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Figure 1 supplementary
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Filtered # interactions (p-value
Dataset Totalreads | | =< 0.01, zscore >=1.5
siMM rep1 80,677,806 24,416,192 28,082
siMM rep2 156,743,860 | 56,187,581 49,755
siMM
combined 237,421,666 | 79,948,401 57,775
siRE rep1 107,847,198 | 31,972,745 35,710
SiRE rep2 167,219,850 | 58,062,178 48,884
siRE combined | 275,067,048 | 89,488,082 60,681
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Supplemental Figure 1 (refers to Figure 1)

RUNX1-ETO depletion changes local cis-regulatory element interactions

A: The number of high confidence reads associated within open chromatin regions for two
independent Capture HiC experiments from control (siMM) and RUNX1-ETO depleted (siRE)

cells and.



B: 2-way Venn diagram showing the overlap of interactions between Capture HiC replicates.

C: Smooth scatter plot showing the correlation between capture HiC replicates based on first

principle component analysis.

D: Contact matrix across the whole genome. Each pixel represents a 10 Mb section of the
genome. Colour intensity represents the interaction frequency. Left hand plots show the
interaction matrices generated with data from Kasumi-1 cells transfected with siMM for four
days (biological replicate 1 and 2). Right hand plots show the interaction matrices generated
with data from Kasumi-1 cells transfected with siRE for four days (biological replicate 1 and

2). Interaction data was generated by Capture HiC.

E: Experimental strategy of RUNX1-ETO knockdown in Kasumi-1 cells. Transfection with
either control sSiRNA or RUNX1-ETO siRNA on days 0, 2, 4, 6 or 8 in Kasumi-1 cells. Cells
were collected for RNA, chromatin, DNase | or flow cytometry on designated days.

F: Left panel: Time course of DHS development after 2, 4 and 10 days of RUNX1-ETO
depletion (see scheme in Figure S1E). Normalised tag counts (high: light blue, low, dark blue)
are ranked alongside those of day 10 knock-down (KD) and control-specific (bottom), common
and knock-down specific DHS are indicated on the left. Plotted alongside the same genomic
coordinates are the distributions of AP1, C/EBP, ETS, RUNX1, E-box and CTCF motifs
enriched in Kasumi-1 cells aligned to the summit of the day 10 DHSs (middle panel). The
outermost right panels show ATAC-seq reads from normal hematopietic precursor cells (HSC,
MPP, LMPP, CMP, GMP o or monocytes (Mono) from the corresponding interacting region

plotted along-side.

G: Heatmap depicting genes differentially expressed during a time-course of 2, 4 and 10 days
on RUNX1-ETO depletion ranked alongside up-and down regulated genes at day 10 of
depletion.

H: RUNX1-ETO siRNA treatment in Kasumi-1 cells results in reduction in CD34 surface
expression. Kasumi-1 cells after 2, 4 and 10 days of either RUNX1-ETO or control siRNA
transfection were stained with CD34-PE and CD117 FITC. Representative flow cytometry plot

of 3 independent experiments

I: Percentage of CD34+CD117+ cells. Mean of 3 independent experiments and error bars

represent S.E.M. * denotes p<0.05 by paired t-test.

J: Principal component analysis with union of DHSs showing that the depletion of RUNX1-
ETO leads to changes in the DHS profile of Kasumi-1 cells during 2, 4 and 10 days of RUNX1-
ETO depletion.



K: Hierarchical clustering of Jaccard index/coefficient showing the similarity / differences in

the footprint patterns.

L: Western blot analyses of protein extracts from: t(8;21) Kasumi-1 cells (transfected with
control siRNA or RUNX1-ETO siRNA). Western blots were probed with either an anti-ETO,
an anti-RUNX1 (N-terminal epitope antibody) and anti-C/EBPa, anti-LDB1, anti-LMO2, anti
CTCF and anti-JUND antibodies. Anti-GAPDH antibody was used as a loading control.
Representative western blot of 3 independent experiments

M: Fold-change of gene expression during the time course of RUNX1-ETO knock-down for
selected genes



Figure S2
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Supplemental Figure 2 (refers to Figure 2)

LDB1 participates in differential promoter-enhancer interactions after RUNX1-ETO

depletion

A: DHS shared between siMM and siRE cells do not show changes in interactions. The

heatmap represents the correlation of normalized interaction ratios across chr3 at 5 kb




resolution in DHS peaks shared between control and RUNX1-ETO depleted cells, the left
panel shows the interaction heatmap for control and the right panel for knock-down cells. Each
pixel represents a 5 kb section of the genome. Positive correlation is shown as red, negative

correlation as blue.

