Additional File 2.

[image: Omega3森林图]
[bookmark: OLE_LINK1][bookmark: OLE_LINK3]Fig. S1. Forest plot of the association between total n-3 PUFAs and PUD. 
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[bookmark: OLE_LINK4]Fig. S2. Forest plots of the associations between individual n-3 PUFAs and PUD.

[image: Omega3散点图]
Fig. S3. Scatter plot of the association between total n-3 PUFAs and PUD. Effect on PUD and its 95% confidential interval that genetically predicted by each SNP were represented by the small black circle and cross black bar, respectively. The slope of each line corresponding to the estimated MR effect in different models, including the conventional IVW, WM and MR-Egger,
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Fig. S4. Scatter plots of the associations between individual n-3 PUFAs and PUD. Effect on PUD and its 95% confidential interval that genetically predicted by each SNP were represented by the small black circle and cross black bar, respectively. The slope of each line corresponding to the estimated MR effect in different models, including the conventional IVW, WM and MR-Egger,
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Fig. S5. Leave-one-out sensitivity analysis of the association between total n-3 PUFAs and PUD.
[image: 留一分析subtypes]
Fig. S6. Leave-one-out sensitivity analyses of the associations between individual n-3 PUFAs and PUD.

Supplementary Tables
Table S2. Pleiotropic SNPs identified through selection process.
	Fatty acids
	Excluded SNPs
	Gene
	Potential confounding associations

	Total n-3 PUFA
	[bookmark: OLE_LINK2]rs1260326
	GCKR
	Inflammatory bowel disease; Alcohol consumption

	ALA
	rs174547
	FADS1
	Circulating level of DPA

	EPA
	rs11888148
	HECW2
	Smoking; Foreign body in alimentary tract

	
	rs2717298
	ATP11B
	Self-reported food intolerance

	DPA
	rs780094
	GCKR
	Alcohol consumption; Crohns disease

	DHA
	rs9308453
	RNA5SP40
	Self-reported nervous breakdown; Manic or hyper symptoms

	
	rs6744096
	CTNNA2
	Mouth ulcers;

	
	rs1260326
	GCKR
	Inflammatory bowel disease; Alcohol consumption



[bookmark: OLE_LINK25][bookmark: OLE_LINK5]Table S3. Benjamini-Hochberg correction of the main results of Mendelian randomization analysis
	Exposure
	Outcome
	OR* (95% CI)
	P*
	Padj

	Total n-3 PUFA
	Peptic ulcer disease
	8.43 (2.51, 28.3)
	0.020 
	0.025 

	α-Linolenic acid
	
	0.79 (0.65, 0.95)
	0.105 
	0.105 

	Eicosapentaenoic acid
	
	0.70 (0.55, 0.88)
	0.019 
	0.025 

	Docosapentaenoic acid
	
	0.90 (0.83, 0.98)
	0.006 
	0.015 

	Docosahexaenoic acid
	
	0.92 (0.84, 1.01)
	0.001 
	0.005 

	*: Results of inverse-variance weighted method.
adj: P value after Benjamini-Hochberg correction.



[bookmark: OLE_LINK8]Table S4. Main information of the genetic variants included in the Mendelian randomization analysis
	Fatty acids
	SNP
	EA
	Beta*
	P value*
	SE*
	EAF
	R2
	Chr
	Position
	Gene

	Total n-3 PUFA
	rs10051260
	A
	0.072 
	1.59E-06
	0.015 
	0.234 
	0.002 
	5
	74567359
	JMY

