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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
n/a Confirmed
The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name: describe more complex techniaues in the Methods section.

A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

o

OA full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings
For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  The size distributions and molar concentration of libraries were determined using an Agilent 4200 TapeStation. Up to 48 barcoded CUT&RUN

NData analvsis Bedtools; Pvthon Packages Used: Numpy, Pandas, Seaborn, Matplotlib, umap: R version 4.0.0, R libraries used: ggplot2, densitvClust. archR:

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
- Alist of figures that have associated raw data
- A description of any restrictions on data availability

All primary sequencing data have been deposited as paried-end fastq files in Gene Expression Omnibus under the accession code GSEXXXXX. Will update during Review
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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.

QLife sciences OBehavioural & social sciences (@) Ecological, evolutionary & environmental sciences

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Samble size In this studv we collected single cell chromatin profiling data for comparative analvsis from (1) a mixture of human cell lines (K562, H1. ML-2,

Data exclusions  Seauencing reads mapping to the mitochondrial genome were removed from all datasets. This was pre-established and is standard practice in

Reblication Each single cell exneriment captured >10K cells. and the PBMC experiment was performed in biological duplicate with one replicate used for a

Randomization  n/a.The data and analvsis for this studv is obiective and not prone to influence by the researchers bias.

Blinding n/a. The data and analvsis for this studv is obiective and not prone to influence bv researchers bias.

Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.

Studv descrintion

Research samnle

Sambling strateov

NData collection

Timing

NData exclisions

Non-particination

Randomirzation

Ecological, evolutionary & environmental sciences study design

All studies must disclose on these points even when the disclosure is negative.

Studv descrintion

Research samnle

Samnling strateev

Data collection

Timing and snatial scale

Data exclusions

Renroducibilitv

Randomirzation

Blinding

Did the study involve field work? ~ O'Yes Ono

Field work, collection and transport

Field conditions

| ocation

Access & imnort/exnort

Disturbance

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.



Materials & experimental systems

Methods

Involved in the study
1LLIANtibodies

n/a

LC)Eukaryotic cell lines

) Palaeontology and archaeology

n/a Involved in the study
ChIP-seq
Flow cytometry

MRI-based neuroimaging

L) Animals and other organisms
LLIHuUman research participants
L Clinical data

L) Dual use research of concern

Antibodies

Antibodies used rabbit oligoclonal anti-H3K4me1 (1:10, Thermo Cat# 710795),

Validation All antibodies are commerciallv available, and have been verified bv Western blotting or bv peptide ELISA described on the

Eukaryotic cell lines

Policy information about cell lines

Cell line sourcels) Human K562 cells were purchased from ATCC (Manassas. VA, Cat# CCL-243).

Authentication All the cell lines used in this studv are regularlv submitted for karvotvping bv the Fred Hutchinson Cancer Center Core Facilities.

Mvecanlasma contamination All cell lines were confirmed as mvcoplasma negative on a tri-monthlv basis.

Commonly misidentified lines ~ No commonly misidentified lines were used in this study.
(See ICLAC register)

Palaeontology and Archaeology

Snecimen provenance

Snecimen denosition

NDating methods

(OTick this box to confirm that the raw and calibrated dates are available in the paper or in Supplementary Information.

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

Animals and other organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

| aboratorv animals

Wild animals

Field-collected samnles

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

Human research participants

Policy information about studies involving human research participants

Ponulation characteristics All patient samples were obtained from Dr. Scott Furlan in accordance with the Declaration of Helsinki after written consent

Recruitment Patients did not receive compensation for participation in this studv.

Fthics oversight The studies were overseen bv the Institutional Review Boards at Fred Hutchinson Cancer Research Center (IR Protocol # XXXX).

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

Clinical data

Policy information about clinical studies
All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration



Studv nrotocol

Data collection

Outcomes

Dual use research of concern

Policy information about dual use research of concern

Hazards
Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented in
the manuscript, pose a threat to:

No Yes
Oprublic health
ONationaI security
OCrops and/or livestock
OEcosystems
OAny other significant area

Experiments of concern
Does the work involve any of these experiments of concern:

No Yes
ODemonstrate how to render a vaccine ineffective
O confer resistance to therapeutically useful antibiotics or antiviral agents
OEnhance the virulence of a pathogen or render a nonpathogen virulent
Oincrease transmissibility of a pathogen
OAilter the host range of a pathogen
OEnabIe evasion of diagnostic/detection modalities
OcEnable the weaponization of a biological agent or toxin

OAny other potentially harmful combination of experiments and agents

ChlP-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 All primary sequencing data have been deposited as paired-end fastq files in Gene Expression Omnibus under the accession
code GSEXXXX (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE1XXXXX). Will update during Review

M remain nrivate hefare niihlicatinn

Files in database submission DJ Hs BY K27me3 KHRM3 5cow 220802 (BY K27me3 KHRM3 Scow)

Genome browser session

(e.g.  UCSC )
Methodology
Reblicates For the human and mouse mixing exoeriment onlv one replicate was performed. For the analvsis of human PBMCs we performed 2
Seauencing denth All Experiments were paired-end. Seauencing depths and sampling is reported in the manuscriot.
Antibodies All antibodies and sources are provided in the Methods section.

Peak calline harameters  This manuscript does not include anv Peak Calling
Data aualitv Data quality assessment is the topic of this manuscript. and is reported.

Software A link to custom code will be provided during review.

Flow Cytometry




Plots
Confirm that:

(OThe axis labels state the marker and fluorochrome used (e.g. CD4-FITC).
(OThe axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).
Dall plots are contour plots with outliers or pseudocolor plots.

(A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Samble nrenaration
Instrument

Software

Cell nonulation abundance
Gating strateev

(OTick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.

Magnetic resonance imaging

Experimental design
Design tvne

Design specifications

Behavioral nerformance measures

Acquisition
Imaging tvne(s)

Field strength
Seauence & imaging narameters
Area of acauisition

Diffusion MRI OUsed ONot used

Preprocessing
Prenrocessing software

Normalization
Normalization temnlate
Noise and artifact removal

Volume censoring

Statistical modeling & inference
Model tvne and settings

Fffect(s) tested
Specify type of analysis:  OWhole brain OROl-based OsBoth

Statistic type for inference
(See  Eklund et al. 2016 )

Correction

Models & analysis

n/a Involved in the study
Functional and/or effective connectivity
Graph analysis

Multivariate modeling or predictive analysis

Functional and/or effective connectivitv
Granh analvsis

Multivariate modeling and predictive analvsis
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