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Supplementary Figure 1. ATAC-seq quality
(a) Bar plot representing TSS enrichment score of each sample. (b—c) Example of
normalized insertion profile in (b) and fragment size distribution in (c) (P1 data is

presented).
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Supplementary Figure 2. Genomic features of the overlapping peaks and
unique peaks between JFCR-BRCA and TCGA-BRCA ATAC-seq
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Supplementary Figure 3. Differential accessible analysis of nucleosome-free peaks between

ER+/HER2- tumors and TNBC.

(a) Volcano plot showing differential accessibility analysis for nucleosome-free peaks between
ER+/HER2- and TNBC. Significantly different CREs were colored by red (TNBC-specific) or blue
(ER+/HER2- specific). (b, c) Bar plot of motif enrichment significance (P-value) of Homer known motifs
for ER+/HER2- specific peaks (b) and TNBC-specific peaks (c). Shown on right are known motif

sequences.
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Supplementary Figure 4. Commonly accessible CREs in ER+/HER2- tumors
(a) Density map comparing the median and variance of chromatin accessibility at each CRE across
tumors. Each dot represents a CRE. Red box indicates CREs with relatively high ATAC-seq signals and
low variability across tumors (termed “common accessible CREs” ). (b) Bar plot of gene ontology
enrichment using GREAT analysis for commonly accessible CREs. (c) Bar plot of motif enrichment
significance (P-value) of Homer known motifs for commonly accessible CREs. Shown on right are known

motif sequences.
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Supplementary Figure 5. Clinical features and chromatin accessibility clusters
Box plots representing age (a), ER Allred IHC score (b), PgR Allred IHC score (c),
and Ki67 index (d). P-values calculated by Student’ st test are shown.
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Supplementary Figure 6. Principal component analysis of 42

JFCR-BRCA tumors.
Dot plots showing PCA using distal cancer CREs (N=133,333). Each

dot represents each tumor colored by chromatin accessibility clusters

(ER+/HER2-) or TNBC.
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Supplementary Figure 7. Accessibility difference of TME specific CREs between chromatin clusters.
Box plot showing mean ATAC-seq signal of each set of TME specific CREs between chromatin accessibility
clusters. P-values calculated by Wilcoxon rank sum test are shown.



a Nucleosome—free peaks b cA-A CREs (N=4,980) C CA-C CREs (N=6,969)
! I
Lo (FOXAl(Forkhead/LNCAP | ETVIETS)GIST48
15 o (FOXAl(ForkheadyMCF7 | ETSIETSMurkat
Lo (FOXMi(Forknead)MCF7 | FiETSycos
I I
I I
Lo Foxa2(Forkhead)Liver En2ETS)ES
10 o FoxEbox(Forkhead bHLH ERGETSVCaP
o (AMS(GZIPYGEM | GABPAETS)urkat
I I
Do (Frai(bZIPyBTS49 ETVAETS)HepG2
° ! (BATF(GZP)TH17 CEMETS)BMDM
-------- SR/ | apeapymiowss Ewr-dmalETSOD
T T T T T T T T T
-4 0 4 0 200 400 600 0 100 200 300 400
< log2FC > —log10(P-value) —log10(P-value)
CA-C specific CA-A specific
d Nucleosome-free peaks © CA-B CREs (N=8) f CA-C CREs (N=1,325)
\ I
100 R BT
o EviEsess
. I I
o FnErses
75 ' '
£ o [ERGETSIVCP |
£ b No significant motifs (GABPAETSJurkat
S 50 :
E : ETV4ETSHepG2
T ' [EnzETSES ]
_________ L
Yy -
e EM4ETS)BMDM
T T T T
-4 \ 20FC 4 0 50 100 150
< g N —log10(P-value)
CA-C specific CA-B specific

Supplementary Figure 8. Differential accessible analysis of nucleosome-free
peaks between CA-C and CA-A or CA-C and CA-B.
(a) Volcano plot showing differential accessibility analysis for nucleosome-free

peaks between CA-C and CA-A tumors. Significantly different CREs were colored

by according to each cluster corresponding to Figure 4b. (b, c) Bar plot of motif

enrichment significance (P-value) of Homer known motifs for CA-A-specific peaks

(b) and CA-C-specific peaks (c). (d) Volcano plot showing differential accessibility

analysis for nucleosome-free peaks between CA-C and CA-B tumors. Significantly
different CREs were colored by according to each cluster corresponding to Figure
4b. (e, f) Bar plot of motif enrichment significance (P-value) of Homer known motifs
for CA-B-specific peaks (no enriched motifs were detected) and CA-C-specific
peaks (f).
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Supplementary Figure 9. Differential accessible analysis of nucleosome-free peaks between CA-A

and CA-B.

