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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

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.

Source data are provided with the paper as a Source File. All data supporting the findings in this study are available within the article, can be obatined from the
corresponding author or can be accessed at : http://researchdata.gla.ac.uk/973/

This study uses mesenchymal stem cells isolated from consenting patients undergoing routine joint replacement. As such
there was no specific age group or sex used in this study due to limited availability of donor cells. This study uses a both male
and female donors, and in all experiments reported, cells from both sexes were used. The researchers have not found a
discernible or significant difference in responses of male or female donor cells in any of the assays performed in this study
and have not consciously biased the use of specific donors in any assay.

Cells used in this study are from patients between the ages of 50-80 years old and are a mixture of male and female donors.

Cells were isolated from waste bone marrow taken during routine knee or hip replacement surgery. Consent was obtained
from patients prior to the procedure. This approach has been validated by local ethics committees at the hospital where the
procedures are performed.

Ethical approval was provided by the University of Southampton local ethics committee (NRES number: 194/99/1, LREC
number 31875)

No statistical methods were used to predetermine sample size. They were determined based on prior experience or pilot experiments. At
least n=3 technical repeats were performed per experiemntal condition in line with standards of the field

No data was excluded

ll experiments were performed at least two, mostly three to four times each and each experiment gave similar results. Experimental findings
were confirmed in independent experiments and found to be reliably reproducible.

here was no intervention for randomization in this study

Investigators were not blinded to experimental conditions given the nature of the assays performed. Metabalomic analysis was performed by
a bioinformatician who had limited prior knowledge of the biological conditions, and therefore performed analysis in an unbiased fashion.
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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

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.

Methodology

Sample preparation

All antibodies used in this study were obtained from commercial suppliers. Their details, including manufacturer and conjugate are
listed below and in Table Sl. All antibodies were validated by their manufacturers for use in flow cytometry on human samples that
were used in this study. Antibodies were used at 1:50 dilution unless otherwise stated below.

Antibody/ Clone/ Species/ Manufacturer/ Catalogue Number/ Dilution

CD4-FITC /OKT4 /Mouse anti-human / Biolegend / 317408 / 1:100

CD8a-Brilliant Violet 605 /RPA-T8 /Mouse anti-human / Biolegend / 301039 / 1:250

CD25-APC /M-A251 / Mouse anti-human / Biolegend / 356110

CD29-FITC /TS216 / Mouse anti-human/ eBioscience / 11-0299-42

CD44-PE-Cy7 / IM7 / Rat anti-human/ eBioscience / 12-0441-82 / 1:400

CD45-AlexaFluor700 / 2D1 / Mouse anti-human / Biolegend / 368514 / 1:400

CD90-PerCP-eFluor710 / eBioSEl0 / Mouse anti-human/ eBioscience / 46-0909-42 / 1:100

CD106-PE / STA / Mouse anti-human/ eBioscience / 12-1069-42

CD166-PerCP-eFluor710 / 3A6 / Mouse anti-human/ eBioscience / 46-1668-42

CD271-PE-Vio770 / REA844 / recombinant human lgG / Miltenyi Biotech / 130-112-603

FoxP3-PE / 259D / Mouse anti-human / Biolegend / 320208

Mouse lgGl kappa isotype control FITC / P3.6.2.8.l / eBioscience / 11-4741-42

Mouse IgG2b kappa isotype control FITC / MPC-11 / Biolegend / 400309

Mouse IgG2b kappa isotype control APC / MOPC-21 / Biolegend / 400121

Rat lgG2b kappa isotype control PE/ eB149-10HS / eBioscience / 12-4031-82

Mouse lgGl kappa isotype control PerCP-eFluor710 / P3.6.2.8.l / eBioscience / 46-4714-82

Mouse lgGl kappa isotype control PE/ P3.6.2.8.1 / eBioscience / 12-4714-82

Mouse IgG1 kappa isotype control Brilliant Violet 605 / MOPC-21 / Biolegend / 400161

Mouse IgG1 kappa isotype control AlexaFluor700 / MOPC-21 / Biolegend / 400143

Recombinant Anti-TOMM20 antibody [EPR15581-39] - Mouse lgGl (ab283317) Abcam

REA lsotype Control PE-Vio770 / REA293 / Recombinant human lgG / Miltenyi Biotech / 130-104-617

All antibodies used in this study are from commercial sources and have been previously titrated by the researchers prior to use to
identify their optimal concentration for the cell types being used in this study. lsotype controls were routinely used to determine
non-specific background binding of the antibody to the target cell. All flow cytometry experiments used single antibody staining of
representative target cells to adjust for spectral overlap between channels.

Detailed methodologies covering the various sample preparation stratgies can be found in the Materials and Methods
section. Mesenchymal stromal cells (MSCs): Cultured MSCs were washed with PBS and detached from their growth surface
using Accutase (ThermoFisher) and single cell suspensions were typically stained on ice for 30-45mins in flow cytometry
buffer (PBS + 0.5% BSA+ 0.SmM EDTA) supplemented with fluorescently labelled antibodies. For intracellular staining,
fixation, permeabilisation and transcription factor staining was perfomed using the Tru-Nuclear Transcritpion Factor kit
according to the manufacturer's protocol (Biolegend). was perfomred a CFSE labelled PBMCs: PBMCs were isolated from
blood cones by diluting 1:1 with warm media and separating from erthryocytes and granulocytes using a Ficoll-Paque Plus
density gradient according to the manufacturers instructions (GE Healthcare). Purified PBMCs were labelled with CFSE
(CellTrace CFSE Proliferation kit, ThermoFisher) according to the manufacturers instructions. Mitochondrial Function: MSCs
were cultured in 24-well plates and treated according to the experimental protocol. At defined times, media was removed




