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Supplementary Figure 2: Heatmap of module preservation scores for modules identified in

UKBEC in other expression datasets, across different brain regions, across pre-natal and post-

natal life, in other non brain tissues, and in mouse hippocampus.

Module conservation was assessed using the Zsummary value [31], which quantifies the degree

of module preservation between gene expression datasets. Moderate preservation of co-

expression is indicated by a Zsummary score of >5) and strong preservation by a Zsummary SCOre

>10.
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Supplementary Figure 3: Gene Set Enrichment Analysis (GSEA) plot of non
synonymous de novo mutations (nsDNM) in patients ascertained for epileptic
encephalopathy (EE) for genes coding for proteins with higher degree in the M30

protein-protein interaction (PPI) network.

The GSEA was performed ranking genes according to the number of intra-
modular PPI and showed significant enrichment (Normalized Enrichment Score

NES: 2.4, FDR g-value: 0.0013).
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Supplementary Figure 4: Differential expression analysis of M30 genes in

epileptic hippocampus in three epilepsies.

a. “Volcano plot’ of statistical significance against fold change between cases and
controls. Each dot represents one gene of M30. Red dots are genes with non
synonymous de novo mutation (DNM) in patients ascertained for EE. b. GSEA
plots showing significant enrichment of M30 in down-regulated genes in
epileptic hippocampus in all three epilepsies (human TLE: NES=-4.51, P <10-5;

pilocarpine TLE mouse model: NES=-5.83, P <10->; Dravet model: NES=-3.69, P

<10-9).
Human temporal lobe epilepsy (TLE) Pilocarpine mouse model of chronic TLE Scnla knock-in Dravet disease model
(24 patients/23 controls) (100 cases/100 controls) (5 cases/4 controls)
a.
89 .
- S <
8 - 3 R :. g
R
: R . "
o ) ..;AI- - I
Mx‘ M,
<0‘5 U‘U 70‘5 U‘O 0‘5
logdchangecasesioonol ~~~ lopwdchangecasssioontsLog2lold change casesfcontrols
b.
|

§ -ouzs

S -0150
o7

Wu 2 W‘\ I 1 Iul W

2 40 a pos (positvely correlted

25

£

10 e 6108

{,




Supplementary Figure 5: GSEA plot of M30 for genes anti-correlated to seizure

frequency in the pilocarpine mouse model of chronic TLE.

The GSEA was performed ranking genes according to their Spearman correlation
coefficient with frequency of seizures weighted by significance and showed
enrichment of M30 in genes anti-correlated to seizure frequency (NES=-6.68, P

<10-4).
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Supplementary Figure 6: Dose effect on significance of enrichment of M30 for

genes significantly upregulated by valproic acid.
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Supplementary Figure 7: Mapped M30 genes which are up or down regulated by

valproic acid.

Log2 fold change in a gene’s expression on the x-axis plotted against - log10
pvalue of differential expression on the Y. Genes to the left of zero are down-
regulated by the drug, and genes to the right are upregulated. Genes significantly

differentially expressed (DE) at FDR <10% are highlighted in red.
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