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[bookmark: _Toc153136678]Supplementary Table 1. SNPs selected for total fat intake GWAS of UKB.
	SNP
	EA
	EAF
	β
	SE
	P
	N
	F*
	Nearest gene**

	rs11180625
	C
	0.271 
	0.032 
	0.007 
	5.47E-06
	51453
	20.67 
	NA

	rs11224109
	A
	0.143 
	-0.042 
	0.009 
	2.12E-06
	51453
	22.49 
	NA

	rs115291249
	A
	0.080 
	0.052 
	0.012 
	5.83E-06
	51453
	20.55 
	LOC101928135

	rs117942184
	G
	0.020 
	-0.100 
	0.022 
	8.84E-06
	51453
	19.75 
	LOC100505776

	rs12297369
	C
	0.086 
	0.050 
	0.011 
	6.47E-06
	51453
	20.35 
	GPR133

	rs17430818
	T
	0.230 
	0.037 
	0.007 
	5.47E-07
	51453
	25.10 
	LOC102467224

	rs1931862
	C
	0.345 
	-0.029 
	0.006 
	8.51E-06
	51453
	19.82 
	NA

	rs2700997
	C
	0.401 
	-0.028 
	0.006 
	9.97E-06
	51453
	19.52 
	ELMO1

	rs2856321
	A
	0.360 
	-0.031 
	0.006 
	1.29E-06
	51453
	23.44 
	ETV6

	rs34850682
	T
	0.035 
	0.075 
	0.017 
	7.79E-06
	51453
	19.99 
	LINC00491

	rs4698932
	A
	0.495 
	0.032 
	0.006 
	2.72E-07
	51453
	26.45 
	TET2

	rs4959886
	G
	0.213 
	-0.034 
	0.008 
	5.49E-06
	51453
	20.66 
	FAM50B

	rs546217
	C
	0.427 
	0.032 
	0.006 
	3.23E-07
	51453
	26.11 
	EFR3B

	rs72856516
	A
	0.272 
	0.032 
	0.007 
	3.88E-06
	51453
	21.33 
	GLO1

	rs736128
	A
	0.306 
	0.031 
	0.007 
	3.23E-06
	51453
	21.68 
	OCEL1

	rs7518006
	A
	0.125 
	0.043 
	0.009 
	3.79E-06
	51453
	21.37 
	LDLRAD2

	rs75278656
	A
	0.023 
	0.092 
	0.021 
	8.76E-06
	51453
	19.77 
	CDK14

	rs7625956
	A
	0.498 
	-0.028 
	0.006 
	5.10E-06
	51453
	20.80 
	UBE2E2

	rs76695994
	T
	0.267 
	0.032 
	0.007 
	4.72E-06
	51453
	20.95 
	SASH1

	rs78242064
	A
	0.113 
	0.051 
	0.010 
	2.18E-07
	51453
	26.88 
	FIGN

	rs799664
	T
	0.403 
	-0.031 
	0.006 
	7.76E-07
	51453
	24.42 
	IGBP1P1

	rs8190942
	A
	0.009 
	0.150 
	0.032 
	3.56E-06
	51453
	21.49 
	GSR


Notes: SE, standard error; EA, effect allele; EAF, effect allele frequency.
*F statistic per SNP was calculated by (β/SE)2.
**The nearest gene within ±100kb of the SNP location was reported. 


[bookmark: _Toc153136679]Supplementary Table 2. SNPs selected for saturated fat intake GWAS of UKB.
	SNP
	EA
	EAF
	β
	SE
	P
	N
	F*
	Nearest gene***

	rs113114556
	T
	0.017 
	0.113 
	0.025 
	7.99E-06
	51,453 
	19.94 
	UNC5D

	rs115291249
	A
	0.080 
	0.053 
	0.012 
	5.40E-06
	51,453 
	20.69 
	LOC101928135

	rs11684464
	G
	0.400 
	0.030 
	0.006 
	1.85E-06
	51,453 
	22.75 
	EFR3B

	rs140915514
	T
	0.015 
	0.118 
	0.027 
	9.91E-06
	51,453 
	19.53 
	FOLR1

	rs141316866
	T
	0.009 
	0.161 
	0.033 
	8.71E-07
	51,453 
	24.20 
	GSR

	rs17430818
	T
	0.230 
	0.035 
	0.007 
	2.14E-06
	51,453 
	22.47 
	LOC102467224

	rs1966374
	A
	0.137 
	-0.040 
	0.009 
	6.02E-06
	51,453 
	20.49 
	FGFBP1

	rs2187641
	A
	0.401 
	-0.028 
	0.006 
	7.28E-06
	51,453 
	20.12 
	ETV6

	rs2350576
	A
	0.116 
	0.043 
	0.010 
	8.61E-06
	51,453 
	19.80 
	CLVS1

	rs28669883
	A
	0.224 
	-0.034 
	0.007 
	4.59E-06
	51,453 
	21.00 
	AGBL1

	rs34950074
	G
	0.051 
	0.065 
	0.014 
	4.23E-06
	51,453 
	21.16 
	STK35

	[bookmark: _Hlk119504564]rs4698932**
	A
	0.495 
	0.029 
	0.006 
	1.87E-06
	51,453 
	22.72 
	TET2

