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Supplemental Figure S4 Thakurela & Sahu et al.
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Supplemental Figure S5
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Supplemental Figure S6 Thakurela & Sahu et al.
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LEGENDS FOR SUPPLEMENTAL FIGURES

Supplemental Figure S1.

(A) Heat map showing correlation of FAIRE-seq replicates. (B-D) Scatter plot showing
replicate correlation and enrichment distribution of all identified peaks for NP (B), TND1 (C)
and TND10 (D). (E) Bar plot showing mapping statistics of reads obtained for each FAIRE-
seq sample. X-axis represents percentage of alignment. (F) A profile plot showing normalized
FAIRE enrichment around TSS of all genes in different stages of neurogenesis. X-axis shows
distance from TSS, while y-axis represents library size normalized enrichment. (G) Bar plot
showing distribution of FAIRE peaks in different genomic locations in NP, TND1 and TND10.
(H) Bar plot showing feature size normalized distribution of FAIRE peaks in different genomic

locations in NP, TND1 and TND10.

Supplemental Figure S2.

(A) Heat map showing the correlation of H3K27ac replicates. (B-D) Scatter plot showing the
replicate correlation and enrichment distribution of all identified H3K27ac peaks for NP (B),
TND1 (C) and TND10 (D). (E) Bar plot showing the mapping statistics of H3K27ac ChlIP-seq
reads obtained for each sample. The x-axis represents the percentage of alignment. (F) Bar
plot showing the total number of enriched peaks identified in NP, TND1 and TND10. (G) Bar
plot showing the number of unique enriched peaks identified in NP, TND1 and TND10. (H)
Box plot showing the distribution of peak width in NP, TND1 and TND10. P-values are
calculated using Wilcoxon test. (I) A profile plot showing normalized H3K27ac enrichment
around the TSS of all genes. The x-axis shows the distance from the TSS; the y-axis
represents the library size-normalized enrichment at different stages of neurogenesis. (J) Bar
plot showing the overlap of all FAIRE peaks with H3K27ac peaks. A peak was considered to
be overlapping if the coordinates of FAIRE peaks showed at least 20% overlap with H3K27ac
peak. (K) Bar plot showing the overlap of unique FAIRE peaks with H3K27ac peaks using
the same approach as in J. (L) Bar plot showing the overlap of all H3K27ac peaks with

FAIRE peaks using 20% overlapping criteria. (M) Bar plot showing the overlap of unique



H3K27ac peaks with FAIRE peaks using same criteria as in (L). (N) Bar plot showing the
number of all H3K27ac peaks that lie within 1 kb from FAIRE peaks. (O) Bar plot showing the
number of unique H3K27ac peaks that lie within 1 kb from FAIRE peaks. (P) Bar plot
showing feature size normalized distribution of FAIRE and H3K27ac overlapping peaks in
different genomic locations in NP, TND1 and TND10. (Q) Box plot showing the expression of
adjacent stages for the genes closest to NP, TND1 and TND10 unique H3K27ac sites.
Genes were divided into overlapping bins based on the distance of the distal regulatory
elements from the TSS. Expression is reported as reads per kilobase of transcript per million
mapped reads (RPKM). (R) Stacked bar plot showing the overlap of all uniquely identified

H3K27ac sites in TND10 with H3K27ac sites from other tissues.

Supplemental Figure S3.

(A) Cell viability assay showing total number of viable cells in control and NMDA treated
neurons. (B) Representative immunoblots (n=2) showing caspase3 in NMDA induced
neuron. B-actin is shown as a loading control. (C) Immunofluorescence microscopy for 3 lli
Tubulin staining in control and NMDA treated neurons confirming no symptoms of neuronal
degeneration. Images were taken at 63X magnification (D) mRNA levels for classical activity
modulated gene Npas4 in neuron treated with NMDA or NMDA in presence of NMDAR
antagonist DAPV or L-glutamate were measured by gRT-PCRs relative to Actb plotted on the
y-axis. Error bars represent SEM from independent biological replicates. (E-F) mRNA
expression kinetics of neuronal activity modulated genes upon various concentrations of
NMDA were measured by gRT-PCRs relative to Actb and plotted on the y-axis for ES-
derived neurons (E) and cortical neurons (F). (G-H) Bar plot showing the enrichment of
known mouse phenotypes in genes down-regulated (G) and upregulated (H) upon NMDA
treatment. The bars reflect the number of genes in each category; the lines represent the
multiple tested corrected p-value of the corresponding GO term. () Volcano plot showing up-
and down-regulated lincRNAs upon NDMA treatment in TND10 neurons. The x-axis
represents the fold change between control and NDMA in log2; the y-axis shows the adjusted