	
	rs10468017
	T
	0.063 
	2.43E-06
	0.013 
	0.320 
	0.002 
	15
	58678512
	ALDH1A2

	
	rs1077835
	G
	0.089 
	1.08E-09
	0.014 
	0.250 
	0.003 
	15
	58723426
	LIPC

	
	rs11227881
	A
	-0.072 
	1.43E-07
	0.014 
	0.290 
	0.002 
	11
	67462549
	RPL37P2

	
	rs115389433
	T
	-0.463 
	4.35E-06
	0.100 
	0.005 
	0.002 
	5
	30222861
	CTD

	
	rs11604424
	T
	-0.090 
	3.32E-10
	0.014 
	0.756 
	0.003 
	11
	116651115
	ZPR1

	
	rs12421620
	A
	-0.146 
	1.91E-07
	0.028 
	0.058 
	0.002 
	11
	66276576
	DPP3

	
	rs12886210
	C
	-0.059 
	1.93E-06
	0.012 
	0.432 
	0.002 
	14
	26116717
	SNORD37

	
	rs143988316
	T
	-0.171 
	2.95E-12
	0.024 
	0.069 
	0.004 
	19
	19667254
	PBX4

	
	rs174546
	T
	-0.154 
	1.19E-34
	0.012 
	0.403 
	0.011 
	11
	61569830
	FADS1

	
	rs3020043
	C
	-0.080 
	8.54E-07
	0.016 
	0.178 
	0.002 
	11
	70985372
	SHANK2

	
	rs34620647
	C
	0.094 
	5.33E-07
	0.019 
	0.142 
	0.002 
	21
	34752334
	PCP4

	
	rs36016715
	C
	-0.102 
	3.59E-06
	0.022 
	0.090 
	0.002 
	11
	75449644
	RN7SL786P

	
	rs4234392
	T
	-0.257 
	2.03E-06
	0.054 
	0.975 
	0.002 
	3
	59218030
	FEZF2

	
	rs4818192
	T
	0.059 
	4.56E-06
	0.013 
	0.411 
	0.002 
	21
	42430971
	-

	
	rs4863658
	C
	0.075 
	2.35E-07
	0.014 
	0.238 
	0.002 
	4
	140449824
	SETD7

	
	rs6679559
	T
	0.059 
	4.84E-06
	0.013 
	0.397 
	0.002 
	1
	63541253
	RP11

	
	rs7224790
	C
	0.176 
	3.28E-07
	0.034 
	0.035 
	0.002 
	17
	41748964
	CTC

	
	rs76675711
	C
	-0.140 
	8.19E-07
	0.028 
	0.060 
	0.002 
	11
	61720537
	BEST1

	
	rs78654303
	A
	0.209 
	1.59E-06
	0.043 
	0.024 
	0.002 
	17
	14642894
	AC013248.2

