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Supplementary Figure 1; NEDAUS Episignature Discovery Cohort. (A) Euclidean hierarchical clustering
heatmap, where each column stands for a NEDAUS discovery case or control, and each row represents a
probe chosen for the episignature. The heatmap clearly differentiates cases (in red) from controls (in blue).
(B) Multidimensional scaling (MDS) plot demonstrating the separate clustering of NEDAUS cases and controls
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Supplementary Figure 2; NEDAUS Episignature Discovery and Positive VUS Combined Training. (A) Euclidean
hierarchical clustering heatmap depicting NEDAUS cases and controls, with each column representing a case
or control, and each row indicating a selected probe for the episignature. The heatmap shows a distinct
separation between cases (in red and purple) and controls (in blue). (B) The MDS plot illustrates the
separation of NEDAUS cases and controls, highlighting the similarity between NEDAUS pathogenic samples
and the positive VUS. (C) The SVM classifier model was trained using selected NEDAUS episignature probes,
75% of controls, and 75% of other neurodevelopmental disorder samples (in blue). The remaining 25% of
controls and 25% of other disorder samples (in grey) were reserved for testing. The plot indicates that
NEDAUS training samples had MVP scores near 1.
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Supplementary Figure 3; Combined Discovery and Positive VUS Cohort Leave-25%-Out Cross
illustrates eighteen rounds of leave-25%-out cross-validation. In each round, test case samples (in black) are used for
testing, while the remaining cases (in red) are used for episignature training, along with control training samples (in blue) in
both the heatmap and MDS plots. The final plots show the MVP scores of the SVM classifier model, which is trained using
the selected NEDAUS episignature probes from training cases, 75% of controls, and other EpiSign samples (in blue). The
remaining 25% of controls and other disorder samples are used for testing, along with the NEDAUS testing case samples (in

grey).
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Supplementary Figure 4. DMPs annotated in the context of CpG islands and genes . (A) DMPs in relation to genes: Promoter (0-1 kb
upstream of the transcription start site), Promoter+ (1-5 kb upstream of the TSS), CDS (coding sequence), and Intergenic (other genome
regions). (B) DMPs in CpG islands: Island (CpG islands), Shore (within 0-2 kb of a CpG island boundary), Shelf (within 2-4 kb of a CpG

island boundary), and Inter CGI (other genome regions).
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