p-value in -log10. (J) Heat map showing the expression of the genes nearest to differentially



expressed lincRNAs. (K) Density plot showing distance (in kb, log2) of lincRNA from nearest
gene TSS. (L) Scatter plot displaying changes in expression of lincRNA and corresponding
nearest genes. (M-N) Bar plots showing enrichment of biological processes in down-(M) and
up-regulated (N) genes near down- or up-regulated lincRNAs upon NDMA treatment
respectivelly. The bars reflect the number of genes in each category; the lines represent the

multiple tested corrected p-value of the corresponding GO term.

Supplemental Figure S4.

(A) mRNA levels for knockdown efficiency of target gene in epithelial cells pre-depleted for
two days with specific siRNA against pro-survival genes were measured by gRT-PCR
relative to Actb and plotted on the y-axis. Error bars represent SEM from independent
biological replicates. (B) Representative images of colony forming assay performed on
epithelial cell after 7 days of siRNA-mediated depletion of pro-survival factors compared to

non-targeting control (NTC). (C) Representative Bright field images of the cells described in

(B).
Supplemental Figure S5.

(A) Representative browser tracks of few progenitor genes showing increase in expression

upon NMDA. (B) Same as in (A), but showing down-regulation of selected neuronal genes.

Supplemental Figure S6.

(A) Comparison of NMDA modulated H3K27ac peaks with H3K27ac peaks changing
between NP and TND10. Peaks that are either losing or gaining two fold enrichment upon
NMDA treatment were compared with two fold changing H3K27ac peaks between NP and
TND10. A peak was considered to be overlapping, if it was found to be within 1kb distance of
peaks modulated during neurogenesis (NP to TND10). (B) Venn diagram showing overlap of
significantly down-regulated genes upon NMDA with significantly down or up-regulated
genes between NP and TND10. (C) Same as in (B) but for genes significantly up-regulated

upon NMDA.. (D-E) Stacked bar plot showing the overlap of NMDA-induced (D) or -reduced



(E) peaks with H3K27ac peaks from several embryonic and adult stages taken from E11.5,
E14.5, E.17.5, PO, P7, P21, P56 cortex (Nord et al. 2013). (F-G) List of top 25 transcription

factors motifs identified in NMDA-reduced (F) and NMDA-induced (G) peaks.

Supplemental Figure S7.

(A-B) Heat map showing the expression of genes, binned based on distance (10kb, 20kb,
30kb, 50kb and 75kb) from NMDA-reduced (A) or NMDA-induced distal peaks (B) in control-
and NMDA-treated day 10 neurons. (C-D) Bar plots showing the enrichment of biological
processes in genes that are near to down- and up-regulated distal regulatory regions and
their expression reproducibly changed by at least 1.5-fold. The bars reflect the number of
genes in each category; the lines represent the multiple tested corrected p-value of the
corresponding GO term. (E) mRNA levels for genes shown in Fig. 7H upon NMDA mediated
activation in mouse cortical neurons isolated from E16.5 mouse brain measured by gRT-PCR
relative to Actb and plotted on the y-axis. Error bars represent SEM from independent

biological replicates.

Supplemental Figure S8.

(A) Enrichment of biological process in genes near to non-promoter control only super-
enhancers of day 10 neurons. Bars reflect count of gene in each category while line
represent multiple tested corrected p-value, displayed as alternate x-axis, of corresponding

GO term. (B) Same as in (A) but for NMDA unique super-enhancers.

Supplemental Figure S9.

(A-B) Heat maps showing expression of genes near to control (A) and NDMA (B) non-

promoter super-enhancers in control and NDMA-treated neurons.
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