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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

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

mm10/GRCm38 was used for mapping RNAseq reads. All other data is contained within the manuscript and supplementary information.

N/A

N/A

N/A

N/A

Sample sizes were based on similar experiments done with similar cell lines and explants (https://doi.org/10.1172/JCI82755, http://
dx.doi.org/10.1136/annrheumdis-2016-209428 and https://doi.org/10.1016/j.matbio.2023.07.002). We did not perform power estimates
prior to collecting the data and performed statistical tests after data collection.

No data was excluded from analysis.

6 mice per condition were used in treadmill running experiments. Between 3-6 mice per condition were used in in tissue explant experiments
as indicated in figure legends. All experiments were successfully replicated and results showed consistency.

Samples and animals were randomly assigned to control and treatment conditions.

Investigators were not blinded during data collection and analysis. Experimental conditions (e.g. young vs. old mice or running vs. sedentary)
and data analysis methods did not allow for blinding.

All primary antibodies were purchased from Cell Signaling Technology ERK1/2 (#4695), pThr202/pTyr204 ERK1/2 (#4370), p38
(#8690), pThr180/pTyr182 p38 (#4511), GSK3" (#12456), pSer9 GSK3" (#5558), except for pSer389 GSK3" (14850-1-AP) which was
purchased from Proteintech and !Tubulin (T9026) purchased from Sigma Aldrich. Secondary antibodies: LI-COR




