Loss of the Ash2l subunit of histone H3K4 methyltransferase complexes
reduces chromatin accessibility at promoters

Mirna Barsoum'#, Alexander T. Stenzel'# Agnieszka Bochynska'#, Chao-Chung
Kuo?34, Alexander Tsompanidis', Roksaneh Sayadi-Boroujeni'!, Philip Bussmann',
Juliane Luscher-Firzlaff!, Ivan G. Costa?, and Bernhard Lischer’

'Institute of Biochemistry and Molecular Biology, Faculty of Medicine, RWTH Aachen
University, Pauwelsstrasse 30, 52074 Aachen, Germany

2Institute for Computational Genomics, Faculty of Medicine, RWTH Aachen University,
Pauwelsstrasse 30, 52074 Aachen, Germany

3Interdisciplinary Center for Clinical Research (IZKF), Faculty of Medicine, RWTH
Aachen University, Pauwelsstrasse 30, 52074 Aachen, Germany

4Contributed equally

Correspondence to B.L. (luescher@rwth-aachen.de)




a b
H3K4me3 H3K4me1
H3K4me3 H3K4me1 WT1 me KO1 WT1 KO1
coverage at TSS coverage at TSS 4 s0- s0- L
KO1-HOT KO1+HOT KO1-HOT KO1+HOT — / ; g n
R S
3 E 0 o 20 3 0 B g
0.7 M WT2 ) KO2 % WT2 , KO2
I
= £ ] £ . 4
§ + = :
o ) : 5 ) E
05 d :
[
2 P s B 2 :
g £ 0.4 Signal intensity (A) Signal intensity (A)
o
03 C —
0.2 - e - s
| Ko1-HOT S — s
01 £|KO2-HOT e T e
’ X |KO1 +HOT || RPN T WA Ay e
T |Ko2 +HOT ||~ PN TR W d
30kp -3.0 1SS 3.0kb -3.0 Tss 30kb -3.0 Tss 3.0kD OO
Distance from TSS (+ 3 kb)
b Cdh3
g|Ko1-HoT I"” a
£|Koz2-Hot | A
X | KO1+HOT
T|ko2+HoT |~ N
d ; e
Expression H3K4me3 CGI KO1
Gene -HOT +HOT -HOT +HOT 258820
>
Cdh3 + down + down + s 20
D 2 3876
Flywch2 + down + down + €8 15 3548
Hsp90b1 + @  + down + IE 4 ==
[52]
Olig1 [%] [%] + IS 5 %l
Olfr456 up [%] - @ 0
Cdh17 - up - %] - H3K4me3 level
high, medium, low]
Rab27a + down + down + (o [ tow)
Atp9a + down + down +
Mapk12 + down + down +
f g 9
[
g KO1 s o . KO1 S _ o KO1 - 6 KO1
Eo 2 i ED 4 25 £5 4
S5 2 1 IS . &5 =5 . .
x3 . . i X< 2 Sc -2 X c 2 : . 1
3] o D6 ™°GC .
Ts o0 T T 0 % s 3 f Is o H
28 -1 g8 Sso : o5
e B g -2 H 2=y . Q= 2
) TN H - s o ' B DN
[ L8 4 . =8 5 : L =
53 N P | g_l < 3 H
o= 4 : O~ 5 ?= 6 O< .
<
z
4 ’
Gene expression
H3K4me3 level ([llhigh, [l medium, []low) .{ .f [o

Supplementary Figure S1

Related to Figure 1.

a. Heatmaps generated using DeepTools showing H3K4me3 and me1 normalized
signals (normalized using counts per Million (CPM)) obtained from KO1 cells in the
presence and absence of Ash2l (tHOT) at all annotated transcripts in mm9.

b. MA plots (A = 0.5(log2(KO+HOT) + log2(KO-HOT)); M = log2(KO+HOT) — log2(KO-

HOT)) of H3K4me3 and me1 ChlP-seq data.
c. Displayed are IGV browser tracks from H3K4me3 and me1 ChlP-seq data of KO1
and KO2 cells treated +tHOT for 5 days. The BigWig tracks were normalized as in panel

a.



d. Summary of the expression and H3K4me3 promoter modification of the indicated
genes in response to Ash2| depletion.

e. Promoters were classified according to their H3K4me3 levels. Three categories
were generated, the numbers of promoters in each category are indicated.

f. Promoters (3000 bp of TSS) with high, medium and low H3K4me3 signals were
compared regarding alterations in H3K4me1 and H3K4me3 and changes in expression
of the corresponding genes.

g. Genes that are up- or downregulated or did not change in expression were
compared to changes in H3K4me3 at their promoters.
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Supplementary Figure S2

Related to Figure 2.

The indicated histone marks were analyzed with selective antibodies using ChlP-
gPCR. The data were normalized to the histone H3 signal obtained in the same
experiments. Mean values £ SD (n = 2-6).
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Supplementary Figure S3

Related to Figure 3.

a. ATAC-seq was performed in KO2 cells (2 replicates), which were treated +tHOT for
7 days. Insert size distribution plot generated using multiQC showing that appropriate
data was collected. Indicated are peaks at nucleosome-free, mono-nucleosome, di-
nucleosomes and tri-nucleosomes.

b. Heatmaps generated using DeepTools as in panel C using a window of 600 bp of
TSS. Promoters of all annotated transcripts in mm9 are shown on the left, promoters
of the downregulated genes are displayed on the right.
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Supplementary Figure S4

Related to Figure 4.

a. Integrated Genome Viewer (IGV) of three loci are shown: gained binding
(Chr8:3,955,970-3,956,485) (top panel), unaffected binding (Chr5:90,929,711-
90,930,343) (middle panel), and lost binding (Chr19:47,354,359-47,354,913) (bottom
panel), The BigWig tracks were normalized using the scale factors obtained by
Deseq2.



b. Up- and downregulated genes obtained from RNA-seq (Bochynska et al. NAR
submitted) were compared to gained and lost binding sites from CTCF ChlP-seq.

c. Heatmaps generated using DeepTools showing the normalized signal of ChIP-seq
(CTCF; 2 replicates; normalized using the scale factors obtained by Deseq2) in the
presence and absence of Ash2| (+tHOT) centered at annotated enhancers (£3000 bp)
in MEF cells (E13.5).

d. Overlap of gained and lost CTCF binding sites defined in ChlP-seq upon loss of
Ash2l with known TAD boundaries in mESCs (+20 kb) ".
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