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Extended DataFig.7 | MPP numbersintheentirebody donotalter after hosts.b, ¢, Thenumber of the indicated MPP subsetsin the entire body of hosts
transplantation of six WT femurs. a, Thenumber of theindicated MPPsubsets  (excludinggrafts) (b), and the sum of MPPs in the hosts and the grafts (c).
per host femur and graftin the experiment shownin Fig. 2a. 7 femurs from n=7,8mice, respectively. Dataare mean +s.e.m. Significance was assessed

7 sham-operated mice, 8 host femurs and 48 grafts from 8 bone transplantation  usingatwo-tailed unpaired Student’s t-test (b, c) or one-way ANOVA (a).
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Extended DataFig. 8| Total HSC numbers in the body remain unchanged
whenthesize oftheintactnicheisincreased, evenin mice withimpaired
HSCretentioninendogenous BMniches. a, Left: representative flow
cytometry plots of TdTomato cellsin CD51" CD140«" cells and CD51'CD14 0ot
MSCs within CD45 TER-119°CD31 fraction of Cdh2-CreER; iTdTomato mice.
Right: quantification of overlap of CD51 CD140a, CD51'CD140«* and
TdTomato*cellsinthe CD45 TER-119°CD31 fraction of Cdh2-CreER;iTdTomato
mice.n =4 mice.b, Left: representative flow cytometry plots of TdTomato*
cellsinNestin-GFP cellsand Nestin-GFP* MSCs within CD45 TER-119 CD31
fraction of Cdh2-CreER; iTdTomato; Nestin-GFP mice. Right: Quantification of
overlap of Nestin-GFP~, Nestin-GFP*and TdTomato" cellsin the CD45 TER-119~
CD31 fraction of Cdh2-CreER; iTdTomato; Nestin-GFP mice.n=4 mice.

c-e, HSC numbers in the femurs (c), blood (d) and spleens (e) of Cxcl12™"

and Cdh2-CreER; Cxcl12" mice. n=7,9 mice, respectively. f, Schematic of
the transplantation of six WT femurs into Cdh2-CreER; Cxcl12"/" mice and
analyses. The diagram was created using BioRender. Takeishi, S. (2025)
https://BioRender.com/9d3nv16. g, HSC numbers per host femur and graft
oftheindicated genotypes. 8 femurs from 8 sham-operated mice, 8 host
femurs and 48 grafts from 8 bone transplantation hostsinboth Cxcl12""and
Cdh2-CreER; Cxcl12"" groups. h-j, HSC numbersin the spleens (h), inthe
entire body of hosts (excluding grafts) (i) and the sum of HSCs in the hosts
and the grafts (j) of theindicated genotypes. n =8 mice per group. Dataare
mean +s.e.m. Significance was assessed using a two-tailed unpaired Student’s
t-test (c-e) or one-way ANOVA (g-j).
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Extended DataFig.9|HSC numbers arerestricted at bothsystemicand
locallevels.a, b, The number of ECs (a) and MSCs (b) in the non-targeted bone
(pelvis) after localized irradiationin the experiment showninFig.3a.n = 6 mice
pergroup.c, Quantification of mRNA levels of the indicated HSC niche factors
inMSCs from the non-targeted bone (pelvis) after localized irradiation.n=6
mice per group.d, CXCL12 and SCF levels in BMEF of the non-targeted bone
(pelvis) measured by ELISA after localized irradiation. n = 6 mice per group.

e,HSCnumbersintheindicated bonesand the spleens afterlocalized irradiation.

