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	CurrentPageNumber: 
	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Matthew Blake Greenblatt
	initial: 
	revised: 
	final: 
	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.: Dynamic histomorphometry parameters were measured using the Osteomeasure Analysis system (Osteometrics).FACS data was collected with FACS Aria II using BD FACS Diva Software Version 8.0.1 (build 2014 07 03 11 47) Firmware version 1.8 (BD FACSAria II).FACS data was collected with Influx using BD FACS Sortware 1.2.0.142, Client Application:  BD FACS Sortware 1.2.0.142, Server Application:  Utopex 1.2.0.108, Firmware version:  7.5.1.3.16.Imaging was performed with Airyscan confocal microscopy using the ZEN 2.3 software
	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.: GraphPad PRISM software (v6.0a, La Jolla, CA) was used for statistical analysis.FACS data was analyzed using FlowJo (version 10.1).Seurat version 2.0.1 and R version 3.4.1 were used for analysis of single cell RNA sequencing data.Monocle version 2.4.0 and R version 3.4.0 was used to conduct analysis on the single cell sequencing data.
	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.: Prior to publication, all relevant raw data files will be made available.For bulk RNA sequencing and single cell sequencing data (Fig 3e-k), this data has been deposited under the GEO accession number (GSE106237). This data will be made public prior to publication.
	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.: Generally, sample sizes were calculated on the assumption that a 30% difference in the parameters measured would be consideredbiologically significant with an estimate of sigma of 10-20% of the expected mean. Alpha and Beta were set to the standard values of .05 and0.8, respectively.
	general: 
	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.: No exclusion
	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.: Yes, all experiments reported in the manuscript were replicated to confirm reproducibility. 1) FACS analysis on mouse samples included morethan 35 independent experiments at the day 7 timepoint, each with consistent results. FACS analysis at other timepoints was replicated atleast 3 times. 2) Analysis of human periosteum included 12 independent samples. 3) Mesensphere assays were reproduced across threeindependent experiments. 4) Transplantation data was reproduced at least three times. 4) Animal studies were reproduced across at least 4independent cohorts.
	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.: For all cellular transplantation experiments, the recipient animals for each specific cell population transferred were randomized after selectinga group of gender-appropriate mice.
	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.: es, μCT analysis, mesensphere calculation, histomorphometry, immunohistochemistry were performed by individuals (Yeon-Suk Yang, Na Li,Mark Eiseman, Sarfaraz Lalani, Yifang Liu, Alisha Yallowitz) who were blinded to the nature of the mice under analysis (both what specificmouse strains or treatment groups were in the experiment and whether any individual mouse belonged to control versus experimentalgroups).
