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For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Research guidelines for submitting code & software for further information.

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

- FACS: data were analyzed with FACS Diva v9.0 and Flow Jo v10.0.

- Other: GraphPad Prism 8 was used for data visualization and statistical testing. Aligned sequencing data were visualized and compared using
the Integrateve Genomics Viewer (IGV) v2.8. CTCF motifs were identified using the CTCFBSDB 2.0 database and motif orientation was
retrieved from the JASPAR database (release 2020).

Cell line data were stored at ArrayExpress:

E-MTAB-9958: 4C-seq of a K562 cell line model with a patient-based t(3;8) translocation

E-MTAB-9965: ChIP-seq of a K562 cell line model with a patient-based t(3;8) translocation

E-MTAB-9937: Amplicon sequencing of a K562 cell line model with a patient-based t(3;8) translocation following CRISPR treatment

E-MTAB-10785: ATAC-seq of a K562 cell line model with a patient-based t(3;8) translocation

Human data were stored at European Genome-phenome Archive (EGA):

EGAS00001004808: CTCF-dependent enhancer hijacking by the EVI1 oncogene in leukemia

We collected data from 57 AML patients with 3q26-rearrangements, including 10 patients with a t(3;8). We used data from all available
patients with these chromosomal aberrations, which was sufficient to generate statistically significant results. We generated two parental
EVI1-eGFP K562 clones and 4 t(3;8) EVI1-eGFP K562 clones. For the MUTZ-3 EVI1-eGFP line only one clone could be generated since
homologue recombination in this cell line is very inefficient.

No sample size calculation was performed, the sample size was chosen/limited by the availability of biological material of the patient samples
or generation of clones with the correct genotype.

No data was excluded from analysis.

We generated two parental EVI1-eGFP K562 clones and 4 t(3;8) EVI1-eGFP K562 clones. All experiments were independently conducted and
reproduced multiple times, in multiple clones as described in the main result text, the figure legends and in the main text in the Method
section: Reproducibility and Statistics as requested by the editor.

Randomization was not applicable to the current study because patients or cell lines with a t(3;8) were compared to those without a
translocation. However, in experiments involving primary patient material in the control group without a t(3;8) were randomly selected.

In experiments involving the K562 clones, several controls were used to ensure the robustness of the conclusions.

Blinding was not applicable to this study for all but the FISH analysis. Experimental variables required knowledge of patient or cell line
genotype and importantly results were only obtained by machines (Flow cytometry, PCR, Western blot, NGS, SNP array) and not by human
eye. However, appropriate controls were included in all experiments.

Blinding was applicable to FISH analysis of the K562 clones, this was done blind/without knowledge of intended chromosomal rearrangements
by the technicians of the Clinical genetics diagnostics department of the Erasmus MC. All FISH analysis, for each clone, was done blind by two
independent technicians.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used H3K27Ac (Diagenode C15410196),

Diagenode

H3K27Ac Antibody – ChIP-seq Grade

Polyclonal

Art. Nr: C15410196

Lot: A1723-0041D

Used: 2.84 ug/ul

H3K9Ac (Diagenode C15410004),

Diagenode

H3K9Ac Antibody – ChIP-seq Grade

Polyclonal

Art. Nr: C15410004

Lot: A1435-0012D

Used: 3.7 ug/ul

H3K4me3 (Diagenode C15410003),

Diagenode

H3K4me4 Antibody – ChIP-seq Grade

Polyclonal

Art. Nr: C15410003

Lot: A1052D

Used: 1.4 ug/ul

CTCF (Cell Signaling, 2899S),

Cell Signaling

CTCF Rabbit Ab

Polyclonal

Art. Nr: 2899S

Lot: 2

Ref: 08/2017

Used: 4ug/ul

RUNX1 (Abcam, ab23980)

Abcam: Anti-RUNX1/AML1 antibody

Art. Nr: ab23980

Lot: GR3213439-1

Used: 5 ug/IP (1mg/ml stocksolution)

EVI1 (Cell Signaling, #2265S)

Cell Signaling

Art. Nr: #2265S

Lot: 4

Ref: 04/2020

Dilution: 1:1000

B-Actin (Sigma, #A5441)

Sigma

Clone AC15

Art. Nr: #A5441

Lot: 029m48831

Dilution: 1.10.000
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Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

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

Genome browser session
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

Validation of the antibodies directed against EVI1 and B-actin were done by Western blot. The bands of the proteins of interest were
detected at the expected size in kDa as also described by the manufacturer of the antibody.