B: UCSC genome browser screenshot of ChlP-seq and DHS data aligned with digital
footprints at the IL17RA locus within a DHS shared between siMM and siRE samples. It also
shows the binding pattern of RUNX1-ETO, JUND, C/EBPaq, LDB1 and RUNX1 in Kasumi-1
cells as determined by ChIP. Footprint probabilities as calculated by Wellington (Piper et al.,
2013) are indicated as gray columns below the lines. The bottom indicates the location of
occupied ETS, and C/EBP motifs

C: Percentage of ChIP-seq high confidence peaks (Ptasinska et al., 2014) which show factor

occupancy in digital footprint assays.

D: Validation of Chi-C data. The SPI1 locus does not show any differences in interactions
before and after RUNX1-ETO depletion. Validation of Chi-C data and analysis of
reproducibility. Local 4C contact profile with a viewpoint from the SPI1 (PU.1) upstream
regulatory element (URE) (upper two panels) and its promoter (lower two panels), using
chromatin from Kasumi-1 cells transfected with control siRNA (siMM) RUNX1/ETO specific
siRNA (siRE). In the top panel (main trend), the contact intensity (black line) is calculated
using a running median analysis of normalized read counts with a 3 kb sliding window. The
20th and 80th percentile are visualized as a grey trend graph. In the bottom panel, contact
intensities are computed using linearly increasing sliding windows (scaled 2-50 kb) and
displayed as a color-coded heat map of positive 4C signal (maximum interaction set to 1).
Local colour changes are log-scaled to indicate changes of statistical enrichment of captured
sequences, corresponding to the enhancer-promoter interaction. The results presented here

are an average of two biological replicates.

E: The SPI1 locus does not show any differences in interactions before and after RUNX1-ETO
depletion. UCSC browser screenshot depicting interactions between the SPI1 promoter and
surrounding DHS. Interactions are depicted as bars abve the distance-dependent threshold
level of statistical significance (CHi-C p-Value) together with the indicated ChIP and DHS data
before and after RUNX1-ETO knock-down.

F: Graph showing the genomic distribution of LDB1 binding sites before and after RUNX1-
ETO knock-down.

G: LDB1 ChIP-seq profiles ranked from top to bottom in order of decreasing relative DNA

sequence tag count. Aligned to these coordinates are indicated enriched motifs and ChliP-



seq data. Column 1-2 represent the LDB-1 peaks from siMM or cells depleted of RUNX1-ETO
for 2 days. Alongside, columns show enriched moatifs for the TFs AP-1, C/EBP, ETS, RUNX1
and E-box in Kasumi-1 cells aligned to the summit of the LDB1 peaks. Then next columns
show a binary representation of Capture HiC differential interactions aligned to the union of
LDB1 peaks. Alongside, C/EBP, JUND, CTCF, RUNX1-ETO, LMO2, PU.1 and RUNX1 ChIP
reads from Kasumi-1 cells with or without RUNX1-ETO depletion are plotted as indicated.

H: Results of de novo motif search of LDB1 specific peaks before and after RUNX1-ETO
knock-down
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Supplemental Figure 3 (refers to Figure 3)

Colocalization analyses highlight different combinatorial TF binding patterns in control
and RUNX1-ETO depleted cells

A: Western blot indicating RUNX1-ETO and LDB1 protein expression levels in single- and
double knock-down cells as indicated. An antibody against GAPDH was used as control. The
bar plot showing quantification of relative LDB1 protein levels in single- and double knock-

down as indicated. The graph on the right shows mean of 2 independent experiment, n=2

