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Supplementary Figure 1 | Overview of single-cell ATAC profiles produced across experimental
conditions. Quality-passing single-cell ATAC-seq profiles for each experimental condition or spatially resolved
punch (for sciMAP-ATAC) as a percentage of the experiment (or mean + SD) for: a. sci-ATAC-seq on fresh vs.
frozen mouse whole brain hemisphere; b. sciMAP-ATAC development across four dissociation methods and
punches; colored by each dissociation method (n = 315 individual punches); ¢. sciMAP-ATAC on mouse SSp
by biological replicate, class of sampled region, individual section, and punch (n = 95 individual punches).; d.
Human VISp sciMAP-ATAC by section, position of sampled region, individual trajectory (T) and punch (n = 188
individual punches); and e. sciMAP-ATAC on a mouse model of cerebral ischemia by biological replicate, class
of sampled region, section and punch (n = 233 individual punches).



a  Whole brain sci-ATAC Dissociation Dev. SSp Cortex VISp Cortex Cerebral ischemia b Mean FRiS:
sCIMAP-ATAC sCIMAP-ATAC sCIMAP-ATAC sCIMAP-ATAC P D P R w
55 X . ISP N S IS
1.0
= 50 o .
3 50 h
E_ 5 0.8 : y 4
245 2]
] 45 e |
ol w | H H
14 0.6 H
2
5 40
ﬁ 4.0 4
& 0.4
o
235 35
- ENSEEN & & S L > @
S & T S @
<& OQ’A. [N ro\gb Ry oo(\ st
3.0 3.0 3 —
sci-ATAC-seq Mouse SSp  Mouse Cerebral
gf}\ 04?0 0\»\9} \Q(\é ,b@& O& Ischemia
N < & Trajectory
Position 1-8
C Whole brain sci-ATAC Dissociation Development Mouse SSp Cortex Human VISp Cortex Mouse cerebral ischemia
sCIMAP-ATAC sCIMAP-ATAC sciMAP-ATAC sCIMAP-ATAC
— Fresh = B!SSOQ; 0.0100+ 4 — Outer 0.004 —1 0.004 — Contralateral
— Frozen 0.003 — Dissoc. 1 —nher —2 — Naive
0.0075 . — Dissoc. 3 I i —3 -
~ Dissoc. 4 0.0075 \‘\ Striatum 0.003 — 0.003 Stroke
=2 2 2 | 2 —5 2
s '20.002 ] ‘ G k]
< 0.0050 = c | c 6 c
8 g 8 0.0050 | g 0.002 g g 0.002
\ — W
0.0025 0.001 0.0025{ | % 0.001 0.001
0.0000 0.000 0.0000 B 0.000 0.000
0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000
Insert Size Insert Size Insert Size Insert Size Insert Size
d SSp Cortex sciMAP-ATAC: FRIiS by Punch SSp Cortex sciMAP-ATAC: Punch Cell Count
Section ID
N N N \ N U v & NN DN NN 9O
S S S S S
== |nner 13.74 200
0.06 = Outer 15.26 ° Region
Striatum 15.07 B Inner
| m Outer
> | 150 * B3 Striatum
[%}
c
& .
[a] € L
? ) 3
@ = o o e *
4 E 3 100 b
O
. .
.
07 50 T§ !i
Distance from TSS (bp) .
Section
Punch
e
0.100 Human VISp Cortex sciMAP-ATAC: FRiS by Punch Human VISp Cortex sciMAP-ATAC: Punch Cell Count
' = 1 16.98 U Gl
=2 1436 Section ID -\\o‘\ -\\o‘\ »\\0‘\ & . ,o's\w .oﬁ‘%
- & & & o & &
3 1287 D D ) o o P
0.075 4 13.64 08
=5 1435 : 100
N 6 15.28
% 0050 7 | 1835 : Location
g 8 17.96 75 . - ;
o =\VM 20.42 06 € . -
B » s} Ll
e & = o4
2 0.025 I [re 3 50 =5
| ‘ H o . . =6
\ ‘ SoE
0.4 25 m WM
O 5 O O
o &) O Q . !
& $ S . &@
i Section
Distance from TSS (bp) Punch
f Cerebral Ischemia sciMAP-ATAC: FRiS by Punch Cerebral Ischemia sciMAP-ATAC: Punch Cell Count
Section ID \
N USRI SN SPEGRAGR A G A o0 9
&@@@@e & & & S @u\@@@e@@@e%@%@
0.03 ; o7 W 07 A% 07 07 87 r»° KONGRS RO \Q%.(I,%@%%%,L%
== Naive 7.50
== Contra. 7.13 Condition
2 ™= Stroke 5.05 60 B Contra.
[ &
c - Naive
o 0.02 S ? . s B Stroke
e 2 § 40
° 4 o .
5 £ 3
14 [¢]
20
0.01 .
o i ‘

Distance from TSS (bp)

