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Reporting Summary

Nature Portfolio wishes to improve the reproducibility of the work that we publish. This form provides structure for consistency and transparency
in reporting. For further information on Nature Portfolio policies, see our Editorial Policies and the Editorial Policy Checklist.

Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
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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 techniques 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

A 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
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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  FACSDiva (9.4)

Data analysis For data analysis, the following tools have been used:

PyroMark Q24 Advance 3.0.1
FlowJo 10.8.1

GraphPad Prism (v9.3.1)
FastQC (v0.11.9)

BBMap clumpify (v38.18)
Trimmomatic (v0.39)
Bowtie2 (v2.4.5)

STAR (v2.7.9a)

Bismark (v0.23.1)
Bedtools (v2.30.0)
Morpheus, Broad Institute
BEDOPS (v2.4.40)
Deeptools (v3.5.1)
Stringtie (v2.1.7)

VisR (v0.9.42)

pyCombat (v0.3.2)

sklearn PCA (v1.1.1)
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Limma (v3.54.1)
pandas (v1.4.3)
numpy (v1.23.1)
matplotlib (v3.5.2)
seaborn (v0.11.2)
bamCoverage (v3.5.1)
MEME (v5.5.0)

RSat

FACSDiva (9.4)
FlowJo (v10.8)

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 Portfolio 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 description of any restrictions on data availability
- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Datasets generated in this study were uploaded to NCBI GEO under accession number GSE242201. See Supplemental Table 2 for the full list of data analyzed in this
study. Scripts used to generate the figures presented are available under an GNU General Public License v3.0 on GitHub (https://github.com/
julienrichardalbert/5mC-H3K27me3/releases/tag/v0.2).

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender Use the terms sex (biological attribute) and gender (shaped by social and cultural circumstances) carefully in order to avoid
confusing both terms. Indicate if findings apply to only one sex or gender; describe whether sex and gender were considered in
study design; whether sex and/or gender was determined based on self-reporting or assigned and methods used.

Provide in the source data disaggregated sex and gender data, where this information has been collected, and if consent has
been obtained for sharing of individual-level data, provide overall numbers in this Reporting Summary. Please state if this
information has not been collected.

Report sex- and gender-based analyses where performed, justify reasons for lack of sex- and gender-based analysis.

Reporting on race, ethnicity, or | Please specify the socially constructed or socially relevant categorization variable(s) used in your manuscript and explain why
other socially relevant they were used. Please note that such variables should not be used as proxies for other socially constructed/relevant variables
groupings (for example, race or ethnicity should not be used as a proxy for socioeconomic status).
Provide clear definitions of the relevant terms used, how they were provided (by the participants/respondents, the
researchers, or third parties), and the method(s) used to classify people into the different categories (e.g. self-report, census or
administrative data, social media data, etc.)
Please provide details about how you controlled for confounding variables in your analyses.

Population characteristics Describe the covariate-relevant population characteristics of the human research participants (e.g. age, genotypic
information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study

design questions and have nothing to add here, write "See above."

Recruitment Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and
how these are likely to impact results.

Ethics oversight Identify the organization(s) that approved the study protocol.

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

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.

|X| Life sciences D 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
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Life sciences study design

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

Sample size Not applicable
Data exclusions  Not applicable
Replication All experiments were confirmed by at least one replication
Randomization  Not applicable

Blinding Not applicable

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

n/a | Involved in the study n/a | Involved in the study

[ 1IIX] Antibodies [1IIX] chip-seq

|:| Eukaryotic cell lines |:| |X| Flow cytometry

|X| |:| Palaeontology and archaeology |:| MRI-based neuroimaging

|Z| |:| Animals and other organisms

X|[ ] clinical data

X[ ] bual use research of concern

X[ ] plants

Antibodies
Antibodies used Antibodies used for CUT&Tag (analogous to ChIP seq)
aH3K27me3 (Cell Signaling C36B11) — 1:100 Dilution
aH3K36me3 (Invitrogen RM491) — 1:100 dilution
Antibodies used for Western blot
aDNMT (Ozyme 5032T) — 1:2000 dilution
aH3K27me3 (Cell Signaling C36B11) — 1:5000 dilution
aH3 (abcam 1791) — 1:5000 dilution
aCas9 mAb (Active Motif Clone 8C1-F10) — 1:2000 dilution
aGFP (Millipore Sigma 11814460001) — 1:5000 dilution
aLAMIN-B1 (ab16048) — 1:5000 dilution
Goat anti-Rabbit IgG StarBright™ Blue 700 Goat — 1:2000 dilution
anti-Mouse 1gG DyLight™ 800, Bio-Rad — 1:2000 dilution
No antibodies used for flow cytometry
Validation H3K27me3: http://www.histoneantibodies.com/FinalArrayData/H3K27me3/

H3K36me: http://www.histoneantibodies.com/FinalArrayData/H3K36me3/
(Reference: https://www.sciencedirect.com/science/article/pii/S1097276515004943?via%3Dihub)

DNMT1; validated by Western, IHC, IF, Flow, ChIP
https://www.cellsignal.com/products/primary-antibodies/dnmt1-d63a6-xp-174-rabbit-mab/5032

