Supplementary Figure S1

top SD 2000 probes / Eucl Ward b) top SD 2000 probes / Eucl Ward
_—-_ PAMS50 [ )| I PAMS50

I
aUL L1 i | IINMI TNBCtyped {NE NN 100 1 N 11 B TN Ctypesd

-

oV I T

JX8jJU0o dIUeD

sesnio R
smsn TR

JX8jJU0o oIUeD

top SD 2000 probes / Eucl Ward

%3

Cluster PAMS50
1 Basal
2 Her2
3 LumA
4 LumB
5 . Normal
6 Uncl.
ATAC TNBCtype4
I . 1 BL1
- 0 BL2
Ifl e LAR
=m: Genic_context M
= promoter NA
= proximal
|=I : distal

IX3)U02” JIUdH

Supplementary Figure S1. Effects of tumor purity adjustment on beta values in 235 SCAN-B TNBC
tumors. In panels a-c the 2000 most variant CpGs (by standard deviation, SD) in tumor purity-adjusted beta
data were selected. Clustering of CpGs (rows) and samples (columns) is based on tumor purity-adjusted beta
values and ordered similarly throughout all panels. (a) Tumor purity-adjusted beta values based on the method
by Staaf and Aine, PLoS One, 2022. (b) Unadjusted, original tumor beta values. (c) Inferred normal background
beta values from the method by Staaf and Aine, PLoS One, 2022.
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Supplementary Figure S2. Transcription factor (TF) site enrichment by genomic context. 741145 cg-labelled
probes were mapped to transcription factor binding sites (TFBSs) using ENCODE data for 340 transcription
factors (TFs) derived from 130 cell lines. For each transcription factor (columns), enrichment was calculated
as the proportion of CpGs belonging to a specific genomic context (rows) from all CpGs connected to that TF
divided by the proportion of CpGs belonging to that genomic context from all CpGs connected to any TF except
that one. Hierarchical clustering was performed using the Ward.D method and the resulting trees were cut into 3
groups. Specific TFs are highlighted.
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(as percentage of samples in the same clusters) across classifications using different CpG contexts and CpG
numbers. Red means high agreement, blue low agreement. Columns and rows follow the same order. (b)

Supplementary Figure S3. CpG contexts and NMF clustering. (a) Two-group (k=2) NMF clustering agreement
Agreement plot between NMF k

2 cluster solutions and PAM50 Basal/nonBasal mRNA subtypes for different

as in (b) but using the 5000 most variant CpGs from original, unadjusted beta values. In panels a-b, analyses

CpG contexts and ATAC status using the 1000, 2500, or 5000 most variant CpGs in each data set. (¢) Same plot
were performed on tumor cell content-adjusted beta values.



Supplementary Figure S4

a)

b)

distalATAC_k5 —

distalATAC_k4 —

distalATAC_k3 —

distalATAC_k2 —

PAM50 —

||

NMF top5000 distal-ATAC cluster comparison for all tumors, n= 235

NM

F
1
2
3

clusters

4
5

PAMS50 subtypes
B PAM50 Basal

O PAMS50 nonBasal

PAM50

Fraction

nonBasal

Basal

Fraction

Consensus matrix

basis

1

m2
consensus
m2

silhouette

0.89

TNBCtype

nonBasal

Basal

TNBC type

H BL1

B BL2

B LAR
M

NA

Fraction

HRD

nonBasal

Basal

HRD

B High
Low/Inter



Supplementary Figure S4

d) e) f)
B Basal 175 60
100 B nonBasal 100 - . DRFI: Patients with adjuvant chemotherapy
oL s
80 m
5 60 £ 40 : o
=)
E 40 20
2 e 075
20 0 Wilcoxon’s p=3e-09
1
0 Basal nonBasal 2
Qo
TP53 PI3K s
S 0.50
= == Basal
i
& =+ nonBasal

0.25 log-rank p = 0.049

0.00

0 2 4 6 8
Time (years)

g)
5000 Basal-NonBasal CpG positions
Row clusters
1 I 2 I 3 I 4 I 5 I 6

8 20
>
»
Q 151
<
8
¥ 101
(]
I
g 5' A "/\/N’\\'\—\
2 ==m= & a&
= 0-

éc'>c'>oc':éééoéééoéooééoooooooooéoo

o o o o o o o o o o o o o o o o o o o o o o o o

o o o o o o o o o o o o o o o o o o o o o o o

CpG coordinate
== CD41 == CD81 == Luminal progenitor 1 == Macrophages 1
== CD42 == CD82 == [uminal progenitor 2 == Macrophages 2



