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Abstract

The targeting specificity of tissue-specific Cre-recombinase transgenes is a key to interpreting
phenotypes associated with their use. The Ocn-Cre and Dmp1-Cre transgenes are widely used to
target osteoblasts and osteocytes, respectively. Here, we used high-resolution microscopy of bone
sections and flow cytometry to carefully define the targeting specificity of these transgenes. These
transgenes were crossed with Cxc/129% mice to identify Cxcl12-abundant reticular (CAR) cells,
which are a perivascular mesenchymal stromal population implicated in hematopoietic stem/
progenitor cell maintenance. We show that in addition to osteoblasts, Ocn-Cre targets a majority of
CAR cells and arteriolar pericytes. Surprisingly, Dmp1-Cre also targets a subset of CAR cells, in
which expression of osteablast-lineage genes is enriched. Finally, we introduce a new tissue-
specific Cre-recombinase, 7ag/n-Cre, which efficiently targets osteoblasts, a majority of CAR
cells, and both venous sinusoidal and arteriolar pericytes. These data show that Ocn-Cre and
Dmp1-Cretarget broader stromal cell populations than previously appreciated and may aid in the
design of future studies. Moreover, these data highlight the heterogeneity of mesenchymal stromal
cells in the bone marrow and provide tools to interrogate this heterogeneity.
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Introduction

The bone marrow microenvironment contains a heterogeneous population of stromal cells
that contribute to the regulation of hematopoiesis. Identifying these stromal cells and the
signals they generate has important clinical implications for a number of hematopoietic
diseases.(1:2) Mesenchymal stromal cells implicated in the maintenance of hematopoietic
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stem cells (HSCs) include endothelial cells, osteoblasts, CXCL12-abundant reticular (CAR)
cells, mesenchymal stem cells (MSCs), and arteriolar pericytes.(3-6) The use of tissue-
specific Cre-recombinase transgenes to delete genes of interest from defined stromal cell
populations is an established and important technique in the field. Rigorously defining the
targeting specificity of the Cre-recombinase transgenes is a key to the interpretation of such
experiments.

Two Cre-recombinase transgenes that are commonly used to target osteolineage cells are
Ocn-Creand Dmp1-Cre. Osteocalcin (Ocn, Bg/ap) is a secreted protein implicated in bone
and glucose metabolism.(7) Cell culture and in situ expression studies show that OCN
expression is mostly limited to osteoblasts and osteocytes.(:8) This has led to the widespread
use of Ocn-Cre transgenes to specifically target osteoblasts and osteocytes.(®:10) Dentin
matrix acidic phosphoprotein 1 (Dmpl) is expressed in odontoblasts, preosteocytes, and
osteocytes.(11:12) Indeed, a transgene containing an 8-kb regulatory region of Dmp1 linked
to GFP results in osteocyte-specific GFP expression in the bone marrow.(13) These data have
led to the widespread use of DmpI-Cretransgenes to specifically target osteocytes, although
targeting of some osteoblasts also has been observed.(12:14.15) Fyrther, a study by Kalajzic
and colleagues(!?) showed that a 10-kb DmpI-Cretransgene targeted both osteoblasts and
osteocytes, as well as a small population of undefined cells in the bone marrow.

In the present study, we used high-resolution microscopy of bone sections and flow
cytometry to carefully define the targeting specificity of Ocn-Creand DmpI-Crein the bone
marrow. We showed that both the Ocn-Creand Dmp1-Cre transgenes target a much broader
population of bone marrow stromal cells than previously appreciated. We also characterized
for the first time the spectrum of bone marrow stromal cells targeted by a 7ag/n-Cre
transgene. We show that 7ag/n-Cre efficiently targets osteoblasts and perivascular stromal
cells, but not endothelial cells.