B: Knock-down of LDB1 leads to cell death. Annexin V and propidium iodide (PI) staining
followed by flow cytometry analysis was used to measure cell viability at 10 days after
treatment with siRNA. The percentage represents the sum of the proportion of cells positive
for Annexin V (top panel) or Annexin V and PI (bottom panel). The graph shows the mean of
3 independent experiment with SD. * denotes p<0.05 by paired t-test

C: ChiP experiment showing that LDB1 depletion does not prevent RUNX1-ETO binding to
distinct classes of RUNX1-ETO binding sites as indicated (n=2, with 2 independent

experiments plotted individually)

D: LDB1 depletion does not alter the response to RUNX1-ETO knock-down. mRNA levels of
the indicated genes 10 days after electroporation with the indicated siRNAs. The graph shows
the mean of 3 independent experiment with SD

E: Bar plots show the percentage of Chip-peak overlap of other TFs with with RUNX1 peaks.
The left plot shows the percentage of RUNX1 peaks that are shared with ChIP-seq peaks for
other factors. The right plot shows percentage of ChlP-seq peaks that shared with RUNX1

peaks.

F, G: Bar plots illustrated the distribution of distances between RUNX1 ChIP-Seq peaks
(before (left) and after (right) R/E KD) and LDB1 ChIP-Seq peaks peaks (E), PU.1 ChIP-Seq
peaks (F) and LMO2 ChIP-Seq peaks (G).

I: C/EBP and AP-1 motifs do not co-localize in common DHS sites. Bootstrapping analysis of
footprinted motifs for DNAsel common DHSs in Kasumi-1 cells. The heatmap shows the
significance of co-localizing footprinted motifs clustering together as compared to sampling by

chance.
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Supplemental Figure 4 (refers to Figure 4)

Connections between factors and genes for genes at least two-fold up-regulated by
RUNX1-ETO depletion

(A) Data analysis strategy. (B) Gene rgulatory network of all up-regulated (red) non-
transcription factor (effector) genes after 10 days of RUNX1-ETO knock-down (upper
rows) connected to genes encoding transcription factor families (lower rows) as
determined by digital footprinting and CHi-C. Arrows going outwards can come from
any TF family within a group, incoming arrows are specific for each gene. Bottom

panel: node and edge attributes.
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Suplemental Tables

motif logo motif logo motif logo
AHR LGCET HSF1 TTCIACAAS2TTCTA | PRDML | S2AACTGAAACT
AP-1 sTCACTCAZS |ikzF <ITTCCCAS: |Pua AGAGGAAGTG
AR EACACAZZETCTEC | IRF GAMASIGAMACT |RAR AGGTCAAGGICA
BCL6 ELSITTCOACCA: [ IRX TASTACATCTAL [RFX SECTTSOCATCOSAAC
CAMTA | ZR2aCCCCT5E | kiF £5000CC5000S |RUNX | =STCTCATIE
C/EBP ATTCCECAAC | LEF1 ACATCAMAGE [RXR TAGGSCAMAGGTCA
CREB/ATF | $ccTZACCTCAC | MAF CCTCASTCACCA |smAD | s95F0TCTGe
CTCF EL.CCACCALLTEE MYC/MAX | ASCACAT SE%8 | SNAI sasCACCT CES
cuT 2LZANTCAAT |mER2 TCTAMMATAZS | sox SCITTCTICE
E2F ITCCLCCAAL | MEIS 2sCTCICASE |sP1 RSGGERAGEECE
EGR SSSOTEHS0RE [ myB IC5CACGTTA:  |sRF COATATATGG=S
ESRRA | ZCAACCTCAS |NF1 SLTLCEET0A | sT18 ACAAACTTTSSE
ETS SACGUCAACT |NFAT AATCCAMAST  |sTAT3 | STTCCSGOAA
FOX SETCTTTACAZS |NFE2 TCCICASTCAG |sTats | ATTTCIEAGAAA
GATA SAGATAAGEE NFIL3 JTTAETANSSSTES IsTATe | TTCCZZACAA
GFI1 AMATCACTC [NF-kB SCCARAICCCCE | TAL1 AACATCT(C4
GLI CeTCLETRATCE | NFY AGCCAATS:E |TCR3 £EECALCTCE
HES CECACCTESCES | NKX 22SCACTS2S |TEAD SSIGGAATSS
HHEX 2TEAATRA NR EICAAGCICA |TFCP2 | AACCHGTTE
HIC1 1RATCCASCEEATE INRFL CIGCCCATCCLC (TrDP1 | AGCGGGAA
HIF1A TACCTCES |ocT IATCCRANTZES |TaIF ETCACAGE
HINFP | ZE2Z0TCCEC |PNOX1 | SSICICASTCAS |xBPL CcCACCTCAS
POU4F1 | ATZAATRATTE