Punch

Section



Supplementary Figure 2 | Quality metrics across all experiments. a. Log10 passing reads obtained per
cell at the depth of sequencing for all experiments: mouse whole brain sciATAC (n = 4,569 cells), mouse
dissociation development sciMAP-ATAC (n = 8,011 cells), mouse SSp cortex sciMAP-ATAC (n=7,779 cells),
mouse VISp cortex sciMAP-ATAC (n = 4,547 cells), and mouse cerebral ischemia sciMAP-ATAC (n = 5,081
cells); as described in Supplementary Figure 1. Center line represents median, lower and upper hinges
represent first and third quartiles, whiskers extend from hinge to + 1.5x IQR, individual cells represented as
dots. b. The fraction of reads present in a reference set of peaks (FRIS) for all cells in each experiment as in
a. The master list of peaks for mouse are aggregated from ATAC-seq data produced by the ENCODE project,
and for human it is from a single study on DNAse hypersensitivity?®. Center line represents median, lower
and upper hinges represent first and third quartiles, whiskers extend from hinge to + 1.5x IQR, individual cells
represented as colored dots. c. Insert size distributions for all experiments. d-f. Left: aggregate read density
at transcription start sites (TSSs) and surrounding base pairs (bps) present in the genome with TSS
enrichment values listed by each class calculated using the ENCODE method; middle: FRIS distributions for
all cells within each punch produced in the experiment split by section and mouse cerebral ischemia sciMAP-
ATAC (); and right: Punch distributions of cell counts for each category within the experiment split by section,
for mouse SSp (d, n = 7,779 cells examined over 95 independent punches taken from 8 sections), human
VISp (e, n = 4,547 cells examined over 188 independent punches taken from 3 sections) and mouse cerebral
ischemia (f, n = 5,081 cells examined over 233 independent punches taken from 15 sections) experiments.
Center line represents median, lower and upper hinges represent first and third quartiles, whiskers extend

from hinge to £ 1.5x IQR, individual cells represented as dots.
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Supplementary Figure 3 | Extended analysis of the mouse somatosensory cortex sciMAP-ATAC
dataset. a. Integration of all healthy mouse brain sci-ATAC-seq and sciMAP-ATAC datasets visualized in a
UMAP. From left to right: all cells colored bythe regional category of punch position (outer cortex, inner cortex,
striatum) for the SSp experiment and then cells from whole brain experiments (sciMAP-ATAC and sci-ATAC-
seq).Asterisk indicates the population of cells only present in the whole brain dataset. Cells are grayed out
except for those from punches taken from the outer cortex, inner cortex, stratum and then whole brain. Below
the whole brain panel, cells derived from the sci-ATAC-seq experiment on fresh and frozen brain
hemispheres are indicated. b. The same integrated UMAP with cells colored by identified cell type, as defined
in Figure 2d. Asterisk indicates the population of GABAergic neurons only present in whole brain datasets
that represent spinal cord derived interneurons. ¢. HOXB5 and HOXB7 are two example motifs that exhibit
increased accessibility in the spinal cord derived interneuron population. d. ATAC reads for cells (rows) are
shown for the Gna14 locus with cells colored by cell type, as defined in Figure 2d, with the addition of the
spinal GABAergic neuron subcluster. The cluster representing spinal cord derived interneurons is shown in
black with the uniquely accessible loci circled. e. UMAP of the SSp dataset with cells colored by log10 passing
read counts. f. UMAP of the SSp dataset with cells grayed out except for each of the three regional punch

categories; outer cortex, inner cortex, and striatum.
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Supplementary Figure 4 | Extended analysis of the human primary visual cortex sciMAP-ATAC dataset.
a. UMAP of all cells from the experiment colored by log10 passing read counts. b. UMAP of the full dataset with
all cells grayed out except for those identified as GABAergic neurons. ¢. UMAP of GABAergic neurons analyzed
using topic modeling individually colored by punch position. d. Four interneuron clusters identified, including two
MGE-derived and two CGE-derived cell types. e. Aggregate ATAC-seq profiles for marker genes for each of the
interneuron cell types. f. UMAP of the full dataset with all cells grayed out except for those belonging to the fourth
trajectory, of 8 consecutive punches, on the first section (Trajectory 1.4). g. UMAP of cells from Trajectory 1.4
that were processed using peaks from the full VISp dataset colored by the punch position; h. the cell type
classification as determined from the full dataset; and i. the six clusters that were identified. j. UMAP of cells
from Trajectory 1.4 that were processed using peaks called using only those cells, colored by the punch position;

k. the cell type classification as determined from the full dataset; and i. the four clusters that were identified.
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Supplementary Figure 5 | Extended analysis of the cerebral ischemia sciMAP-ATAC dataset. a.
Representative GFAP immunostaining of a histoligcalsection from a stroke brain (left), with punch positions and
labels shown (middle), and punch positions with the stroke region overlaid in red (right). b. UMAP of cells from
the cerebral ischemia experiment colored by the log10 passing read counts. ¢. Cell type composition for each
punch in the experiment grouped by individual section and more broadly by category; colored by cell type as
defined in Figure 7d d. Aggregated cell type composition for the 1-4 axis (top) and 5-8 axis (bottom) split by
category of tissue; colored by cell type as defined in Figure 7d. e. FRIS values for cells split by cell type indicating
a substantial decrease in FRIS for the chromatin-disrupted cluster (n = 5,081 cells); colored by cell type as
defined in Figure 7d. Center line represents median, lower and upper hinges represent first and third quartiles,
whiskers extend from hinge to + 1.5x IQR, individual cells represented as colored dots. f. Enrichment for topics
with respect to genomic category showing that Topic 30, which is elevated in cells within the chromatin-disrupted
cluster, is enriched for distal intergenic regions — further supporting a global laxing of chromatin, likely due to cell
death. g. Regulatory elements that change significantly and uniformly along the 5-8 axis. P value of the two-way
ANOVA from the interaction of regulatory element site enrichment per punch by condition without multiple
comparison correction (p < 0.05). h. Motif enrichment along the 5-8 axis for stroke and contralateral hemispheres
split by cell type as defined in Figure 7d. i. REST and SP1 normalized motif enrichment along the 5-8 axis shows
opposite trends between the two factors as well as for each factor between the stroke and contra hemispheres.

Data are presented as linear fitted model + SEM. Source data are provided as a Source Data file.



