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	CurrentPageNumber: 
	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Thomas A. Rando
	YYYY-MM-DD: 2020-02-22
	na: 
	y: 
	Provide a description of all commercial, open source and custom code used to collect the data in this study, specifying the version used OR state that no software was used.: Exercise wheel rotation counts: AWM 11.12 (Lafayette Instrument Co.)Fluorescent microscope images: Volocity 5+ (PerkinElmer)H&E, timelapse microscope images: AxioVision 4.8 (Zeiss)FACS and flow cytometry: FACSDIVA 8+ (BD Biosciences)Cell volume: Moxi Flow Firmware 2.10+ (Orflo Technologies)Western blot: Image Lab 4.0 (Bio-Rad)RT-qPCR: LightCycler 480 1.5.0 SP3 (Roche)Single-cell RT-qPCR: BioMark Data Collection 3.1.2 (Fluidigm)
	Provide a description of all commercial, open source and custom code used to analyse the data in this study, specifying the version used OR state that no software was used.: Fluorescent microscope images: Volocity 5+, Photoshop CS6 (Adobe), Python 3+ (OpenCV 3.3.0)Timelapse microscopy: iTrack4U 1.01, Image Stabilizer plugin for ImageJ, wrMTrck 100203 plugin for ImageJ, KTH-SE 2013 (Baxter Laboratory)H&E: SIOX 1.0.4 plugin for ImageJFACS, flow cytometry, and cell volume: Cytobank Community 5+RNA-Seq: trim_galore 0.4.4, STAR 2.5.3a, subread 1.5.2; R (3.4+) packages RUVSeq 1.12, edgeR 3.20.8, org.Mm.eg.db 3.5.0, weights 0.85GSEA: GSEA 3.0, Hallmark 6.1, MSigDB TFT 6.1, ChEA 2015, TRANSFAC Curated 2012, MotifMap 1.00Western blot: ImageJRNA FISH: Volocity 5+, FISH-quant 2+Single-cell RT-qPCR: Fluidigm Real-Time PCR Analysis 3.0.2 (Fluidigm)Statistics: Excel 2013+ (Microsoft), Prism 6+ (Graphpad)
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: RNA-Seq: accession GSE77178
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: No sample-size calculation was performed. Sample sizes were chosen based on the type of experiment, availability of animals, and standard practice when using individual animals as biological replicates (general range n=3-8). For each experiment, when possible, an additional 1-2 old mice were included in each group in anticipation of sample size attrition due to illness or lack of running (see below).
	life: 
	behavioural: 
	eee: 
	If no data were excluded from the analyses, state so OR if data were excluded, describe the exclusions and the rationale behind them, indicating whether exclusion criteria were pre-established.: Old mice that appeared ill regardless of whether they were in the Old(-Ex) or the Old(+Ex) group, or old mice in the Old(+Ex) group that did not run, were excluded prior to conducting assays. All timelapse results from the automated analysis were manually inspected, and wells in which debris or poor focus led to grossly improper segmentation were excluded from analysis.
	Describe the measures taken to verify the reproducibility of the experimental findings. If all attempts at replication were successful, confirm this OR if there are any findings that were not replicated or cannot be reproduced, note this and describe why.: We analyze biological (not technical) replicates to ensure reproducibility. Experiments were reproducible across different days and investigators.
	Describe how samples/organisms/participants were allocated into groups. If allocation was not random, describe how covariates were controlled. If this is not relevant to your study, explain why.: Samples were randomly assigned to different conditions, but no attempt was made to control for any other covariates. Different conditions were never batched into different days.
	Describe the extent of blinding used during data acquisition and analysis. If blinding was not possible, describe why OR explain why blinding was not relevant to your study.: Investigators were blinded during transplantation data analysis. Clear cutoffs and automated analyses were used to minimize the effects of investigator bias.
