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Supplementary Table 1. Instrumental variables for omega-3 fatty acid levels

	SNP
	Chr
	BP
	effect allele
	other allele
	beta
	se
	pval
	eaf
	sample size
	F-statistics
	R2

	rs6693447
	1
	2330190
	G
	T
	0.023
	0.004
	4.80E-09
	0.462
	114299
	33.1
	0.03%

	rs2131925
	1
	63025942
	T
	G
	0.071
	0.004
	1.20E-66
	0.646
	114999
	315.1
	0.23%

	rs629301
	1
	1.10E+08
	T
	G
	0.038
	0.005
	1.30E-14
	0.778
	114999
	57.8
	0.05%

	rs35135293
	2
	20363666
	T
	C
	-0.021
	0.004
	3.90E-08
	0.517
	114999
	27.6
	0.02%

	rs10184054
	2
	21203877
	G
	C
	-0.036
	0.005
	5.60E-15
	0.224
	114999
	51.8
	0.05%

	rs1260326
	2
	27730940
	C
	T
	-0.082
	0.004
	8.40E-88
	0.604
	114999
	420.3
	0.32%

	rs11681659
	2
	1.37E+08
	T
	C
	-0.025
	0.004
	2.00E-08
	0.716
	114999
	39.1
	0.03%

	rs11563251
	2
	2.35E+08
	T
	C
	0.035
	0.006
	3.20E-08
	0.111
	114999
	34.0
	0.02%

	rs13424225
	2
	2.41E+08
	T
	G
	0.022
	0.004
	2.20E-08
	0.45
	114999
	30.3
	0.02%

	rs34707604
	4
	69491456
	C
	T
	0.046
	0.005
	1.90E-21
	0.259
	114999
	84.6
	0.08%

	rs11242109
	5
	1.32E+08
	T
	G
	0.024
	0.004
	2.40E-09
	0.479
	114999
	36.0
	0.03%

	rs4704834
	5
	1.56E+08
	G
	A
	0.029
	0.004
	1.70E-13
	0.644
	114999
	52.6
	0.04%

	rs2394976
	6
	31311912
	T
	G
	-0.046
	0.006
	1.20E-15
	0.162
	114999
	58.8
	0.06%

	rs4367411
	6
	32571929
	T
	C
	0.031
	0.005
	2.90E-09
	0.207
	114999
	38.4
	0.03%

	rs9295128
	6
	1.61E+08
	T
	G
	-0.13
	0.016
	2.10E-17
	0.017
	114999
	66.0
	0.06%

	rs4000713
	7
	25990597
	A
	G
	-0.029
	0.004
	1.00E-11
	0.295
	114999
	52.6
	0.03%

	rs73109460
	7
	44785800
	A
	G
	-0.035
	0.006
	9.20E-10
	0.124
	114999
	34.0
	0.03%

	rs62466318
	7
	73042085
	T
	C
	-0.072
	0.005
	1.20E-45
	0.204
	114999
	207.4
	0.17%

	rs9987289
	8
	9183358
	G
	A
	0.057
	0.007
	3.20E-16
	0.909
	114999
	66.3
	0.05%

	rs10096633
	8
	19830921
	T
	C
	-0.039
	0.006
	1.50E-10
	0.124
	114999
	42.3
	0.03%

	rs112875651
	8
	1.27E+08
	A
	G
	-0.087
	0.004
	3.50E-98
	0.392
	114999
	473.1
	0.36%

	rs1800978
	9
	1.08E+08
	G
	C
	-0.037
	0.006
	5.20E-09
	0.124
	114999
	38.0
	0.03%

	rs6601924
	10
	5247302
	C
	T
	0.035
	0.006
	8.50E-10
	0.846
	114999
	34.0
	0.03%

	rs7924036
	10
	65191645
	T
	G
	0.023
	0.004
	5.50E-10
	0.504
	114999
	33.1
	0.03%

	rs55891451
	10
	96728169
	C
	A
	0.034
	0.005
	4.60E-12
	0.202
	114999
	46.2
	0.04%

	rs76376981
	11
	61418816
	C
	G
	-0.149
	0.01
	3.10E-51
	0.046
	114999
	222.0
	0.19%

	rs2269928
	11
	61537529
	G
	T
	-0.154
	0.005
	0
	0.226
	114999
	948.6
	0.83%

	rs2072114
	11
	61605215
	G
	A
	-0.32
	0.006
	0
	0.123
	114999
	2844.4
	2.21%

	rs58983615
	11
	61821081
	T
	A
	-0.099
	0.015
	4.30E-11
	0.02
	114999
	43.6
	0.04%

	rs74945822
	11
	61853359
	A
	G
	-0.048
	0.006
	1.10E-16
	0.143
	114999
	64.0
	0.06%

	rs673335
	11
	75450576
	C
	T
	-0.067
	0.006
	1.10E-34
	0.16
	114999
	124.7
	0.12%

	rs964184
	11
	1.17E+08
	C
	G
	-0.117
	0.006
	8.90E-87
	0.867
	114999
	380.3
	0.32%

	rs144018203
	11
	1.17E+08
	C
	G
	0.107
	0.02
	4.20E-08
	0.011
	114999
	28.6
	0.02%

	rs7970695
	12
	1.21E+08
	A
	G
	-0.025
	0.004
	1.20E-10
	0.621
	114999
	39.1
	0.03%