Materials and Methods

Mouse strains

Ai9(B6.Cg-Gt(ROSA)26SortmI(CAG-tdTomato)Hze/5)(16) mice and 7ag/n-Cre (B6.12956-
TagIntm2(cre)Yec/J) mice were obtained from The Jackson Laboratories (Bar Harbor, ME,
USA).7) Ocn-Cre mice were a gift from Thomas Clemens (Johns Hopkins University,
Baltimore, MD, USA).(18) Cxc/1297 mice were a gift from Takashi Nagasawa (Kyoto
University, Kyoto, Japan),(19 and Dmp1-Cre mice (containing the 9.6-kb murine Dmp1
promoter) were a gift from Roberto Civitelli (Washington University, St. Louis, MO,
USA).(20) All mice used in this study were 8 to 10 weeks old. Both male and female mice
were used equally in these studies. Genotyping primers are listed in Supporting Table 1.
Mice were maintained under specific pathogen free (SPF) conditions, and all experimental
procedures were performed according to methods approved by the Animal Studies
Committee at Washington University.
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Flow cytometry

Bone marrow cells were harvested from mouse femurs by first uncapping the ends of the
bone and then centrifuging at 3300 x g for 5 min to expel the bone marrow contents. These
cells were then digested with 1.67 mg/mL of type 11 collagenase (Worthington Biochemical,
Lakewood, NJ, USA) in phosphate-buffered saline (PBS) for 12 min at 37°C. Of note, the
majority of osteoblasts are not recovered using this procedure (Supporting Fig. 1). The
following antibodies were used: CD45 (30-F11), CD31 (390), and Ter119 (TER-119). Cells
were analyzed on a Gallios flow cytometer (Beckman Coulter, Pasadena, CA, USA), and
data analysis was done using FloJo version 10.0.7 software (TreeStar/FlowJo LLC, Ashland,
OR, USA).

To sort DmpI-Cre-targeted or Dmp1-Cre-non-targeted CAR cells, we first isolated platelet-
derived growth factor receptor-beta (PDGFRp)-positive stromal cells from the bone marrow
of Dmp1-Cre ROSA26°9* Cxcl129%/* mice using the AutoMacs Pro Separator system
(Miltenyi Biotec, San Diego, CA, USA) and a biotinylated anti-PDGFRf antibody (APB5).
Cells were incubated with antibodies against Gr-1 (RB6-8C5), PDGFRp (APB5), CD45
(30-F11), CD31 (390), and Ter119 (TER-119) and then incubated with brilliant violet 421-
conjugated Streptavidin (405225; BioLegend, San Diego, CA, USA). CAR cells were
identified as Cxc/12-GFP" 9" PDGRRB* Grl~ CD45~ CD31~ Ter119™ cells. DmplI-Cre-
targeted CAR cells were tdTomato9", Cells were sorted using a MoFlo high-speed flow
cytometer (Dako Cytomation, Carpinteria, CA, USA). All antibodies were obtained from
eBioscience (San Diego, CA, USA), unless otherwise noted.

Immunostaining of bone sections

Mouse hindlimbs were fixed in PBS containing 4% paraformaldehyde, pH 7.4, for 24 hours
at 4°C. Bones were then decalcified in PBS containing 14% EDTA, pH 7.4, for 7 days at
4°C. Following incubation in PBS containing 30% sucrose for 24 hours at 4°C, bones were
embedded in Optimal Cutting Temperature Compound (Sakura Finetek, Torrance, CA,
USA). These tissue blocks were cut into 12-pum sections using a Leica Cryo-Jane system
(Leica Biosystems, Wetzlar, Germany). For immunostaining, the slides were blocked with
10% donkey serum, diluted in 0.1M Tris-Cl pH 7.5, 150 mM NaCl, and 0.1% Tween 20
(TNT) buffer for 1 hour at room temperature. Following blocking using the Avidin/Biotin
Blocking Kit (SP-2001; Vector Laboratories, Burlingame, CA, USA), slides were then
incubated in primary antibody overnight at 4°C and, where applicable, they were incubated
with secondary antibody for 1 hour at room temperature. The following antibodies were
used: rabbit anti-NG2 (AB5320; EMD Millipore, Billerica, MA, USA), rat anti-Scal
(557403; BD Biosciences, San Jose, CA, USA), goat anti-VECadherin (AF1002; R&D
Systems, Minneapolis, MN, USA), mouse anti-aSMA (1A4; Sigma Aldrich, St. Louis, MO,
USA); AlexaFluor 488-conjugated donkey anti-rat 1IgG (Jackson ImmunoResearch, West
Grove, PA, USA); DyLight649-conjugated donkey anti-rat IgG (Jackson ImmunoResearch),
and biotin-conjugated donkey anti-goat 1gG (Jackson ImmunoResearch). In some cases,
slides were then incubated with streptavidin-DyLight 649 (Jackson ImmunoResearch) for 1
hour at room temperature. Finally, slides were mounted with ProLong Gold antifade reagent
with DAPI (Life Technologies, Inc., Grand Island, NY, USA). Images were acquired with a
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LSM 700 microscope (Carl Zeiss Microscopy, Peabody, MA, USA) and processed using
\Volocity software (PerkinElmer, Waltham, MA, USA).