	rs4762377
	G
	0.198 
	0.035 
	0.008 
	8.40E-06
	51,453 
	19.85 
	NA

	rs56244927
	G
	0.089 
	-0.051 
	0.011 
	3.03E-06
	51,453 
	21.80 
	ITPR1

	rs62117236
	A
	0.168 
	0.038 
	0.009 
	8.18E-06
	51,453 
	19.90 
	LINC01249

	rs7103671
	G
	0.347 
	0.029 
	0.007 
	9.03E-06
	51,453 
	19.71 
	KIRREL3-AS3

	rs7106754
	G
	0.210 
	-0.034 
	0.008 
	7.48E-06
	51,453 
	20.07 
	OPCML

	rs7107003
	C
	0.070
	-0.054
	0.012
	8.98E-06
	51,453
	19.72
	BUD13

	rs74474381
	C
	0.029 
	0.085 
	0.018 
	3.44E-06
	51,453 
	21.56 
	NA

	rs7518006
	A
	0.125 
	0.046 
	0.009 
	8.75E-07
	51,453 
	24.19 
	LDLRAD2

	rs75278656
	A
	0.023 
	0.099 
	0.021 
	1.55E-06
	51,453 
	23.09 
	CDK14

	rs76695994
	T
	0.267 
	0.031 
	0.007 
	7.45E-06
	51,453 
	20.08 
	SASH1

	rs8028511
	A
	0.491 
	0.027 
	0.006 
	8.10E-06
	51,453 
	19.92 
	CEMIP

	rs8041446
	T
	0.369 
	-0.028 
	0.006 
	9.70E-06
	51,453 
	19.57 
	PPCDC

	rs8130584
	A
	0.116 
	0.043 
	0.010 
	9.29E-06
	51,453 
	19.66 
	NA


Notes: SE meant standard error, EA meant effect allele, EAF meant effect allele frequency, SF meant saturated fat. 
*F statistic per SNP was calculated by (β/SE)2.
**rs4698932 was excluded for it’s reported to be associated with intelligence and education among the European participants.
***The nearest gene within ±100kb of the SNP location was reported. 



[bookmark: _Toc153136680]Supplementary Table 3. SNPs selected for polyunsaturated fat intake GWAS of UKB.
	SNP
	EA
	EAF
	β
	SE
	P
	N
	F*
	Nearest gene**