	rs139974673
	15
	44027885
	C
	T
	0.118
	0.013
	2.30E-21
	0.026
	114999
	82.4
	0.07%

	rs10162642
	15
	58577163
	A
	G
	-0.049
	0.005
	4.10E-24
	0.21
	114999
	96.0
	0.08%

	rs261291
	15
	58680178
	C
	T
	0.113
	0.004
	0
	0.356
	114999
	798.1
	0.59%

	rs12914626
	15
	58738423
	T
	C
	-0.059
	0.004
	5.30E-41
	0.702
	114999
	217.6
	0.15%

	rs72789541
	16
	15127534
	A
	T
	-0.081
	0.004
	5.60E-75
	0.296
	114999
	410.1
	0.27%

	rs1672811
	16
	15501099
	C
	T
	0.025
	0.005
	3.00E-08
	0.748
	114999
	25.0
	0.02%

	rs16940904
	17
	44186063
	T
	C
	-0.036
	0.005
	3.90E-14
	0.227
	114999
	51.8
	0.05%

	rs9947684
	18
	47166694
	G
	A
	0.042
	0.004
	7.40E-25
	0.654
	114999
	110.3
	0.08%

	rs9963974
	18
	47280303
	A
	T
	0.031
	0.004
	3.90E-12
	0.319
	114999
	60.1
	0.04%

	rs2278426
	19
	11350488
	T
	C
	-0.073
	0.011
	3.40E-11
	0.035
	114999
	44.0
	0.04%

	rs58542926
	19
	19379549
	T
	C
	-0.172
	0.008
	0
	0.074
	114999
	462.3
	0.41%

	rs182611493
	19
	19458388
	G
	A
	-0.21
	0.02
	1.10E-27
	0.013
	114999
	110.3
	0.11%

	rs157592
	19
	45424514
	C
	A
	0.028
	0.005
	3.60E-09
	0.185
	114999
	31.4
	0.02%

	rs5112
	19
	45430280
	G
	C
	0.048
	0.004
	9.10E-30
	0.534
	114999
	144.0
	0.11%

	rs12976395
	19
	45441907
	C
	G
	0.029
	0.004
	6.40E-11
	0.505
	114999
	52.6
	0.04%

	rs6129624
	20
	39167592
	A
	G
	-0.026
	0.004
	5.10E-10
	0.335
	114999
	42.3
	0.03%

	rs117143374
	21
	40555561
	C
	T
	-0.037
	0.006
	2.20E-10
	0.142
	114999
	38.0
	0.03%


Supplementary Table 2. Instrumental variables for omega-3 subfractions (P<1E-5).
	Trait
	SNP
	effect allele
	other allele
	beta
	se
	pval
	eaf
	samplesize
	F-statistics
	R2

