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Figure S1. 2

Figure S1. Comparison of ERa ChlIP-seq binding sites upon E2 treatment.

(A) Number of the common ERa peaks between eight different ChlP-seq samples after various overlapping
criteria.

(B) Read distribution plot represents the 56,931 ERa peaks which could be predicted from at least two
samples. Peaks were sorted by the calculated RPKM values of GSM614610 experiment.

(C) Read distribution plot demonstrates the signal intensity of DNase | hypersensitivity at the sites of the
56,931 ERa peaks sorted by the amount of overlap between the eight experiments (from 8 to 2 samples).
Reads were calculated from GSM614610 experiment.

(D) Definiton of ERa SEs. Enhancers with a slope greater than 1 are considered as SEs.

(E) IGV snapshot of ERa ChlP-seq coverage representing six ERa SEs upon vehicle (veh) and estradiol (E2)
treatments. The interval scales are autoscale in the first two tracks and 50 in the last two tracks.

(F-G) ERa densities upon vehicle or E2 treatment in the deciles defined by ERa recruitment at those SE
regions showing read enrichment.
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Figure S2. Appearing daughter enhancers are recruited neirby to mother enhancers upon treatment.

(A-B) ERa tag densities of mother (M) and the top 6 daughter enhancers (1-6) forming super-enhancers in
vehicle (veh) and estradiol (E2) treated MCF-7 cells.

(C-D) FoxAl tag densities of mother (M) and the top 6 daughter enhancers (1-6) forming super-enhancers in
vehicle (veh) and E2 treated MCF-7 cells.

(E-F) AP2y tag densities of mother (M) and the top 6 daughter enhancers (1-6) forming super-enhancers in
vehicle (veh) and E2 treated MCF-7 cells.

(G-H) AR tag densities of mother (M) and the top 6 daughter enhancers (1-6) forming super-enhancers in
vehicle (veh) and dihydrotestosterone (DHT) treated LNCaP cells.

Enhancers were vertically sorted based on the RPKM values of the mother enhancers (in the first row), and
the individual enhancers within a SE region were subsequently horizontally aligned based on read enrichment
in the vehicle-treated samples.
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Figure S2. Appearing daughter enhancers are recruited neirby to mother enhancers upon treatment.

(I-1J) JUNB (AP-1) tag densities of mother (M) and the top 6 daughter enhancers (1-6) forming super-
enhancers in vehicle (veh) and lipopolysaccharide (LPS) treated bone marrow-derived machrophages
(BMDMs).

(K-L) RAR tag densities of mother (M) and the top 6 daughter enhancers (1-6) forming super-enhancers in
vehicle (veh) and all-trans retionoic acid (ATRA) treated F9 cells.

(M-N) VDR tag densities of mother (M) and the top 6 daughter enhancers (1-6) forming super-enhancers in
vehicle (veh) and cholecalciferol (D3) treated mouse intestinal epithelial cells.

Enhancers were vertically sorted based on the RPKM values of the mother enhancers (in the first row), and
the individual enhancers within a SE region were subsequently horizontally aligned based on read enrichment
in the vehicle-treated samples.
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Figure S3. Mother enhancers show larger tag density before treatment than the daughter enhancers
upon treatment.

Histograms show the average tag density of ERa (A-B), FoxAl (C-D) and AP2y (E-F) mother and daughter
enhancers in vehicle (veh) and estradiol (E2) treated MCF-7 cells;

(G-H) AR mother and daughter peaks in vehicle (veh) and dihydrotestosterone (DHT) treated LNCaP cells;
(I-J) JUNB mother and daughter peaks in vehicle (veh) and lipopolysaccharide (LPS) treated bone marrow-
derived machrophages (BMDMSs);

(K-L) RAR mother and daughter peaks in vehicle (veh) and all-trans retionoic acid (ATRA) treated F9 cells;
(M-N) VDR mother and daughter peaks in vehicle (veh) and cholecalciferol (D3) treated mouse intestinal
epithelial cells.
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Figure S4. SE formation depends on nucleating (mother) enhancers and the presence of FOxA1l.