(a) Volcano plot showing differential accessibility analysis for nucleosome-free peaks between CA-A and

CA-B tumors. Significantly different CREs were colored by according to each cluster corresponding to

Figure 4b. (b, c) Bar plot of motif enrichment significance (P-value) of Homer known motifs for

CA-A-specific peaks (b) and CA-C-specific peaks (c). Shown on right are known motif sequences.
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Supplementary Figure 10. Differential accessible
analysis between IDC CA-A and IDC CA-B tumors.

(a) Bar plot of motif enrichment significance (P-value) of
Homer known motifs for CA-A-specific peaks (left) and
CA-B-specific peaks (right). (b) Bar plot of motif
enrichment significance (P-value) of Homer known motifs
for CA-A-specific nucleosome-free peaks (left) and
CA-B-specific nucleosome-free peaks (right).



Nucleosome-free peaks Total peaks Nucleosome-free peaks

a
ERE £AGGTCASESTGACS FOXA1 £ARGTAAAGA Sox3 CEATTGTE Sox3 CEATTGTE b
3.2e-05 1.76-05 0.87 05 0.23
1.6e-06 0.35 0.00016 0.079 3.5e-05 5.16-05 0.00012  0.00025 0.41 0.11
—r— 20 —r— — —r—

o
n
o
o

20 300 .
20
o 5 i
.
o
c-
o]
o
0 ; o
- E g

ER motif score
Sox3 motif score
L]

Sox3 motif score
(]
PGR H-score

FOXA1 motif score
IS}
o

o

° ° 3 0 E
-10
< o &) < o &) < 0 o < o o < o 8}
< < < < < < < < < < < < < 1
3} o S [$) o o o (3] 13} o [$) 13} (3] o 3

Supplementary Figure 11. Motif enrichment score of key TFs and PGR H-score

(a) Box plot representing ER and FOXA1 motif score calculated using nucleosome-free peaks, and Sox3
motif score calculated by total peaks and nucleosome-free peaks. Motif sequences are shown on top of the
box plots. P-values calculated by Student’ st test are shown. (b) Box plot representing PGR H-score of

each chromatin cluster.
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Supplementary Figure 12. Principal component analysis of 75

TCGA-BRCA tumors.

Dot plots showing PCA. Each dot represents each tumor colored by chromatin
accessibility clusters (ER+/HER2-) or receptor status (a); and colored by

PAMS50 classification based on RNA expression (b).
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Supplementary Figure 13. Overlaps between CA-A/CA-B-specific CREs and publicly available FOXA1 binding sites in
luminal cell lines.
Venn plot showing overlaps (a) between JFCR-BRCA CA-A-specific CREs and TCGA-BRCA CA-A-specific peaks, (b) between
JFCR-BRCA CA-B-specific CREs and TCGA-BRCA CA-B-specific peaks, (c) between JFCR-BRCA CA-A specific CREs and FOXA1
ChlP-seq peaks in luminal breast cell lines T47D and MCF7, (d) between TCGA-BRCA CA-A specific CREs and FOXA1 ChlP-seq
peaks in luminal breast cell lines T47D and MCF7, (e) between JFCR-BRCA CA-B specific CREs and FOXA1 ChlP-seq peaks in
luminal breast cell lines T47D and MCF7, and (f) between TCGA-BRCA CA-B specific CREs and FOXA1 ChIP-seq peaks in luminal
breast cell lines T47D and MCF7. (g—h) Significance of overlaps between JFCR CA-A or CA-B peaks and FOXA1 ChlIP-seq in (g),
and between TCGA CA-A or CA-B peaks and FOXA1 ChIP-seq in (h). All overlap significances are calculated by fisher’ s exact test

using ‘Bedtools fisher’ function.
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Supplementary Figure 14. Survival analysis for
TCGA-BRCA 45 ER+/HER2- tumors stratified by
chromatin accessibility clusters.

Kaplan-Meier survival curve. Censored values (+)
represent the last known follow-up time. P-value is
calculated by a log-rank test.