	DHA
	rs2236212
	C
	G
	-0.1132
	0.0141
	1.26E-15
	0.4324
	8866
	64.5
	0.63%

	DHA
	rs2851682
	A
	G
	0.1299
	0.0252
	2.57E-07
	0.9203
	8866
	26.6
	0.25%

	DHA
	rs10484816
	A
	T
	0.2784
	0.0549
	3.88E-07
	0.9763
	8866
	25.7
	0.36%

	DHA
	rs10498565
	A
	G
	-0.9674
	0.1936
	5.82E-07
	0.9734
	8866
	25.0
	4.85%

	DHA
	rs12324142
	T
	G
	0.3053
	0.0625
	1.03E-06
	0.9803
	8866
	23.9
	0.36%

	DHA
	rs10898527
	A
	C
	-0.2292
	0.0481
	1.89E-06
	0.057
	8866
	22.7
	0.56%

	DHA
	rs16935203
	C
	G
	0.1809
	0.0381
	2.06E-06
	0.0438
	8866
	22.5
	0.27%

	DHA
	rs2236709
	A
	G
	-0.0748
	0.0159
	2.67E-06
	0.7537
	8866
	22.1
	0.21%

	DHA
	rs2284869
	T
	C
	0.4408
	0.0952
	3.61E-06
	0.9881
	8866
	21.4
	0.46%

	DHA
	rs4777126
	T
	C
	-0.1049
	0.023
	5.15E-06
	0.1167
	8866
	20.8
	0.23%

	DHA
	rs16842154
	T
	C
	-0.1594
	0.035
	5.33E-06
	0.9607
	8866
	20.7
	0.19%

	DHA
	rs10815509
	C
	G
	-0.0678
	0.0149
	5.42E-06
	0.6225
	8866
	20.7
	0.22%

	DHA
	rs4311688
	A
	G
	0.3803
	0.0845
	6.82E-06
	0.2043
	8866
	20.3
	4.70%

	DHA
	rs788720
	T
	C
	-0.0677
	0.0151
	7.86E-06
	0.3368
	8866
	20.1
	0.20%

	DHA
	rs10875235
	A
	G
	0.0779
	0.0175
	8.63E-06
	0.8148
	8866
	19.8
	0.18%

	EPA
	rs174538
	A
	G
	-0.0834
	0.0052
	5.371E-58
	0.2804
	8866
	257.2
	0.28%

	EPA
	rs3798713
	C
	G
	0.035
	0.005
	1.932E-12
	0.4322
	8866
	49.0
	0.06%

	EPA
	rs7875586
	T
	C
	0.4228
	0.0698
	1.395E-09
	0.0428
	8866
	36.7
	1.46%

	EPA
	rs1191103
	C
	G
	0.2323
	0.0411
	1.623E-08
	0.1256
	8866
	31.9
	1.19%

	EPA
	rs9556910
	T
	C
	0.6014
	0.1073
	2.071E-08
	0.0185
	8866
	31.4
	1.31%

	EPA
	rs1145652
	A
	G
	0.0356
	0.0066
	8.39E-08
	0.8653
	8866
	29.1
	0.03%

	EPA
	rs9983044
	C
	G
	0.0728
	0.0141
	2.27E-07
	0.93
	8866
	26.7
	0.07%

	EPA
	rs1514178
	T
	C
	0.0678
	0.0131
	2.29E-07
	0.981
	8866
	26.8
	0.02%

	EPA
	rs2585617
	A
	G
	-0.0312
	0.0062
	5.95E-07
	0.1505
	8866
	25.3
	0.02%

	EPA
	rs12459897
	T
	G
	-0.094
	0.0191
	8.16E-07
	0.018
	8866
	24.2
	0.03%

	EPA
	rs6456501
	A
	G
	0.5773
	0.1175
	9.02E-07
	0.0155
	8866
	24.1
	1.02%

	EPA
	rs10847425
	A
	G
	0.0296
	0.006
	1.01E-06
	0.8312
	8866
	24.3
	0.02%

	EPA
	rs7626880
	A
	T
	0.0818
	0.0169
	1.36E-06
	0.9862
	8866
	23.4
	0.02%

	EPA
	rs1635485
	A
	G
	-0.3961
	0.0822
	1.44E-06
	0.9705
	8866
	23.2
	0.90%

	EPA
	rs7281174
	A
	C
	-0.3264
	0.0678
	1.49E-06
	0.9512
	8866
	23.2
	0.99%

	EPA
	rs5749970
	T
	C
	-0.0632
	0.0131
	1.52E-06
	0.0239
	8866
	23.3
	0.02%

	EPA
	rs3007728
	T
	C
	-0.0629
	0.0131
	1.67E-06
	0.0217
	8866
	23.1
	0.02%

	EPA
	rs11033114
	A
	G
	-0.0947
	0.0198
	1.69E-06
	0.0118
	8866
	22.9
	0.02%

	EPA
	rs4499314
	T
	C
	-0.0761
	0.016
	1.88E-06
	0.0151
	8866
	22.6
	0.02%

	EPA
	rs7480288
	T
	G
	0.0411
	0.0086
	1.93E-06
	0.9416
	8866
	22.8
	0.02%

	EPA
	rs10512289
	T
	C
	0.076
	0.0161
	2.27E-06
	0.9793
	8866
	22.3
	0.02%

	EPA
	rs7076844
	A
	G
	-0.0261
	0.0055
	2.40E-06
	0.2183
	8866
	22.5
	0.02%

	EPA
	rs4691309
	A
	G
	-0.048
	0.0102
	2.57E-06
	0.0403
	8866
	22.1
	0.02%

	EPA
	rs7207094
	A
	G
	-0.0325
	0.0069
	2.72E-06
	0.0989
	8866
	22.2
	0.02%

	EPA
	rs6507126
	T
	C
	0.2128
	0.0456
	3.12E-06
	0.109
	8866
	21.8
	0.88%

	EPA
	rs2717298
	C
	G
	0.0898
	0.0193
	3.15E-06
	0.9748
	8866
	21.6
	0.04%

	EPA
	rs11888148
	A
	T
	0.0882
	0.019
	3.56E-06
	0.9717
	8866
	21.5
	0.04%

	EPA
	rs16865821
	T
	C
	0.5704
	0.1235
	3.84E-06
	0.0133
	8866
	21.3
	0.85%

	EPA