	rs10261068
	C
	0.122
	-0.045
	0.009
	2.07E-06
	51,453
	22.54
	HGF

	rs1073778
	T
	0.355 
	0.030 
	0.007 
	6.36E-06
	51,453 
	20.38 
	FAM181A-AS1

	rs112769172
	G
	0.022 
	-0.097 
	0.021 
	4.97E-06
	51,453 
	20.85 
	MME

	rs1138828
	A
	0.168 
	0.043 
	0.008 
	4.53E-07
	51,453 
	25.46 
	BCL2

	rs117942184
	G
	0.020 
	-0.108 
	0.023 
	1.83E-06
	51,453 
	22.77 
	LOC100505776

	rs12630658
	C
	0.416 
	0.030 
	0.006 
	1.28E-06
	51,453 
	23.45 
	RARB

	rs13438859
	C
	0.134 
	-0.041 
	0.009 
	7.79E-06
	51,453 
	19.99 
	MIR8084

	rs139869664
	T
	0.033 
	0.084 
	0.018 
	2.05E-06
	51,453 
	22.55 
	IRF2BPL

	rs17618598
	C
	0.247 
	0.036 
	0.007 
	6.88E-07
	51,453 
	24.65 
	NA

	rs2728105
	G
	0.461 
	-0.029 
	0.006 
	4.39E-06
	51,453 
	21.09 
	PKD2

	rs546217
	C
	0.427 
	0.030 
	0.006 
	1.50E-06
	51,453 
	23.15 
	EFR3B

	rs55752205
	T
	0.176 
	-0.037 
	0.008 
	8.97E-06
	51,453 
	19.72 
	COL23A

	rs58581718
	C
	0.120
	-0.045
	0.010
	2.64E-06
	51,453
	22.06
	DPYS

	rs6020482
	C
	0.301 
	0.033 
	0.007 
	1.62E-06
	51,453 
	23.00 
	LINC01271

	rs624315
	C
	0.256 
	-0.033 
	0.007 
	6.25E-06
	51,453 
	20.41 
	LILRB5

	rs62507572
	A
	0.300 
	0.032 
	0.007 
	3.49E-06
	51,453 
	21.53 
	LINC01299

	rs6458052
	A
	0.388 
	-0.029 
	0.006 
	6.60E-06
	51,453 
	20.31 
	BTBD9

	rs66539552
	C
	0.174
	0.041
	0.008
	4.39E-07
	51,453 
	25.52
	LOC401134

	rs7072084
	T
	0.345
	-0.032
	0.007
	1.04E-06
	51,453 
	23.87
	NA

	rs712304
	A
	0.403 
	-0.029 
	0.006 
	6.54E-06
	51,453 
	20.33 
	IGBP1P1

	rs8102575
	T
	0.330 
	0.030 
	0.007 
	7.97E-06
	51,453 
	19.95 
	NA

	rs9368176
	T
	0.384 
	0.029 
	0.006 
	5.53E-06
	51,453 
	20.65 
	NA

	rs9911331
	C
	0.015 
	-0.121 
	0.026 
	3.14E-06
	51,453 
	21.73 
	MSI2


Notes: SE meant standard error, EA meant effect allele, EAF meant effect allele frequency, PUF meant polyunsaturated fat.
*F statistic per SNP was calculated by (β/SE)2.
**The nearest gene within ±100kb of the SNP location was reported. 



[bookmark: _Toc153136681]Supplementary Table 4. SNPs selected for protein intake GWAS of UKB.
	SNP
	EA
	EAF
	β
	SE
	P
	N
	F*
	Nearest gene**

	rs11590745
	A
	0.065 
	-0.055 
	0.012 
	8.60E-06
	51,453 
	19.80 
	LOC100422212

	rs117549065
	A
	0.013 
	0.123 
	0.027 
	6.98E-06
	51,453 
	20.20 
	TESK1

	rs12340630
	A
	0.193 
	-0.036 
	0.008 
	4.79E-06
	51,453 
	20.92 
	TAL2

	rs1379217
	G
	0.070 
	-0.061 
	0.012 
	6.37E-07
	51,453 
	24.80 
	MLLT3

	rs2108527
	G
	0.139 
	-0.040 
	0.009 
	6.73E-06
	51,453 
	20.27 
	ZNF460

	rs2431754
	C
	0.441 
	0.028 
	0.006 
	7.10E-06
	51,453 
	20.17 
	NA

	rs3219142
	A
	0.205 
	0.035 
	0.008 
	6.32E-06
	51,453 
	20.39 
	PARP1

	rs4628958
	T
	0.231 
	0.033 
	0.007 
	6.35E-06
	51,453 
	20.38 
	NA

	rs6024462
	A
	0.178 
	-0.036 
	0.008 
	7.76E-06
	51,453 
	20.00 
	NA

	rs71482324
	A
	0.032 
	0.082 
	0.018 
	6.01E-06
	51,453 
	20.49 
	CYP2C9

	rs72820075
	T
	0.085 
	0.052 
	0.011 
	2.23E-06
	51,453 
	22.39 
	RNLS

	rs792455
	C
	0.288 
	0.034 
	0.007 
	5.98E-07
	51,453 
	24.92 
	DNAJC1


Notes: SE meant standard error, EA meant effect allele, EAF meant effect allele frequency.
*F statistic per SNP was calculated by (β/SE)2.
**The nearest gene within ±100kb of the SNP location was reported. 



[bookmark: _Toc153136682][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK25]Supplementary Table 5. SNPs selected for carbohydrate intake GWAS of UKB.
	SNP
	EA
	EAF
	β
	SE
	P
	N
	F*
	Nearest gene**