The numberin parenthesesindicates the number of bones examined per

mouse. n =6 mice per group. f, Schematic of parabiosis experimental

design. The diagram was created using BioRender. Takeishi, S. (2025) https://
BioRender.com/9d3nvlé6. g, Percent partner-chimerismin parabionts.
n.a.:notavailable due to expression of the same CD45 isoform. n = 8 mice per
group.h,i, HSC numbers per femur (h) and spleen (i) from mice of the indicated
genotypes.8miceand 8 partners from 8 parabionts per group. j, HSC numbers
inthe entirebodies per parabiont of the indicated genotypes.n= 8 parabionts
pergroup. Dataare mean +s.e.m. Significance was assessed using a two-tailed
unpaired Student’s t-test (a-e) or one-way ANOVA (h-j).
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Extended DataFig.10 | HSCnumbers are not upregulated when they are
reduced inspecificsettings.a, HSC numbers per femur of Kitl"" and Cdh2-
CreER; Kit[™ mice. n=8 mice per group. b, HSPC numbersin the blood of
Kitl""and Cdh2-CreER; Kitl"" mice. n =8 mice per group. ¢, HSC numbers

inthe spleens of Kitl"" and Cdh2-CreER; Kitl"" mice. n =8 mice per group.

d, Experimental strategy to determine HSC numbers in the femurs and the
spleensshortly after G-CSF administration. The diagramwas created using
BioRender. Takeishi, S. (2025) https://BioRender.com/9d3nvl1é. e, f, HSC numbers
perfemur (e) and spleen (f) at 7 days after vehicle or G-CSF administrationin the
experimentshownind.n=6miceper group.g-i, Thenumber of BMcells (g),

O Vehicle + splenectomy

@ G-CSF + splenectomy

ECs (h) and MSCs (i) per femur of theindicated cohorts at 2 months after
vehicle or G-CSF administrationinthe experiment showninFig.4e.n=6 mice
pergroup.j, Quantification of Kit/ mRNA levels in MSCs from the indicated
cohortsat2 months after vehicle or G-CSF administration. n = 6 mice per
group.k, SCF levels in BMEF of the femurs from the indicated cohorts measured
by ELISA at 2 months after vehicle or G-CSF administration.n = 6 mice per group.
1, Quantification of mRNA levels of niche factorsin MSCs from the indicated
cohorts at2 months after vehicle or G-CSF administration. n = 6 mice per
group.Dataare mean t s.e.m. Significance was assessed using a two-tailed
unpaired Student’s t-test (a-c, e, f) or one-way ANOVA (g-I).
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
Confirmed

IZ The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

< The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

|X’ A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
N Gjve P values as exact values whenever suitable.

|:| For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|:| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes
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Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  Data collection was performed using SlideBook 6 (Intelligent Imaging Innovations) for confocal microscopy imaging, FACS Diva 6.1 (BD
Biosciences) for flow cytometry, and QuantStudio 6 Flex Real-Time PCR System v1.7.2 (Applied Biosystem) for quantitative real-time PCR.

Data analysis Data analysis was performed using Prism 10 (GraphPad), Excel 16 (Microsoft), SlideBook 6 (Intelligent Imaging Innovations), Fiji build of ImagelJ
2 (NIH), FACS Diva 6.1 (BD Biosciences), FlowJo 10 (LLC) and QuantStudio 6 Flex Real-Time PCR System v1.7.2 (Applied Biosystems).

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Source data are provided with the paper.
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Human research participants

Policy information about studies involving human research participants and Sex and Gender in Research.

Reporting on sex and gender n/a

Population characteristics n/a
Recruitment n/a
Ethics oversight n/a

Note that full information on the approval of the study protocol must also be provided in the manuscript.

>
Q
Y
(e
D
1®)
O
=
o
S
_
(D
1®)
o
=
5
(@]
wn
[
=
3
Q
<

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.
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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 No statistical method was used to predetermine sample size. Sample size was chosen based on previous studies performed in our laboratory
(see references 13, 14, 16, 19, 20, 47).

Data exclusions  No data was excluded from the analysis.

Replication Experimental replication was attempted at least three times for all datasets/figures shown, and experimental findings were reliably
reproduced.

