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Supplemental Fig S1 (A) Sorting of E11.5 mouse cortex and spinal cord neural cells using
MACS with anti-PROMININ-1 microbeads enriches for NSCs as revealed by the expression
of the progenitor marker SOX1 and the depletion of TUJ1* cells. (B) RNA-seq analysis of
sorted NSCs reveals that cells isolated from the cortex and the spinal cord express marker
genes consistent with their region of origin. (€) Heat map comparisons reveal that the vast
majority of the DHS identified in E11.5 mouse cortical NSCs, and many of the open regions
identified in E11.5 mouse spinal cord NSCs, are represented in the E14.5 mouse brain

tissue (ENCODE).
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Supplemental Fig S2 (A) Dnase I cleavage density profiles for cortex (blue), spinal cord
(red), ESCs (green), endoderm (purple) and mesoderm (yellow) aligned to a region of
mouse chromosome 16 illustrates specific and common DHS regions. (B) Venn diagram
showing specific and overlapping (white circle) DHSs, with inset values showing the
number of DHSs in each group (white) and number of associated genes (black within
brackets). (€) Graph showing the average number of DHSs per gene in each group. (D)
Distance to nearest TSS of specific and common groups of DHSs. Bar sections show the
percent of DHSs less than 1kb (black), 1-10kb (dark grey) and >10kb (light grey) from TSS.
(E) Relative GO-term enrichments for the genes with a specific or common expression
pattern in RNA-seqs from spinal cord and cortex tissue. (F) Relative enrichment scores for
various GO-terms significant for DHS associated genes in each group, with p-values
displayed for significant enrichments. (G) Graph depicts spatial activity in E11.5 embryos of
transgenic enhancers from the VISTA Enhancer Browser that overlap with DHSs
indentified in cortical and spinal cord NSCs. LacZ stained E11.5 embryos show regional
activity of three representative transgenic enhancers. (H) Percentage of specific or common
DHSs associated with genes with a specific and common expression pattern. (I) Specific
expression pattern for genes associated with DHSs found in cortex or spinal cord. (J)
Scattered plot showing the peak size of common DHSs in cortical and spinal cord NSCs,
depending on whether they are associated with genes primarily expressed in the cortex
(blue dots) or spinal cord (red dots). The specific relationship between chromatin
accessibility and gene expression is reflected by differences in the angle of the group
specific regression lines. P-values for both the cortex and spinal cord specific regression

lines, assuming a null hypothesis where the cortex specific or spinal cord specific data



come from the same distribution, are <2.2e-16. Gene expression was defined as cortex or
spinal cord specific if the expression levels differed more than 3-fold between the spinal

cord and cortex.
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Supplemental Fig S3 (A) Top three binding motifs commonly enriched above a random
background in cortical and spinal cord DHSs. P-values for motifs in cortical and spinal cord
DHSs are shown. (B) Centrally enriched SOX motifs in ChIP-seq peaks. Probabilities of
finding motifs at distances from peak centres are shown. (C) Heatmaps of reads from
replicate cortex SOX2 ChIP-seqs and merged SOX2 ChIP-segs in the spinal cord and ES-
cells. (D) Relative enrichment of LHX and HOX motifs in DHSs with a SOX2 peak in cortex
(white) or spinal cord (grey) over DHSs from the same tissue without a SOX2 peak. (D) Raw
rpkm values for LHX2 and HOXA9 in cortex (blue) and spinal cord (red) progenitors, with
error bars representing s.d. (F) In situ hybridization analysis shows that LHX2 is mainly
expressed in NSCs of the cortex, whereas HOXA9 is mainly expressed in NSCs of the spinal

cord. Stars represent padj- values of 0.05>p>0.01 (*), 0.01>p>0.001 (**) or p<0.001 (***).
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Supplemental Fig S4 (A, B) Representative examples of resulting transgenic zebrafish
embryos after injection with GFP-reporters containing enhancer elements bound
commonly (A) or specifically by SOX2 in the mouse spinal cord (A) or cortex (B). Genomic
coordinates of mouse enhancers are shown. Numbers within brackets represent fraction of
zebrafish embryos with appropriate GFP-expression over the number of live embryos, 50-

55 hours after the injection of transgenic reporter constructs.
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Supplemental Fig S5 (A,B) Activity of transgenic wild type enhancers bound by SOX2 in
the mouse cortex (A) or spinal cord (B), compared to activity of enhancers upon mutation
of SOX-motifs (SOX mut.) and LHX-motifs (LHX-mut.) or HOX-, PBX-, and MEIS-motifs (HOX
mut.). Enhancer versions in which the nucleotide sequences have been randomized
(synthetic) apart from intact LHX- and SOX-motifs or intact HOX-, PBX-, MEIS- and SOX-
motifs. Swap represents GFP-reporter variants containing enhancer versions in which the
LHX-motifs were swapped for HOX-, PBX-, and MEIS-motifs or in which HOX-, PBX- and
MEIS-motifs were swapped for LHX-motifs. Ctrl MOs, sox2 MOs and soxZ2/3 MOs show
activity of GFP-reporters upon co-injection with control morpholinos or morpholinos
targeting sox2 or sox2/sox3. Fraction of embryos with representative reporter activity over
live embryos 50-55 hours after injection is shown as absolute numbers (within brackets)

or as percentage.
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Supplemental Fig S6 (A) Co-immunoprecipitation experiments in transfected HEK293
cells reveal that MYC-tagged versions of LHX2 and HOXB6 can interact with FLAG-tagged

S0X2, and vice versa.
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Supplemental Fig S7 (A) RPKM fold change (FC) values in the spinal cord versus the
cortex of genes deregulated upon HOXB6 misexpression in E13.5 cortices. (B)
Immunohistochemical analysis of HOXB6 electroporated cortices demonstrate a broad
upregulation of MASH1 and PRDM12, which are normally expressed predominately in the
spinal cord compared to the cortex. (C-F) DHSs (C), SOX2 binding in spinal cord (D) or
cortex (E) and HOX motif enrichment (F) within 50 kb of TSSs of genes up- (dark grey),
down- (light grey) or unregulated (black) in cortical NSCs following HOXB6 misexpression.
(G) DNAse I- and SOX2 ChIP-seq reads from spinal cord (red) and cortex (blue) aligned to
regions around spinal cord specific genes that are upregulated by HOXB6 misexpression in
cortex. Inset values to the right show read-scale and peak read stack height (internal) for
regulatory regions with conserved HOX motifs (shown below). Bar graph show raw rpkms
for each HOXB6 upregulated gene in cortex or spinal cord NSCs, as well as, in GFP- and
HOXB6 electroporated cortical NSCs. Error bars represents s.d. Stars represent p- or padj-

values of 0.05>p>0.01 (*), 0.01>p>0.001 (**) or p<0.001 (***).
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Supplemental Fig S8 (A-C) Formulas for predicting gene expression, DHS and SOX2
binding fold change (FC) values in cortical versus spinal cord NSCs. Scatter plot shows
actual versus predicted relative gene expression values in cortical and spinal cord NSCs.
Analysis is based on a test gene set of SOX2 bound genes, different from the training set

used to generate presented formula.
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