	Briefly describe the study type including whether data are quantitative, qualitative, or mixed-methods (e.g. qualitative cross-sectional, quantitative experimental, mixed-methods case study). : 
	State the research sample (e.g. Harvard university undergraduates, villagers in rural India) and provide relevant demographic information (e.g. age, sex) and indicate whether the sample is representative. Provide a rationale for the study sample chosen. For studies involving existing datasets, please describe the dataset and source.: 
	Describe the sampling procedure (e.g. random, snowball, stratified, convenience). Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient. For qualitative data, please indicate whether data saturation was considered, and what criteria were used to decide that no further sampling was needed.: 
	Provide details about the data collection procedure, including the instruments or devices used to record the data (e.g. pen and paper, computer, eye tracker, video or audio equipment) whether anyone was present besides the participant(s) and the researcher, and whether the researcher was blind to experimental condition and/or the study hypothesis during data collection.: 
	Indicate the start and stop dates of data collection, noting the frequency and periodicity of sampling and providing a rationale for these choices. If there is a gap between collection periods, state the dates for each sample cohort. Specify the spatial scale from which the data are taken: 
	State how many participants dropped out/declined participation and the reason(s) given OR provide response rate OR state that no participants dropped out/declined participation.: 
	If participants were not allocated into experimental groups, state so OR describe how participants were allocated to groups, and if allocation was not random, describe how covariates were controlled.: 
	Briefly describe the study. For quantitative data include treatment factors and interactions, design structure (e.g. factorial, nested, hierarchical), nature and number of experimental units and replicates.: 
	Describe the research sample (e.g. a group of tagged Passer domesticus, all Stenocereus thurberi within Organ Pipe Cactus National Monument), and provide a rationale for the sample choice. When relevant, describe the organism taxa, source, sex, age range and any manipulations. State what population the sample is meant to represent when applicable. For studies involving existing datasets, describe the data and its source.: 
	Describe the data collection procedure, including who recorded the data and how.: 2
	Describe the measures taken to verify the reproducibility of experimental findings. For each experiment, note whether any attempts to repeat the experiment failed OR state that all attempts to repeat the experiment were successful.: 
	Describe the study conditions for field work, providing relevant parameters (e.g. temperature, rainfall).: 
	State the location of the sampling or experiment, providing relevant parameters (e.g. latitude and longitude, elevation, water depth).: 
	Describe the efforts you have made to access habitats and to collect and import/export your samples in a responsible manner and in compliance with local, national and international laws, noting any permits that were obtained (give the name of the issuing authority, the date of issue, and any identifying information).: 
	Describe any disturbance caused by the study and how it was minimized.: 
	Describe all antibodies used in the study; as applicable, provide supplier name, catalog number, clone name, and lot number.: anti-eMHC DSHB F1.652 IF Mouse monoclonal (F1.652) 1 µg/mLanti-laminin Sigma L9393 IF Mouse polyclonal (103M4779) 1 µg/mLanti-laminin α1 EMD Millipore MAB1903 IF Mouse monoclonal (AL-1) 1:1000anti-GFP/YFP ThermoFisher A11122 IF Mouse polyclonal (1925070) 10 µg/mLanti-laminin α2 Abcam ab11576 IF Mouse monoclonal (4H8-2) 10 µg/mLanti-Pax7 DSHB AB_528428 IF Mouse monoclonal (AB_528428) 5 µg/mL (tissue), 28 µg/mL (cells)anti-GFP/YFP Abcam ab13970 IF Mouse polyclonal (GR89472-20) 10 µg/mLanti-α tubulin Sigma T6199 IF Mouse monoclonal (DM1A) 0.2 µg/mLanti-BrdU Bio-Rad OBT0030G IF Mouse monoclonal (BU1/75) 5 µg/mLanti-Ki67 Abcam ab15580 IF Mouse  polyclonal (we don't have the tube anymore) 20 µg/mLanti-F4/80 Thermo Fisher 14-4801-82 IF Mouse monoclonal (BM8) 10 µg/mLanti-MyoD1 Dako M3512, BD Biosciences 554130 IF Mouse  monoclonal (5.8A) 1:100 (Dako), 10 µg/mL (BD)anti-V5 Thermo Fisher R960-25 IF Mouse  monoclonal (R960-25) 11.2 µg/mLanti-Cyclin D1 Abcam ab134175 WB, IF Mouse monoclonal (EPR2241) 0.2 µg/mL (WB), 2 µg/mL (IF)anti-phospho Smad2/3 (S465, S467/S423, S425) BD Biosciences 624084 WB Mouse monoclonal (O72-670) 1:200anti-Gapdh ThermoFisher AM4300 WB Mouse monoclonal (6C5) 1 µg/mLanti-Histone 3 EMD Millipore 07-690 WB Mouse polyclonal (3068449) 1:10,000anti-CD31 BioLegend 102506 FACS Mouse  monoclonal (MEC13.3) 5 µg/mLanti-CD45 BioLegend 103108 FACS Mouse monoclonal (30-F11) 5 µg/mLanti-Sca1 BioLegend 108120 FACS Mouse monoclonal (D7) 5 µg/mLanti-VCAM BioLegend 105720 FACS Mouse monoclonal (429) 2 µg/mL