	rs13218536
	T
	C
	0.4409
	0.0955
	3.93E-06
	0.0221
	8866
	21.3
	0.84%

	EPA
	rs7666177
	C
	G
	0.0851
	0.0185
	4.18E-06
	0.9803
	8866
	21.2
	0.03%

	EPA
	rs17276460
	T
	G
	-0.1009
	0.0219
	4.23E-06
	0.0371
	8866
	21.2
	0.07%

	EPA
	rs17047227
	T
	C
	-0.0719
	0.0157
	4.40E-06
	0.0157
	8866
	21.0
	0.02%

	EPA
	rs6450352
	A
	C
	0.0436
	0.0095
	4.77E-06
	0.9501
	8866
	21.1
	0.02%

	EPA
	rs17863246
	A
	G
	-0.0646
	0.0141
	5.03E-06
	0.0222
	8866
	21.0
	0.02%

	EPA
	rs16869239
	A
	G
	0.0445
	0.0098
	5.09E-06
	0.9395
	8866
	20.6
	0.02%

	EPA
	rs17009859
	T
	G
	0.0815
	0.0179
	5.10E-06
	0.9876
	8866
	20.7
	0.02%

	EPA
	rs1410791
	A
	T
	-0.1474
	0.0323
	5.12E-06
	0.7522
	8866
	20.8
	0.81%

	EPA
	rs13137736
	A
	G
	-0.0955
	0.021
	5.59E-06
	0.0224
	8866
	20.7
	0.04%

	EPA
	rs17197959
	T
	C
	-0.1077
	0.0237
	5.66E-06
	0.051
	8866
	20.7
	0.11%

	EPA
	rs17057334
	T
	G
	0.0403
	0.0089
	6.26E-06
	0.914
	8866
	20.5
	0.03%

	EPA
	rs3845528
	A
	G
	0.3547
	0.0786
	6.48E-06
	0.031
	8866
	20.4
	0.76%

	EPA
	rs41350245
	A
	G
	0.1926
	0.0429
	7.16E-06
	0.1195
	8866
	20.2
	0.78%

	EPA
	rs11962416
	A
	C
	0.0875
	0.0195
	7.18E-06
	0.9677
	8866
	20.1
	0.05%

	EPA
	rs10141470
	T
	C
	-0.0683
	0.0153
	7.58E-06
	0.0122
	8866
	19.9
	0.01%

	EPA
	rs6747190
	T
	C
	0.0644
	0.0144
	7.77E-06
	0.9506
	8866
	20.0
	0.04%

	EPA
	rs10185414
	T
	C
	-0.4644
	0.1041
	8.14E-06
	0.978
	8866
	19.9
	0.93%

	EPA
	rs11636116
	A
	G
	0.1296
	0.0291
	8.41E-06
	0.9893
	8866
	19.8
	0.04%

	EPA
	rs2203215
	T
	C
	0.0218
	0.0049
	9.23E-06
	0.5301
	8866
	19.8
	0.02%

	EPA
	rs6794486
	T
	G
	0.0418
	0.0094
	9.43E-06
	0.9368
	8866
	19.8
	0.02%

	EPA
	rs16860693
	T
	C
	0.0635
	0.0144
	9.77E-06
	0.9732
	8866
	19.4
	0.02%

	ALA
	rs174547
	T
	C
	-0.0159
	0.0009
	3.47E-64
	0.6746
	8866
	312.1
	0.01%

	ALA
	rs4800630
	C
	G
	0.1358
	0.0253
	7.71E-08
	0.9899
	8866
	28.8
	0.04%

	ALA
	rs7861992
	T
	C
	-0.0768
	0.0149
	2.51E-07
	0.0134
	8866
	26.6
	0.02%

	ALA
	rs16832011
	A
	G
	0.0155
	0.003
	3.15E-07
	0.9777
	8866
	26.7
	0.00%

	ALA
	rs9836872
	A
	T
	0.1341
	0.0266
	4.84E-07
	0.985
	8866
	25.4
	0.05%

	ALA
	rs7200543
	A
	G
	-0.0048
	0.001
	8.80E-07
	0.6906
	8866
	23.0
	0.00%

	ALA
	rs367543
	T
	C
	0.0052
	0.0011
	1.29E-06
	0.5381
	8866
	22.3
	0.00%

	ALA
	rs1076275
	C
	G
	-0.0047
	0.001
	1.60E-06
	0.4168
	8866
	22.1
	0.00%

	ALA
	rs6872
	A
	G
	0.005
	0.0011
	2.98E-06
	0.2282
	8866
	20.7
	0.00%

	ALA
	rs13390406
	A
	T
	-0.0179
	0.0039
	4.37E-06
	0.0681
	8866
	21.1
	0.00%

	ALA
	rs12162069
	A
	G
	-0.1065
	0.0232
	4.40E-06
	0.0107
	8866
	21.1
	0.02%

	ALA
	rs4135168
	T
	C
	-0.0048
	0.001
	4.95E-06
	0.7473
	8866
	23.0
	0.00%

	ALA
	rs1922672
	C
	G
	-0.0039
	0.0009
	5.25E-06
	0.4735
	8866
	18.8
	0.00%

	ALA
	rs465998
	C
	G
	0.0053
	0.0012
	5.79E-06
	0.8039
	8866
	19.5
	0.00%

	ALA
	rs11576341
	A
	G
	-0.0178
	0.004
	8.39E-06
	0.0157
	8866
	19.8
	0.00%

	ALA
	rs9520942
	T
	C
	-0.0548
	0.0124
	9.15E-06
	0.0137
	8866
	19.5
	0.01%

	DPA
	rs174547
	T
	C
	0.0746
	0.0028
	3.79E-154
	0.6742
	8866
	709.8
	0.24%

	DPA
	rs3734398
	T
	C
	-0.0404
	0.0029
	9.61E-44
	0.5735
	8866
	194.1
	0.08%

	DPA
	rs780094
	T
	C
	0.0167
	0.0029
	9.04E-09
	0.4103
	8866
	33.2
	0.01%

	DPA
	rs7435
	A
	G
	-0.0173
	0.0033
	2.40E-07
	0.6813
	8866
	27.5
	0.01%

	DPA
	rs9586179
	T
	C
	0.052
	0.0102
	3.81E-07
	0.9709
	8866
	26.0
	0.02%

	DPA
	rs3117181
	C
	G