	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 any restrictions on the availability of unique materials OR confirm that all unique materials used are readily available from the authors or from standard commercial sources (and specify these sources).: 
	Describe all antibodies used in the study; as applicable, provide supplier name, catalog number, clone name, and lot number.: Antibodies for FACS of human samples included a purified NA/LE Human (BD Pharmingen, Cat no. 564765, Lot no. 5274925, 1:100 dilution) Fc blocking antibody, CD235a (clone HIR2, eBioscience, REF 13-9987-80, Lot no. E03409-1633, 1:200 dilution), CD31 (cloneWM-59, eBioscience, REF 13-0319-80, Lot no 4274971, 1:200 dilution), CD45 (BD bioscience, Cat no. 555481, Lot no. 6063729, 20ul/sample), CD90 (clone 5E10, BD bioscience, Cat no. 563804, Lot no. 5156794, 1:200 dilution), CD140α (clone αR1, BD bioscience, Cat no. 563575, Lot no 5338971, 1:200 dilution), CD105 (clone 266, BD bioscience, Cat no. 560839, Lot no. 5309905, 1:200 dilution), CD200 (clone MRC OX-104, BD bioscience, Cat no. 564114, Lot no. 5357965, 1:200 dilution), CD146 (clone P1H12, BD bioscience, Cat no. 563619, Lot no. 6120776, 1:200 dilution), CD49f (clone GoH3, BD bioscience, Cat no. 563707, Lot no. 6224653, 1:200 dilution), CD51 (clone NKI-M9, Biolegend, Cat no. 327908, Lot no. B177253, 1:200 dilution) CD295 (clone 52263, BD Bioscience, Cat no. 564376, Lot no. 5352503, 1:200 dilution). Antibodies for FACS of mouse samples include a purified Rat Anti-Mouse CD16/CD32 (clone 2.4G2, BD Pharmingen, Cat no. 553142, Lot no. 5341775, 1:100 dilution) blocking antibody, CD45 (clone 30-F11, BD bioscience, Cat no. 561868, Lot no. 5338823, 1:200 dilution), CD 45 (clone 30-F11, BD bioscience, Cat no. 563891, Lot no. 7018619, 1:200 dilution), CD31 (MEC13.3, BD bioscience, Cat no. 563089, Lot no. 6193723, 1:200 dilution), Ter119 (clone Ter119, BD bioscience, Cat no. 563995, Lot no. 7023860, 1:200 dilution), CD90.2 (clone 53-2.1, BDbioscience, Cat no. 565257, Lot no. 6084947, 1:200 dilution), BP-1 (clone 6C3, eBioscience, REF 46-5891-82, E25155-101, 1:200 dilution), CD200 (clone OX-90, BD bioscience, Cat no. 565547, Lot no. 5281512, 1:200 dilution), CD105 (clone MJ7/18, Biolegend, Cat no. 120410, Lot no. B203085, 1:200 dilution), CD146 (clone ME-9F1, BD bioscience, Cat no. 562230, Lot no. 5162688, 1:200 dilution), CD140α (clone APA5, Biolegend, Cat no. 135910, Lot no. B195893, 1:200 dilution), CD49f (clone GoH3, BD bioscience, Cat no. 563707, Lot no. 6224653, 1:200 dilution), CD51 (clone RMV-7, BD bioscience, Cat no. 551380, Lot no. 6175693, 1:200 dilution), Ly6A/E (clone D7, BD bioscience, Cat no. 563991, Lot no. 6070661, 1:200 dilution), LeptinR (R&D system, Cat no.BAF497, Lot no. BFV0614101, 1:25 dilution), CD61 (clone 2C9.G2, BD bioscience, Cat no. 562917, Lot no. 6084996, 1:200 dilution), Streptavidin eFluor 710 (eBioscence, REF 49-4317-82, Lot no. E10042-1631, 1:500 dilution), Streptavidin BUV737 (BD bioscience, Cat no. 564293, Lot no. 5149748, 1:500 dilution).Primary antibodies used for immunofluorescence and Immunohistochemistry were specific for Collagen type I (Abcam,ab34710, Lot no. GR292807-2, 1:100 dilution), Collagen type II (Millipore, MAB8887, clone 6B3, Lot no. 2659270, 1:100 dilution),murine CD200 (Abcam, ab33734, clone MRC OX90, Lot no. GR242674-4, 1:100 dilution), Nestin (Abcam, ab11306, Lot no.GR49934-5, 