EVI1: https://en.cellsignal.jp/products/primary-antibodies/evi-1-antibody/2265?_=1608817744743&Ntt=evi1&tahead=true

B-actin: https://www.sigmaaldrich.com/catalog/product/sigma/a5441?
ang=en&region=NL&gclid=Cj0KCQiAlZH_BRCgARIsAAZHSBkCSFj2FPz5x2XgrfPbUkvFvc1iXjm6KwWGA8cIRVGEN5WLFa5DXiUaAi3fEAL
w_wcB

Validation of the antibodies directed against H3K27ac, H3K9ac, H3K4me3 and CTCF were done by ChIP-seq, peaks were found at
places that can be expected and described by the manufacturer.

H3K27ac: https://www.diagenode.com/en/p/h3k27ac-polyclonal-antibody-premium-50-mg-18-ml

H3K9ac: https://www.diagenode.com/en/p/h3k9ac-polyclonal-antibody-classic-50-ug-37-ul

H3K4me3: https://www.diagenode.com/en/documents/datasheet-h3k4me3-C15410003

CTCF: https://www.cellsignal.com/products/primary-antibodies/ctcf-antibody/2899

RUNX1: https://www.abcam.com/runx1--aml1-antibody-ab23980.html

The original cell line K562 (acc 10) and MUTZ-3 (acc 295) were obtained from DSMZ, the cell line MUTZ-3 EVI1-eGFP (Smeenk
et al. 2021) and K562 EVI1-eGFP, K562 EVI1-eGFP t(3;8), K562 EVI1-eGFP 3q/EVI1 amplification clones were generated in
house.

Cell line audenticated by SNP array.

All cell lines were tested negative, mycoplasm test were performed at a regular basis during this study.

No commonly misidentified lines were used in this study.

Patient samples were selected based on cytogenetic abnormalities involving 3q26, namely translocations t(3;8)(q26;q24), t
(2;3)(p21;q26), t(3;7)(q26;q24) or t(3;6)(q26;q11). Of these patients 41% were male and 60% female, with an age ranging
between 22-85 years of age, with an average age of 63.4 years.

AML patient samples were collected either from the Erasmus MC Hematology department biobank (Rotterdam, The
Netherlands) or from the MLL Munich Leukemia Laboratory biobank (Munich, Germany). Patients in the t(3;8) group were
selected based on cytogenetics, whereas patients in the control group were randomly selected. We are not aware of any (self
select) biases that could affect the outcome of the study.

All patients provided written informed consent in accordance with the Declaration of Helsinki. The Medical Ethical
Committee of the Erasmus MC has approved usage of the patient rest material for this study. The Medical Ethical Committee
(Medisch Ethische ToetsingsCommissie Erasmus M, https://www.erasmusmc.nl/nl-nl/pages/metcC) of the Erasmus MC has
approved usage of the patient rest material for this study.

https://www.ebi.ac.uk/arrayexpress/experiments/E-MTAB-9965/

All raw sequencing data files are deposited in public databases and can be accessed using the numbers links provided in this
form. Peak files (in BED format) are also available at the same repository.

A genome browser session can be created and provided upon request.

We generated two parental EVI1-eGFP K562 clones and 4 t(3;8) EVI1-eGFP K562 clones. The sepate clones have been used as
biological replicates. For the patient sample derived ChIP-seq data we show no replicates, these are 3 unique AML samples.

H3K9ac ChIP libraries were sequenced paired-end with a read length of 100 bp. The average depth was 82642808 reads (SD =




