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Figure S1: Examples of co-localized regions. GenoNet scores (black solid lines) and -CDTS
scores (green solid lines), and two 1 Kb windows (blue and red horizontal solid lines for range,
vertical dotted lines for start and end positions) are shown for one random position in each
region (indicated by the vertical purple line), along with their co-localization local fdr’s.
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(a) Co-localized regions across tissues (b) Cross-tissue overlap
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Figure S2: (a) Number of 1 Kb regions with co-localization local fdr < 0.2
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, for each tissue/cell

type in Roadmap. (b) Jaccard index of overlap between different tissues using regions with
co-localization local fdr less than 0.2 in each of 127 tissues/cell types in Roadmap.
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Figure S3: The mean GenoNet scores for each tissue/cell type in Roadmap, ordered by tissues

group mean.



\ Common variants are depleted in co-localized regions
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Figure S4:  Depletion of common variants in co-localized regions. We consid-

ered several frequency bins on the x-axis, and the enrichment ratio is defined as
P(variant is in specific frequency bin | local fdr < 0.3)/P(variant is in specific frequency bin).



Essential Genes

Figure S5: P values from Wilcoxon rank-sum tests comparing local fdr values for 3 kb regions
upstream of transcription start sites for human orthologs of mouse essential genes with those
for the rest of the genes.
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Figure S6: Co-localization results for de novo mutations with small local fdr’s (the brain tissue
with the smallest local fdr is shown for each mutation) and experimental evidence of effects
on transcriptional activity. GenoNet scores (black solid lines) and -CDTS scores (green solid
lines), and two 1 Kb windows (blue and red horizontal solid lines for range, vertical dotted lines
for start and end positions) are shown for each mutation (indicated by the vertical purple line),
along with their co-localization local fdr’s. The NA values for some of the segments reflect
constant values for one of the scores in the windlow.



Nearest gene FOXO3, Brain Germinal Matrix, chr6:108877750-108881225
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Figure S7: Co-localization results for de novo mutations with small local fdr’s (the brain tissue
with the smallest local fdr is shown for each mutation) and experimental evidence of effects
on transcriptional activity. GenoNet scores (black solid lines) and -CDTS scores (green solid
lines), and two 1 Kb windows (blue and red horizontal solid lines for range, vertical dotted lines
for start and end positions) are shown for each mutation (indicated by the vertical purple line),
along with their co-localization local fdr’s. The NA values for some of the segments reflect
constant values for one of the scores in the window.
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Figure S8: Significance level for testing differential expression for proband and sibling allele in
a dual-luciferase assay, versus minimum co-localization local fdr of ten brain tissues for 51 de
novo mutations in ASD probands; mutations with minimum co-localization local fdr below 0.4
are represented as squares, and labeled with their nearest gene; all other mutations are shown
as circles. Significance levels for testing differential expression were computed on the basis of a
t test and Fisher’s combined probability test (two sided; gray for p < 0.05, orange for p < 0.01,
blue for p < 0.001, red for p < 0.0001).
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Figure S9: Significance level for testing differential expression for proband and sibling allele in
a dual-luciferase assay, versus (a) -CDTS scores for 42 de novo mutations in ASD probands;
mutations with -CDT'S score above 6 are represented as squares; all other mutations are shown
as circles. (b) pLI score for genes closest to 48 de novo mutations in ASD probands; mutations
that correspond to genes with pLI above 0.8 are represented as squares; all other mutations are
shown as circles. (c) DNA disease impact scores for 51 de novo mutations in ASD probands;
mutations with scores above 3 are represented as squares; all other mutations are shown as
circles. Significance levels for testing differential expression were computed on the basis of a t
test and Fisher’s combined probability test (two sided; gray for p < 0.05, orange for p < 0.01,
blue for p < 0.001, red for p < 0.0001).
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ASD midfetal coexpression LincRNA FMRP targets Developmental Delay
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Figure S10: Gene Set Analyses. For each gene set, the -logl0(p values) from a Wilcoxon rank
sum test of difference between brain local fdr for the mutations residing within 1 Mb of TSS
of genes in the set, in ASD probands vs. unaffected siblings are shown. The test is performed
on the 100-10000 mutations with the lowest brain local fdr in ASD probands and unaffected
siblings, respectively, as described in the Appendix.
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Figure S11: Significance of gene sets results as assessed by permutations (using mutations
within + 2Mb of T'SS of genes in each set) . For each gene set, the observed maximum -log 10(p
value) is shown using the red vertical line, along with the distribution of the maximum -log 10(p
value) in 1000 permutations, where the ASD proband/unaffected sibling status of the de novo
mutations are permuted as explained in the Appendix. The estimated p value for the observed
maximum -log 10(p value) is reported in the topright corner.
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Figure S12: Significance of gene sets results as assessed by permutations (using mutations
within + 1Mb of TSS of genes in each set). For each gene set, the observed maximum -log 10(p
value) is shown using the red vertical line, along with the distribution of the maximum -log 10(p
value) in 1000 permutations, where the ASD proband/unaffected sibling status of the de novo
mutations are permuted as explained in the Appendix. The estimated p value for the observed
maximum -log 10(p value) is reported in the topright corner.
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