Supplementary Figure S4
h)

distribution of differentially methylated CpGs in CpG Row Clusters

%

N W A~ O

1
1 2 3 4 5

6
CpG Row cluster
% significantly methylated CpGs per Row cluster
100 —
80 —
60 —
R
40 —
0 - e -
1 2 3 4 5 6

CpG Row cluster

CpG high in group. nTot= 28565 : Wilcox test
bonferroni : p<0.01 :absDiff_median>0.25

10813 17752
1 1

-

1.0

0.8 -

0.6

Saxonov OE

0.4+

0.0

I I
Basal nonBasal



Supplementary Figure S4

j)
ESR1 PGR FOXA1
175 60 175 60 175 60
| | | | | |
300 ° 20 ° 200 5
207 003 15 4 p=0.16 150 |  p=3e-27
s 200 s s -
£ 150 - ¥ 10 § 100 '
“ 100 - - - '
50 5 ° 50 e -
| o :
0 8 8 04 ——de == 0 i .
T T T T T T
Basal nonBasal Basal nonBasal Basal nonBasal
GATA3 SLC44A4 ABAT
175 60 175 60 175 60
| CI) CI) | | |
100 4 _ 30
150 | p=0.0002 . 50 p=3e-13 ; o5 | p=2e-08
o 1
S 100 - o S 60 - I g 207
o 8 o ° ' o 15
w o L 40 - 10 o
N e S 27 1 - S —— !_—0
0 - T T 0 T T 0 - T T
Basal nonBasal Basal nonBasal Basal nonBasal
AGR2 CA12 DNALH
175 60 175 60 175 60
| CI) | | 25 — | |
° 150 — 20 =0.03
600 | p=1e-18 9 p=7e-05 p=0.
S 400 - ° g 100 o ° g 57 ° o
& | & & 10 o S
200 - ° ; 50 8 5 i 8
o E - _—
0 4 ] - 0 | =—— e 0 | =—— ===
T T T T T T
Basal nonBasal Basal nonBasal Basal nonBasal
TBC1D9 XBP1
175 60 175 60
350 I 5 1000 ' —
300 4 h-1e-08 | p=3e-13 !
O 800 p |
% 200 % 600 — . [
& 150 L 400
100 ° _&
| 8 200
50
0 4 é e 0 E T
T T T T

Basal nonBasal Basal nonBasal



Supplementary Figure S4

k) )
2 g SCAN-B discovery cohort
o &%
< T O
35 < dilih i o i i
S o 8
& o NSRRI et
a GO C 11 Second_cNMF
] F, II 1l It 0 1 LY Eyar 1 IT il I'I]II,[IIIII IF .il ]
st Wl e
o
cNMF
[l Basal
DNALI1 M nonBasal
Ei Second_cNMF
Basall
[ Basal2
Bl Basal3
I : nonBasal1
! i : [ nonBasal2
o FIRH) (ALY SR (AT R e ki
FOXA1 “1 A AR HiABIRBE j Genic context
m N Vi g il |l Ny -" :l'l" "I"I' Ffigl .
I Ml‘liin ol 1 R M distal
. A YT e i M promoter
il i M proximal
CGl context
M cgi
GATA3
SLC44A4
TBC1D9

XBP1

=] =] Higher
# MMW“SR
Lower



Supplementary Figure S4

)

