


2

n
atu

re
research

|
rep

o
rtin

g
su

m
m

ary
A

p
ril2020

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

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.

a2 immunostaining to determine myofiber boundaries. The myosin heavy chain staining was used to classify type I (red), type IIA (green), and
presumed type IIX/IIB myofibers (black, i.e. that were not stained for MHC I or IIA). After myofibers were classified by type, myofiber size was
estimated in an automated manner by the Nikon Elements software via the Feret’s minimal diameter, a geometrical parameter for the
analysis of unevenly shaped or cut objects179. For the quantification of the number of myofibers, all fibers in the diaphragm cross-sections
were counted based on the myofiber borders identified by laminin a2 immunostaining.

The RNA-seq data discussed in this publication have been deposited in the NCBI’s Gene Expression Omnibus and are publicly accessible through GEO Series
accession numbers GSE156815, GSE158581, and GSE183833, available at the following hyperlinks:

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE156815

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE158581

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE183833

Additional primary data are available in Supplementary Data 1-5 and in the Source Data File.

Publicly-available datasets that have been interrogated in this study are the following and were used to retrieve RNA-seq data from pediatric cancers (ProteinPaint;
https://proteinpaint.stjude.org/) and adult cancers (FireBrowse; http://firebrowse.org/viewGene.html?gene=ITGA2B), and for assessing circulating levels of Fibcd1
(Aging Plasma Proteome dataset; https://twc-stanford.shinyapps.io/aging_plasma_proteome/).

Sample size was based on trial experiments and/or previous experiments.

No data points were excluded.

Replication in mouse experiments is not standard given their time- and cost-intensive nature. On this basis, mouse studies were not replicated
but they included sufficient numbers to account for biological variability. Moreover, multiple techniques and models were used to validate the
same findings. Cell culture experiments were done typically 2-3 times and there were no replication attempts that failed.

The samples/animals were allocated to groups randomly to reduce the chance of batching effects.

The result of rFibcd1 treatment was assessed by an investigator blinded to the experimental conditions. Likewise, treadmill experiments were
done by a blinded investigator. Image analysis and quantitation was done in an automated (and hence blinded) manner. All experiments were
reviewed by 2-3 independent persons.




