For each of the 27 runs (15 mean and 12 concatenation) of the performance of features analysis on the binary classification viral dataset, SHAP values for each protein were summed and used to order proteins in a set from highest to lowest summed SHAP value. Gene Ontology (GO) [1] was extracted from the molecular signatures database [2] with the R package msigdbr [3]. 826 of the 2146 proteins had associated GO information. Set enrichment was conducted with fgsea [4] with no limitations to set size, and p-values were reported for each set. The top 10 significant sets by p-value (lowest p-value) were then plotted in a presence/absence heat map. The x-axis corresponds to model run, the y-axis corresponds to GO term, and the color represents whether the given term was in the top ten functions ranked by gene set enrichment. 
 
If the models were consistently ranking different biomolecules all corresponding to the same functional terms, this would be an indication that while there is feature ranking instability, the instability is a product of flexible "swapping" amongst biomolecules associated with the same GO terms. Because we see that the GO terms themselves are different across runs, we have higher confidence that the variation in SHAP rankings is tied to an underlying variation in GO term / biological function rankings. This ranking instability in the GO terms supports the hypothesis that conclusions drawn from SHAP importance scores may be unreliable.
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 Figure S1: Presence/Absence heat map comparing top ranked GO terms (y-axis) across experimental runs (x-axis). Blue hexes correspond to GO term being in the top 10 ranked GO terms determined with gene set enrichment analysis.
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