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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

transcription factor ChIP sequencing data used in this study are available in the ReMap 2020 database [https://remap2020.univ-amu.fr]. The publicly available data
on candidate cis-regulatory elements used in this study are available through the ENCODE database [https://www.encodeproject.org], the GeneHancer tracks in the
UCSC Genome Browser [https://genome.ucsc.edu], and the Hacer database [http://bioinfo.vanderbilt.edu/AE/HACER/].

The sample size of 8 per group was chosen based on the RNA-seq power calculation (at least 80% power to detect a 2-fold or greater change
in gene expression with 7 samples per group). The factors determining the required sample size (n) for this experimental design are the
desired power (set as " 80.0%, considered acceptable by the investigator), the !-level (set as 0.05, considered acceptable by the investigator),
the effect size (ES, set as " 2-fold change in gene expression for a given gene, considered biologically significant by the investigator), the
average sequencing coverage (CO, set as " 20, empirically derived from previous results using the same sequencing facility and platform), and
the coefficient of variation (CV, set as 0.4, empirically derived from a large number of human RNA-seq experiments, please see Hart et al. J
Comput Biol 2013;20(12):970-978).

Pre-defined quality control thresholds were used for data collection and experiments. Twenty-two of 160 samples (13.8%) were excluded
based on quality control measures (sample preparation, contamination, inadequate sequencing depth, or limited ChIP enrichment). An
explanation of these exclusions can be found in Supplementary Figure 1c.

After applying the quality control measures mentioned above at least 5 biological replicates per group remained for all omics layers and
comparisons. Key findings from RNA-seq were confirmed by RT-qPCR (n = 10, performed in triplicate). Successful experiments for biological
replicates included: DNA (n=16/16, 100% successful), RNA (n=14/16, 88% successful), ChIP-seq (n=67/80, 84% successful), DIP-seq (n=30/32,
84% successful), and ATAC-seq (n=11/16, 69% successful). Key findings from bulk ATAC-seq were confirmed by single-cell ATAC-seq (n=12192
single cells).

This was not a randomized experiment. Experimental groups were defined by genotype a priori for all analyses.

N/A. The scientists performing the experiments were unaware of the genotype of the samples at the time of data generation. The scientists
performing data analysis were aware of the genotype of the samples as required to carry out the group comparisons of interest.

H3K4me1-C15410037 | Catalogue Number C15410037-50 (Diagenode, Denville, United States)

H3K4me3-9751S | Catalogue Number C15410003-50 (Cell Signaling Technology, Danvers, United States)

H3K27me3-pAb-069-050 | Catalogue Number C15410069 (Diagenode, Denville, United States)

5mC-33D3 | Catalogue Number C15200006-100 (Diagenode, Denville, United States)

5hmC | In-house developed (Mayo Clinic Epigenomics Development Laboratory, Rochester, United States)

IgG Bridging Antibody | Catalogue Number 53017 (Active Motif, Carlsbad, United States)

H2AK119ub-D27C4 | Catalogue Number 8240T (Cell Signaling Technology, Danvers, United States)

H3K27ac-D5E4 | Catalogue Number 8173T (Cell Signaling Technology, Danvers, United States)
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Validation

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

ChIP-seq

Data deposition

Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links
May remain private before publication.

Files in database submission

The antibodies for ChIP-seq were used at a dilution of 1:250 (H3K27me3), 1:500 (H3K4me1 and H3K4me3), and 1:1000 (H2AK119ub
and H3K27ac). The antibodies for DIP-seq were used at a dilution of 1:110 (5hmC) and 1:340 (5mC).

Validation of all antibodies was performed by the respective manufacturers they were purchased from.

For the Diagenode, Active Motif, and Cell Signaling antibodies, detailed validation data can be found under the respective catalogue
numbers on the manufacturers' websites (https://www.diagenode.com/en/p/h3k4me1-polyclonal-antibody-classic-50-ug-18-ul,
https://www.diagenode.com/en/p/h3k4me3-polyclonal-antibody-premium-50-ug-50-ul, https://www.diagenode.com/en/p/
h3k27me3-polyclonal-antibody-classic-50-mg-34-ml, https://www.diagenode.com/en/p/5-mc-monoclonal-antibody-cl-b-classic-100-
ug-50-ul, https://www.activemotif.com/catalog/494/bridging-antibody-for-mouse-igg, https://www.cellsignal.com/products/primary-
antibodies/ubiquityl-histone-h2a-lys119-d27c4-xp-rabbit-mab/8240, https://www.cellsignal.com/products/primary-antibodies/
acetyl-histone-h3-lys27-d5e4-xp-rabbit-mab/8173). For the in-house developed 5hmC antibody, detailed validation data can be
found in Tiedemann et al. Cell Rep 2014;9(4):1554-1566.