cg00899076 €g04932551
cg00899076 : shore : proximal dn : chr14 : 37590935 : FOXA1 FOXA1 FPKM ©g04932551 : cgi : proximal dn : chr14 : 37591652 : FOXA1 FOXA1 FPKM
53 68 54 29 31 144 91 53 68 54 29 31 152 83
1 ! ! ! I 1 I ! ! ! ! I ! I
104 — ° 200 - ° 1.0 9 8 200 °
0.8
150 150
o
0.6 °
= 1 = 1
© ©
= ¥ ' P X !
9 o 100 2 a 100 5
| |
50 ° - 50 — §
0.2 4| o ERES ; o
8 Lo
T ° -~ - P 0
' '’ 8 ' ' '
L : : oo 8 - .
0.0+ — _._E- 0 - ; — 00+ — —+— 4 ——— 0 - — —
T T T T ({l T T T T T T (I\J T T
53 2 3% = hyper hypo 53 2 3 o hyper hypo
172} 172} 172} @ a 0 177] 7] %] ]
g8 & a8 3 g & & 3 3
5 5 5§ 5
c c Hypo/Hyper class based on cg00899076 c c Hypo/Hyper class based on cg04932551
cg03772350 cg00955911
€g03772350 : cgi : proximal dn : chr14 : 37592253 : FOXA1 FOXA1 FPKM €g00955911 : cgi : proximal dn : chr14 : 37592783 : FOXA1 FOXA1 FPKM
53 68 54 29 31 158 77 53 68 54 29 31 150 85
! ! ! ! I ! I ! ! ! ! I ! I
104 — — — o 200 o 1.0 o pem o 200 ©
[ 8
° )
0.8 0.8 o
150 o 150
0.6 6 0.6 -
[e] — JE—
= 1 = 1
« ©
+ 4 ! + 4 | '
8 ° = . o 100+ : 3 g 100 :
o ' i "
o441 g + ° o ; 0.4 ;
o8 1o ’ ’
| | o
' ' 50 50
0.2 —f--4----me - R g 0.2 --grm-- S g
° - g ~ o
. g ' v 8 ' 6 & ' g
O 8 . B = .
004 — & — - 0 - ——— _— 004 — o . ! 0 - é— _—
T T T ‘I_ CI\I T T T T T T CI\I T T
= 8 o 5 g hyper hypo = 92 35 % hyper hypo
@\ 1%} 1%} 2] 2] %] @\ 1%} 1] 2]
88 &4 4 8 8 & 4 4
5 & 5 5
c c Hypo/Hyper class based on cg03772350 c c Hypo/Hyper class based on cg00955911




Supplementary Figure S4

S
9
g
c
o)
o
2
c
[3)
O]

m .
) Normal tissue samples

Distance to TSS

Menopause

[ peri
M post
M pre

unknown

TissueType

mastectomy
[ prophylactic
M reduction

—» transcription

Genic context
M promoter
M proximal
CGl context
M coi

M shore

bet:z
.
0.5

o

FOXA1 -

=
X
)
2
[
Q
o
O}
O




Supplementary Figure S4

n)

—» transcription

FOXAT1 -

Distance to TSS

-5000

Genic context
CGl context

TNBC cell lines

]

v—-

| ™

TNBCtype
Cell

TNBCtype

M BL1
M LAR
M

MSL

Cell

BT-549
HCC1599
HCC1937

M Hceats7
MDA-MB-231
MDA-MB-453

[l MDA-MB-468

[ SUM185PE

Genic context

M distal
M promoter
M proximal

CGl context

M cgi
M shore

FOXA1 FPKM



Supplementary Figure S4

0)

FOXAT1

9891/8000
88£5226000
255€v29060
2SYLyoy Lo
££€5957060
S2L6€EL1060
6£02528160
92951 +2060
15€6265260
¥188¥2€0060
¥SES L7000
¥82205€060
2881€.2260
0£08%91 16
001 +€22060
269087060
1€£/8/9060
5105625000
SEL91¥G160
8281165160
£987250160
22.8910160
8002801060
0085127069

588100060
S/EL€L1260

981¥99€260
2112991060
0,€510€060

98012,0162
8519.26060

L6v2259160
S¥Ly9E91B
9651859160
9152681060
2€02€0€eh0
£69€2€0160
29¥920€060
1157281060
22¥09e ! 160
5982086160
£verer9 160
95920060
090+6€0162
1165560060
05€2.£2€060
1G52€61060

9066800060
€svelee 6o

1225196160

£8€591.2060
889¢€Y 1,260

9626702 169

2591 19260

8695€¥9200
90.£262060
18v 1081160
1609562160

5€88/66160
0125801060 == ]
1566€59160

Transcription direction

-10000

-5000

5000

10000

o
o
(©]

