H4K12ac is regulated by estrogen receptor-alpha and is associated
with BRD4 function and inducible transcription

Supplementary Material
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Figure S1: (A) Average genomic binding profiles of H4K12ac around TSS and 3 kb upstream and
downstream of all the genes under vehicle (VVeh) and estrogen-treated (E2) conditions. The X-axis shows
the distance from the TSS of the genes in kilobase pairs. TSS is indicated by a black dotted line. (B)
Heatmaps showing genomic binding profiles of H4K12ac around TSS and 3 kb upstream and
downstream of all genes under vehicle (Veh) and estrogen-treated (E2) conditions. Center of the heatmap
represents TSS. Color key of the heatmaps is shown on the side. (C) Correlation plot showing the
heatmap with the Pearson’s correlation coefficient values for H4K12ac, BRD4, H3K27ac, H3K4me3,
H2Bubl, GRO-seq, RNAPII and H3K27me3 on TSS and 3 kb downstream region of all genes. Color key
of the heatmap is shown at the bottom of the plot. (D) Average genomic binding profiles of H4K12ac
around TSS and 3 kb upstream and downstream of estrogen-downregulated genes under vehicle (\Veh)
and estrogen-treated (E2) conditions. The X-axis shows the distance from the TSS of the genes in
kilobase pairs. TSS is indicated by a black dotted line. (E) Heatmaps showing genomic binding profiles of
H4K12ac around TSS and 3 kb upstream and downstream of all genes under vehicle (Veh) and estrogen-
treated (E2) conditions. Center of the heatmap represents TSS. Color key of the heatmaps is shown on the
side. (F) Heatmaps showing genomic binding profiles of H3K27ac, H4K12ac with estrogen treatment
(H4K12ac E2) and without estrogen treatment (H4K12ac Veh), BRD4, nascent RNA transcription (GRO-
seq), RNAPII, H2Bubl, H3K4me3 and H3K27me3 around TSS and 3 kb upstream and downstream of
estrogen-induced genes. Density of the signals is arranged according to average H3K27ac signals from

high to low. Center of the heatmap represents TSS. Color key of the heatmaps is shown at their side.
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Figure S2: (A) Heatmaps showing genomic binding profiles of H3K27ac, H4K12ac with estrogen
treatment (H4K12ac E2) and without estrogen treatment (H4K12ac Veh), BRD4, nascent RNA
transcription (GRO-seq), RNAPII, ERa, FOXA1 and H3K27me3 around distal EREs and 5 kb upstream
and downstream with all estrogen-treated (E2) conditions. Density of the signals is arranged according to
H3K27ac signals from high to low. Center of the heatmap represents center of the distal ERE region.
Color key of the heatmaps is shown on the side. (B) Venn diagram showing the overlap of distal binding
regions of H3K27ac (red), H4K12ac (green) and BRD4 (blue). (C) GREAT analyses on distal regions
which oveelpas with H3K27ac, H4K12ac and BRD4 occupancy. The names of the Molecular signature
database (MSigDB) pathways are denoted with their —log 10 binomial p-values. Estrogen-specific

pathways are highlighted in pink and other breast cancer-related pathways in brown.
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Figure S3: Scatterplots showing the relationship between various ChlP-seq signals (H4K12ac,
H3K4me3, BRD4, H2Bubl, RNAPII, GRO-seq, H3K27ac, H3K27me3, logarithmic fold changes of
siBRD4 compared to siCont (Log2FC)) and absolute gene expression in logarithmic values for estrogen

upregulated genes. Each dot in the plot represents a single gene. Red line indicates the correlation.



All genes

GRO.seq | H2Bub1 [H3K4me3 | RHAPI | H3K2Tme3 | BRD4 | H3K27ac | H4K12ac |Expression | Log2FC
GRO.seq 1 0.737716 | 0.607588 |0.740766] -0.16243 |0.109476| 0.29921 | 0.59734 | 0.573008 |-0.07581
H2Bub1 | 737716 1 0.604958 |0.617574] -0.02786 |0.093484| 0262579 | 0.69864 | 0.600285 [-0.08857
H3K4me3 | gg07588 | 0.604858 1 0.523692| 0.181553 |0.085577| 0.288005 |0.749786| 0.521682 |-0.12752
RNAPI | 0.740766 | 0.617574 | 0.623692 1 -0.165  |0.018243| 0.206677 | 0.635878| 0.553889 |-0.09979
H3K2Zime3 | o 15243 | -0.02786 | 0.181553 | -0.165 1 0.074421| -0.01146 | 0.069792| -0.30611 |0.010353
BRD4 0.109476 | 0.093484 | 0.085577 |0.018243| 0.074421 1 0.675574 |0.036245| 0.011641 |-0.01329
H3K27ac | 020921 | 0.262579 | 0.288005 |0.206677| -0.01146 |0.675574 1 0.224662| 0.183565 |-0.04418
H4K12ac | 059734 | 0.69864 | 0.749786 |0.635878| 0.069792 |0.036245| 0.224662 1 0.497749 |-0.09188
Expression| 0.573008 | 0.600286 | 0.521682 |0.553889| -0.30611 |0.011641| 0.183565 | 0.497749 1 -0.21114
Log2FC | _po7sg1 | -0.08857 | -0.12752 |-0.09979| 0.010353 |-0.01329| -0.04418 | -0.09188 | -0.21114 1

E2 regulated genes

GRO.seq| HZBub1 |H3K4me3 | RMNAPI [H3K27me3 BRD4 H3IK27ac | H4K12ac |Expression | Log2FC
GRO.seq 1 0.677545 | 0.536808 | 0.702225 | -0.22006 | 0.040218 | 0.112583 |0.510785] 0.629388 | -0.00888
H2Bub1 [p677545] 1 0555719 | 0.496261 | -0.05379 | 0.136128 | 0.189556 |0.686002] 0640502 | -0.02342
H3K4me3 |p.535808] 0.555719 1 0.572254 | 0.242915 | 0.018722 | 0.233546 |0.721774] 0.375121 | 0.020058
RNAPI  [g703225| 0.496261 | 0.572254 1 019608 | -0.0191 | 0.091506 |0.540041] 0.400185 | -0.0855
H3K27me3 | ; oop06| -0.05279 | 0.242915 | -0.19608 1 0.050236 | 0.040627 |0.068655| -0.26606 | 0.081474
BRD4 |p040218| 0136138 | 0.018732 | -0.0191 | 0.050236 1 0591603 | 0.008577| 0038346 | -0.21605
H3K27ac |p 112583| 0 189556 | 0233546 | 0.091506 | 0.040627 | 0591603 1 0161018] 007871 | -0.04208
HaK12ac |0 510785( 0.686092 [ 0.721774 | 0.540041 | 0.062655 | 0.008577 | 0.161019 1 0540699 | -0.10292
Expression |, -oq3as| 0640592 | 0.375121 | 0.400185 | -0.36606 | 0.038346 | 0.07871 |0540899 1 0.24406
Log2FC |-p.poees| -0.02242 [ 0.020058 | -0.0855 | 0.081474 | -0.21805 | -0.04206 | -0.10802| -0.24406 1

Figure S4: Pearson correlation coefficient (R) values were shown in tables representing the relationship
between various ChlP-seq signals (H4K12ac, H3K4me3, BRD4, H2Bubl1, RNAPII, GRO-seq, H3K27ac,
H3K27me3, logarithmic fold changes of siBRD4 compared to siCont (Log2FC)) and absolute gene

expression for all genes and estrogen-induced genes.