Randomization  Mice were randomly assigned to experimental groups including male and female mice.
Blinding Investigators were not blinded to mouse genotypes during experiments. Data reported for mouse experiments are not subjective but rather

based on quantitative flow cytometry. Data blinding was not possible for some experiments due to obvious difference in expansion or
reduction of haematopoietic stem cells.

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.

Materials & experimental systems Methods

n/a | Involved in the study n/a | Involved in the study
Antibodies |:| ChiIP-seq
Eukaryotic cell lines |:| |Z Flow cytometry
Palaeontology and archaeology g |:| MRI-based neuroimaging

Animals and other organisms

Clinical data
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Dual use research of concern

Antibodies

Antibodies used The following antibodies were used for immunofluorescence imaging: anti-CD31 Alexa Fluor 647 (MEC13.3; 102516; BioLegend; 5 ug
antibody/mouse for injection), anti-CD144 (VE-cadherin) Alexa Fluor 647 (BV13; 138006; BioLegend; 5 pg antibody/mouse for
injection).




Validation

Antibodies used for flow cytometry: anti-CD45 APC-eFluor 780 (30-F11; 47-0451-82), anti-TER-119 APC-eFluor 780 (TER-119;
45-5921-82), anti-CD31 PE-Cyanine7 (390; 25-0311-82), anti-CD51 biotin (RMV-7; 13-0512-85), anti-CD140a (PDGFRA) PE (APAS;
12-1401-81), anti-CD140a PE-Cyanine7 (APA5; 25-1401-81), anti-Ly6A/E (SCA-1) FITC (D7; 11-5981-82), anti-Ly-6G/Ly-6C (GR-1) FITC
(RB6-8C5; 11-5931-85), anti-Ly-6G/Ly-6C APC-eFluor 780 (RB6-8C5; 47-5931-82), anti-CD11b PE (M1/70; 12-0112-83), anti-CD11b
PE-Cyanine7 (M1/70; 25-0112-82), anti-CD11b APC-eFluor 780 (M1/70; 47-0112-82), anti-B220 APC-eFluor 780 (RA3-6B2;
47-0452-82), anti-CD3e APC-eFluor 780 (145-2C11; 47-0031-82), anti-CD48 PerCP-eFluor 710 (HM48-1; 46-0481-85), anti-CD48 PE-
Cyanine7 (HM48-1; 25-0481-80), anti-CD41 PerCP-eFluor 710 (MWReg30; 46-0411-82), anti-CD34 eFluor 660 (RAM34; 50-0341-82;
1:50 dilution), anti-CD135 (FLT3) PerCP-eFluor 710 (A2F10; 46-1351-82), anti-CD115 APC (AFS98; 17-1152-82) and anti-CD45.1 PE-
Cyanine7 (A20; 25-0453-82) from eBioscience, anti-CD62E PE (10E9.6; 553751) from BD Biosciences, anti-CD117 (cKIT) PE-Cyanine7
(2B8; 105814), anti-CD117 Brilliant Violet 421 (2B8; 105828), anti-CD150 PE (TC15-12F12.2; 115904), F4/80 PE (BM8; 123110) and
anti-CD45.2 APC (104; 109814) from BioLegend, and anti-CD3e PerCP-Cyanine5.5 (145-2C11; 65-0031-U100) from Tonbo
Biosciences. Streptavidin FITC (11-4317-87) and Streptavidin PerCP-eFluor 710 (46-4317-82) were purchased from eBioscience.
Unless otherwise specified, all antibodies, Streptavidin FITC and Streptavidin PerCP-eFluor 710 were used at a 1:100 dilution.

Antibodies were validated in previous studies performed in our laboratory (see references 13, 14, 16, 19, 20, 47).