	Describe the validation of each primary antibody for the species and application, noting any validation statements on the manufacturer’s website, relevant citations, antibody profiles in online databases, or data provided in the manuscript.: anti-eMHC was validated in mouse muscle (Silberstein 1986 Cell), by its presence specifically in centrally nucleated regenerating myofibers in mouse muscle in the manuscript, and extensive use in many other published studies (for example, Murphy 2011 Development).anti-laminin was validated in tongue muscle by the manufacturer, by staining specifically of muscle basal lamina in mouse muscles in the manuscript, and extensive use in other studies.anti-laminin α1 was validated in mouse embryonic lung in Schuger 1991 Dev Biol, by staining specifically of muscle basal lamina in mouse muscles in the manuscript, and extensive use in other studies.anti-GFP/YFP was validated in various tissues in external data collected by the manufacturer and extensive use in other published studies.anti-laminin α2 was validated in mouse muscle tissue in external data collected by the manufacturer and by staining specifically of muscle basal lamina in mouse muscles in the manuscript.anti-Pax7 was validated in mouse muscle in external data collected by the manufacturer, in Pax7+ cell-ablated muscle in Lepper 2011 Development and Murphy 2011 Development, and in Pax7-deleted muscle stem cells in von Maltzahn 2013 PNAS.anti-GFP/YFP was validated in various cells and tissues in external data collected by the manufacturer and by staining FACS-isolated YFP+ and YFP- cells.anti-α tubulin was validated in mouse embryonic fibroblasts in external data collected by manufacturer and by specific subcellular localization.anti-BrdU was validated in cell lines by the manufacturer, in various mouse tissues in external data collected by the manufacturer, and in muscle stem cells and C2C12 cells treated with/without BrdU.anti-Ki67 was validated on various mouse tissues in external data collected by the manufacturer.anti-F4/80 was validated on mouse spleen by the manufacturer and in various mouse tissues in external data collected by the manufacturer.anti-MyoD1 was validated on C2C12 cells by the manufacturer and in knockout mouse muscle (Yamamoto 2018 Stem Cell Reports).anti-V5 was validated in various cell lines by the manufacturer and in external data collected by the manufacturer, and by subcellular localization of tagged proteins in the manuscript.anti-Cyclin D1 was validated for WB on mouse kidney and spleen by the manufacturer, in knockout, knockdown, and overexpression muscle stem cells in the manuscript, and extensive use in many other published studies. This antibody was validated for IF in knockout and knockdown muscle stem cells in the manuscript and by extensive use in many other published studies.anti-phospho Smad2/3 was validated on mouse splenocytes by the manufacturer, on TGFβ-inhibitor-treated mouse muscle stem cells in the manuscript, and on C2C12 cells treated with TGFβ inhibitor/TGFβ.anti-Gapdh was validated on various mouse cell lines and tissues by the manufacturer.anti-Histone 3 was validated on cell line extracts and recombinant protein by the manufacturer and extensive use in other studies.anti-CD31 was validated on mouse splenocytes by the manufacturer and has been characterized in its use for FACS-isolating muscle stem cells in Liu 2013 Nature Protocols.anti-CD31 was validated on mouse splenocytes by the manufacturer and has been characterized in its use for FACS-isolating muscle stem cells in Liu 2013 Nature Protocols.anti-CD31 was validated on mouse splenocytes by the manufacturer and has been characterized in its use for FACS-isolating muscle stem cells in Liu 2013 Nature Protocols.anti-VCAM was validated on mouse bone marrow myeloid cells by the manufacturer and has been characterized in its use for FACS-isolating muscle stem cells in Liu 2013 Nature Protocols.anti-Smad2/3 was validated on mouse 3T3 cells by the manufacturer and has been used extensively in the literature (over 50 citations listed by the manufacturer, including for example Bai 2015 Biochem Biophys Res Commun, Zhang 2018 Nat Commun, and Yousef 2015 Oncotarget).