	rs11000178
	T
	0.268
	-0.031
	0.007
	8.77E-06
	51,453 
	19.77 
	PRKG1

	rs111500436
	A
	0.061 
	-0.061 
	0.013 
	4.67E-06
	51,453 
	20.97 
	STK32A

	rs11224098
	G
	0.144 
	-0.046 
	0.009 
	1.94E-07
	51,453 
	27.10 
	NA

	rs11641583
	A
	0.297 
	0.032 
	0.007 
	6.42E-06
	51,453 
	20.36 
	IRX3

	rs11693885
	A
	0.445 
	-0.030 
	0.006 
	1.66E-06
	51,453 
	22.96 
	NA

	rs12528608
	T
	0.216 
	0.036 
	0.007 
	1.89E-06
	51,453 
	22.71 
	SLC17A5

	rs12655652
	A
	0.384 
	-0.031 
	0.006 
	1.95E-06
	51,453 
	22.65 
	SKP2

	rs13409462
	G
	0.219 
	-0.036 
	0.007 
	1.53E-06
	51,453 
	23.12 
	NA

	rs2093623
	A
	0.497 
	0.028 
	0.006 
	6.97E-06
	51,453 
	20.21 
	LINC00710

	rs296204
	G
	0.378 
	0.029 
	0.006 
	6.75E-06
	51,453 
	20.27 
	LOC102467213

	rs3185777
	C
	0.290 
	0.031 
	0.007 
	4.11E-06
	51,453 
	21.22 
	CIPC

	rs36067464
	T
	0.200 
	0.034 
	0.008 
	6.95E-06
	51,453 
	20.21 
	CNTN4

	rs541624
	T
	0.453 
	0.027 
	0.006 
	9.71E-06
	51,453 
	19.57 
	RASGRF2

	rs60259948
	T
	0.014 
	0.119 
	0.026 
	3.44E-06
	51,453 
	21.56 
	DSCAM

	rs61995873
	C
	0.048 
	0.064 
	0.014 
	7.61E-06
	51,453 
	20.04 
	TMEM133

	rs6854331
	G
	0.161 
	0.038 
	0.008 
	6.65E-06
	51,453 
	20.30 
	RPL34-AS1

	rs72631329
	C
	0.118 
	-0.044 
	0.010 
	3.89E-06
	51,453 
	21.32 
	BPTF

	rs77053654
	A
	0.076 
	0.052 
	0.012 
	7.51E-06
	51,453 
	20.06 
	CCL20

	rs79207020
	C
	0.045 
	-0.066 
	0.015 
	8.24E-06
	51,453 
	19.88 
	NA

	rs8088152
	T
	0.332 
	0.031 
	0.007 
	1.85E-06
	51,453 
	22.76 
	LAMA1

	rs8141164
	C
	0.128 
	-0.047 
	0.009 
	5.03E-07
	51,453 
	25.26 
	PNPLA5

	rs9432392
	C
	0.145 
	0.041 
	0.009 
	3.17E-06
	51,453 
	21.71 
	SLC44A3


Notes: SE meant standard error, EA meant effect allele, EAF meant effect allele frequency.
*F statistic per SNP was calculated by (β/SE)2.
**The nearest gene within ±100kb of the SNP location was reported. 

[bookmark: _Toc153136683]Supplementary Table 6. SNPs selected for LOAD GWAS of FinnGen.
	SNP
	EA
	EAF
	β
	SE
	P
	N
	F*
	Nearest gene**

	rs10419785
	T
	0.044
	0.344
	0.053
	7.10E-11
	307,112
	42.49
	ZNF45

	rs139879461
	A
	0.048
	0.293
	0.052
	1.43E-08
	307,112 
	32.15
	NANOS2

	rs1617402
	G
	0.799 
	0.163 
	0.030 
	4.09E-08
	307,112 
	30.11 
	MYOF

	rs2199575
	A
	0.280 
	0.183 
	0.025 
	3.34E-13
	307,112 
	53.00 
	PVRL2

	rs59007384
	T
	0.221 
	0.853 
	0.025 
	4.05E-263
	307,112 
	1200.82 
	TOMM40

	rs6733839
	T
	0.374 
	0.137 
	0.024 
	1.02E-08
	307,112 
	32.81 
	BIN1

	rs7247707
	C
	0.562 
	-0.256 
	0.023 
	1.11E-28
	307,112 
	123.45 
	RELB


Notes: SE meant standard error, EA meant effect allele, EAF meant effect allele frequency, LOAD meant late-onset Alzheimer's disease.
*F statistic per SNP was calculated by (β/SE)2.
**The nearest gene within ±100kb of the SNP location was reported. 


[bookmark: _Toc153136684]Supplementary Table 7. SNPs selected for all forms of AD GWAS of FinnGen.
	SNP
	EA
	EAF
	β
	SE
	P
	N
	F*
	Nearest gene**

	rs11097010
	C
	0.589 
	0.107 
	0.020 
	4.45E-08
	309,154 
	29.94 
	LOC344967

	rs2060245
	A
	0.482 
	0.125 
	0.019 
	9.79E-11
	309,154 
	41.86 
	EML2

	rs2395
	G
	0.733 
	-0.165 
	0.021 
	1.04E-14
	309,154 
	59.82 
	MARK4

	rs3178166
	G
	0.495 
	-0.170 
	0.019 
	9.69E-19
	309,154 
	78.12 
	GEMIN7

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]rs6857
	T
	0.196 
	0.704 
	0.022 
	3.41E-226
	309,154 
	1030.92 
	PVRL2

	rs744373
	G
	0.244 
	0.133 
	0.022 
	3.22E-09
	309,154 
	35.05 
	BIN1

	rs77803110
	C
	0.071 
	0.204 
	0.036 
	1.82E-08
	309,154 
	31.68 
	NANOS2


Notes: SE meant standard error, EA meant effect allele, EAF meant effect allele frequency, AD meant Alzheimer's disease.
*F statistic per SNP was calculated by (β/SE)2.
**The nearest gene within ±100kb of the SNP location was reported. 