For hematoxylin and eosin (H&E) staining, bone sections were air dried for 1 hour and then
incubated with Hematoxylin Gill #3 (GHS316; Sigma-Aldrich) for 5 min followed by
incubation with Eosin (HT110132; Sigma-Aldrich) for 3 min. Sections were then fixed by
serial 5-min incubations in 50%, 70%, 95%, and 100% ethanol, followed by a 5-min
incubation in xylene. Finally, slides were mounted with Permount mounting medium (Fisher
Chemical, Pittsburgh, PA, USA). Images were acquired with a LSM 700 microscope (Carl
Zeiss Microscopy).

RNA expression profiling

RNA was purified from sorted CAR cells using the Qiagen RNeasy Micro Kit (74004;
Qiagen, Valencia, CA, USA). Libraries were generated using the NuGen Pico SL kit
(NUGEN Technologies, San Carlos, CA, USA) and then hybridized to Affymetrix Mouse
Gene 1.0 ST arrays (Affymetrix, Santa Clara, CA, USA). Gene set enrichment was
performed using the GSEA software (Broad Institute, Cambridge, MA, USA). Differences
in gene expression were determined using Significance Analysis of Microarrays (SAM;
Stanford University, Stanford, CA, USA). Expression data has been submitted to Gene
Expression Omnibus, record number GSE81399.

Statistical analyses

Unpaired ¢test was used to evaluate the significance of differences between two groups. All
data are presented as mean + SD.

Results

Ocn-Cre targets osteoblasts, a majority of CAR cells, and arteriolar pericytes

To characterize the targeting specificity of Ocn-Cre in postnatal mouse bones, we generated
Ocn-Cre ROSA26°9* mice and Ocn-Cre ROSA26™9* Cxcl129"* mice. The Cxcl129/*
transgene allows for the identification of CXCL12-GFPP1ignt (CAR) cells, which are
perivascular stromal cells in the bone marrow implicated in HSC maintenance.(®) The
ROSA267"9* transgene allows for the identification of Ocn-Cre-targeted tdTomato™ cells.
Immunostaining of the bone sections confirmed that the Ocn-Cre transgene efficiently
targets osteoblasts (Fig. 1A, B; Supporting Fig. 2).(8) Surprisingly, we also observed that
Ocn-Cretargets a substantial fraction of CXCL12-GFPPight cells (Fig. 14, C). Of note, as
expected, no tdTomato* CAR cells were detected in control (Cxc/129%/#) mice (Supporting
Fig. 3). Flow cytometry showed that Ocn-Cretargets 72.2% + 4.0% (n= 3 mice) of
CXCL12-GFPbright cells (Fig. 10). To assess targeting of arteriolar pericytes, we stained
bone sections from wild-type mice with antibodies against alpha-smooth muscle actin
(aSMA) and NG2 (Fig. 2A, B). In these assays, arteriolar endothelial cells were identified
by Scal,® which is also expressed on hematopoietic stem/progenitor cells but not on CAR
cells.® Whereas a SMA staining was limited to a subset of arteriolar pericytes, NG2
staining was observed in all arteriolar pericytes (Fig. 24, B). Accordingly, all aSMA-
positive arteriolar pericytes co-expressed NG2, while only 56.9% + 11.1% (/7= 3 mice) of
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NG2-positive arteriolar pericytes co-expressed a SMA. Immunostaining of bone sections
from Ocn-Cre ROSA26°%* mice showed that Ocn-Cretargets 72.2% + 13.3% (7= 3 mice)
of NG2-postive arteriolar pericytes (Fig. 2C). Thus, in addition to osteoblasts, Ocn-Cre
targets the majority of CAR cells and arteriolar pericytes in mice.

