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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

Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

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.

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

The Next-Generation Sequencing (NGS) data reported in this manuscript are available through

NCBI’s Gene Expression Omnibus database under super series GSE171998. Individual

accession numbers for WGBS, scRNA-seq, RNA-seq, and ATAC-seq are GSE171604,

GSE171794, GSE171997, and GSE171534, respectively.

N/A

N/A

N/A

N/A

For both bulk and single-cell RNA-Sequencing experiments, we included at minimum n=3 biological replicates per condition. For ATAC-Seq, we
have included n=2 young and aged samples. No statistical method was used to determine sample size. Sample size was chosen based on
convention in the field. For transplantation RNA-Seq data, we initially ran n=3 samples per group. Due to the heterogeneity that occurs in
aging, and particularly in aged transplanted samples, we later decided to perform additional transplantation experiments for a total of at least
n=5 per group.

For quality control, we have excluded any transplantation RNA-Seq samples that showed signs of inclusion of contaminating non-muscle cells.
We have maintained at least n=3 for all RNA-Seq conditions, even after these exclusions.

We have performed bulk transplantation RNA-Seq on two occasions, in 2 separate batches that were sequenced separately. Replication was
successful.

For single-cell RNA-Seq, libraries from each young and aged mouse were created independently as opposed to pooling before library
preparation. MuSCs, FAPs and macrophages were isolated by FACS and encapsulated for scRNA-Seq on three separate occasions (at least 1
aged and 1 mouse processed each time). All scRNA-Seq libraries were sequenced in a single sequencing run.

Mice were allocated into experimental groups based on their age, since we compare young vs aged mice.Mice were allocated randomly in all
experiments.

Blinding was not possible during isolation of muscle stem cells from young and aged mice due to visible differences between the two.
However, all subsequent analysis was unbiased, since all samples regardless of age were inputed into the same analysis pipeline.
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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

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

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 and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Antibodies used are below:

Anti-mouse ITGA7-647 R&D systems FAB3518R (1:500 dilution)

Anti-mouse SCA1 (LY6A/E)-FITC BD Pharmigen 557405 (1:5000 dilution)

Anti-mouse CD31-PE Invitrogen 12-0311-81 (1:5000 dilution)

Anti-mouse CD45-BV785 Biolegend 103149 (1:5000 dilution)

Anti-mouse F4/80-APC-Cy7 Biolegend 123117 (1:1000 dilution)

Anti-mouse CD11b-PerCP-Cy5.5 Biolegend 101227 (1:5000 dilution)

PDGFRA rabbit mAb Cell Signaling 3174 (1:1000 dilution)

Anti-mouse F4/80 Invitrogen 12-4801-82 (1:000 dilution)

Anti-Mouse Pax7 DSHB AB_528428 (1:100 dilution)

Laminin Sigma L9393 (1:750 dilution)

GFP invitrogen A-11120 (1:500 dilution)

All antibodies used have been validated in the published literature (Pasut A. Methods Molecular Bio. 2012; X Feng, J Vis Exp, 2018;
Sincennes MC, Nature Comm, 2021; Farup J, Cell Death & Disease, 2015; Low M, Muscle Stem Cells: Methods and protocols, 2017,
and more)

Furthermore, all FACS and fluorescence antibodies have been validated using appropriate negative controls (unstained controls or
controls using secondary antibody only). Finally, certain antibodies were validated by demonstrating signal by two different,
independent methods (flow cytometry and immunostaining).

primary myoblasts, derived from FACS-sorted muscle stem cells from young and aged C57Bl6 mice

These cell lines are authenticated by their expression of ITGA7 and PAX7, and their ability to differentiate into myotubes

Negative

N/A

C57BL/6J, Tg(Pax7-EGFP), NOD-Prkdcem26Cd52Il2rgem26Cd22/NjuCrl (NCG) mice. Young mice are 5 weeks-old, aged mice are
between 22 and 26 months old. Mice were housed at a temperature of 21° and 20% humidity, with a light/dark cycle of 14 hours
light/10 hours dark

the study did not involve wild animals