(A) Read distribution plots of ERa mother (392) and daughter (3650) enhancers upon vehicle treatment or without
any treatment (untreated), and (B) upon E2-treatment in different time points (0, 2, 5, 10, 40, 160 min) relative to
ERa-bound SE peaks in 2 kb frames. (C) Calculated IP-efficiency of the used samples. (D) Box plot represent fold
differences of ERa enhancers compared to the 0 time point. Histograms show the average tag density of ERa (E)
mother and (F) daughter enhancers derived from E2-treated siCTL and siFoxAl ChIP-seq experiments. (G) IGV
snapshot of ERa ChlP-seq coverage, representing four E2-treated ERa SEs before (siCTL) and after the silencing

of FOxAL (siFoxAl).
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Figure S5. Canonical elements provide higher DNA-binding affinity than non-canonical elements.

Motif enrichment analysis under the mother and daughter enhancers of ERa (A-B), FoxAl (C-D), AP2y (E-F)
and AR (G-H). The P-value and target and background (Bg) percentages are included for each motif.
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Figure S5. Canonical elements provide higher DNA-binding affinity than non-canonical elements.

Motif enrichment analysis under the mother and daughter enhancers of JUNB (I-J), RAR (K-L) and VDR (M-
N). The P-value and target and background (Bg) percentages are included for each motif.
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Figure S6. Recruitment of ERa, FoxAl and AP2y at each other’s SEs.

Heatmaps represent the FoxAl (A-B) and AP2y (C-D) density at the ERa mother (M) and the top 6 daughter
enhancers (1-6) forming super-enhancers in vehicle (veh) and estradiol (E2) treated MCF-7 cells.

ERa (E-F) and AP2y (G-H) density at the FoxAl mother (M) and the top 6 daughter enhancers (1-6) forming
super-enhancers in vehicle (veh) and estradiol (E2) treated MCF-7 cells.

Enhancers were vertically sorted based on the RPKM values of the mother enhancers (in the first row), and
the individual enhancers within a SE region were subsequently horizontally aligned based on read enrichment
in the vehicle-treated samples.
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Figure S6. Recruitment of ERa, FoxAl and AP2y at each other’s SEs.

Heatmaps represent the ERa (I-J) and FoxAl (K-L) density at the AP2y mother (M) and the top 6 daughter
enhancers (1-6) forming super-enhancers in vehicle (veh) and estradiol (E2) treated MCF-7 cells.

Enhancers were vertically sorted based on the RPKM values of the mother enhancers (in the first row), and
the individual enhancers within a SE region were subsequently horizontally aligned based on read enrichment
in the vehicle-treated samples.
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Figure S7. FoxAl and AP2y super-enhancers show active but not inducible presence of active marks
and co-factors upon E2 treatment.

Read distribution plot of DNase I, MED1, P300, H3K27ac, BRD4, ERa and AP2y or FoxAl upon vehicle or E2
treatment, relative to FoxAl (A) or AP2y (B) SE peaks in 2 kb frames. The number of mother and daughter
peaks, which are sorted according to FoxAl (A) or AP2y (B) tag density.



Table S1. 12
Transcription GEO ID GEO ID
Cell line | Treatment [ Organism Reference
factor (vehicle) (treated)

ERa MCF-7 E2 human GSM614611 GSM614610 @)
ERa MCF-7 E2 human GSM365925 GSM365926 @)
FoxAl MCF-7 E2 human GSM588929 GSM588930 (3)
AP2y MCF-7 E2 human GSM1469997 GSM1469998 4)

AR LNCaP DHT human GSM1527822 GSM1527834 (5)
JUNB BMDM LPS mouse GSM1022318 GSM1022319 (6)
RAR F9 RA mouse GSM1370730 GSM1370736 )
VDR Intestinal D3 mouse GSM1694859 GSM1694862 (8)

Table S1. Table of used transcription factor ChIP-seq samples.

