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	CurrentPageNumber: 
	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Kim VanuytselGeorge J MurphyAlejandro B Balazs
	YYYY-MM-DD: 2022-01-20
	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.: Spectroflo v2.2.1 on the Aurora (Cytek Biosciences), CellQuest v.4.1 on the Stratedigm S1300 (Stratedigm), Summit v6.3.1 on the MoFlo Astrios (Beckman Coulter) 
	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.: Statistical analysis was performed using Prism (versions 9.1.2 and 9.2.0), flow cytometry data analysis was performed in FlowJo (versions 10.2.0, 10.7.0 - 10.8.0) and data analysis pipelines for the multi-parameter flow cytometry experiments were built using cloud-based OMIQ analysis platform (Omiq.ai), Computational analysis of the sequencing data was performed using Seurat v.3.2.1, cell ranger v.3.0.2, CITE-Seq-Count v 1.4.2, bcl2fastq v.2.2, singleCellTK package v.1.99.1, DecontX (in celda v.1.9.1), MAST v.1.2.1 (used as wrapper with Seurat), Monocle v.3.2, SCENICCode availability:The code used in this work is available at:  https://github.com/CReM-BU/Vanuytsel_hPSCMultiparameter flow cytometry code (unmixed fluorescence cytometry dataset with integrated UMAP and Phenograph parameters) is available at: http://flowrepository.org/id/FR-FCM-Z32M
	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.: The raw CITE-seq data generated in this study has been deposited in the GEO database under accession number GSE160251:https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE160251The CITE-seq data generated in this study is also available through the following interactive browser: https://engraftable-hsc.cells.ucsc.eduThe multi-parameter flow cytometry data generated in this study (unmixed fluorescence cytometry dataset) has been deposited in the FlowRepository database: http://flowrepository.org/id/FR-FCM-Z32MThe human genome (GRCh38) sequence data used in this study is available through the Ensembl genome browser: http://ftp.ensembl.org/pub/release-104/fasta/homo_sapiens/dna/ The mouse genome (GRCm38) sequence data used in this study is available through the Ensembl genome browser: http://ftp.ensembl.org/pub/release-104/fasta/mus_musculus/dna/Source data are provided with this paper.
	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. CITE-seq analysis was performed on one fetal liver sample as the cost was prohibitive to profile several biological repeats at this resolution. The observed expression patterns were validated across 5 additional fetal liver samples using an orthogonal approach (multi-parameter cytometry). 
	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.: During CITE-seq analysis and quality control, cells with more than 25% of reads mapping to mitochondrial genes were filtered out. A cluster representing cells with high mitochondrial content and mixed lineage identities was also excluded from downstream analysis. This is indicated in the methods. The exclusion criteria were not pre-established and reflect what is commonly done in the field in terms of quality control.
	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.: Multi-dimensional flow cytometry characterization confirmed the expression patterns observed based on antibody-derived tag sequencing in the CITE-seq experiment and validated these findings across five biologically distinct fetal liver samples
	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.: N/A: There were no different experimental groups
	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.: N/A: There were no different experimental groups
	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.: A list of the antibodies used is provided below. These are all commercially available antibodies and have been validated by the manufacturer for their target and application. Validation information, recommended dilution and references are all available on the manufacturer’s website and can be accessed through the links provided in this antibody list as well as by using the catalog numbers listed in Supplementary tables 1 and 5.CITE-Seq antibodies:CD34 (clone 561) 343537 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0054-anti-human-cd34-antibody-16197CD38 (clone HB-7) 303541 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0389-anti-human-cd38-antibody-16899CD90 (clone 5E10) 328135 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0060-anti-human-cd90-thy1-antibody-15928CD45 (clone HI30) 304064  BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0391-anti-human-cd45-antibody-15934CD49f (clone GoH3) 313633 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0070-anti-human-mouse-cd49f-antibody-15953CD133 (clone 7) 372815 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0126-anti-human-antibody-cd133-16393CD201 (clone RCR-401) 351907 BioLegend https://www.biolegend.com/en-ie/products/0069-anti-human-cd201-epcr-antbody-16227CD164 (clone 67D2) 324809 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0821-anti-human-cd164-antibody-17204CD105 (clone 43A3) 323221 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0068-anti-human-cd105-antibody-16346CD144 (clone BV9) 348517 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0400-anti-human-cd144-ve-cadherin-antibody-16789CD202b (clone 33.1 (Ab33)) 334213 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0588-anti-human-cd202b-tie2-tek-antibody-17853VEGFR3 (clone 9D9F9) 356207 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0865-anti-human-vegfr-3-flt-4-antibody-18846CLEC1B (clone AYPI) 372009 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0866-anti-human-clec1b-clec2-antibody-18098CD31 (clone WM59) 303137 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0124-anti-human-cd31-antibody-16332CD184 (clone 12G5) 306531 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0366-anti-human-cd184-cxcr4-antibody-17277HLA-DR,DP,DQ  (clone L243) 307659  BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0159-anti-human-hla-dr-antibody-16189pan-HLA class I  (clone W6/32) 311445 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0058-anti-human-hla-a-b-c-antibody-16175CD141 (clone M80) 344121   BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0163-anti-human-cd141-thrombomodulin-antibody-16639CD235a  (clone HI264) 349117 BioLegend https://www.biolegend.com/en-ie/products/totalseq-a0574-anti-human-cd235a-glycophorin-a-antibody-16774multi-parameter flow cytometry panel antibodies:CD45 BUV395 (clone HI30) 563791 BD Biosciences https://www.bdbiosciences.com/us/applications/research/stem-cell-research/cancer-research/human/buv395-mouse-anti-human-cd45-hi30/p/563791    livedead fixable UV livedead  L34961 Thermo Fischer https://www.thermofisher.com/order/catalog/product/L34961?SID=srch-srp-L34961#/L34961?SID=srch-srp-L34961    CD66c BUV661 (clone B1.1/CD66) 741653 BD Biosciences https://www.bdbiosciences.com/us/reagents/research/antibodies-buffers/buv661-mouse-anti-human-cd66-b11cd66/p/741653    CD19 BUV737 (clone SJ25C1) 612757 BD Biosciences https://www.bdbiosciences.com/us/reagents/research/antibodies-buffers/immunology-reagents/anti-human-antibodies/cell-surface-antigens/buv737-mouse-anti-human-cd19-sj25c1-also-known-as-sj25-c1/p/612757    CD14 BUV805 (clone M5E2) 612902 BD Biosciences https://www.bdbiosciences.com/us/reagents/research/antibodies-buffers/immunology-reagents/anti-human-antibodies/cell-surface-antigens/buv805-mouse-anti-human-cd14-m5e2/p/612902    CD235a BV480 (clone GA-R2 (HIR2)) 746358 BD Biosciences https://www.bdbiosciences.com/us/reagents/research/antibodies-buffers/immunology-reagents/anti-human-antibodies/cell-surface-antigens/bv480-mouse-anti-human-cd235a-ga-r2-hir2/p/746358?cc=US    CD10 BV510 (clone HI10a) 312219 BioLegend https://www.biolegend.com/en-us/products/brilliant-violet-510-anti-human-cd10-antibody-8306    CD33 BV570 (clone WM53)  303417 BioLegend https://www.biolegend.com/en-us/products/brilliant-violet-570-anti-human-cd33-antibody-7468    CD38 BV605 (clone HIT2) 303532 BioLegend https://www.biolegend.com/en-us/products/brilliant-violet-605-anti-human-cd38-antibody-8154    CD49f BV650 ( clone GoH3) 563706 BD Biosciences https://www.bdbiosciences.com/us/applications/research/stem-cell-research/cancer-research/human/bv650-rat-anti-human-cd49f-goh3/p/563707    CD45RA BV711 (clone HI100) 304137 BioLegend https://www.biolegend.com/en-us/products/brilliant-violet-711-anti-human-cd45ra-antibody-7937    CD56 BV786 (clone NCAM16.2) 564058 BD Biosciences https://www.bdbiosciences.com/us/reagents/research/antibodies-buffers/immunology-reagents/anti-human-antibodies/cell-surface-antigens/bv786-mouse-anti-human-cd56-ncam162-also-known-as-ncam-16/p/564058    CD164 FITC (clone 67D2) 324805 BioLegend https://www.biolegend.com/en-us/search-results/fitc-anti-human-cd164-antibody-3805    CD3 Spark Blue 550 (clone 17A2) 100259 BioLegend https://www.biolegend.com/en-us/search-results?Clone=17A2    GPI-80 PE (clone 3H9) D087-5 MBL https://www.mblintl.com/products/d087-5/    CD133 PE-Dazzle 594 (clone 7) 372811 Biolegend https://www.biolegend.com/en-us/search-results/pe-dazzle-594-anti-human-cd133-antibody-14207    CD41 