1:200 dilution), Gremlin 1 (Abcam, ab189267, Lot no. GR179678-30, 1:50 dilution), COMP (Abcam, ab74524, Lot no.GR100533-1, 1:50 dilution), Aggrecan (Abcam, ab3778, Lot no. 3181099-2, 1:100 dilution), Thy1.2 (Invitrogen, cat no.14-0902-82, Lot no. 4346589, 1:50 dilution, 6C3 (Invitrogen, cat no. 14-5891-82, Lot no. 1948240, 1:50 dilution), CD105 (Abcam,ab107595, Lot no. GR250884-3, 1:100 dilution), Runx2 (Abcam, ab76956, Lot no. GR3205095-1, 1:200 dilution), Alpl (Abcam,ab108337, Lot no. GR79855-24, 1:100 dilution), Osteocalcin (Abcam, ab93876, Lot.no. GR295110-2, 1:100 dilution), CD146(Abcam, ab75769, Lot. no. GR208953-3, 1:100 dilution), CD140α (Abcam, ab96569, Lot no. GR239818-4, 1:100 dilution), CD200(Abcam, ab203887, Lot no. GR292116-1, 1:200 dilution) human CD200 (Abcam, ab203887, Lot no. GR292116-1, 1:200 dilution),Tartrate Resistant Acid Phosphatase (TRAP) (Abcam, ab185716, Lot no. GR 237040-5, 1:50 dilution), and Cathepsin K (Abcam,ab19027, Lot no. GR189688-18, 1:200 dilution). Primary antibodies were visualized with goat anti-rabbit IgG Alexa fluor 633 (Lifetechnologies, Cat no. A-21070, 1:2000 dilution), goat anti-rat IgG Alexa fluor 633 (Life technologies, Cat no.A-21094, 1:2000dilution), goat anti-mouse IgG Alexa fluor 633 (Life technologies, Cat no. A-21052, 1:2000 dilution).
	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.: The following validation methods were conducted: 1) isotype controls were used, 2) for IHC, secondary antibody was addedalone without primary antibody addition, 3) the manufacturer has validated these antibodies for use in the same species andassay format, 4) for flow cytometry beads (eBioscience 01-1111) were used to set initial compensation. Fluorescence minus one(FMO) controls were used for additional compensation and to assess background levels for each stain. Gates were drawn asdetermined by internal FMO controls to separate positive and negative populations for each cell surface marker.Manufacture Antibodies validated for FACS (antibody, isotype control, DOI/PMID):    purified NA/LE Human (BD Pharmingen, Cat no. 564765, Lot no. 5274925)  Fc blocking antibody, NA , 10.1016/S0065-2776(07)96005-8CD235a (clone HIR2, eBioscience, REF 13-9987-80, Lot no. E03409-1633), Isotype Cat #13-4732-85, 10.1038/srep32651CD31 (cloneWM-59, eBioscience, REF 13-0319-80, Lot no 4274971), Isotype Cat #13-4714-85, 10.1016/j.stemcr.2017.07.011CD45 (BD bioscience, Cat no. 555481, Lot no. 6063729), Isotype Cat #555747, 10.1146/annurev.immunol.21.120601.140946CD90 (clone 5E10, BD bioscience, Cat no. 563804, Lot no. 5156794), Isotype Cat #563547, PMC2191025CD140α (clone αR1, BD bioscience, Cat no. 563575, Lot no 5338971), Isotpe Cat #550927, 563575CD105 (clone 266, BD bioscience, Cat no. 560839, Lot no. 5309905), Isotype Cat #554680, 8423388CD200 (clone MRC OX-104, BD bioscience, Cat no. 564114, Lot no. 5357965), Isotype Cat #562438, 11099416CD146 (clone P1H12, BD bioscience, Cat no. 563619, Lot no. 6120776), Isotype Cat #557714, 10.1182/blood-2005-06-2307CD49f (clone GoH3, BD bioscience, Cat no. 563707, Lot no. 6224653), Isotype Cat #563236, 2139418CD51 (clone NKI-M9, Biolegend, Cat no. 327908, Lot no. B177253), Isotype Cat #400209, 10.1182/blood-2012-09-456715CD295 (clone 52263, BD Bioscience, Cat no. 564376, Lot no. 5352503), Isotype