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Supplementary information
[bookmark: sec-supp]S.1 Evaluating the feasibility of subdividing the primary categories
Corina Symphony on the command line (licensed from Molecular Networks GmBH and Altamira LLC) was used to compute the 129 PFAS ToxPrints [44]. The Fisher’s exact test was used to compute an odds ratio and associated p value for each PFAS ToxPrint relative to the OECD primary category designation. This was comparable with the methodology discussed in Wang et al. [57]. A PFAS ToxPrint was considered enriched if it had an odds ratio greater than or equal to 3, a one-sided Fishers exact p-value less than 0.05 (probability value of the odds ratio being greater than 1) and the number of True Positives (TP) was determined to be greater than or equal to 3. For the “unclassified” primary category, the top enriched ToxPrints were PFAS bond and chain features including pfas_bond:S(=O)O_sulfonicAcid_acyclic_(chain)_SCF, pfas_chain:FT_n1_OP, pfas_chain:FT_n2_OP the latter represent fluorotelomer chains with either 1 or 2 CH2 units and an organophosphorus terminus. On the otherhand, the “PFAA precursors” had alcohols and carbonyls as enriched functional groups (pfas_bond:COH_alcohol_pri-alkyl_CF, pfas_bond:CC(=O)C_ketone_generic_CF). The intention was to explore whether certain types of features were specifically enriched in these broad primary categories to consider subcategorizing them to reduce the starting membership. The full set of enrichments for all primary categories are provided as a separate data file. 
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[bookmark: fig-miti]Figure S1: Overlap of MITI training data substances with TSCA substances using Morgan chemical fingers and represented in a UMAP plot
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[bookmark: fig-ecdfs-within]Figure S2: ECDFs of the within categories based on the chain length threshold of 7




	[image: ]
[bookmark: fig-ecdfs-bet]Figure S3: EDCFs for selected between category combinations for carbon chain length categories
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[bookmark: fig-ecdfs-left]Figure S4: EDCFs for selected terminal categories to demonstrate left shift in pairwise distance
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[bookmark: fig-cat-mem]Figure S5: Correlation between terminal categories with large membership size and the number of designations represented amongst their memberships
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Figure S6: Boxplots of the variation of 25th percentiles of point of departure values (PODs) from non-cancer and repro/developmental studies. The box in the boxplot reflects the quartiles of the dataset, whilst the whiskers extend to + 1.5 * inter-quartile range (IQR). Outliers are shown as points if they exceed 1.5 * IQR. The repro/developmental boxplot is shown below the non-cancer boxplot for a given terminal category.
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[bookmark: fig-nams-hm]Figure S7: Heatmap of NAM flags for substances tested that overlap with the PFAS inventory
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[bookmark: fig-rfc]Figure S8: Barplot of the performance scores for the random forest classification model as applied to the hold out set of terminal categories
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