PerCP-Cy55 (clone HIP8) 303719 BioLegend https://www.biolegend.com/en-us/products/percp-cyanine5-5-anti-human-cd41-antibody-8314    CD69 PE-Cy5 (clone FN50) 310907 BioLegend https://www.biolegend.com/en-us/search-results/pe-cyanine5-anti-human-cd69-antibody-1673    CD34 PE-Cy7 (clone 581) 343515 BioLegend https://www.biolegend.com/en-us/products/pe-cy7-anti-human-cd34-antibody-6160    CD201 (EPCR) APC (clone RCR-401) 351906 Biolegend https://www.biolegend.com/en-us/products/apc-anti-human-cd201-epcr-antibody-7693    CD42b Alexa 700 (clone HIP1) 303927 Biolegend https://www.biolegend.com/en-us/products/alexa-fluor-700-anti-human-cd42b-antibody-14765    CD90 APC-Fire750 (clone 5E10) 328137 Biolegend https://www.biolegend.com/en-us/search-results/apc-fire-750-anti-human-cd90-thy1-antibody-15884    Antibodies used for transplantation read-outs:hCD4 BV421 (clone RPA-T8) 300532 BioLegend  https://www.biolegend.com/en-us/products/brilliant-violet-421-anti-human-cd4-antibody-7151hCD3 BV605 (clone UCHT1) 300460 BioLegend https://www.biolegend.com/en-us/products/brilliant-violet-605-anti-human-cd3-antibody-10421hCD20 BV650 (clone 2H7) 302336 BioLegend  https://www.biolegend.com/en-us/products/brilliant-violet-650-anti-human-cd20-antibody-7876hCD45 BV785 (clone HI30) 304048 BioLegend  https://www.biolegend.com/en-us/products/brilliant-violet-785-anti-human-cd45-antibody-9325hCD33 PE (clone WM53) 303404 BioLegend  https://www.biolegend.com/en-us/products/pe-anti-human-cd33-antibody-878mCD45 PE-Dazzle594 (clone 30-F11) 103146 BioLegend  https://www.biolegend.com/en-us/products/pe-dazzle-594-anti-mouse-cd45-antibody-10070hCD14 PerCP-Cy5.5 (clone HCD14) 325622 BioLegend  https://www.biolegend.com/en-us/products/pe-dazzle-594-anti-mouse-cd45-antibody-10070hCD8 APC (RPA-T8) 301049 BioLegend  https://www.biolegend.com/en-us/products/apc-anti-human-cd8a-antibody-831hCD45 APC (clone HI30)  304012 BioLegend  https://www.biolegend.com/en-us/products/apc-anti-human-cd45-antibody-705mCD45 PE-Dazzle594 (clone 30-F11)  103126 BioLegend  https://www.biolegend.com/en-us/products/pacific-blue-anti-mouse-cd45-antibody-3102
	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 antibodies used in this work are all commercially available antibodies and have been validated by the manufacturer for their target and application. Validation information, recommended dilution and references are all available on the manufacturer’s website and can be accessed through the links provided in this antibody list as well as by using the catalog numbers listed in Supplementary tables 1 and 5.  All antibodies used in the multi-parameter flow cytometry experiment were specifically titrated during panel design for optimal resolution.
	State the source of each cell line used.: mouse embryonic stem cells (mESCs) from Nkx2-1mCherry mice were spiked into samples prepped for CITE-Seq to control for background staining from the TotalSeq A antibodies. 
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: 
	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.: All cell lines used tested negative for mycoplasma.
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: 
	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
	Identify the organization(s) that approved the study protocol.: All mouse research complied with the Institutional Animal Care and Use Committee (IACUC) of the Massachusetts General Hospital (Protocol #2009N000136)
	Identify the organization(s) that approved the study protocol.: The reported research complies with all relevant ethical regulations. This study was reviewed by the Mass General Brigham Institutional Review Board (IRB Protocol #2016P001106) and was determined to be exempt as it does not constitute human subjects research given its use of de-identified, discarded material.Human fetal liver tissues were obtained from participants who consented in writing to the use of tissues resulting from termination of pregnancy for research. Participants received no compensation.Human peripheral blood mononuclear cells were obtained from a commercial provider as de-identified discarded human material.
	For laboratory animals, report species, strain, sex and age OR state that the study did not involve laboratory animals.: 13-16 week old female NOD/SCID/IL2rγnull (NSG) mice (JAX NSG 005557 - NOD.Cg-Prkdc<scid> Il2rg<tm1Wjl>/SzJ) were used for transplantation experiments. The mice were housed under the following conditions: temperature 68-73F, humidity 30-70%, light cycle 12/12: 7AM-7PM light, 7PM-7AM dark
	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.