Cat #557903, 11037963purified Rat Anti-Mouse CD16/CD32 (clone 2.4G2, BD Pharmingen, Cat no. 553142, Lot no. 5341775) blocking antibody, NA, 10.1016/j.bone.2012.11.043CD45 (clone 30-F11, BD bioscience, Cat no. 561868, Lot no. 5338823), Isotye Cat #552849, NACD 45 (clone 30-F11, BD bioscience, Cat no. 563891, Lot no. 7018619), Isotype Cat #562951, 10.1038/81326CD31 (MEC13.3, BD bioscience, Cat no. 563089, Lot no. 6193723),  Isotype Cat #562952, 7956830Ter119 (clone Ter119, BD bioscience, Cat no. 563995, Lot no. 7023860), Isotype Cat #562951, 10848813CD90.2 (clone 53-2.1, BD bioscience, Cat no. 565257, Lot no. 6084947), Isotype Cat #563556, 8671601BP-1 (clone 6C3, eBioscience, REF 46-5891-82, E25155-101), Isotype Cat #46-4321-82, NACD200 (clone OX-90, BD bioscience, Cat no. 565547, Lot no. 5281512), Isotype Cat #562602, 11099416CD105 (clone MJ7/18, Biolegend, Cat no. 120410, Lot no. B203085), Isotype Cat #400522, 10.1038/ncomms13095CD146 (clone ME-9F1, BD bioscience, Cat no. 562230, Lot no. 5162688), Isotype Cat #557690, 10.1007/s00418-008-0379-xCD140α (clone APA5, Biolegend, Cat no. 135910, Lot no. B195893), Isotype Cat #400504, 10.1182/blood-2012-03-420182CD49f (clone GoH3, BD bioscience, Cat no. 563707, Lot no. 6224653), Isotype Cat #563236, 2139418CD51 (clone RMV-7, BD bioscience, Cat no. 551380, Lot no. 6175693), Isotype Cat #553923, 10547359Ly6A/E (clone D7, BD bioscience, Cat no. 563991, Lot no. 6070661), Isotype Cat #563335, 2492483LeptinR (R&D system, Cat no. BAF497, Lot no. BFV0614101), Isotype Cat #BAF108, 10.1002/jbmr.2892CD61 (clone 2C9.G2, BD bioscience, Cat no. 562917, Lot no. 6084996), Isotype Cat #562601, 10657301Streptavidin eFluor 710 (eBioscence, REF 49-4317-82, Lot no. E10042-1631), NA.Streptavidin BUV737 (BD bioscience, Cat no. 564293, Lot no. 5149748), NA.   Manufacture Primary antibodies validated for Immunofluorescence (IF) and Immunohistochemistry (IHC) (antibody, DOI/PMID):   Collagen type I (Abcam, ab34710, Lot no. GR292807-2, 1:100 dilution), 10.1007/s00441-013-1743-2Collagen type II (Millipore, MAB8887, clone 6B3, Lot no. 2659270, 1:100 dilution), 10.1371/journal.pone.0087706murine CD200 (Abcam, ab33734, clone MRC OX90, Lot no. GR242674-4, 1:100 dilution),  ANestin (Abcam, ab11306, Lot no. GR49934-5, 1:200 dilution), 10.1172/JCI89511Gremlin 1 (Abcam, ab189267, Lot no. GR179678-30, 1:50 dilution), 10.1371/journal.pone.0176752COMP (Abcam, ab74524, Lot no. GR100533-1, 1:50 dilution), 10.1089/ten.TEA.2011.0338Aggrecan (Abcam, ab3778, Lot no. 3181099-2, 1:100 dilution), 10.1038/nmat4993Thy1.2 (Invitrogen, cat no. 14-0902-82, Lot no. 4346589, 1:50 dilution), 10.1038/ncomms83986C3 (Invitrogen, cat no. 14-5891-82, Lot no. 1948240, 1:50 dilution), 10.1073/pnas.0610732104CD105 (Abcam, ab107595, Lot no. GR250884-3, 1:100 dilution), 10.1111/jcmm.12762Runx2 (Abcam, ab76956, Lot no. GR3205095-1, 1:200 dilution), 10.3892/etm.2015.2937Alpl (Abcam, ab108337, Lot no. GR79855-24, 1:100 dilution), 10.3892/ijo.2017.3921Osteocalcin (Abcam, ab93876, Lot.no. GR295110-2, 1:100 dilution), 10.1038/ncb3139CD146 (Abcam, ab75769, Lot. no. GR208953-3, 1:100 dilution), 10.1242/jcs.118596CD140α (Abcam, ab96569, Lot no. GR239818-4, 1:100 dilution), NACD200 (Abcam, ab203887, Lot no. GR292116-1, 1:200 dilution), NAhuman CD200 (Abcam, ab203887, Lot no. GR292116-1, 1:200 