	
	rs9456282
	G
	0.088 
	7.94E-07
	0.018 
	0.249 
	0.002 
	6
	158724743
	TULP4

	ALA
	rs1076275
	C
	-0.005 
	1.60E-06
	0.001 
	0.417 
	0.002 
	8
	5461777
	CSMD1

	
	rs16832011
	A
	0.016 
	3.15E-07
	0.003 
	0.978 
	0.003 
	2
	136261769
	LCT

	
	rs367543
	T
	0.005 
	1.29E-06
	0.001 
	0.538 
	0.003 
	8
	9071558
	PPP1R3B

	
	rs4135168
	T
	-0.005 
	4.95E-06
	0.001 
	0.747 
	0.003 
	9
	112056706
	TXN

	
	rs6872
	A
	0.005 
	2.98E-06
	0.001 
	0.228 
	0.002 
	1
	26017261
	SEPN1

	
	rs7200543
	A
	-0.005 
	8.80E-07
	0.001 
	0.691 
	0.003 
	16
	15037471
	PDXDC1

	EPA
	rs10512289
	T
	0.076 
	2.27E-06
	0.016 
	0.979 
	0.003 
	9
	103550279
	GRIN3A

	
	rs10847425
	A
	0.030 
	1.01E-06
	0.006 
	0.831 
	0.003 
	12
	126700427
	SLC15A4

	
	rs11033114
	A
	-0.095 
	1.69E-06
	0.020 
	0.012 
	0.003 
	11
	35390200
	SLC1A2

	
	rs1145652
	A
	0.036 
	8.39E-08
	0.007 
	0.865 
	0.003 
	5
	164696665
	MAT2B

	
	rs12459897
	T
	-0.094 
	8.16E-07
	0.019 
	0.018 
	0.003 
	19
	36288618
	TSHZ3

	
	rs1514178
	T
	0.068 
	2.29E-07
	0.013 
	0.981 
	0.003 
	1
	60978057
	NFIA

	
	rs17047227
	T
	-0.072 
	4.40E-06
	0.016 
	0.016 
	0.002 
	1
	216265018
	SPATA17

	
	rs174538
	A
	-0.083 
	5.37E-58
	0.005 
	0.280 
	0.028 
	11
	61316657
	C11orf10

	
	rs2542749
	A
	0.041 
	4.45E-06
	0.009 
	0.947 
	0.002 
	18
	26385123
	DSC3

	
	rs2585617
	A
	-0.031 
	5.95E-07
	0.006 
	0.151 
	0.003 
	6
	69394508
	BAI3

	
	rs3007728
	T
	-0.063 
	1.67E-06
	0.013 
	0.022 
	0.003 
	1
	18666828
	KLHDC7A

	
	rs3734398
	T
	-0.035 
	3.99E-12
	0.005 
	0.573 
	0.005 
	6
	11090959
	ELOVL2

	
	rs4499314
	T
	-0.076 
	1.88E-06
	0.016 
	0.015 
	0.003 
	18
	26165113
	DSC3

	
	rs4691309
	A
	-0.048 
	2.57E-06
	0.010 
	0.040 
	0.002 
	4
	157340664
	CTSO

	
	rs5749970
	T
	-0.063 
	1.52E-06
	0.013 
	0.024 
	0.003 
	22
	33560810
	ISX

	
	rs6450352
	A
	0.044 
	4.77E-06
	0.010 
	0.950 
	0.002 
	5
	55144489
	DDX4

	
	rs7076844
	A
	-0.026 
	2.40E-06
	0.006 
	0.218 
	0.003 
	10
	19866244
	PLXDC2

	
	rs7207094
	A
	-0.033 
	2.72E-06
	0.007 
	0.099 
	0.002 
	17
	29749782
	CCL1

	
	rs7480288
	T
	0.041 
	1.93E-06
	0.009 
	0.942 
	0.003 
	11
	121230316
	SORL1

	
	rs7626880
	A
	0.082 
	1.36E-06
	0.017 
	0.986 
	0.003 
	3
	165896424
	SI

	
	rs7666177
	C
	0.085 
	4.18E-06
	0.019 
	0.980 
	0.002 
	4
	2264431
	ZFYVE28

	
	rs9983044
	C
	0.073 
	2.27E-07
	0.014 
	0.930 
	0.003 
	21
	35338202
	RUNX1

	DPA
	rs12587311
	T
	-0.014 
	5.31E-07
	0.003 
	0.455 
	0.003 
	14
	28186446
	FOXG1

	
	rs174547
	T
	0.075 
	3.79E-154
	0.003 
	0.674 
	0.074 
	11
	61327359
	FADS1

	
	rs2332203
	A
	0.013 
	1.61E-06
	0.003 
	0.526 
	0.003 
	1
	179533043
	CACNA1E

	
	rs2642438
	A
	-0.015 
	4.20E-06
	0.003 
	0.294 
	0.002 
	1
	219036651
	MOSC1

	
	rs3117181
	C
	0.023 
	4.66E-07
	0.005 
	0.142 
	0.003 
	6
	32178995
	TNXB

	
	rs3734398
	T
	-0.040 
	9.61E-44
	0.003 
	0.574 
	0.021 
	6
	11090959
	ELOVL2

	
	rs4706778
	A
	-0.020 
	4.50E-06
	0.004 
	0.150 
	0.002 
	6
	80121944
	HMGN3

	
	rs6844153
	T
	0.020 
	5.94E-07
	0.004 
	0.173 
	0.003 
	4
	26553412
	STIM2

	
	rs7435
	A
	-0.017 
	2.40E-07
	0.003 
	0.681 
	0.003 
	21
	44228766
	AGPAT3

	
	rs9313625
	A
	-0.015 
	4.20E-06
	0.003 
	0.685 
	0.002 
	5
	172622830
	NKX2-5

	
	rs9357021
	A
	-0.017 
	6.18E-07
	0.003 
	0.704 
	0.003 
	6
	11014140
	SYCP2L

	
	rs951500
	T
	-0.039 
	3.65E-06
	0.008 
	0.962 