Animals and other research organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in

Research

Laboratory animals

Wild animals
Reporting on sex
Field-collected samples

Ethics oversight

B6.Cg-Gt(ROSA)2650rtm14(CAG-tdTomato)/Hze/J (iTdTomato) (#007914), C57BL/6J (CD45.2) (#000664) and B6.SJL-Ptprca Pepchb/
BoyJ (CD45.1) (#002014) mice were purchased from The Jackson Laboratory. Nestin-GFP mice were bred in our facility. Cdh5-CreER,
Cdh2-CreER, Cxcl12fl/fl, Kitlfl/fl, Too—/—and Tg(Alb-Tpo) mice were kindly provided by R. H. Adams (Max Planck Institute for
Molecular Biomedicine, Germany), L. Li (Stowers Institute for Medical Research, USA), T. Nagasawa (Osaka University, Japan), S. J.
Morrison (University of Texas Southwestern Medical Center, USA), F.J. de Sauvage (Genentech, USA) and W. S. Alexander (The
University of Melbourne, Australia), respectively. Unless indicated otherwise, 8—10-week-old mice were used for experiments. All
these mice were backcrossed with C57BL/6J mice for more than 10 generations and maintained in pathogen-free conditions under a
12 h/12 h light/dark cycle, at a temperature of 21 + 12C and humidity of 40-70%, and were fed with autoclaved food and water.

No wild animals were used.
Both genders were used for experiments.
No field-collected samples were used.

This study complied with all ethical regulations involving experiments with mice, and all experimental procedures performed on mice
were approved by the Animal Care and Use Committee of Albert Einstein College of Medicine.

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots
Confirm that:

|X| The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

X, 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

Peripheral blood was harvested by retro-orbital bleeding of mice anesthetized with isoflurane and collected in polypropylene
tubes containing EDTA. Blood parameters were determined with the Advial20 Hematology System (Siemens). Bone marrow
cells were obtained by flushing and dissociating using a 1-mL syringe with phosphate-buffered saline (PBS, Corning) via a 21-
gauge needle. For analysis of stromal and endothelial cell populations, intact flushed BM plugs were digested at 37°C for 30
min in 1 mg/mL collagenase type IV (Gibco), 2 mg/mL Dispase (Gibco) and 500 ug/mL DNase | (Sigma-Aldrich) in Hank’s
balanced salt solution (HBSS, Gibco). These single-cell suspensions were then subjected to red blood cell lysis with
ammonium chloride and washed in ice-cold PEB (PBS containing 0.5% BSA and 2 mM EDTA).

Instrument BD LSRII Special Order System (BD Bioscience) was used for all data acquisition (H55100027). BD FACSAria (BD Biosciences)
was used for sorting experiments.

Software Data was collected using BD FACSDiva 6.1 (BD Biosciences) software. Data was analyzed with FACS Diva 6.1 (BD Biosciences)
and FlowJo 10 (LLC) software.

Cell population abundance Purity of cells sorted or analysed was determined by their appropriate frequency and absolute numbers determined for

control wild-type mice according to previous studies. It was described in the literature that haematopoietic stem cells
comprise ~0.01% of total bone marrow. We have previously shown that mesenchymal stem cells are ~0.05% of total bone
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marrow. In every experiment, we included a control group. Because the sorted populations are very rare, we did not
routinely carry out post-sort analysis.

Gating strategy For all flow cytometric analysis and sorting, dead cells and debris were excluded by forward scatter, side scatter and DAPI (4,
6-diamino-2-phenylindole) staining proflies, following which specific populations were gated according to prior experience
with doing similar experiments in our laboratory.

Haematopoietic stem cells were identified as previously described in the literature: negative for lineage (GR-1, CD11b,
TER-119, B220, CD3e), negative for CD34 and CD48 and positive for Ly6A/E (SCA-1), CD117 (cKIT) and CD150 (SLAM markers),
as depicted in Supplementary Fig. 1b.

All other flow cytometric analyses, donor-derived CD45.2+ cells in transplantation setting, myeloid cells (CD11b+), B cells
(B220+) and T cells (CD3e+) have all been described previously (see manuscript for citations describing similar studies done in
our laboratory).

|Z Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.
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