[bookmark: _Toc153136685]Supplementary Table 8. The statistical power of the univariable MR between fat intakes and Alzheimer’s disease.
	Exposure
	Outcome
	Sample size (case proportion)
	r2.exposurea
	Power

	Fat intake
	LOAD
	311,394 (1.375%)
	0.011 
	0.85 

	SF intake
	
	
	0.010 
	0.73 

	PUF intake
	
	
	0.009 
	0.73 

	Fat intake
	AD
	309,154 (2.032%)
	0.011 
	0.66 

	SF intake
	
	
	0.010 
	0.40 

	PUF intake
	
	
	0.009 
	0.13 


[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Notes: Online tool was used to calculate the MR power of each analysis (https://shiny.cnsgenomics.com/mRnd/)1.
a r2_exposure meant the proportion of variance in the exposure explained by the genetic variants used in MR analysis, obtained from the MR-Steiger direction test. SF meant saturated fat, PUF meant polyunsaturated fat, LOAD meant late-onset Alzheimer’s disease, AD meant all forms of Alzheimer's disease.

[bookmark: _Toc153136686]Supplementary Table 9. Tests for univariable MR analysis.
	Exposure
	Outcome
	F
	
	Pleiotropy Test
	
	Heterogeneity test
	
	Directionality test

	
	
	
	