dilution), NATartrate Resistant Acid Phosphatase (TRAP) (Abcam, ab185716, Lot no. GR 237040-5, 1:50 dilution), NACathepsin K (Abcam, ab19027, Lot no. GR189688-18, 1:200 dilution), 10.1038/srep25198   Manufacture tested Secondary antibodies validated for Immunofluorescence (IF) and Immunohistochemistry (IHC) (antibody, DOI/PMID)   goat anti-rabbit IgG Alexa fluor 633 (Life technologies, Cat no. A-21070, 1:2000 dilution), 10.1038/ncomms3917goat anti-rat IgG Alexa fluor 633 (Life technologies, Cat no.A-21094, 1:2000 dilution), 10.1016/j.stemcr.2015.02.014goat anti-mouse IgG Alexa fluor 633 (Life technologies, Cat no. A-21052, 1:2000 dilution), 10.1038/ncomms9391
	State the source of each cell line used.: Validation for single cell sorting was initially done with RAW264.7 cells from ATCC (Cat # ATCC® TIB-71), a commerciallyavailable mouse macrophage cell line.
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: Validation for single cell sorting was initially done with RAW264.7 cells from ATCC (Cat # ATCC® TIB-71), a commerciallyavailable mouse macrophage cell line.
	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.: Cells were tested for mycoplasma using the PlasmoTest™ - Mycoplasma Detection Kit from Invivogen (Cat # rep-pt2) and PCRanalysis. All cells were confirmed to be free of mycoplasma.
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: No commonly misidentified cell lines were used.
	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.: Cathepsin K-cre (Ctsk-cre) mice were a gift from S. Kato (University of Tokyo, Tokyo, Japan). Floxed Osterix (Osxfl/fl) mice were a gift from B. de Crombrugghe (Univeristy of Texas M.S. Anderson Cancer Center, Houston, Texas). C57Bl6/J (Stock 000664), R26R-Confetti (Stock 017492), β actin-cre ERTM (Stock 004682), NOD scid gamma (NSG, Stock 005557) and mTmG mice (Stock 007676) were purchased from Jackson Laboratories. All mice were maintained on a C57Bl6/J background throughout the study. All animals were maintained in accordance with the NIH Guide for the Care and Use of Laboratory Animals and were handled according to protocols approved by the Weill Cornell Medical College subcommittee on animal care (IACUC) under protocol number 2012-0005. Animals were euthanized by CO2 for primary cell isolation and analyses or morphological studies.Male and female Ctsk-cre; mTmG and Ctsk-cre; floxed Osterix mice between postnatal day 7 and 32 were used for isolation of mesenchymal cells. Male mTmG, C57Bl6/J, and NOD scid gamma mice between 8 to 10 weeks were used for kidney capsule transplantations. Female mTmG mice between 3 to 4 weeks were used for mammary fat pad transplantations. Male and female Ctsk-cre; mTmG and Ctsk-cre; floxed Osterix mice between 4 and 6 weeks of age were used for femur fractures, which were analyzed 6 to 21 days post fracture. Male and female Ctsk-cre; floxed Osterix mice were injected with Calcein and the skulls and femurs were analyzed between postnatal day 12 and 32. Immunohistochemistry was performed on male and female Ctsk-cre; mTmG mice at embryonic days 14.5 to 16.5 and at postnatal day 10. Male and female β actin-cre ERTM R26R-Confetti mice were induced with Tamoxifen or oil at postnatal day 3 and were analyzed at postnatal day 17. No adverse effects were observed during this study.