)
S

(o]
[eubis Dy1y uee

o

S

®
N

Relative genomic coordinate

@ shore @ ocean

CGl context
@ cgi

MDA-MB-468:BL1
SUM185PE:LAR

MDA-MB-231:MSL
MDA-MB-453:LAR

HCC1937:BL1

HCC1599:BL1 == HCC2157:BL1

BT-549:M

Cell line



Supplementary Figure S4

SCAN-B discovery cohort

Distance to TSS

cNMF
Second_cNMF

()
[2)
[
2
(0]
o
c
S
2
o

Genic context
CGl context

Normal breast tissue

[N N NN Y Y I NSRRI MM N Menopause
| FIE TR mE | BT TissueType

. Menopause
I B post

pre

unknown
TissueType

mastectomy
[ prophylactic
M reduction
Genic context
M promoter
LT = proxme
CGl context
M ocean

m i
0
1] H,

SLC44A4 - — transcription
SLC44A4 - —» transcription

3
C
S
o
Q
c
)
O]
I
’II ! cNMF
‘ M Basal
’ | | M nonBasal
| Second_cNMF
| ‘ u Basal1
0T oot
asal
nonBasal1
’ | [ nonBasal2
J H H ‘ | ” Genic context
M distal
M promoter
M proximal
CGlI context
M ocean
beta
I 1
0.5
| || | o,
| {1

|| LAMSLC44A4 FPKM
0 ak L.

5000
0
-5000




Supplementary Figure S4

r)

SLC44A4 — — transcription

Distanceto TSS

5000

0
-5000

-
><-|—l
2%
e
385
<_Jo
C—
0(5
[ON®)

TCGA breast cancer cohort

L0 R AT A 1! M

1l

I

|

i

IHMIJ |

)

p

Wmﬂuﬁ

(IWWWTWWH

I

|
[

MU I T PR
I A T )=
U1 I

T PAMS50

1T

e

JI W |
wll/

HH\\MH“N

\}Mm

ER

[Not Evaluated]
Indeterminate
Negative

Il Positive

PR

[Not Evaluated]
Negative
Il Positive

HER2

[Not Available]
[Not Evaluated]
Equivocal
Indeterminate
Negative

B Positive

PAM50

H Basal

M Her2

B LumA
LumB

™ Normal
unclassified

Genic context
M distal body
B promoter
M proximal
CGI context
M ocean

e



Supplementary Figure S4

s) FOXC1
SCAN-B TNBC discovery TCGA breast cancer
(n=235) (n=645)
,@ SCAN-B discovery cohort TCGA breast cancer cohort

WIW;M W'& \i’l W:‘II | |H 1
||’II | |

" »» i ru
\H H W Posive
PR
‘ Hm H [Not Evaluated]
‘ H‘ ‘ ‘ ‘}‘ } .gegqtive
Ll HH | HII osiive
‘ ‘ ‘ H ” HEF‘zotA ilable;
ot Evaluated
H | Equivoca_l
Indeterminate
N U Neg_gtive
| W W\H \} W Il i :;::"Ve
M Basal
M Her2
| ' | |\| L1 Rhriss
A0 AR B Normal
unclassified

» I’I\

‘ ‘ Genic context
distal
moter
m

+
S
S
w

<
g
(=]
=
=
=
=
o
]
=
|
u
a
]
a
[
i
]
]
]
I
I
0
I
I
|
I
I
|
|
|
I
i
I
0
I
a
o
]
o
o
=
g°g
: 2

<4+— FOXC1+

* W’ “

| »w wa

-5000
500g....-------—___——————-----------..-. Distan




Supplementar

y Figure S4

SCAN-B TNBC discovery

(n=235)

EN1

TCGA breast cancer
(n=645)

2 oz ﬁ

-
2 € gl H\III\II\IIII ANRIRAR AR {1 ANRC MR L) 1) R
S5 [N MUY IR M ARIRINN] I Y| PR
e 1 o T TA | | ||HER2
8 80 --_ PAM50




Supplementary Figure S4

Distance to TSS

ELF5 -

ELF5

SCAN-B TNBC discovery
(n=235)

SCAN-B discovery cohort

Genic context

cNMF

M Basal

M nonBasal
Second_cNMF

Basal1
1 Basal2
M Basal3
nonBasal1
[ nonBasal2

Genic context

M promoter
M proximal

CGl context
M ocean

bet1a
|
0.5

o,

ELF5 -

ELF5 FPKM

TCGA breast cancer
(n=645)

