Supplemental Methods

Biosamples
Peripheral blood was collected via peripheral venipuncture, processed for plasma, aliquoted into cryovials, and stored at -80°C. Urine was collected in a specimen collection cup, aliquoted into cryovials, and stored at -80°C. Samples were shipped on dry ice to the Dartmouth Trace Element Analysis Core for analysis following their standard protocols. Briefly, plasma and urine samples were homogenized and then acid-digested with 1% HNO3. The following 23 metals were measured in plasma and urine samples: aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, molybdenum, nickel, selenium, silver, strontium, thallium, tin, uranium, vanadium, and zinc. Analysis was performed by inductively coupled plasma mass spectrometry (ICP-MS) on an Agilent 8900 ICP-MS. Five or more multi-point calibration curves were constructed for each element with a correlation coefficient criteria>0.995. Following calibration, an initial calibration blank and an initial calibration verification were performed. Continuing calibration verifications were completed every 10 samples. Wilcoxon rank sum tests compared metal levels in ALS cases and controls and Spearman correlation coefficients were employed to visualize correlation plots.

Genetic Samples
Samples were genotyped in three separate batches. In the first batch, 188 samples were genotyped on the OmniExpress array. In a second batch, as previously described,1 512 samples were genotyped using the Infinium Multi-Ethnic Global-8 array. Lastly, 305 samples were genotyped using the Infinium Global Diversity Array-8 Kit. For each batch of data, QC filtering was applied at the SNP (Supplemental Figure 1) and sample level (Supplemental Figure 2). A total of 926 samples were available after QC and merging. These were then imputed to the Haplotype Reference Consortium reference panel via the University of Michigan imputation server. After filtering the SNPs that had imputation Rsq<0.5 and minor allele frequency<1%, 7,733,379 SNPs remained (Supplemental Figure 1).
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