	0.002 
	4
	83878052
	SCD5

	
	rs9586179
	T
	0.052 
	3.81E-07
	0.010 
	0.971 
	0.003 
	13
	102858088
	SLC10A2

	DHA
	rs10160784
	C
	-0.069 
	3.37E-06
	0.015 
	0.222 
	0.002 
	11
	75456055
	RN7SL786P

	
	rs10468017
	T
	0.071 
	1.23E-07
	0.013 
	0.320 
	0.002 
	15
	58678512
	ALDH1A2

	
	rs11227881
	A
	-0.071 
	2.32E-07
	0.014 
	0.291 
	0.002 
	11
	67462549
	RPL37P2

	
	rs11604424
	T
	-0.083 
	7.84E-09
	0.014 
	0.757 
	0.003 
	11
	116651115
	ZPR1

	
	rs143988316
	T
	-0.150 
	1.10E-09
	0.024 
	0.069 
	0.003 
	19
	19667254
	PBX4

	
	rs174546
	T
	-0.128 
	4.81E-24
	0.012 
	0.403 
	0.008 
	11
	61569830
	FADS1

	
	rs2281591
	G
	-0.108 
	3.66E-09
	0.018 
	0.134 
	0.003 
	6
	10990493
	ELOVL2

	
	rs261334
	C
	-0.110 
	1.44E-13
	0.015 
	0.769 
	0.004 
	15
	58726744
	LIPC

	
	rs3020043
	C
	-0.085 
	1.71E-07
	0.016 
	0.178 
	0.002 
	11
	70985372
	SHANK2

	
	rs41270267
	T
	-0.080 
	3.62E-06
	0.017 
	0.162 
	0.002 
	1
	15913398
	AGMAT

	
	rs7224790
	C
	0.169 
	9.87E-07
	0.034 
	0.035 
	0.002 
	17
	41748964
	CTC

	*Association of SNPs with circulating n-3 polyunsaturated fatty acids in standard deviation units per additional effect allele.




[bookmark: OLE_LINK10][bookmark: OLE_LINK6][bookmark: OLE_LINK9]Table S5. Results of sensitivity analyses and power calculations.
	Fatty acids
	No.of SNPs
	MR method
	Cochran's Q (P value)
	[bookmark: OLE_LINK7]MR-Egger intercept (P value)
	MR-PRESSO global test P value
	Statistical power

	Total n-3 PUFA
	21
	IVW
	28.3 (0.10)
	-0.001 (0.94)
	0.11 
	0.73 

	ALA
	6
	IVW
	3.49 (0.62)
	0.012 (0.63)
	0.65 
	1.00 

	EPA
	18
	IVW
	22.6 (0.36)
	0.004 (0.77)
	0.35 
	1.00 

	DPA
	13
	IVW
	8.04 (0.78)
	0.012 (0.09)
	0.73 
	1.00 

	DHA
	11
	IVW
	14.7 (0.14)
	-0.005 (0.80)
	0.15 
	0.83 


[bookmark: _GoBack]
Table S6. MR analysis on the causal effect of N-3 PUFAs on HP infection.
	Exposure
	Outcome1
	MR method
	OR (95% CI)
	P value
	[bookmark: OLE_LINK11]Cochran's Q (P value)
	MR-Egger intercept (P value)
	MR-PRESSO global test P value

	ALA
	Anti-HP IgG seropositivity2
	IVW
	0.89 (0.43, 1.84)
	0.760 
	4.22 (0.65)
	-0.009 (0.18)
	0.48

	
	Anti-HP IgG level3
	IVW
	1.23 (0.02, 96.1)
	0.926 
	7.43 (0.06)
	-0.018 (0.76)
	0.32

	EPA
	Anti-HP IgG seropositivity
	IVW
	1.04 (0.94, 1.14)
	0.431 
	20.4 (0.67)
	-0.002 (0.67)
	0.68

	
	Anti-HP IgG level
	IVW
	1.19 (0.80, 1.76)
	0.385 
	14.2 (0.58)
	-0.008 (0.80)
	0.62

	DPA
	Anti-HP IgG seropositivity
	IVW
	0.93 (0.81, 1.07)
	0.335 
	6.19 (0.94)
	0.004 (0.84)
	0.96

	
	Anti-HP IgG level
	IVW
	0.70 (0.40, 1.25)
	0.229 
	5.74 (0.57)
	-0.012 (0.46)
	0.54

	DHA
	Anti-HP IgG seropositivity
	IVW
	1.00 (0.95, 1.05)
	0.970 
	17.4 (0.24)
	0.003 (0.74)
	0.24

	
	Anti-HP IgG level
	IVW
	1.05 (0.86, 1.29)
	0.635 
	2.35 (0.98)
	-0.032 (0.41)
	0.99

	Total n-3 PUFA
	Anti-HP IgG seropositivity
	IVW
	0.99 (0.96, 1.03)
	0.830 
	19.1 (0.64)
	0.003 (0.54)
	0.67

	
	Anti-HP IgG level
	IVW
	1.17 (0.99, 1.37)
	0.067 
	8.28 (0.87)
	<-0.001 (0.99)
	0.89

	1 Anti-HP IgG could reflect the history of HP infection and thus was selected to represent HP infection.
2 Data from IEU GWAS database (ID = ebi-a-GCST90006910) including 8,735 European participants.
3 Data from IEU GWAS database (ID = ieu-b-4905) including 4,683 European participants.
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