TCGA breast cancer cohort

‘

[|]| HER2
[T PAMm50

Distance to TSS
Genic context
CGl context

ER
[Not Evaluated]
Indeterminate
Negative

I Positive

PR

[Not Evaluated]
Negative
M Positive

HER2
[Not Available]
[Not Evaluated]
Equivocal
Indeterminate
Negative

M Positive

PAM50

M Basal

M Her2

W LumA
LumB

¥ Normal
unclassified

Context

M promoter
M proximal
CGl

M ocean

ELF5 FPKM

500
200 ’ ‘
0




Supplementary Figure S4

Supplementary Figure S4. Main Basal and nonBasal epitypes. (a) Classification agreement for
NMF clustering of the 5000 most variant distal-ATAC CpGs across the 235 tumors using different
numbers of clusters (k). (b) Consensus clusters for the two-group (k=2) NMF solution in (a) used to
divide the 235-sample cohort into a Basal and a nonBasal epitype. (¢) Composition of main Basal/
nonBasal epitypes regarding PAM50 subtypes, TNBCtype subtypes, and HRD status. (d) TP53 and
PI3K pathway mutation (see Methods) percentages for main Basal/nonBasal epitypes. (e) Patient age
at diagnosis for Basal/nonBasal epitypes. (f) Kaplan-Meier plot using distant relapse-free interval (DRFI)
for chemotherapy-treated patients stratified by Basal (n=117 samples) and nonBasal (n=24 samples)
epitypes. P-value calculated using the log-rank test. (g) Aggregated mean H3K27Ac signal across
different non-malignant cell types for CpG positions in the different row clusters (i.e. summarizing and
aggregating all CpGs in a row cluster) defined in main Figure 3a, showing that the signal is present
in luminal progenitor cell lines, at varying strength, but not in lymphocytes like CD4 and CD8 cells.
CpG coordinate 0 corresponds to the first CpG position. (h) Top panel: percentage of differentially
methylated CpGs between Basal and nonBasal epitypes mapping to the 5000 most variant distal-ATAC
CpGs per CpG cluster from Figure 3a. Bottom panel: percentage of CpGs in each CpG cluster from
Figure 3a included in the set of differentially methylated CpGs between epitypes. (i) Saxonov observed/
expected (OE) metric for CpGs differentially methylated between Basal and nonBasal tumors, stratified
by whether the median group methylation was higher in Basal or nonBasal. (j) FPKM expression for
ESR1, PGR, and 9 genes included in the steroid response metagene for the epitypes. Two-sided
p-values calculated using Wilcoxon’s test. (k) Promoter methylation maps of the 9 genes included in the
steroid response metagene. Sample annotation tracks show the main Basal/nonBasal epitypes (cCNMF)
and their subgroups (Second_cNMF, Basal1-3 and nonBasal1-2). CpGs for each gene are ordered
according to distance from the transcription start site (TSS) and are annotated for CpG contexts. Bottom
panel shows the corresponding steroid response (SR) metagene scores for each tumor. (l) Selected
plots of beta values and FPKM expression for 4 CpGs in FOXAT labelled in main Figure 3f for the main
epitypes. Right panels show mRNA expression versus an inferred hypo/hypermethylation status using
beta=0.2 as cutoff (dotted line on left panels). (m) Promoter methylation for FOXA1 in 96 normal breast
specimens. CpGs are ordered in increasing base pair position. FOXAT strand direction is minus (-).
(n) Promoter methylation for FOXA1 in 8 TNBC cell lines. CpGs are ordered in increasing base pair
position. FOXAT strand direction is minus (-). (0) Mean ATAC-seq signal along the FOXAT1 promoter
region for the 8 TNBC cell lines. CpG positions and CGl contexts are superimposed. TSS = transcription
start site. (p) Promoter methylation for SLC44A4 in 235 SCAN-B tumors. CpGs ordered according to
increasing base pairs. SLC44A4 strand direction is minus (-). Bottom panel shows SLC44A4 FPKM
expression. (q) Promoter methylation for SLC44A4 in 96 normal breast specimens. CpGs ordered
according to increasing base pairs. SLC44A4 strand direction is minus (-). (r) Promoter methylation
for SLC44A4 in 645 TCGA tumors. CpGs ordered according to increasing base pairs. SLC44A4 strand
direction is minus (-). Bottom panel shows corresponding SLC44A4 FPKM expression. (s) Promoter
methylation for FOXC1, EN1, and ELF5 in 235 SCAN-B tumors and 645 TCGA tumors. CpGs ordered
according to increasing base pairs in each plot. Arrows indicate strand direction.