	0.0234
	0.0046
	4.66E-07
	0.1419
	8866
	25.9
	0.01%

	DPA
	rs12587311
	T
	C
	-0.0142
	0.0028
	5.31E-07
	0.4548
	8866
	25.7
	0.01%

	DPA
	rs6844153
	T
	C
	0.0204
	0.0041
	5.94E-07
	0.1726
	8866
	24.8
	0.01%

	DPA
	rs3845427
	A
	T
	0.0137
	0.0028
	9.51E-07
	0.5173
	8866
	23.9
	0.01%

	DPA
	rs4358705
	C
	G
	-0.1339
	0.0274
	1.01E-06
	0.9865
	8866
	23.9
	0.05%

	DPA
	rs951500
	T
	C
	-0.0389
	0.0084
	3.65E-06
	0.9621
	8866
	21.4
	0.01%

	DPA
	rs3942640
	T
	C
	0.0556
	0.012
	3.86E-06
	0.295
	8866
	21.5
	0.13%

	DPA
	rs9313625
	A
	C
	-0.0146
	0.0032
	4.20E-06
	0.6847
	8866
	20.8
	0.01%

	DPA
	rs2642438
	A
	G
	-0.0154
	0.0034
	4.20E-06
	0.2941
	8866
	20.5
	0.01%

	DPA
	rs4706778
	A
	G
	-0.0195
	0.0043
	4.50E-06
	0.1502
	8866
	20.6
	0.01%

	DPA
	rs2673617
	T
	C
	0.0134
	0.003
	7.59E-06
	0.3962
	8866
	20.0
	0.01%

	DPA
	rs2811748
	A
	G
	0.0401
	0.009
	7.66E-06
	0.1318
	8866
	19.9
	0.04%

	DPA
	rs11848576
	T
	C
	-0.0293
	0.0066
	8.81E-06
	0.0833
	8866
	19.7
	0.01%


Bold indicates P < 5E-8

Supplementary Table 3. Sensitivity analysis of the causal effect between omega-3 fatty acid levels and AMI

	Exposure
	Outcome
	Method
	No. snps
	OR (95%CI)
	pval

	Omega-3 Fatty Acids
	AMI
	IVW
	40
	1.13 (1.05-1.22)
	0.002

	　
	　
	MR Egger
	40
	1.09 (0.97-1.28)
	0.158

	　
	　
	Weighted median
	40
	1.09 (1.00-1.18)
	0.053

	　
	　
	Weighted mode
	40
	1.07 (0.98-1.15)
	0.123

	　
	　
	IVW1
	37
	1.18 (1.07-1.30)
	0.001

	　
	　
	IVW2
	5
	1.22 (1.04-1.43)
	0.012

	1 excluded FADS-region variants (FADS1, FADS2, and FADS3) within a 100kb. 
2 Replicable MR analysis using omega-3 fatty acid levels from another GWAS.


Supplementary Table 4. Multivariable MR analysis of the causal effect between omega-3 fatty acid levels and AMI.
	Exposure
	Outcome
	method
	No. snps
	OR (95%CI)
	pval

	Omega-3 fatty acids adjusting for LDL-C
	AMI
	IVW
	160
	0.98 (0.86-1.12)
	0.807

	Omega-3 fatty acids adjusting for ApoB 
	　
	　
	151
	0.99 (0.86-1.13)
	0.869

	Omega-3 fatty acids adjusting for Lp (a)
	　
	　
	57
	1.28 (1.14-1.43)
	0.005

	Omega-3 fatty acids adjusting for LDL-C and ApoB 
	　
	　
	174
	0.98 (0.86-1.12)
	0.779

	Omega-3 fatty acids adjusting for all
	　
	　
	183
	1.02 (0.90-1.16)
	0.730


Supplementary Table 5. Sensitivity analysis of the causal effect between omega-3 subfractions and AMI
	Exposure*
	Outcome
	Method
	No. snps
	OR (95%CI)
	pval

	EPA
	AMI
	IVW
	47
	0.99 (0.96-1.03)
	0.631

	　
	　
	MR Egger
	　
	0.99 (0.94-1.04)
	0.660

	　
	　
	Weighted median
	　
	0.99 (0.94-1.04)
	0.604

	　
	　
	Weighted mode
	　
	0.99 (0.94-1.03)
	0.599

	DHA
	AMI
	IVW
	13
	1.04 (1.00-1.09)
	0.062

	　
	　
	MR Egger
	　
	1.02 (0.96-1.09)
	0.513

	　
	　
	Weighted median
	　
	1.01 (0.96-1.07)
	0.671

	　
	　
	Weighted mode
	　
	1.01 (0.96-1.07)
	0.579

	ALA
	AMI
	IVW
	12
	0.99 (0.76-1.28)
	0.937

	　
	　
	MR Egger
	　
	1.00 (0.74-1.36)
	0.993

	　
	　
	Weighted median
	　
	0.99 (0.73-1.34)
	0.944

	　
	　
	Weighted mode
	　
	1.01 (0.78-1.31)
	0.958

	DPA
	AMI
	IVW
	16
	1.19 (1.01-1.42)
	0.042

	　
	　
	MR Egger
	　
	1.39 (1.04-1.84)
	0.041

	　
	　
	Weighted median
	　
	1.30 (1.03-1.64)
	0.027

	　
	　
	Weighted mode
	　
	1.32 (1.05-1.66)
	0.030


*P<1E-5
Supplementary Table 6. MR analysis using genome-wide significant IVs of the causal effect between omega-3 subfractions and AMI.
	Exposure
	Outcome
	Method
	No. snps
	OR (95%CI)
	pval