	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.: This 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.: This study did not involve field-collected samples
	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.": 25 patients undergoing orthopedic procedures underwent periosteum harvest. This group had an age range of 18-35 (median23), and were 67% male.
	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.: Participants were recruited on an "as available" basis by participating surgeons (Dr. John Healey). Recruitment bias is unlikely toimpact this study as no patient comparisons are performed and no analysis of demographic or clinical covariates on cellularproperties is performed.
	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.: 
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	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.: Typically, 1 to 2 million events were recorded for each sample, and the data was analyzed using FlowJo (version 10.1).
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	Describe the sample preparation, detailing the biological source of the cells and any tissue processing steps used.: Skeletal tissue from postnatal day 7, 15 or 32 mice was subjected to both mechanical and enzymatic digestion. The harvestedtissue was minced using razor blades and digested for up to 1 hour with Collagenase P (1mg/ml; Roche, cat 11213857001) +Dispase II (2mg/ml; Roche, cat 04942078001) digestion buffer at 37oC with agitation. Media containing 2% serum was added tothe digest and the tubes were centrifuged to pellet cells. The supernatant was removed, and the pellet was resuspended inDNase I (2 units/ml) solution and briefly incubated for 5 mins at 37oC. Media was added to the tube and the digested tissue wasre-suspended thoroughly by pipetting and then filtered thorough 70-micron nylon mesh. Tubes were centrifuged and theresulting cell pellet was subjected to FACS. Microdissection of mouse periosteum, calvarial suture and calvarial periosteum wasperformed under a dissecting microscope and the resulting tissue samples were subjected to the same digestion protocol. Forhuman samples, tissue was treated with Pronase (1mg/ml; Roche, cat 10165921001) for 20 minutes at 37oC under agitation andspun down at 1500 rpm for 10 minutes prior to collagenase treatment as above.Cells were washed twice with ice cold FACS buffer (2% FBS + 1mM EDTA in PBS), incubated with blocking buffer (1:100 dilution;BD bioscience 553142 for mouse and 564765 for human) for 15 mins at 4oC. Primary antibody dilutions were prepared inbrilliant stain buffer (BD bioscience 563794). Cells were incubated in the dark for 1 hour on ice with primary antibody solution,washed 2 to 3 times with FACS buffer, and incubated with secondary antibody solution for 20 minutes. Cells were then washedseveral times and re-suspended in FACS buffer with DAPI (4-6, Diamidino-2-Phenylindole; 1μg/ml; Invitrogen D1306).
	Identify the instrument used for data collection, specifying make and model number.: FACS was performed using a Becton-Dickinson Aria II equipped with 5 lasers (BD bioscience). For single cell RNA sequencingexperiment, CTSK-mGFP positive cells isolated from 6-day old mouse femur were sorted by FACS (Bencton - Dickinson Influx,equipped with 6 lasers) and plated into individual wells of a 384 well-plate pre-loaded with unique barcoded RT-primers.
	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.: Sorting was performed using a 4-way collection, and was validated to result in >95% purity of the intended population in postsortfractions.
	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.: Beads (eBioscience 01-1111) were used to set initial compensation. Fluorescence minus one (FMO) controls were used foradditional compensation and to assess background levels for each stain. Gates were drawn as determined by internal FMOcontrols to separate positive and negative populations for each cell surface marker. We selected live cells (neagtive for DAPI) andexcluded doublets. Mesenchymal cell populations negative for CD45, CD31 and Ter119 cell surface markers were analyzedaccording to the approach described in Supplementary figure 2d.
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