H3; validated by IHC, ChlIP, IP, Western
https://www.abcam.com/en-it/products/primary-antibodies/histone-h3-antibody-nuclear-marker-and-chip-grade-ab1791

Cas9; validated by ChIP, Western, IP, IF
https://www.activemotif.com/catalog/details/61757/cas9-antibody-mab-clone-8c1-f10

GFP; validated by IP, Western, IHC
http://www.sigmaaldrich.com/catalog/product/roche/11814460001?lang=en&region=US

LAMIN-B1; validated by IHC, Western, IF
https://www.abcam.com/en-fr/products/primary-antibodies/lamin-b1-antibody-nuclear-envelope-marker-ab16048
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Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s) ES-E14TG2a (https://www.atcc.org/products/crl-1821) was the base cell line for all experiments. Genetic modifications
performed in this study are described in the methods

Authentication The parental cell line was certified by ATCC when purchased. Subsequently, transgenic lines generated in this study were
verified by PCR genotyping, Sanger sequencing, and western blotting.

Mycoplasma contamination Cell lines were confirmed to be mycoplasma free

Commonly misidentified lines  Not applicable
(See ICLAC register)

Plants
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Seed stocks Not applicable
Novel plant genotypes  Not applicable

Authentication Not applicable

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 The data can be accessed at https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi accession: GSE242201
May remain private before publication.  The token is: mvotyaicplsvjal

Files in database submission E14_DO_WGBS
E14_D4_WGBS
E14_D7_WGBS
E14_DO_DnmtWT_H3K27me3_repl
E14_DO_DnmtWT_H3K27me3_rep2
E14_DO_DnmtTKO_H3K27me3_repl
E14_DO_DnmtTKO_H3K27me3_rep2
E14_D7_DnmtWT_H3K27me3_repl
E14_D7_DnmtWT_H3K27me3_rep2
E14_D7_DnmtTKO_H3K27me3_repl
E14_D7_DnmtTKO_H3K27me3_rep2
E14_D7_DnmtTKO_EzhipKO_H3K27me3_repl
E14_D7_DnmtTKO_EzhipKO_H3K27me3_rep2
E14_DO_DnmtWT_H3K36me3_repl
E14_DO_DnmtWT_H3K36me3_rep2
E14_DO_DnmtTKO_H3K36me3_repl
E14_DO_DnmtTKO_H3K36me3_rep2
E14_D7_DnmtWT_H3K36me3_repl
E14_D7_DnmtWT_H3K36me3_rep2
E14_D7_DnmtWT_H3K36me3_rep3
E14_D7_DnmtTKO_H3K36me3_repl
E14_D7_DnmtTKO_H3K36me3_rep2
E14_D7_DnmtTKO_H3K36me3_rep3
E14_D7_DnmtTKO_EzhipKO_RNA_repl
E14_D7_DnmtTKO_EzhipKO_RNA_rep2
E14_D4_DnmtWT_TET1_Celsr2_H3K27me3_repl
E14_D4_DnmtWT_TET1_Celsr2_H3K27me3_rep2
E14_D4_DnmtWT_TET1_Zdbf2_H3K27me3_repl
E14_D4_DnmtWT_TET1_Zdbf2_H3K27me3_rep2
E14_D4_DnmtWT_TET1_scrambled_H3K27me3_repl
E14_D4_DnmtWT_TET1_Arsi_H3K27me3_repl
E14_D4_DnmtWT_TET1_Arsi_H3K27me3_rep2
E14_D4_DnmtWT_TET1_Atpda_H3K27me3_repl
E14_D4_DnmtWT_TET1_Atpda_H3K27me3_rep2
E14_D4_DnmtWT_TET1_scrambled_H3K27me3_rep2
E14_D4_DnmtWT_dTET1_Celsr2_H3K27me3_repl
E14_D4_DnmtWT_dTET1_Celsr2_H3K27me3_rep2
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Genome browser session
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

Antibodies

Peak calling parameters

Data quality

Software

E14_D4 DnmtWT dTET1 Zdbf2 H3K27me3 repl
E14 D4 DnmtWT dTET1 Zdbf2 H3K27me3_rep2

https://genome.ucsc.edu/s/JRA/SWRs_TET1

File name Sequenced read pairs Alignments (duplicates removed)
E14_DO_DnmtWT_H3K27me3_repl 15,648,916 14,131,812
E14_DO_DnmtWT_H3K27me3_rep2 20,403,998 18,305,890
E14_DO_DnmtTKO_H3K27me3_repl 28,534,023 24,934,162
E14_DO_DnmtTKO_H3K27me3_rep2 22,242,983 24,934,162
E14_D7_DnmtWT_H3K27me3_repl 20,901,068 15,054,348
E14_D7_DnmtWT_H3K27me3_rep2 14,432,943 10,702,747
E14_D7_DnmtTKO_H3K27me3_repl 15,932,738 12,052,773
E14_D7_DnmtTKO_H3K27me3_rep2 18,223,046 13,728,674
E14_DO_DnmtWT_H3K36me3_repl 23,489,518 11,472,439
E14_DO_DnmtWT_H3K36me3_rep2 21,670,576 13,990,593
E14_DO_DnmtTKO_H3K36me3_repl 30,786,770 14,255,160
E14_DO_DnmtTKO_H3K36me3_rep2 16,841,914 10,203,951
E14_D7_DnmtWT_H3K36me3_repl 19,441,617 14,505,899
E14_D7_DnmtWT_H3K36me3_rep2 16,399,795 12,348,860