	EPA
	CAD
	IVW
	4
	1.04 (0.97-1.11)
	0.302

	DHA
	　
	　
	1
	-
	-

	ALA
	　
	　
	1
	-
	-

	DPA
	　
	　
	3
	1.24(0.99-1.55)
	0.063

	Exposure
	Outcome
	Method
	No. snps
	OR (95%CI)
	pval

	EPA
	AMI
	IVW
	4
	1.02 (0.93-1.12)
	0.615

	DHA
	　
	　
	0
	-
	-

	ALA
	　
	　
	1
	-
	-

	DPA
	　
	　
	3
	1.31 (1.02-1.69)
	0.033


Supplementary Table 7. Genetic correlation of omega-3 fatty acid levels and AMI
	 
	Omega-3 fatty acid levels
	AMI
	 
	 
	 

	 
	Heritability h2
	se
	Intercept
	Heritability h2
	se
	Intercept
	rg
	se
	pval

	Constrained LDSC
	0.178 
	0.042 
	1
	0.024 
	0.004 
	1
	0.103 
	0.040 
	0.010 

	Unconstrained LDSC
	0.139 
	0.023 
	1.07 
	0.056 
	0.005 
	0.901 
	0.026 
	0.039 
	0.507 


Supplementary Table 8. Independent significant loci of omega-3 fatty acid and AMI in genome-wide cross-trait analysis methods
	 
	 
	 
	 
	 
	 
	omega-3 fatty acid
	AMI
	 

	SNP
	Chr
	BP
	A1
	A2
	Freq
	beta
	se
	beta
	se
	p_Shet

	rs10455872
	6
	161010118
	G
	A
	0.079
	-0.060
	1.27E-14
	0.075
	3.02E-26
	3.38E-47

	rs1077835
	15
	58723426
	G
	A
	0.220
	0.130
	1.79E-143
	0.021
	2.32E-08
	3.41E-166

	rs112374545
	19
	11188899
	T
	C
	0.120
	-0.046
	1.42E-12
	-0.035
	5.62E-11
	8.57E-19

	rs112875651
	8
	126506694
	A
	G
	0.392
	-0.089
	1.44E-94
	-0.020
	1.03E-08
	2.89E-108

	rs11591147
	1
	55505647
	T
	G
	0.017
	-0.099
	8.47E-10
	-0.078
	4.05E-09
	8.03E-15

	rs12740374
	1
	109817590
	T
	G
	0.221
	-0.041
	7.13E-16
	-0.036
	3.24E-19
	3.62E-30

	rs174567
	11
	61593005
	G
	A
	0.348
	-0.347
	0
	-0.029
	4.04E-17
	0

	rs186696265
	6
	161111700
	T
	C
	0.014
	-0.122
	5.46E-12
	0.142
	1.57E-23
	1.68E-40

	rs429358
	19
	45411941
	C
	T
	0.155
	0.038
	5.68E-11
	0.031
	1.19E-10
	2.51E-17

	rs76722925
	8
	19931498
	G
	A
	0.085
	-0.044
	7.85E-09
	-0.037
	4.48E-09
	4.25E-14


Supplementary Table 9. Summary of local genetic correlations between the omega-3 fatty acid and AMI
	chr
	start
	end
	num_snp
	k
	local_rhog
	var
	se
	z
	p
	p.adjust

	6
	160580497
	162169564
	3503
	50
	-0.0007
	1.90E-08
	0.0001
	-4.82
	1.45E-06
	0.002

	11
	116383348
	117747110
	2790
	50
	0.0005
	2.97E-08
	0.0002
	2.93
	0.003
	0.999

	1
	108409665
	110303931
	3046
	50
	0.0003
	1.57E-08
	0.0001
	2.63
	0.009
	0.999

	8
	126410917
	128659111
	4452
	50
	0.0004
	2.44E-08
	0.0002
	2.63
	0.009
	0.999

	15
	58441366
	59694116
	2200
	50
	0.0007
	9.18E-08
	0.0003
	2.30
	0.021
	0.999

	8
	19492840
	20060856
	1417
	50
	0.0003
	1.68E-08
	0.0001
	2.14
	0.033
	0.999


Supplementary Table 10. Study cohort characteristics

	Variable
	Overall
	Low level
	high level
	P-value

	
	n=190,275
	n=95,138
	n=95,137
	

	Age, yrs
	56.64 (8.03)
	55.06 (8.31)
	58.22 (7.40)
	<0.0001

	Male
	85344 (44.9)
	48514 (51.0)
	36830 (38.7)
	<0.0001

	BMI, kg/m2
	27.32 (4.72)
	27.34 (4.99)
	27.29 (4.44)
	0.0255

	Smoking
	
	
	
	<0.0001

	  Current
	103625 (54.7)
	51409 (54.2)
	52216 (55.1)
	

	  Never
	66312 (35.0)
	31217 (32.9)
	35095 (37.0)
	

	  Previous
	19666 (10.4)
	12178 (12.8)
	7488 (7.9)
	

	Drinking
	
	
	
	<0.0001

	  Current
	6023 (3.2)
	3268 (3.4)
	2755 (2.9)
	

	  Never
	6435 (3.4)
	3781 (4.0)
	2654 (2.8)
	

	  Previous
	177651 (93.4)
	87987 (92.6)
	89664 (94.3)
	