	Egger.inter
	Egger.SE
	P.inter
	
	Q
	P.heterogeneity
	
	r2.exposure
	r2.outcome
	P.Steiger

	Total fat intake
	LOAD
	22.17 
	
	0.020 
	0.018 
	0.293 
	
	15.28 
	0.809 
	
	0.009 
	6.47E-05
	3.21E-78

	Total fat intake
	All forms of AD
	22.17 
	
	0.011 
	0.015 
	0.479 
	
	17.10 
	0.705 
	
	0.009 
	6.59E-05
	3.63E-78

	SF intake
	LOAD
	21.07 
	
	0.014 
	0.017 
	0.405 
	
	20.00 
	0.642 
	
	0.010 
	7.78E-05
	6.15E-80

	SF intake
	All forms of AD
	21.07 
	
	0.004 
	0.014 
	0.765 
	
	20.09 
	0.637 
	
	0.010 
	7.18E-05
	1.30E-80

	PUF intake
	LOAD
	23.21 
	
	-0.007 
	0.019 
	0.721 
	
	22.58 
	0.367 
	
	0.010 
	8.01E-05
	1.63E-80

	PUF intake
	All forms of AD
	23.21 
	
	-0.001 
	0.015 
	0.948 
	
	16.02 
	0.768 
	
	0.010 
	5.48E-05
	2.63E-83

	Protein intake
	LOAD
	21.32 
	
	-0.037 
	0.031 
	0.256 
	
	10.93 
	0.450 
	
	0.005 
	4.02E-05
	2.60E-41

	Protein intake
	All forms of AD
	21.32 
	
	-0.036 
	0.026 
	0.195 
	
	8.71 
	0.648 
	
	0.005 
	2.88E-05
	1.46E-42

	Carbohydrate intake
	LOAD
	21.64 
	
	-0.002 
	0.032 
	0.953 
	
	32.06 
	0.058 
	
	0.009 
	1.05E-04
	1.51E-72

	Carbohydrate intake
	All forms of AD
	21.64 
	
	-0.005 
	0.023 
	0.828 
	
	23.93 
	0.297 
	
	0.009 
	7.84E-05
	6.20E-75

	LOAD
	Total fat intake
	175.90 
	
	0.003 
	0.005 
	0.619 
	
	2.08 
	0.912 
	
	0.004 
	5.13E-05
	4.99E-32

	All forms of AD
	Total fat intake
	170.49 
	
	0.007 
	0.004 
	0.145 
	
	5.64 
	0.465 
	
	0.004 
	1.43E-04
	6.14E-26

	LOAD
	SF intake
	175.90 
	
	-0.001 
	0.005 
	0.866 
	
	3.23 
	0.779 
	
	0.004 
	6.72E-05
	6.38E-31

	All forms of AD
	SF intake
	170.49 
	
	0.004 
	0.004 
	0.335 
	
	3.61 
	0.729 
	
	0.004 
	1.00E-04
	7.53E-28

	LOAD
	PUF intake
	175.90 
	
	0.006 
	0.005 
	0.292 
	
	4.83 
	0.566 
	
	0.004 
	1.09E-04
	1.42E-28

	All forms of AD
	PUF intake
	170.49 
	
	0.007 
	0.004 
	0.163 
	
	3.91 
	0.688 
	
	0.004 
	7.61E-05
	3.69E-29

	LOAD
	Protein intake
	175.90 
	
	0.004 
	0.005 
	0.441 
	
	3.57 
	0.735 
	
	0.004 
	9.75E-05
	3.64E-29

	All forms of AD
	Protein intake
	170.49 
	
	0.005 
	0.004 
	0.248 
	
	3.56 
	0.736 
	
	0.004 
	1.13E-04
	3.11E-27

	LOAD
	Carbohydrate intake
	175.90 
	
	0.000 
	0.006 
	0.946 
	　
	7.80 
	0.253 
	　
	0.004 
	1.53E-04
	1.23E-26

	All forms of AD
	Carbohydrate intake
	170.49 
	
	0.000 
	0.004 
	0.969 
	
	4.43 
	0.618 
	
	0.004 
	8.65E-05
	1.45E-28


Notes: SF meant saturated fat, PUF meant polyunsaturated fat, LOAD meant late-onset Alzheimer’s disease, AD meant Alzheimer's disease. UVMR meant univariable MR. IVW meant inverse variance weighted; RAPS meant robust adjusted profile score. The average of the F statistic was calculated by r2.exposure×(sample size - number of SNPs - 1)/[(1- r2.exposure)×number of SNPs]. MR-Egger regression was performed to test for horizontal pleiotropy. Inverse variance weighted Cochran’s Q test was performed for the test of heterogeneity. MR Steiger directionality test was applied to test whether the correlation between the IVs and exposure was larger than that between IVs and the outcome.
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	MR Analysis
	nSNPs
	Coefficient (95%CI)*
	P

	Total fat intake to LOAD
	
	
	

	IVW
	22
	1.44 (1.03, 2.02)
	0.032

	Weighted median
	22
	1.27 (0.80, 2.00)
	0.309

	MR Egger
	22
	0.88 (0.34, 2.29)
	0.797

	RAPS
	22
	1.46 (1.02, 2.08)
	0.038

	Total fat intake to all forms of AD
	
	
	

	IVW
	22
	1.29 (0.98, 1.71)
	0.071

	Weighted median
	22
	1.20 (0.81, 1.76)
	0.368

	MR Egger
	22
	0.98 (0.44, 2.18)
	0.968

	RAPS
	22
	1.31 (0.97, 1.76)
	0.076

	SF intake to LOAD
	
	
	

	IVW
	24
	1.38 (1.00, 1.90)
	0.049

	Weighted median
	24
	1.09 (0.69, 1.74)
	0.702

	MR Egger
	24
	1.00 (0.44, 2.26)
	0.993

	RAPS
	24
	1.40 (1.00, 1.97)
	0.053

	SF intake to all forms of AD
	
	
	

	IVW
	24
	1.22 (0.93, 1.59)
	0.146

	Weighted median
	24
	1.03 (0.70, 1.50)
	0.898

	MR Egger
	24
	1.11 (0.56, 2.19)
	0.773

	RAPS
	24
	1.23 (0.93, 1.63)
	0.153

	PUF intake to LOAD
	
	
	

	IVW
	22
	1.26 (0.90, 1.77)
	0.178

	Weighted median
	22
	1.44 (0.88, 2.36)
	0.151

	MR Egger
	22
	1.51 (0.54, 4.21)
	0.441

	RAPS
	22
	1.27 (0.91, 1.78)
	0.157

	PUF intake to all forms of AD
	
	
	

	IVW
	22
	1.11 (0.85, 1.46)
	0.436

	Weighted median
	22
	1.03 (0.69, 1.53)
	0.899

	MR Egger
	22
	1.14 (0.51, 2.57)
	0.749

	RAPS
	22
	1.13 (0.85, 1.50)
	0.390

	Protein intake to LOAD
	
	
	

	IVW
	12
	0.75 (0.47, 1.20)
	0.235

	Weighted median
	12
	0.71 (0.38, 1.33)
	0.283

	MR Egger
	12
	1.79 (0.40, 7.98)
	0.461

	RAPS
	12
	0.74 (0.45, 1.22)
	0.239

	Protein intake to all forms of AD
	
	
	

	IVW
	12
	0.92 (0.62, 1.36)
	0.672

	Weighted median
	12
	1.06 (0.62, 1.82)
	0.837

	MR Egger
	12
	2.12 (0.61, 7.31)
	0.264

	RAPS
	12
	0.92 (0.60, 1.39)
	0.679

	Carbohydrate intake to LOAD
	
	
	

	IVW
	22
	0.93 (0.61, 1.41)
	0.718

	Weighted median
	22
	0.89 (0.54, 1.47)
	0.652

	MR Egger
	22
	0.98 (0.17, 5.69)
	0.978

	RAPS
	22
	0.92 (0.65, 1.31)
	0.641

	Carbohydrate intake to all forms of AD
	
	
	

