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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.
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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
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Methods
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ChIP-seq

Flow cytometry

MRI-based neuroimaging

FACS Data Analysis

FACS data were analyzed by FlowJo 10.7.1. Specifically, the cell populations were gated based on FSC-A and SSC-A; singlets were gated based
on FSC-H and FSC-A; negative populations were gated based on unstained controls.

RNA-seq, ChIP-seq and CUT&RUN datasets related to this work have been deposited in the NCBI GEO under accession number GSE150428. The mWES data are
available in the NCBI SRA under the accession code PRJNA693299. The Mass Spectrometry proteomics data have been deposited to the ProteomeXchange
Consortium via the PRIDE partner repository with the dataset identifier PXD023702. The source data underlying Figures 1r, 5b-5c, 5h, 6b, 6e-6g and Supplementary
Figures 5a-5c, 7a are provided in the Source Data file. All the other data supporting the findings of this study are available within the article and its Supplementary
Information files and from the corresponding author upon reasonable request.

No statistical measures were used to determine sample size. Sample sizes were estimated based on prior experiments in our laboratory and
previously published data.

No data were excluded from the analyses.

All experimental findings could reliably be reproduced independently two to three times.

Mice were randomly allocated into experimental groups by mouse core facility at UNC-CH.

Investigators were blinded to group allocation during data collection. Blinded data analysis was carried out as well, except when data were
analyzed by pre-defined, well-accepted cut-offs and not easily subjected to investigator bias.
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Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
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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

Antibodies used for western blots include anti-Flag (M2)-HRP (Sigma, A8592), anti-H3 (CST, 9715), anti-GAPDH (CST, 2118), anti-!-
Tubulin (CST, 2146), Streptavidin-HRP (CST, 3999) and anti-GFP (CST, 2956).

Antibodies used for FACS include: c-KitAPC (Invitrogen, 17-1172-82), c-KitFITC (eBioscience,11-1171-85), Cd34APC (eBioscience,
50-0341-82), Cd34FITC (BD, 560238), Mac1APC (BD, 557686), Mac1FITC (eBioscience, 11-0112-85), Gr1FITC (eBioscience,
11-5931-85), Cd4FITC (eBioscience,11-0042-82), Cd8aFITC (eBioscience,11-0081-82), Cd19FITC (eBioscience,11-0193-82).

The following antibodies were used in ChIP or CUT&RUN assays: anti-Flag (Sigma, F1804), anti-HA (Abcam, ab9110), anti-GFP (Abcam,
ab290), anti"H3K36me3 (Abcam, ab9050), anti-H3K27ac (Abcam, ab4729), anti"H3K27me3 (Millipore, 07-449), anti-H4ac (Millipore,
06-866), anti"BRD4 (Bethyl, A301-985A100), anti-Tip60 (Santa Cruz, sc-166323).

All the antibodies used were validated by the manufactures and the validating data was provided on their websites. Furthermore, we
also used positive and negative controls to further validate the antibody specificity by western blotting or immunofluorescence . For
histone antibodies, specificity was also extensively examined by many independent investigators in addition to the vendor (refer to
http://www.histoneantibodies.com/).

HEK293T (ATCC #CRL-3216), murine AML cell lines were generated by retroviral transduction of ZM, or A9M, or MLLAF9 into
mouse bone marrow-derived HSPCs.

Authentication of HEK293T, including parental and their derived lines, was ensured by the Tissue Culture Facility (TCF)
affiliated to UNC Lineberger Comprehensive Cancer Center with the genetic signature profiling and fingerprinting analysis.

Murine AML cell lines were authenticated by validating the expression of the transduced protein via western blot and RT-
qPCR.

Cell lines were tested negative for mycoplasma contamination. Every month, a routine examination of cell lines in culture for
any possible mycoplasma contamination was performed using commercially available detection kits (Lonza).

no commonly misidentified cell lines were used in the study.

Female BALB/c and C57BL/6 mice (age of 8 weeks) were purchased from Jackson Labs and maintained by Animal Studies Core, the
UNC Lineberger Comprehensive Cancer Center.

no wild animals were used in the study.

no field-collected samples were used in the study.

All animal experiments were approved by and performed in accord with the guidelines of the Institutional Animal Care and Use
Committee at the University of North Carolina (UNC).

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE150428
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