All reported p-values from statistical tests are two-sided if not otherwise specified. Boxplot elements
correspond to: (i) center line = median, (ii) box limits = upper and lower quartiles, (iii) whiskers = 1.5x
interquartile range. Top-axis in boxplots reports group sizes.
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a) NMF top5000 atacDistal cluster comparison for Basal branch tumors, n= 175
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Supplementary Figure S5

Supplementary Figure S5. Subgroups within the Basal epitype. (a) Left: comparison of NMF
classifications using different cluster numbers (k) and 5000 distal-ATAC CpGs of 175 tumors in the main
Basal epitype. Right: Venn diagram showing partial overlap of differentially methylated CpGs between
the k=2 and k=3 NMF solutions. (b) Boxplots of 7 metagene scores for the Basal subgroups. Two-sided
p-values computed using Kruskal-Wallis test. (¢) Heatmap of differentially expressed genes (FDR-
adjusted Kruskal-Wallis test, p<0.05, >1 FPKM difference) between Basal1-3 tumors. Row annotations
indicate to which subgroup a differentially expressed gene (DEG) is connected. (d-e) Promoter
methylation for (d) CD274 (PD-L1) and (e) PDCD1LG2 (PD-L2). Two CpGs mentioned in main text are
highlighted. Strand direction is plus (+). CpGs are ordered according to ascending genomic position.
(f) Mean beta value for CpGs in promoter regions of PD-L1 and PD-L2 across 96 normal breast tissue
specimens. CpGs described in main text are highlighted. (g) Mean beta value for different immune and
blood cell types for CpGs in promoter regions of PD-L1 and PD-L2 . CpGs described in main text are
highlighted. For each immune cell type, the mean value is based on 6 biological replicates. (h) Beta
values and mRNA expression for CpGs associated with PD-L1 and PD-L2 in 869 cancer cell lines of
several malignancies. (i) UMAP plot of single cell RNAseq (scRNAseq) data for four TNBC cell lines,
showing normalized and scaled expression of CD274 (PD-L1). Inserted bar plot shows the proportion
of cells with a binary expression of the gene (0 expression or >0) per cell line. (j) Same plot as in (i) but
for PDCD1LG2 (PD-L2).

All reported p-values from statistical tests are two-sided if not otherwise specified. Boxplot elements
correspond to: (i) center line = median, (ii) box limits = upper and lower quatrtiles, (iii) whiskers = 1.5x
interquartile range. Top-axis in boxplots reports group sizes.
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Supplementary Figure S6