	SBP, mmHg
	137.94 (18.59)
	136.33 (18.43)
	139.56 (18.61)
	<0.0001

	DBP, mmHg
	82.18 (10.09)
	81.93 (10.21)
	82.43 (9.96)
	<0.0001

	MET, min/week
	480.00 [120.00, 1200.00]
	480.00 [120.00, 1200.00]
	480.00 [160.00, 1200.00]
	<0.0001

	Townsend Deprivation Index
	-2.32 [-3.73, 0.13]
	-2.09 [-3.62, 0.53]
	-2.51 [-3.83, -0.29]
	<0.0001

	University or college
	60587 (32.1)
	29799 (31.6)
	30788 (32.7)
	<0.0001

	Healthy diet score
	2.52 (1.22)
	2.30 (1.22)
	2.74 (1.18)
	<0.0001

	CKD
	9929 (5.2)
	4753 (5.0)
	5176 (5.4)
	<0.0001

	Hypertension
	51093 (26.9)
	23897 (25.1)
	27196 (28.6)
	<0.0001

	Stroke
	2708 (1.4)
	1498 (1.6)
	1210 (1.3)
	<0.0001

	Diabetes
	9373 (4.9)
	5119 (5.4)
	4254 (4.5)
	<0.0001

	HbA1c, mmol/mol
	35.78 (6.31)
	35.67 (6.75)
	35.88 (5.84)
	<0.0001

	CHOL, mmol/L
	5.73 (1.11)
	5.37 (0.99)
	6.08 (1.10)
	<0.0001

	TG, mmol/L
	1.73 (0.98)
	1.51 (0.83)
	1.96 (1.06)
	<0.0001

	ApoB, mmol/L
	1.04 (0.23)
	0.97 (0.21)
	1.10 (0.24)
	<0.0001

	Lp(a), mg/L
	20.20 [9.40, 59.58]
	20.32 [9.30, 63.50]
	20.06 [9.50, 56.30]
	0.0013

	HDLC, mmol/L
	1.46 (0.38)
	1.40 (0.35)
	1.51 (0.39)
	<0.0001

	LDLC, mmol/L
	3.58 (0.84)
	3.37 (0.77)
	3.80 (0.86)
	<0.0001

	eGFR, mL/min/1.73m2
	92.65 (11.52)
	93.90 (11.39)
	91.40 (11.51)
	<0.0001

	Fish oil supplement use
	7545 (4.0)
	2272 (2.4)
	5273 (5.5)
	<0.0001

	Statin use
	25504 (13.4)
	11432 (12.0)
	14072 (14.8)
	<0.0001

	RAASi use
	22405 (11.8)
	10697 (11.2)
	11708 (12.3)
	<0.0001

	β-blocker use
	10281 (5.4)
	4970 (5.2)
	5311 (5.6)
	0.0006

	Abbreviation: ApoB, Apolipoprotein B; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; MET: metabolic equivalent of task; CKD: chronic kidney disease; HbA1c: hemoglobin A1c; CHOL: cholesterol; TG: triglycerides; HDLC: high-density lipoprotein cholesterol; LDLC: low-density lipoprotein cholesterol; Lp(a), Lipoprotein (a); eGFR: estimated glomerular filtration rate; RAASi: renin-angiotensin-aldosterone system inhibitors.


Supplementary Table 11. Disease and outcome definitions used in the UK Biobank study
	Variable
	Definitions

	Coronary artery disease
	ICD10:

	
	I21, I210, I211, I212, I213, I214, I219, I22, I220, I221, I228, I229, I23, I230, I231, I232, I233, I234, I235, I236, I238, I24, I240, I241, I248, I249, I25, I250, I251, I252, I253, I254, I255, I256, I258, I259

	
	ICD9:

	
	4109, 4119, 4129, 4140, 4141, 4148, 4149

	
	OPCS4：

	
	K401, K402, K403, K404, K408, K409, K411, K412, K413, K414, K418, K419, K421, K422, K423, K424, K428, K429, K431, K432, K433, K434, K438, K439,K441, K442, K448, K449, K451, K452, K453, K454, K455, K456, K458, K459, K461, K462, K463, K464, K465, K468, K469, K491, K492, K493, K494, K498, K499, K501, K502, K503, K504, K508, K509, K751, K752, K753, K754, K758, K759

	
	Self-report:

	
	20002(1,075)

	Stroke
	ICD10：

	
	I60, I600, I601, I602, I603, I604, I605, I606, I607, I608, I609, I61, I610, I611, I612, I613, I614, I615, I616, I618, I619, I63, I630, I631, I632, I633, I634, I635, I636, I638, I639, I64

	
	ICD9：

	
	4309, 4319, 4340, 4341, 4349, 4369

	
	OPCS4：

	
	A052, A053, A054, A058, A059, L343, L351, L353

	
	Self-report:

	
	20002(1081, 1491, 1583, 1086)

	Diabetes
	ICD10：

	
	E10, E100, E101, E102, E103, E104, E105, E106, E107, E108, E109,  E11, E110, E111, E112, E113, E114, E115, E116, E117, E118, E119, E12, E120, E121, E122, E123, E124, E125, E126, E127, E128, E129,  E13, E130, E131, E132, E133, E134, E135, E136, E137, E138, E139, E14, E140, E141, E142, E143, E144, E145, E146, E147, E148, E149,  G590, G632, H280, H360, N083, Y423

