
	Chr
	EA 
	Association with LA
	　
	Association with IS
	　
	Association with LAS
	　
	Association with CES
	　
	Association with SVS

	
	
	
	
	β
	SE
	P
	　
	β
	SE
	　
	β
	SE
	　
	β
	SE
	　
	β
	SE

	rs10740118
	65101207
	10
	g
	0.25
	0.04
	8.08×10-9
	
	0.003
	0.01
	
	-0.01
	0.02
	
	-0.03
	0.02
	
	0.07
	0.02

	rs174547
	61570783
	11
	c
	1.47
	0.04
	4.98×10-274
	
	-0.02
	0.01
	
	-0.10
	0.03
	
	-0.03
	0.02
	
	0.03
	0.03

	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]rs16966952
	15135943
	16
	a
	0.35
	0.04
	1.23×10-15
	　
	-0.001
	0.01
	　
	0.03
	0.03
	　
	-0.03
	0.02
	　
	-0.03
	0.02

	CES, cardioembolic stroke; EA, effect allele; IS, ischemic stroke; LA, linoleic acid; LAS, large artery stroke; NEA non-effect allele; OR, odds ratio; SE, standard error; SVS, small vessel stroke.




	Supplementary Table 6 Bidirectional Mendelian randomization associations between LA and IS with its subtypes based on the inverse variance-weighted method

	Exposure
	Source for exposure1
	Outcome
	Source for outcome2
	No. of SNPs
	OR
	95% CI
	P value

	Ischemic stroke
	 MEGASTROKE consortium
	linoleic acid
	Kettunen et al.
	32
	1.02
	(0.91,1.13)
	0.78

	Large artery stroke
	
	
	
	
	1.02
	(0.95,1.10)
	0.52

	Cardioembolic stroke
	
	
	
	
	1.02
	(0.97,1.08)
	0.46

	Small vessel stroke
	
	
	
	
	0.99
	(0.90,1.08)
	0.76

	CI: confidence interval; GWAS: genome-wide association study; OR: odds ratio.
1Data sources and sample sizes: Genetic associations with ischemic stroke and its subtypes were derived from a GWAS of European ancestry (34,217 cases with
 ischemic stroke and 404,630 controls) based on MEGASTROKE consortium. 
2 Summary statistics of linoleic acid were derived from a GWAS of European-descent individuals (n = 24,925). Reference: Kettunen J, Demirkan A, Wurtz P, 
Draisma HH, Haller T, Rawal R, Vaarhorst A, Kangas AJ, Lyytikainen LP, Pirinen M, et al. Genome-wide study for circulating metabolites identifies 62 loci 
and reveals novel systemic effects of LPA. Nature communications 2016;7:11122. doi: 10.1038/ncomms11122.



	Supplementary Table 7 Associations between genetically predicted low density lipoprotein (LDL) cholesterol and ischemic stroke and its subtypes.

	Outcomes
	Number of SNPsa
	OR (95% CI)
	P value 

	IS
	209
	1.08 (1.02-1.15) 
	0.007

	LAS
	210 
	1.30 (1.15-1.47)
	2.68×10-5

	CES
	209 
	1.06 (0.97-1.16)
	0.198

	SVS
	209
	1.03 (0.92-1.15)
	0.622

	CES, cardioembolic stroke; CI, confidence interval; IS, ischemic stroke; IVW, inverse-variance weighted; LA, linoleic acid; LAS, large artery stroke; OR, odds ratio; SVS, small vessel stroke.
a The instrumental SNPs for LDL cholesterol were obtained from the GWAS
multi-ethnic meta-analysis of the MVP and the GLGC samples (Klarin D et al., Nat Genet 2018;50:1514-23).






	Supplementary Table 8 Multivariable MR analysis of the association between predicted linoleic acid (LA) and ischemic stroke and its subtypes by adjusting for low density lipoprotein (LDL) cholesterol.

	Outcomes
	Number of SNPsa
	OR (95% CI)
	P value 

	IS
	11
	0.99 (0.96-1.01) 
	0.130

	LAS
	11
	0.95 (0.90-1.01)
	0.105

	CES
	11
	1.00 (0.96-1.04)
	0.905

	SVS
	11
	1.04 (0.99-1.09)
	0.156

	CES, cardioembolic stroke; CI, confidence interval; IS, ischemic stroke; IVW, inverse-variance weighted; LA, linoleic acid; LAS, large artery stroke; OR, odds ratio; SVS, small vessel stroke.
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Supplementary Figure 1 Scatter plot of the causal effects of LA associated single-nucleotide polymorphisms on the risk of (a) ischemic stroke, (b) large-artery stroke, (c) cardioembolic stroke, and (d) small vessel stroke. Red line indicates MR analysis by IVW method, and blue line and purple line are used to present MR results of MR-egger regression and weighted median method, respectively.
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