Supplementary Figure S6. Characteristics of the nonBasall and nonBasal2 subgroups. (a)
ASCAT purity estimates for the nonBasal subgroups. (b) Homologous recombination deficiency (HRD)
proportions for the nonBasal subgroups. (¢) Scores of 8 metagenes for the nonBasal subgroups and
androgen receptor (AR) mRNA expression. P-values computed using Wilcoxon’s test. (d) Heatmap
of scaled expression for 137 network3 genes with high FPKM expression in SCAN-B tumors in single
cell data from the TNBC study by Wu et al. (PMID:32790115) using the Broad Single Cell Portal
(PMID:37502904). Dot size corresponds to % expressing cells for a cell type. Analyses were performed
using default web portal parameters and settings. (e) FPKM expression plots of genes included in the
metabolism GAM plot in Figure 71, stratified by Basal and nonBasal subgroups in the 235 SCAN-B
tumors. P-value calculated using Kruskal-Wallis test. (f) Extended differential methylation analysis between
nonBasall and nonBasal2 SCAN-B tumors. 25523 CpGs selected based on an absolute median
beta value difference between groups >0.5 without a p-value requirement. CpG row cluster 6 (yellow,
highlighted) is strongly enriched for FOXA1/GATA3 binding site overlaps. Clustering was performed
using Euclidian distance and Ward.D linkage. (g) UMAP plot of single cell RNAseq (scRNAseq) data
for four TNBC cell lines showing normalized and scaled expression of FASN. Inserted bar plot shows
the proportion of cells with a binary expression of the gene (0 expression or >0) per cell line. (h)
Promoter methylation for FASN in 96 normal breast specimens. CpGs ordered according to increasing
genomic coordinate. FASN strand direction is minus (-). (i) Promoter methylation for FASN in 8 TNBC
cell lines ordered by TNBCtype. CpGs ordered according to increasing genomic coordinate. FASN
strand direction is minus (-). (j) Mean ATAC-seq signal along the FASN promoter region for the 8 TNBC
cell lines. CpG positions and their CGI context are superimposed. TSS = transcription start site. (k)
Promoter methylation for APMARP, included in the nonBasal2 metabolism gene network. Right bar plots
show mRNA (FPKM) and relative protein expression (2 replicates per cell line showed) in the same
TNBC cell lines. (I) Promoter methylation for IQGAPZ2, included in the nonBasal2 metabolism gene
network. Right bar plots show mRNA (FPKM) and relative protein expression (2 replicates per cell line
showed) in the TNBC cell lines.

All reported p-values from statistical tests are two-sided if not otherwise specified. Boxplot elements
correspond to: (i) center line = median, (i) box limits = upper and lower quartiles, (iii) whiskers = 1.5x
interquartile range. Top-axis in boxplots reports group sizes.
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Supplementary Figure S7

C) NMF k=3 cluster comparison (de novo vs directed)
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Supplementary Figure S7. Analyses in the SCAN-B TNBC 136-sample validation cohort. (a) FOXA1 promoter methylation plot for
the SCAN-B validation cohort. CpGs are ordered in increasing base pair position. FOXAT strand direction is minus (-). Bottom panel
shows FOXA1 FPKM levels. (b) FOXC1 promoter methylation plot for the SCAN-B validation cohort. CpGs are ordered in increasing
base pair position. FOXC1 strand direction is minus (-). Bottom panel shows FOXC1 FPKM levels. (¢) Agreement between three-group
(k=8) NMF cluster solutions in 89 Basal tumors, based on either a de novo analysis using the 5000 most variant distal-ATAC CpGs in
Basal tumors or based on the 2845 CpGs differentially methylated between Basal1-3 tumors in the SCAN-B discovery cohort (directed
CpG set). (d) mRNA expression (FPKM) of 3 genes for nonBasal subgroups. Two-sided p-values are calculated using Wilcoxon’s test.
(e) FASN promoter methylation plot for the SCAN-B validation cohort. CpGs are ordered in increasing base pair position. FASN strand
direction is minus (-). Bottom panel shows FOXA1 FPKM levels.
All reported p-values from statistical tests are two-sided if not otherwise specified. Boxplot elements correspond to: (i) center line =
median, (ii) box limits = upper and lower quartiles, (iii) whiskers = 1.5x interquartile range. Top-axis in boxplots reports group sizes.
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Supplementary Figure S8. mRNA and epigenetic patterns for TNBCtype subtypes. (a) Boxplots of FOXA1 FPKM expression for
TNBCtype subtypes divided by Basal and nonBasal epitypes. P-values computed using Wilcoxon’s test. (b) Number of differentially
methylated CpGs for TNBCtype mRNA subtypes identified using a “one versus rest” analysis in all SCAN-B discovery cohort tumors
(all), or Basal tumors only (Basal), or nonBasal tumors only (nonBasal). Only groups with >1 CpG identified are shown. Significant CpGs
identified using Bonferroni-adjusted Wilcoxon’s test, p<0.01, absolute beta delta >0.25. Top plots show total number of differentially
methylated CpGs, bottom plots show number of significant CpGs stratified by whether they are hypomethylated or hypermethylated in the
tested group. Plots on the right are zoomed in versions of the plots on the left.

All reported p-values from statistical tests are two-sided if not otherwise specified. Boxplot elements correspond to: (i) center line =
median, (ii) box limits = upper and lower quartiles, (iii) whiskers = 1.5x interquartile range. Top-axis in boxplots reports group sizes.
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