	IVW
	22
	0.92 (0.68, 1.25)
	0.609

	Weighted median
	22
	0.94 (0.62, 1.42)
	0.756

	MR Egger
	22
	1.06 (0.30, 3.79)
	0.928

	RAPS
	22
	0.92 (0.68, 1.24)
	0.580

	LOAD to total fat intake
	
	
	

	IVW
	7
	-0.004 (-0.015, 0.007)
	0.455

	Weighted median
	7
	-0.006 (-0.018, 0.005)
	0.278

	MR Egger
	7
	-0.008 (-0.024, 0.009)
	0.417

	RAPS
	7
	-0.004 (-0.015, 0.007)
	0.458

	All forms of AD to total fat intake
	
	
	

	IVW
	7
	-0.009 (-0.023, 0.005)
	0.192

	Weighted median
	7
	-0.015 (-0.030, 0.000)
	0.054

	MR Egger
	7
	-0.023 (-0.044, -0.002)
	0.083

	RAPS
	7
	-0.009 (-0.023, 0.005)
	0.193

	LOAD to SF intake
	
	
	

	IVW
	7
	0.003 (-0.008, 0.013)
	0.635

	Weighted median
	7
	0.002 (-0.010, 0.013)
	0.776

	MR Egger
	7
	0.004 (-0.013, 0.021)
	0.680

	RAPS
	7
	0.003 (-0.008, 0.013)
	0.637

	All forms of AD to SF intake
	
	
	

	IVW
	7
	-0.009 (-0.022, 0.005)
	0.214

	Weighted median
	7
	-0.011 (-0.026, 0.004)
	0.153

	MR Egger
	7
	-0.017 (-0.038, 0.004)
	0.167

	RAPS
	7
	-0.009 (-0.022, 0.005)
	0.216

	LOAD to PUF intake
	
	
	

	IVW
	7
	-0.005 (-0.016, 0.006)
	0.374

	Weighted median
	7
	-0.006 (-0.017, 0.006)
	0.344

	MR Egger
	7
	-0.013 (-0.030, 0.004)
	0.200

	RAPS
	7
	-0.005 (-0.016, 0.006)
	0.375

	All forms of AD to PUF intake
	
	
	

	IVW
	7
	-0.000 (-0.014, 0.013)
	0.973

	Weighted median
	7
	-0.003 (-0.018, 0.012)
	0.681

	MR Egger
	7
	-0.014 (-0.035, 0.007)
	0.262

	RAPS
	7
	-0.000 (-0.014, 0.014)
	0.974

	LOAD to protein intake
	
	
	

	IVW
	7
	-0.007 (-0.017, 0.004)
	0.229

	Weighted median
	7
	-0.009 (-0.020, 0.002)
	0.114

	MR Egger
	7
	-0.012 (-0.029, 0.005)
	0.217

	RAPS
	7
	-0.007 (-0.017, 0.004)
	0.231

	All forms of AD to protein intake
	
	
	

	IVW
	7
	-0.010 (-0.024, 0.003)
	0.134

	Weighted median
	7
	-0.014 (-0.029, 0.001)
	0.075

	MR Egger
	7
	-0.021 (-0.042, -0.000)
	0.106

	RAPS
	7
	-0.010 (-0.024, 0.003)
	0.136

	LOAD to carbohydrate intake
	
	
	

	IVW
	7
	-0.002 (-0.014, 0.010)
	0.786

	Weighted median
	7
	-0.004 (-0.015, 0.008)
	0.523

	MR Egger
	7
	-0.001 (-0.022, 0.020)
	0.923

	RAPS
	7
	-0.002 (-0.012, 0.009)
	0.757

	All forms of AD to carbohydrate intake
	
	
	

	IVW
	7
	0.001 (-0.013, 0.014)
	0.893

	Weighted median
	7
	0.001 (-0.014, 0.016)
	0.900

	MR Egger
	7
	0.001 (-0.020, 0.021)
	0.958

	RAPS
	7
	0.001 (-0.013, 0.015)
	0.894


Notes: SF meant saturated fat, PUF meant polyunsaturated fat, LOAD meant late-onset Alzheimer’s disease, AD meant Alzheimer's disease. UVMR meant univariable MR. MVMR meant multivariable MR with adjusting for protein and carbohydrate intakes. IVW meant inverse variance weighted; RAPS meant robust adjusted profile score.
*Coefficient was odds ratio (OR) when total fat, SF, or PUF acted as the exposure, which meant per SD increased in the corresponding food intake on the risk of outcomes. In the reverse direction, the coefficient was β, which meant per one-fold increase in the odds of LOAD or all forms of AD, on the increase of the corresponding nutrient intake.
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	Method
	Exposure
	nSNPs
	OR (95%CI)
	P

