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Extended Data Table 2 | Sensitivity analyses for individual protein analytes

This table displays the linear regression analyses of the 33 proteins that are differentially expressed in ALS cases, evaluated in two scenarios: (1) the model without the genetic UMAP 
covariates (n = 183 ALS compared to n = 172 healthy controls and n = 137 patients with other neurological disorders) and (2) the model omitting samples from patients with other neurological 
diseases (n = 183 ALS compared to n = 172 healthy controls only). Additionally, the baseline analysis is provided for context, showing results from the linear regression analysis that incorporates 
genetic covariates and includes patients with other neurological diseases (n = 183 ALS cases compared to n = 172 healthy controls and n = 137 patients with other neurological diseases) 
(Table 1).
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Extended Data Table 3 | Plasma proteins associated with C9orf72-related ALS

This table lists the eight proteins showing differential abundance in ALS C9orf72 carriers. Protein levels were assayed using the Olink Explore 3072 platform. The panel refers to the modular 
Olink panel (cardiometabolic, inflammatory and oncology) of the listed protein. Significance was assessed using two-sided moderated t-tests with P values adjusted by the FDR method.
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Extended Data Table 4 | Mendelian randomization analyses performed on protein expression levels and ALS

Mendelian randomization analyses were performed using GWASs of pQTL (n = 54,219 UK Biobank participants) and a large ALS GWAS (n = 29,612 cases and n = 122,656 controls). This 
comprehensive analysis included inverse-variance weighted Mendelian randomization, MR Egger and weighted median. The proteins (n = 13) were analyzed when two or more SNPs were 
shared between the exposure and instrument GWASs. The remaining differentially expressed proteins (n = 20) were not evaluated due to either missing data or too few shared SNPs. Traits were 
considered consistent with a causal effect when P ≤ 0.05. β, beta; MR, Mendelian randomization. Beta estimates were derived using the Wald ratio or the inverse-variance weighted method. 
s.e. values were calculated using the delta method or regression residuals. Two-sided P values tested the null hypothesis of no causal effect.
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Extended Data Table 5 | Performance of the machine learning models used to predict ALS diagnosis

This table shows the metrics used to evaluate the performance of the models based on the 36 initial features (33 proteins, sex, age at plasma collection and plasma collection tube type) 
across three cohorts: (1) the Testing Set (n = 48 ALS cases versus n = 42 healthy controls plus n = 33 patients with other neurological diseases); (2) the External Validation Set 1 (n = 14 ALS cases 
versus n = 15 healthy controls plus n = 17 patients with other neurological diseases); and (3) the External Validation Set 2/UK Biobank (n = 13 ALS cases versus n = 23,601 control samples). 
Additional finetuning and feature selection using the genetic algorithm method was performed for the best-performing model (random forest). The best-performing model is in bold.
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