Table contains informations about transcription factor ChlP-seq samples that have been used to the basic
analyses to determine mother-daughter phenomenon. Columns represent the examined transcription factors,
the cell line in which the interested TF/binding events was/were investigated, type of the treatment and
organism, Gene Expression Omnibus (GEO) IDs of the samples before (vehicle) and after the treatment
(treated).



Table S2. 13
MACS?2 peaks | Predicted | Peaks within Overlapping SEs
GEOID E2 treatment Reference
w/o artifacts SEs SEs with consensus
GSM614610 | 100 nM, 45 min 74 697 392 4042 379 (96.6 %) @)
GSM365926 10nM, 1 hr 82 777 270 1124 269 (99.6 %) %)
GSM1187116 | 10 nM, 45 min 46 423 342 1251 311 (90.9%)
GSM1187117 | 10 nM, 45 min 41 164 483 1834 455 (94.2 %) 9)
GSM1187118 | 10 nM, 45 min 33 306 418 1394 393 (94 %)
GSM1115990 | 100 nM, 1 hr 31 964 186 761 179 (96.2%) (10)
GSM589237 | 100 nM, 45 min 13 052 152 480 151 (99.3 %) (1)
GSM470419 | 10 nM, 45 min 28 936 208 586 203 (97.6%) 12)

Table S2. Estradiol-treated (E2) ERa ChlP-seq samples used for the comparative analysis.

Table contains the Gene expression Omnibus (GEO) IDs of eight publicly available ERa ChlP-seq samples
derived from MCF-7 cell line; further the circumstances of E2-treatment; number of the predicted MACS2
peaks, from which the blacklisted genomic regions collected by ENCODE were removed; number of the
predictable super-enhancers (SEs); number of the peaks within SEs and a percent value about how many SEs

overlap with at least one peak(s) of the 4,387 consensus ERa binding sites.




Table S3. 14
(Transcription) Cell ) GEO ID GEO ID GEO ID GEO ID
) Organism ] Reference
factor line (vehicle) (E2 treated) | (untreated) (tam/fulv)
MED1 MCF-7 human GSM1469999 GSM1470000 - - 4
P300 MCF-7 human GSM1470013 GSM1470014 - - 4)
DNase | MCF-7 human GSM822389 GSM822390 - - (13)
H3K27ac MCF-7 human GSM1382472 GSM1382482 - - (14)
BRD4 MCF-7 human GSM1348516 GSM1348519 - - 4)
ERa MCF-7 human GSM589236 - - - (11)
ERa MCF-7 human GSM1534720 - - -
(15
ERa MCF-7 human GSM1534721 - - -
ERa MCF-7 human - - GSM1858620 -
(16)
ERa MCF-7 human - - GSM1858621 -
ERa (0 min) MCF-7 human - - GSM1325246 -
ERa (2 min) MCF-7 human - GSM1325247 - -
ERa (5 min) MCF-7 human - GSM1325248 - -
an
ERa (10 min) MCF-7 human - GSM1325249 - -
ERa (40 min) MCF-7 human - GSM1325250 - -
ERa (160 min) MCF-7 human - GSM1325251 - -
ERa (siFoxAl) MCF-7 human GSM631465 - - -
(18)
ERa (siFoxAl) MCF-7 human - GSM631467 - -
ERa (tam/fulv) MCF-7 human GSM365925 - - -
ERa (tam/fulv) MCF-7 human - GSM365926 - -
@
ERa (tamoxifen) MCF-7 human - - - GSM365927
ERa (fulvestrant) MCF-7 human - - - GSM365928

Table S3. Table of used ChlIP-seq samples to characterize super-enhancers.

Table contains informations about ChIP-seq samples that have been used to the characterization of enhancers.
Columns represent the examined factors, the cell line and organism in which the interested events were
investigated, Gene Expression Omnibus (GEO) IDs, treatment type of ChlP-seq samples (vehicle, E2, untreated,
tamoxifen or fulvestrant) and the related references.
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