	State the source of each cell line used.: Clontech Laboratories, Inc.
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: Company’s certificate of analysis.
	Confirm that all cell lines tested negative for mycoplasma contamination OR describe the results of the testing for mycoplasma contamination OR declare that the cell lines were not tested for mycoplasma contamination.: The cell line tested negative for Mycoplasma.
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: We did not use any cell lines listed as misidentified in the ICLAC register.
	Provide provenance information for specimens and describe permits that were obtained for the work (including the name of the issuing authority, the date of issue, and any identifying information).: 
	deposition: 0
	If new dates are provided, describe how they were obtained (e.g. collection, storage, sample pretreatment and measurement), where they were obtained (i.e. lab name), the calibration program and the protocol for quality assurance OR state that no new dates are provided.: 
	datescheck: 0
	For laboratory animals, report species, strain, sex and age OR state that the study did not involve laboratory animals.: All animals used in analyses were male. Young C57BL/6J mice were 3-4 months-old and were strain 000664 from The Jackon Laboratory. Old C57BL/6N mice were 18-22 months old and were obtained from Charles River Laboratories through the National Institute on Aging. R26R-YFP mice on the C57BL/6J background were strain 006148 from The Jackson Laboratory and were either 4 or 20-22 months old. NOD-SCID mice were 4-5 months old and were purchased from Taconic Biosciences. Pax7-CreER mice on the C57BL/6 x 129/SvJ background were provided by Dr. Charles Keller (Oregon Health & Science University) and were 3-4 months old. Ccnd1-flox mice on the C57BL/6J x 129/Sv background were provided by Dr. Peter Sicinski (Dana-Farber Cancer Institute) and were were 3-4 months old. TRE-Ccnd1 mice were on the FVB background were provided by Dr. Richard Pestell (Thomas Jefferson University) and were 20 months old.
	Provide details on animals observed in or captured in the field; report species, sex and age where possible. Describe how animals were caught and transported and what happened to captive animals after the study (if killed, explain why and describe method; if released, say where and when) OR state that the study did not involve wild animals.: The study did not involve wild animals.
	For laboratory work with field-collected samples, describe all relevant parameters such as housing, maintenance, temperature, photoperiod and end-of-experiment protocol OR state that the study did not involve samples collected from the field.: The study did not involve samples collected from the field.
	Identify the organization(s) that approved the study protocol.: Animal procedures were approved by the Administrative Panel on Laboratory Animal Care of the VA Palo Alto Health Care System. 