The population characteristics as well as selection criteria are described in detail in the manuscript (Table 1).

The patients were recruited from the Mayo Clinic CMML Biorepository (IRB-15-003786). Informed consent was obtained
from all patients in accordance with the Declaration of Helsinki. Since Chronic Myelomonocytic Leukemia is a rare disease
and Mayo Clinic a tertiary referral center, the presence of a referral bias cannot be excluded (patient characteristics such as
performance status and socioeconomic factors may influence a patient's ability to travel to the referral center to be
evaluated). The results of this study may therefore reflect the biology of patients willing and able to be evaluated at a tertiary
referral center.

Mayo Clinic Institutional Review Board (IRB-15-003786).

GSE159543 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE159543)

GSE159886 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE159886)

GSM4832243 RNA-seq Sample 01

GSM4832244 RNA-seq Sample 02

GSM4832245 RNA-seq Sample 03

GSM4832246 RNA-seq Sample 04

GSM4832247 RNA-seq Sample 05

GSM4832248 RNA-seq Sample 06

GSM4832249 RNA-seq Sample 07

GSM4832250 RNA-seq Sample 08

GSM4832251 RNA-seq Sample 09

GSM4832252 RNA-seq Sample 10

GSM4832253 RNA-seq Sample 11

GSM4832254 RNA-seq Sample 12

GSM4832255 RNA-seq Sample 13

GSM4832256 RNA-seq Sample 14

GSE159543 Raw Feature Counts

GSM4849396 5hmC Sample 01

GSM4849396 5hmC Sample 02

GSM4849396 5hmC Sample 03

GSM4849396 5hmC Sample 04

GSM4849396 5hmC Sample 05

GSM4849396 5hmC Sample 06

GSM4849396 5hmC Sample 07

GSM4849396 5hmC Sample 08

GSM4849396 5hmC Sample 09

GSM4849396 5hmC Sample 10

GSM4849396 5hmC Sample 11

GSM4849396 5hmC Sample 12

GSM4849396 5hmC Sample 13
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GSM4849396 5hmC Sample 14