Table S1. Curated position weight matrices used for motifs shared between transcription

factor families as described in (Assi et al., 2018). Related to Figure 2, 3 and 4.
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Oligonucleotides Forward Reverse

RUNXLETO SIRNA CCUCGAAAUCGUACUGAG | UCUCAGUACGAUUUCGAG
PU.L 14 3H (CHIP) AACAGGAAGCGCCCAGTC | TETGCGGTGCCTGTGGTA
LAT2(CHIP) AAACCCAGAACAACCCAG  ATGAGGAAGGATGTGTGT
CTSG(CHIP) TCAGTTGCTGCTGTGCTTC | | [CTCAATECECLTETLECE
NFE2(CHIP) AATAGCGAGGCCCCTCTT | ACCCAAACTGGAACACAA
TBP (CHIP) CTGGCGGAAGTGACATTA | GCCAGCGGAAGCGAAGTT
CHIB(CHIP) ACTCCCCTTTCATGCTTCT | AGGTCCCAGGACATATCC
MEF2(CHIP) TTATGAGCTGAGCGTGCT | ATCTCACAGGTGCTGGCA
IVL(CHIP) SCCCTECTITEEAGTICTT | cereTeeTGeTGCCACTT
IGFBP7(CHIP) I AARSCACTAAMAGBAC | 1GAATGCCACTGGGAG
GAPDH(CDNA) CCTGGCCAAGGTCATCCA | AGGGGCCATCCACAGTCT
RUNXL/ETO(CDNA) TCAAATCACAGTGGATGG | CAGCCTAGATTGCGTCTTC
CTSG(CONA) TCCTGGTGCGAGAAGACT | GGTGTTTTCCCGTCTCTGS
C/EBPa(cDNA) CROCOACCEBACTIATCA | agacGeaCACATTCACATT
CD34(cDNA) CASTCCCTATITCCTOATS | ceAcCGTTTTCCGTGTAAT
NFE2(CDNA) CCAAGGTGTGTTCAAAGA | GGAGCCGAGTCAGGGAAG
ERG(CDNA) ATGGAGGAGAAGCACATG | ATAGCGTAGGATCTGCTG
Actin (short) (DNasel) GCAATGATCTGAGGAGGG | AGCTGTCACATCCAGGGT
;I'DBI\ITar;reoI;noter (short) ?g'(ABAG\CGGAAGTGACATTA CCCGACCTCACTGAACCC
CHIS (short) (DNasel) AGGTCCCAGGACATATCC | GTTCAAATTGTGTTTTGTG
Actin’ (long) (DNase) GCAATGATCTGAGGAGGG | GTGTCTTTCCTGCCTGAGC
TBP promoter (long) CTGGCGGAAGTGACATTA | GCCAGCGGAAGCGAAGTT
(DNasel) TCAA A
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ACTCCCCTTTCATGCTTCT | AGGTCCCAGGACATATCC
CH18 (long) (DNasel) G ATT
AATGATACGGCGACCACC
GAACACTCTTTCCCTACAC A CAAGCAGAAGACGGCATA
SPI1 promoter forward (4C- GACGCTCTTCCGATCTAGT CGAACTATGCCCTGGCTC
seq Primers) GAGGAGCAGTGGCGATC | ACA
AATGATACGGCGACCACC
SPI1 URE forward (4C-seq GAACACTCTTTCCCTACAC gé&??@i@éﬁéggggﬁgz
orimers) GACGCTCTTCCGATCTTGT | (7
CCAGGGAAGCCCAGATC

Table S2. The list of PCR primers used for ChIP, gene expression, validating DNasel
digestion before DNasel —Seq, viewpoint specific 4C-seq PCR primers. Related to STAR

Methods.
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