	
	ICD9：

	
	250, 2500, 25000, 25001, 25009, 2501, 25010, 25011, 25019, 2502, 25020, 25021, 25029, 2503, 2504, 2505, 2506, 2507, 2509, 25090, 25091, 25099

	
	Self-report:

	
	20002(1220, 1222, 1223)

	
	Blood test：hemoglobin A1≥6.5%

	
	Medication：

	
	6153(3), 6177(3)

	Hypertension
	ICD10：

	
	I10, I11, I110, I119, I12, I120, I129, I13, I130, I131, I132, I139, I15, I150, I151, I152, I158, I159, O10, O100, O101, O102, O103, O104, O109

	
	ICD9：

	
	4010, 4011, 4019, 4020, 4021, 4029, 4030, 4031, 4039, 4040, 4041, 4049, 4050, 4051, 4059

	
	Self-report:

	
	20002(1065, 1072)

	
	Medication：

	
	6153(2), 6177(2)

	
	Systolic blood pressure ≥140mmHg or diastolic blood pressure ≥90mmHg

	Myocardial infarction
	ICD10:

	
	I21, I210, I211, I212, I213, I214, I219, I22, I220, I221, I228, I229, I23, I230, I231, I232, I233, I234, I235, I236, I238, I241, I252

	
	ICD9:

	
	4109, 4119, 4129

	Healthy diet score
	Field ID 1289, 1299, 1309, 1319, 1329, 1339, 1369, 1379, 1389, 1349

	
	The healthy diet score was calculated by using the following dietary factors: vegSupplementary Table intake at least four tablespoons each day (median); fruits intake at least three pieces each day (median); fish intake at least twice each week (median); unprocessed red meat intake no more than twice each week (median); and processed meat intake no more than two each week (median). Each one point was given for each favorable diet factor, with the total diet score ranging from 0 to 5.

	Physical activity
	Field ID 54

	
	Physical activity was measured using metabolic equivalent of task (MET), which represented the cumulative minutes of weekly, based on responses to the International Physical Activity Questionnaire. 

	Townsend deprivation index
	Field ID 22189

	
	Townsend deprivation index incorporated data on unemployment, overcrowding, lack of access to a car, and non-home ownership

	Education level
	Field ID 6138


Supplementary Table 12. The associations between omega-3 fatty acid levels and AMI in different models

	 
	Model 1
	Model 2
	Model 3

	Exposure
	HR (95%CI)
	P-value
	HR (95%CI)
	P-value
	HR (95%CI)
	P-value

	Continuous
	0.91 (0.82-1.02)
	0.096
	0.88 (0.78-0.98)
	0.023
	0.71 (0.63-0.81)
	<0.001

	High vs. low
	0.94 (0.89-0.98)
	0.009
	0.92 (0.87-0.96)
	<0.001
	0.86 (0.81-0.90)
	<0.001

	Model 1: unadjusted;
Model 2: adjusted for age, sex and BMI;
Model 3: adjusted for age, sex, BMI, smoking status, education level, Townsend deprivation index, physical activity, healthy diet score, LDL-C, Lp(a), ApoB, hypertension, diabetes, CKD, fish oil supplements and statin used


Supplementary Table 13. The frequencies of homozygous genotypes for all SNPs

	Pleiotropic loci 
	frequencies 

	rs10455872 AA
	86.2%

	rs10455872 GA
	13.7%

	rs10455872 GG
	0.2%

	 
	 

	rs2954031 GG
	30.8%

	rs2954031 TG
	49.5%

	rs2954031 TT
	19.7%

	 
	 

	Causal loci
	 

	rs964184 GG
	1.7%

	rs964184 CG
	23.1%

	rs964184 CC
	75.2%

	 
	 

	rs10096633 CC
	76.7%

	rs10096633 TC
	21.8%

	rs10096633 TT
	1.5%

	 
	 

	rs2393791 CC
	14.1%

	rs2393791 TC
	47.2%

	rs2393791 TT
	38.6%

	 
	 

	rs261339 TT
	1.5%

	rs261339 CT
	21.4%

	rs261339 CC
	77.1%


Supplementary Table 14. The associations between omega-3 fatty acid levels and AMI in different rs964184 genotypes
	 
	Model 1
	Model 2
	Model 3

	High vs. low
	HR (95%CI)
	P-value
	HR (95%CI)
	P-value
	HR (95%CI)
	P-value

	rs964184 GG
	0.70 (0.48-1.01)
	0.059
	0.68 (0.46-0.99)
	0.047
	0.62 (0.41-0.94)
	0.023

	rs964184 CG
	0.86 (0.78-0.95)
	0.003
	0.85 (0.77-0.94)
	0.002
	0.81 (0.73-0.90)
	<0.001

	rs964184 CC
	0.97 (0.91-1.02)
	0.248
	0.94 (0.89-0.99)
	0.037
	0.87 (0.82-0.92)
	<0.001

	Model 1: unadjusted;
Model 2: adjusted for age, sex and BMI;
Model 3: adjusted for age, sex, BMI, smoking status, education level, Townsend deprivation index, physical activity, healthy diet score, LDL-C, Lp(a), ApoB, hypertension, diabetes, CKD, fish oil supplements and statin used, and first ten genetic principal components


