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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 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

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.
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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.

differential expression was analyzed through the “DEseq2” R package version 3.14.

Single Cell:

A wide range of softwares were used for single cell analyses (see below), yet for more information about the used parameters please check
the material and methods section of the manuscript.

Cell Ranger software v3.0.2

velocyto.py tool v 0.17.17

Seurat package v 3.2.0

Seurat Wrappers package v0.2.0

Scvelo v 0.2.2

Sequencing data are available at the GEO repository under the accession number GSE168633.

Sample size is 2-3 replicates of 2-8 limb pairs for scRNA-seq, FACS analyses (AnnexinV and Hoechst), bulk RNA-seq and cell-sorted RNA-seq
(GFP+/GFP-; GFP++/GFP+-). Cell-sorted cHi-C and H3K27ac ChIP-seq experiments were performed from singlicates of 7-10 FACS-sorted pooled
limb pairs. These are commonly accepted sample size for these types of experiments. The minimal number of sorted or unsorted cells for all
experiments, and thus the number of pooled limb pairs, are determined by the type of experiments (RNA-seq: 150K cells, FACS: 200K cells,
scRNA-seq: 20K cells, c-Hi-C: 1M cells and ChIP-seq: 500K cells). Therefore, each replicate result is an average of measurements across many
samples. Finally, the number of samples per experiment is limited by the cost, especially for single-cell experiments. For WISH and
fluorescence microscopy experiments, at least three E12.5 embryos were checked.

No data was excluded from this study

Experiments were performed in replicates when the results were likely to have a significant impact on the interpretation of the results. RNA-
seq were performed in duplicates, with the exception of bulk wildtype and GFP-sensor hindlimbs which were done in biological triplicates. All
RNA-seq replication attempts were successful. For scRNA-seq experiments, two replicates were used for every condition and all of them were
successful. FACS analyses were done in duplicates or triplicates as indicated in the corresponding figures and all of these replication attempts
were successful. H3K27ac ChIP-seq and Capture Hi-C experiments were performed in singlicates of 7-10 FACS-sorted pooled limb pairs. WISH
and fluorescence microscopy experiments were imaged in triplicates and all of these attempts were successful.

In this work, it was necessary to know the genotypes and types of analyzed cells (GFP-/GFP+ ; GFP++/GFP+-) as they needed to be pooled prior
to processing for experiments.

Investigators were not blinded since micro-dissection of mouse embryos and further analyses require knowledge about the genotype and
type of cells (GFP-/GFP+ ; GFP++/GFP+-) at hand.
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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

Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

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

Polyclonal rabbit anti-H3K27ac antibody from Diagenode, Cat-No. c15410174, was used at a dilution of 1/500.

The antibody was validated for ChIP usage on the manufacturer's website: https://www.diagenode.com/en/p/h3k27ac-polyclonal-
antibody-classic-50-mg-42-ml. Moreover, we extensively used the same antibody in a prior study and observed a high reproducibility
(Andrey et al., 2017).

Male G4 mouse ESCs (Jorge et al., 2007)

Genetically modified pluripotent ESCs were authenticated by the production of embryos through tetraploid aggregations
(Artus and Hadjantonakis 2011) and further genotyping confirmed the presence of the desired mutations in the cells

All cell lines tested negative for mycoplasma contamination.

No commonly misidentied cell lines were used.

Embryos were generated from male G4 mouse ESCs (Jorge et al., 2007) via tetraploid complementation (Artus and Hadjantonakis
2011). Donor tetraploid embryos were provided from in vitro fertilisation using c57bl6J x B6D2F1 backgrounds. Aggregated embryos
were transferred into CD1 foster females and micro-dissected at embryonic stage E12.5.

There was no wild animals in this study

There was no field collected animals in this study

All animal procedures were in accordance with institutional, state, and government regulations (Canton de Genève authorisation:
GE/89/19).

Datasets are available through the GEO repository under the accession number GSE168633, the ChIP-seq dataset in
particular is available under the accession number (GSE168631): https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?
acc=GSE168631

H3K27ac-HL-E125-delPen-GFPn_R1_S4_L004_R1_001.fastq.gz

H3K27ac-HL-E125-delPen-GFPp_R1_S3_L004_R1_001.fastq.gz

H3K27ac-HL-E125-WT-GFPn_R1_S1_L001_R1_001.fastq.gz

H3K27ac-HL-E125-WT-GFPp-R1_S2_L004_R1_001.fastq.gz

H3K27ac-HL-E125-WT-GFPpMild_S14_R1_001.fastq.gz

H3K27ac-HL-E125-WT-GFPpHigh_S13_R1_001.fastq.gz