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, gender, genotypic information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study design questions and have nothing to add here, write "See above.": 
	Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and how these are likely to impact results.: 
	Provide the trial registration number from ClinicalTrials.gov or an equivalent agency.: 
	Note where the full trial protocol can be accessed OR if not available, explain why.: 
	Describe the settings and locales of data collection, noting the time periods of recruitment and data collection.: 
	Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures.: 
	graphfiles: 0
	For "Initial submission" or "Revised version" documents, provide reviewer access links.  For your "Final submission" document, provide a link to the deposited data.: 
	Provide a list of all files available in the database submission.: 
	Provide a link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to enable peer review.  Write "no longer applicable" for "Final submission" documents.: 
	Describe the experimental replicates, specifying number, type and replicate agreement.: 
	Describe the sequencing depth for each experiment, providing the total number of reads, uniquely mapped reads, length of reads and whether they were paired- or single-end.: 
	Describe the antibodies used for the ChIP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot number.: 2
	Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files used.: 
	Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.: 
	Describe the software used to collect and analyze the flow cytometry data. For custom code that has been deposited into a community repository, provide accession details.: Collection: FACSDIVA 8+ (BD Biosciences); Analysis: Cytobank Community 5+
	axislabels: 1
	axisscales: 1
	plots: 1
	numberpercentage: 1
	Describe the sample preparation, detailing the biological source of the cells and any tissue processing steps used.: Described in the Methods sections "MuSC isolation" and "Cell death".
	Identify the instrument used for data collection, specifying make and model number.: Described in the Methods sections "MuSC isolation" and "Cell death".
	Describe the abundance of the relevant cell populations within post-sort fractions, providing details on the purity of the samples and how it was determined.: Described in the paper in Extended Data Figs. 2e, 2i, 6a.
	Describe the gating strategy used for all relevant experiments, specifying the preliminary FSC/SSC gates of the starting cell population, indicating where boundaries between "positive" and "negative" staining cell populations are defined.: Described in the paper in Extended Data Figs. 2e, 2i, 6a.
	gatingcheck: 1
	Indicate task or resting state; event-related or block design.: 
	Specify the number of blocks, trials or experimental units per session and/or subject, and specify the length of each trial or block (if trials are blocked) and interval between trials.: 
	State number and/or type of variables recorded (e.g. correct button press, response time) and what statistics were used to establish that the subjects were performing the task as expected (e.g. mean, range, and/or standard deviation across subjects).: 
	Specify: functional, structural, diffusion, perfusion.: 
	Specify in Tesla: 
	Specify the pulse sequence type (gradient echo, spin echo, etc.), imaging type (EPI, spiral, etc.), field of view, matrix size, slice thickness, orientation and TE/TR/flip angle.: 
	State whether a whole brain scan was used OR define the area of acquisition, describing how the region was determined.: 
	Specify # of directions, b-values, whether single shell or multi-shell, and if cardiac gating was used.: 
	Provide detail on software version and revision number and on specific parameters (model/functions, brain extraction, segmentation, smoothing kernel size, etc.).: 
	If data were normalized/standardized, describe the approach(es): specify linear or non-linear and define image types used for transformation OR indicate that data were not normalized and explain rationale for lack of normalization.: 
	Describe the template used for normalization/transformation, specifying subject space or group standardized space (e.g. original Talairach, MNI305, ICBM152) OR indicate that the data were not normalized.: 
	Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and physiological signals (heart rate, respiration).: 
	Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.: 
	Specify type (mass univariate, multivariate, RSA, predictive, etc.) and describe essential details of the model at the first and second levels (e.g. fixed, random or mixed effects; drift or auto-correlation).: 
	Define precise effect in terms of the task or stimulus conditions instead of psychological concepts and indicate whether ANOVA or factorial designs were used.: 
	whole: 
	ROI: 
	both: 
	Describe how anatomical locations were determined (e.g. specify whether automated labeling algorithms or probabilistic atlases were used).: 
	Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.: 
	Describe the type of correction and how it is obtained for multiple comparisons (e.g. FWE, FDR, permutation or Monte Carlo).: 
	Report the measures of dependence used and the model details (e.g. Pearson correlation, partial correlation, mutual information).: 
	Report the dependent variable and connectivity measure, specifying weighted graph or binarized graph, subject- or group-level, and the global and/or node summaries used (e.g. clustering coefficient, efficiency, etc.).: 
	Specify independent variables, features extraction and dimension reduction, model, training and evaluation metrics.: 