GSM4849396 5hmC Sample 16

GSM4849396 5mC Sample 01

GSM4849396 5mC Sample 02

GSM4849396 5mC Sample 03

GSM4849396 5mC Sample 04

GSM4849396 5mC Sample 05

GSM4849396 5mC Sample 06

GSM4849396 5mC Sample 07

GSM4849396 5mC Sample 08

GSM4849396 5mC Sample 09

GSM4849396 5mC Sample 10

GSM4849396 5mC Sample 11

GSM4849396 5mC Sample 12

GSM4849396 5mC Sample 13

GSM4849396 5mC Sample 14

GSM4849396 5mC Sample 16

GSM4849396 ATAC Sample 03

GSM4849396 ATAC Sample 04

GSM4849396 ATAC Sample 05

GSM4849396 ATAC Sample 06

GSM4849396 ATAC Sample 07

GSM4849396 ATAC Sample 08

GSM4849396 ATAC Sample 09

GSM4849396 ATAC Sample 12

GSM4849396 ATAC Sample 13

GSM4849396 ATAC Sample 15

GSM4849396 ATAC Sample 16

GSM4849396 H2AK119ub Sample 01

GSM4849396 H2AK119ub Sample 02

GSM4849396 H2AK119ub Sample 03

GSM4849396 H2AK119ub Sample 04

GSM4849396 H2AK119ub Sample 06

GSM4849396 H2AK119ub Sample 07

GSM4849396 H2AK119ub Sample 08

GSM4849396 H2AK119ub Sample 09

GSM4849396 H2AK119ub Sample 10

GSM4849396 H2AK119ub Sample 11

GSM4849396 H2AK119ub Sample 12

GSM4849396 H2AK119ub Sample 13

GSM4849396 H2AK119ub Sample 14

GSM4849396 H2AK119ub Sample 15

GSM4849396 H2AK119ub Sample 16

GSM4849396 H3K4me1 Sample 01

GSM4849396 H3K4me1 Sample 02

GSM4849396 H3K4me1 Sample 03

GSM4849396 H3K4me1 Sample 04

GSM4849396 H3K4me1 Sample 05

GSM4849396 H3K4me1 Sample 06

GSM4849396 H3K4me1 Sample 07

GSM4849396 H3K4me1 Sample 08

GSM4849396 H3K4me1 Sample 09

GSM4849396 H3K4me1 Sample 11

GSM4849396 H3K4me1 Sample 12

GSM4849396 H3K4me1 Sample 13

GSM4849396 H3K4me1 Sample 15

GSM4849396 H3K4me1 Sample 16

GSM4849396 H3K4me3 Sample 01

GSM4849396 H3K4me3 Sample 02

GSM4849396 H3K4me3 Sample 03

GSM4849396 H3K4me3 Sample 04

GSM4849396 H3K4me3 Sample 05

GSM4849396 H3K4me3 Sample 06

GSM4849396 H3K4me3 Sample 10

GSM4849396 H3K4me3 Sample 12

GSM4849396 H3K4me3 Sample 14

GSM4849396 H3K4me3 Sample 15

GSM4849396 H3K4me3 Sample 16
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GSM4849396 H3K27ac Sample 01

GSM4849396 H3K27ac Sample 02

GSM4849396 H3K27ac Sample 03

GSM4849396 H3K27ac Sample 04

GSM4849396 H3K27ac Sample 05

GSM4849396 H3K27ac Sample 06

GSM4849396 H3K27ac Sample 07

GSM4849396 H3K27ac Sample 08

GSM4849396 H3K27ac Sample 09

GSM4849396 H3K27ac Sample 10

GSM4849396 H3K27ac Sample 11

GSM4849396 H3K27ac Sample 12

GSM4849396 H3K27ac Sample 13

GSM4849396 H3K27ac Sample 14

GSM4849396 H3K27ac Sample 15

GSM4849396 H3K27me3 Sample 02

GSM4849396 H3K27me3 Sample 03

GSM4849396 H3K27me3 Sample 04

GSM4849396 H3K27me3 Sample 06

GSM4849396 H3K27me3 Sample 07

GSM4849396 H3K27me3 Sample 11

GSM4849396 H3K27me3 Sample 12

GSM4849396 H3K27me3 Sample 13

GSM4849396 H3K27me3 Sample 14

GSM4849396 H3K27me3 Sample 15

GSM4849396 H3K27me3 Sample 16

GSM4849396 5mC 5hmC Input Sample 01

GSM4849396 H3K27ac H2AK119ub Input Sample 01

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 01

GSM4849396 5mC 5hmC Input Sample 02

GSM4849396 H3K27ac H2AK119ub Input Sample 02

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 02

GSM4849396 5mC 5hmC Input Sample 03

GSM4849396 H3K27ac H2AK119ub Input Sample 03

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 03

GSM4849396 5mC 5hmC Input Sample 04

GSM4849396 H3K27ac H2AK119ub Input Sample 04

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 04

GSM4849396 5mC 5hmC Input Sample 05

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 05

GSM4849396 5mC 5hmC Input Sample 06

GSM4849396 H3K27ac H2AK119ub Input Sample 06

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 06

GSM4849396 5mC 5hmC Input Sample 07

GSM4849396 H3K27ac H2AK119ub Input Sample 07

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 07

GSM4849396 5mC 5hmC Input Sample 08

GSM4849396 H3K27ac H2AK119ub Input Sample 08

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 08

GSM4849396 5mC 5hmC Input Sample 09

GSM4849396 H3K27ac H2AK119ub Input Sample 09

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 09

GSM4849396 5mC 5hmC Input Sample 10

GSM4849396 H3K27ac H2AK119ub Input Sample 10

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 10

GSM4849396 5mC 5hmC Input Sample 11

GSM4849396 H3K27ac H2AK119ub Input Sample 11

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 11

GSM4849396 5mC 5hmC Input Sample 12

GSM4849396 H3K27ac H2AK119ub Input Sample 12

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 12

GSM4849396 5mC 5hmC Input Sample 13

GSM4849396 H3K27ac H2AK119ub Input Sample 13

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 13

GSM4849396 5mC 5hmC Input Sample 14

GSM4849396 H3K27ac H2AK119ub Input Sample 14

GSM4849396 H3K4me1 H3K4me3 H3K27me3 Input Sample 14

GSM4849396 H3K27ac H2AK119ub Input Sample 14