	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.: 
	Describe any other significant impacts.: 
	calculatehazards: 
	Please describe the agents/technologies/information that may pose a threat, including any agents subject to oversight for dual use research of concern.: 
	Describe any other potentially harmful combination(s) of experiments and agents.: 
	calculateexperiments: 
	calculatehazardsexperiments: 
	Describe the precautions that were taken during the design and conduct of this research, or will be required in the communication and application of the research, to minimise biosecurity risks. These may include bio-containment facilities, changes to the study design/methodology or redaction of details from the manuscript.: 
	Describe any evaluations and oversight of biosecurity risks of this work that you have received from people or organizations outside of your immediate team.: 
	Describe the benefits that application or use of this work could bring, including benefits that may mitigate risks to public health, national security, or the health of crops, livestock or the environment.: 
	Describe whether the benefits of communicating this information outweigh the risks, and if so, how.: 
	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.: Flowjo was used to analyze flow cytometry data. For the multi-parameter flow experiment, data analysis pipelines were built using cloud-based OMIQ analysis platform (Omiq). Detailed information is available in the methods section.
	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.: Processing of fetal liver (FL) samples: The FL sample used for CITE-seq was collected at 21 post conception weeks (pcw) (sex NA). For the multiparameter flow characterization the following 5 samples were used: FL1 (21 pcw, sex N/A), FL2 (22 pcw, F), FL3 (16 pcw, sex N/A), FL4 (17 pcw, sex N/A), FL5 (17 pcw, F). FL samples were mechanically dissociated into small pieces and incubated in Liver Digest Medium (Fisher Scientific, 17703034) at 37C. Mononuclear cells were isolated over a Ficoll gradient (Lymphoprep: Stem Cell Technologies, 7851) prior to separation into CD34+ and flowthrough (CD34-) cells using magnetic beads (CD34 Microbead Kit: Miltenyi Biotec, 130-046-702).FL cells were thawed and allowed to recover at 37C for an hour prior to staining. Cells were blocked with TruStain FcX (BioLegend, 422301) and stained with TotalSeq A antibody mix containing 1ug of each TotalSeq A antibody per condition (BioLegend, see Table S1 for a list of antibodies). Anti-human CD235a-APC antibody (BD Biosciences, 551336) was added to the CD34- fraction. The CD34+ fraction was stained with anti-human CD34-APC antibody (BD Biosciences, 555824) and anti-human GPI-80-PE antibody (MBL International, D087-5). All samples were stained with calcein blue (Invitrogen, C34853) for live/dead exclusion prior to sorting.Processing of peripheral blood mononuclear cells (PBMCs): PBMCs from a 65-year-old individual (M) were used as a control for the flow cytometry experiments. Mononuclear cells were isolated from a commercially available healthy blood leukapheresis pack (New York Biologics Inc) over a Ficoll gradient (Cytiva, 17144003). For the multi-parameter flow cytometry analysis, PBMC and FL cells were thawed, washed, blocked with Human FcBlock (BioLegend, 422301) and stained with Live Dead Blue amine dye (Thermo Fisher, L34961). A cocktail of antibodies (Supplementary table 5) was prepared fresh and supplemented with Monocyte Blocker (BioLegend, 426102) and Brilliant Buffer Plus (BD Biosciences, 566385). Cells were stained in the dark at 4C and washed twice. A sub-panel of brightly-expressed markers was assessed as a separate stain to serve as a fluorescence-minus-multiple control for further data interpretation. PBMC cells and single stain Ultracomp beads (Thermo Fisher, 01-2222-42) were stained to provide single stain spectral controls.
	Identify the instrument used for data collection, specifying make and model number.: Cells and single stain controls were analyzed on a 5-laser Aurora spectral flow cytometry (Cytek Biosciences) and raw fluorescence data from 64 channels were unmixed using ordinary least square algorithm in Spectraflo v2.2.1 (Cytek Biosciences). For cell sorting, a Beckman Coulter MoFlo Astrios device was used with Summit v6.3.1 software. Transplantation experiments were read out on a Stratedign S1300 with CellQuest v.4.1 software.
	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.: This information is included in the figure legends where appropriate (e.g Supplementary Figure 1a)
	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.: For the sorting experiments, initial gating steps consist of gating out cell debris based on SSC/FSC parameters and subsequent doublet exclusion. Calcein blue staining was used to gate out dead (calcein blue-) cells. Further gating for particular markers was based on comparison to a sample not stained with those markers. The final sort gates are depicted in Figure S1 for all fractions. Similarly, for all other flow cytometry experiments, initial gating steps consist of gating out cell debris based on SSC/FSC. Figure S6a shows representative flow plots (right) to guide the in silico sorting (left) and to match the in silico gated fractions, CD34+CD38- cells were selected prior to further signature-specific gating. The latter is illustrated in Figure S6a. A representative example of the prior CD34+CD38- gating step is also presented in figure S6c with the relevant gates shown. GPI-80+ gating was realized by comparing to cells that did not receive GPI-80 antibody staining. CD201+ gating was realized by comparing to cells that did not receive CD201 antibody staining. CD90+CD49f+ gating was realized by comparing to cells that were not stained by either antibody. 
	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.: 
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