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Selection of genetic instrumental variables (IVs)
Genetic IVs for different types of nutrient intake and late-onset Alzheimer's disease (LOAD) and all forms of Alzheimer's disease (AD) were identified as the lead single nucleotide polymorphisms (SNPs) in loci reaching significant levels (P<5×10-8 for LOAD and all forms of AD, P<1×10-5 for nutrients intake). Independent SNPs were identified by clumping for linkage disequilibrium (LD) threshold r2 < 0.001 and distance > 10,000 kb, referring to 1000 genomes European reference panel. SNPs with minor allele frequency (MAF) <0.001 were excluded. Proxy SNPs were used (r2 > 0.8) when the SNPs were not available in the summary statistics of the outcomes. Besides, SNPs were investigated in the PhenoScanner genome-wide association study (GWAS) database (1, 2), and those previously reported to be associated with the outcomes (P<1×10-5) were excluded. Palindromic SNPs with intermediate allele frequencies (MAF>0.4) were disregarded. Mendelian randomization-Pleiotropy RESidual Sum and Outlier (MR-PRESSO) test was applied, and SNPs identified as the outliers were excluded when the MR-PRESSO global test was significant(3). MR Steiger directionality test was applied to test whether the correlation between the IVs and exposure was larger than that between IVs and the corresponding outcome(4). 
F statistic for each IV (F = [β / SE]2) was calculated to test for the weak IV bias. β referred to the effect of each IV on the exposure, and SE referred to the standard error of β. Average F statistics for IVs of the same exposure were also calculated (F = R2 [sample size - number of IVs – 1] / number of IVs [1 - R2]), in which R2 was the variance of exposure explained by IVs, obtained from the MR Steiger direction test. F statistic greater than 10 meant the possibility of the bias was small(5). For the F statistics of the IVs in the multivariable MR (MVMR) analysis, the statistical method extended from univariable MR (UVMR) by Sanderson was only appropriate for the non-overlapping exposures GWAS summary statistics(6). Thus, we couldn’t calculate the condition F statistics in the present MVMR.
SNPs identified in UVMR were applied in MVMR analysis, and SNPs for fat intake and other types of nutrient intake were pruned to exclude any SNPs with a pairwise LD R2 >0.001, distance < 10,000 kb.

Multivariable MR analysis
[bookmark: OLE_LINK157][bookmark: OLE_LINK158]In the MVMR analysis, the inverse variance weighted (IVW) method, based on a random effect model, was used as the main analysis (7). Besides, an extension of the MR-Egger method was applied for the potential pleiotropy(8). Cochran’s Q test and the test of the intercept of MR-Egger regression were performed for the possible heterogeneity and pleiotropy, respectively. 
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