	LOAD-outcome
	　
	　
	　
	　

	IVW
	Total fat intake
	54
	3.31 (1.74, 6.29)
	<0.001

	
	Carbohydrate intake
	54
	0.54 (0.28, 1.05)
	0.071

	
	Protein intake
	54
	0.51 (0.24, 1.10)
	0.085

	MR Egger
	Total fat intake
	54
	3.29 (1.59, 6.81)
	0.001

	
	Carbohydrate intake
	54
	0.54 (0.23, 1.25)
	0.149

	　
	Protein intake
	54
	0.51 (0.24, 1.10)
	0.086

	IVW
	SF intake
	53
	2.04 (1.16, 3.59)
	0.013

	
	Carbohydrate intake
	53
	0.70 (0.38, 1.31)
	0.265

	
	Protein intake
	53
	0.62 (0.30, 1.30)
	0.208

	MR Egger
	SF intake
	53
	2.24 (1.19, 4.19)
	0.012

	
	Carbohydrate intake
	53
	0.81 (0.38, 1.71)
	0.582

	　
	Protein intake
	53
	0.66 (0.31, 1.41)
	0.281

	IVW
	PUF intake
	52
	1.45 (0.85, 2.45)
	0.171

	
	Carbohydrate intake
	52
	0.77 (0.39, 1.50)
	0.444

	
	Protein intake
	52
	0.79 (0.36, 1.72)
	0.549

	MR Egger
	PUF intake
	52
	1.77 (0.86, 3.65)
	0.12

	
	Carbohydrate intake
	52
	0.96 (0.41, 2.26)
	0.925

	　
	Protein intake
	52
	0.80 (0.37, 1.76)
	0.582

	All forms of AD-outcome
	　
	　
	　
	　

	IVW
	Total fat intake
	54
	2.09 (1.22, 3.57)
	0.007

	
	Carbohydrate intake
	54
	0.69 (0.39, 1.20)
	0.184

	
	Protein intake
	54
	0.68 (0.36, 1.28)
	0.233

	MR Egger
	Total fat intake
	54
	2.27 (1.24, 4.16)
	0.008

	
	Carbohydrate intake
	54
	0.78 (0.39, 1.58)
	0.491

	　
	Protein intake
	54
	0.68 (0.36, 1.29)
	0.237

	IVW
	SF intake
	53
	1.60 (1.01, 2.52)
	0.043

	
	Carbohydrate intake
	53
	0.81 (0.49, 1.34)
	0.416

	
	Protein intake
	53
	0.71 (0.39, 1.28)
	0.255

	MR Egger
	SF intake
	53
	1.83 (1.11, 3.03)
	0.018

	
	Carbohydrate intake
	53
	1.01 (0.55, 1.84)
	0.976

	　
	Protein intake
	53
	0.77 (0.42, 1.42)
	0.404

	IVW
	PUF intake
	52
	1.19 (0.80, 1.78)
	0.39

	
	Carbohydrate intake
	52
	0.79 (0.47, 1.31)
	0.356

	
	Protein intake
	52
	1.01 (0.56, 1.84)
	0.965

	MR Egger
	PUF intake
	52
	1.52 (0.88, 2.63)
	0.135

	
	Carbohydrate intake
	52
	1.02 (0.53, 1.96)
	0.949

	　
	Protein intake
	52
	1.04 (0.57, 1.88)
	0.908


Notes: SF meant saturated fat, PUF meant polyunsaturated fat, LOAD meant late-onset Alzheimer’s disease, AD meant Alzheimer's disease. IVW meant inverse variance weighted. nSNPs meant the number of SNPs used in the multivariable MR analysis. 
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	Exposure
	Outcome
	nSNPs
	Heterogeneity test
	
	Pleiotropy Test

	
	
	
	Q
	P
	
	Egger.intercept
	Egger.SE
	P

	Total fat intake
	LOAD
	54
	50.54 
	0.492 
	
	0.000 
	0.013 
	0.978 

	
	All forms of AD
	54
	42.95 
	0.781 
	
	-0.007 
	0.011 
	0.550 

	SF intake
	LOAD
	53
	53.63 
	0.337 
	
	-0.008 
	0.013 
	0.514 

	
	All forms of AD
	53
	45.16 
	0.668 
	
	-0.013 
	0.010 
	0.210 

	PUF intake
	LOAD
	52
	58.71 
	0.161 
	　
	-0.012 
	0.015 
	0.415 

	
	All forms of AD
	52
	44.63 
	0.651 
	
	-0.015 
	0.011 
	0.203 


Notes: SF meant saturated fat, PUF meant polyunsaturated fat, LOAD meant late-onset Alzheimer’s disease, AD meant Alzheimer's disease. MVMR meant multivariable MR with adjusting for protein and carbohydrate intakes. IVW meant inverse variance weighted. nSNPs meant the number of SNPs used in the multivariable MR analysis. IVW Cochran’s Q test was performed for the test of heterogeneity. 
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