E14 _D7_DnmtWT_H3K36me3_rep3 12,394,191 8,058,828
E14_D7_DnmtTKO_H3K36me3_repl 26,797,792 19,938,552
E14_D7_DnmtTKO_H3K36me3_rep2 17,360,456 13,111,476
E14_D7_DnmtTKO_H3K36me3_rep3 17,821,596 9,559,002
E14_D7_DnmtTKO_EzhipkO_RNA_repl 36,572,899 25,529,661
E14_D7_DnmtTKO_EzhipkO_RNA_rep2 30,524,490 21,454,811
E14_D4_DnmtWT_TET1_Celsr2_H3K27me3_repl 36,620,916 26,017,434
E14_D4_DnmtWT_TET1_Celsr2_H3K27me3_rep2 64,480,068 11,837,774
E14 D4 _DnmtWT_TET1_Zdbf2 H3K27me3_repl 48,019,052 21,984,785
E14_D4_DnmtWT_TET1_Zdbf2 H3K27me3_rep2 48,653,474 21,475,696
E14_D4_DnmtWT_TET1_scrambled_H3K27me3_repl 35,357,341 25,074,090
E14 D4 _DnmtWT_TET1_Arsi_H3K27me3_repl 69,401,074 37,765,244
E14_D4_DnmtWT_TET1_Arsi_H3K27me3_rep2 56,732,516 37,208,072
E14 D4 _DnmtWT_TET1 Atpda_H3K27me3_repl 57,159,681 33,815,013
E14 D4 _DnmtWT_TET1 Atpda_H3K27me3_rep2 60,446,809 27,441,670
E14_D4_DnmtWT_TET1_scrambled_H3K27me3_rep2 66,486,437 40,740,615
E14_D4_DnmtWT_dTET1_Celsr2_H3K27me3_repl 49,358,063 16,404,670
E14_D4_DnmtWT_dTET1_Celsr2_H3K27me3_rep2 36,285,303 21,482,248
E14 D4 _DnmtWT_dTET1 Zdbf2 H3K27me3_repl 48,019,052 21,984,785
E14 D4 _DnmtWT_dTET1 Zdbf2_ H3K27me3_rep2 48,653,474 21,475,696

aH3K27me3 (Cell Signaling C36B11) — 1:100 Dilution
aH3K36me3 (Invitrogen RM491) — 1:100 dilution

Replicate alignment files were merged prior to peak calling using the SEACR (v1.3) and parameters:
0.01 non stringent

We identified 6,135 high quality and unique H3K27me3 domains

Filtered and trimmed CUT&TAG data was aligned to the mm10 reference using Bowtie2 (v2.4.5) and parameters:

--local —very-sensitive —no-mixed —dovetail —no-discordant —phred33 -1 10 -X 700

Replicate alignment files were merged prior to peak calling using the SEACR (v1.3) and parameters:

0.01 non stringent

All H3K27me3 peaks were merged using bedtools merge (2.30.0) and H3K27me3 enrichment levels (RPKM) were calculated using
VisR from alignments with MAPQ > 10. H3K27me3 domains were agnostically clustered into 6 groups using k-means (Morpheus,
Broad Institute) of RPKM values. Statistical enrichment was performed as described above for RNA-seq using the same filtering
criteria. Sunset plots and meta plots of H3K27me3 enrichment over groups were generated using Deeptools functions
computeMatrix and plotHeatmap and plotGroup. The number of H3K27me3 peaks overlapping CGls, the promoters of NCBI RefSeq
genes (TSS +/- 1kb) or bodies of genes was assessed using Bedtools intersect. Peakiness scores were calculated by averaging the
enrichment level (RPKM) of the top 10% enriched peaks for each dataset, as previously described. Total domain size was calculated
by summing the lengths of all peaks for each dataset. Alignment files were converted to bigwig using Deeptools bamCoverage and
the same parameters as for RNA-seq analysis (see above) with the exception of:

--minMappingQuality 10

Transcription factor binding motif analysis of SWRs and ESRs was performed using the MEME and Rsat suites.
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Flow Cytometry

Plots
Confirm that:
The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).
All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.
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Methodology
Sample preparation Cells were subjected to accutase treatment and resuspended in BSA 0.05% in PBS prior to FACS sorting for GFP expression
Instrument Becton Dickinson FACSAria Fusion
Software Data was acquired with the BD FACSDiva Software (BD Biosciences) and analyzed with FlowJo 10.8.1
Cell population abundance Purity was checked for the first sample of a sort
Gating strategy Gating was performed based an modified cell line, negative for GFP expression

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