Dmp1-Cre targets osteoblasts and a subset of CAR cells

To characterize the targeting specificity of DmpI-Crein postnatal mouse bones, we
generated Dmp1-Cre ROSA26°* mice and Dmp1-Cre ROSA26°9* Cxcl129/* mice. As
reported,(1520) the DmpI-Cretransgene efficiently targets all osteoblasts (Fig. 34, B:
Supporting Fig. 4). Surprisingly, DmpI-Cre also targets a subset of CAR cells (Fig. 34, O).
Interestingly, Dmp1-Cre-targeted CAR cells were not enriched near the endosteum or
osteoblasts, but were distributed throughout the bone marrow (Supporting Fig. 5A, B). By
flow cytometry 29.2% + 1.7% (7= 3 mice) of CAR cells are targeted by DmpI-Cre (Fig.
3D). In contrast to Ocn-Cre, NG2* arteriolar pericytes were rarely targeted by Dmp1-Cre
(Fig. 3£). Thus, DmpI-Cretargets all osteoblasts and a subset of CAR cells but few
arteriolar pericytes.

To characterize the DmpI-Cre-targeted subset of CAR cells, we sorted tdTomato™ (Dmp1-
Cre-targeted) and tdTomato™ CAR cells (Dmp1-Cre-non-targeted) and performed RNA
expression profiling. Gene set enrichment analysis showed that DmpI1-Cre-targeted CAR
cells were highly enriched for a previously identified group of genes involved in osteoblast
maturation or bone development (Supporting Fig. 6A). Indeed, expression of genes
associated with mature osteoblasts such as Bglap2 (Ocn) and Postn (periostin) are increased
nearly fourfold compared to non-targeted CAR cells (Fig. 3F). In contrast, expression of
early osteoblast lineage genes, including Sp7 (osterix) and Runx2were normal or only
minimally elevated (Fig. 3F). Expression of key HSC maintenance genes (Cxc/12, Kitl, and
Angptl) or key B lymphoid factor genes (/gf1, FIt3/, or BAFF) was similar in DmpI-Cre-
targeted and DmpI-Cre-non-targeted CAR cells (Supporting Fig. 6B, C). However,
expression of interleukin-7 (IL-7), which is required for pro-B cell maintenance, was
significantly reduced in DmpI1-Cre-targeted CAR cells.

Tagln-Cre targets osteoblasts, a majority of CAR cells, and both arteriolar and venous
sinusoidal pericytes

Acrteriolar pericytes have been implicated in HSC maintenance and can be readily identified
in the bone marrow as Nestin-GFPPr19t or NG2* periarteriolar cells.(®) However, a recent
study reported that a substantial number of functional HSCs localize to venous sinusoids in
the central bone marrow.(?) In an effort to better visualize and isolate sinusoidal pericytes,
we tested targeting by the 7ag/n-Cretransgene. 7ag/nencodes for transgelin (SM22a) and is
expressed in smooth muscle cells and cardiomyocytes.(?2-24) Tag/nis also expressed in
osteoblasts.(2%) Accordingly, 7ag/n-Cretargets all osteoblasts (Fig. 44, B; Supporting Fig.
7). Analyzing 7ag/n-Cre ROSA26°9"* Cxcl129/* mice, we observed that 7ag/n-Cre and
CXCL12-GFP mark overlapping, but distinct, bone marrow stromal cell populations (Fig.
4B, C). Whereas Tag/n-Cretargets the great majority of CXCL12-GFP* CAR cells that line
venous sinusoids which are marked by vascular endothelial cadherin (VE-cadherin),(¢:26) it
does not efficiently target those CXCL12-GFP* CAR cells that are not in direct contact with
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sinusoids (Fig. 4D, yellow arrows). Conversely, 7ag/n-Cretargets a population of
perisinusoidal cells that are CXCL12-GFP dim/negative (Fig. 4D, red arrows), presumably
representing non-CAR venous pericytes. Moreover, 7ag/n-Cre, but not CXCL12-GFP, marks
periarteriolar pericytes (Fig. 4£). Indeed, 7ag/n-Cretargeted nearly all NG2* arteriolar
pericytes (Fig. 4£, F). Flow cytometry showed that 7ag/n-Cretargets 74.9% + 5.2% (7= 3
mice) of CAR cells (Fig. 4G). Conversely, 16.6% + 2.3% (1= 3 mice) of 7ag/n-Cre-targeted
stromal cells were CXCL12-GFP dim/negative. Collectively, these data show that 7ag/n-Cre
efficiently targets all osteoblasts, a majority of CAR cells, and both venous and arteriolar
pericytes.

Discussion

Ocn-Cre has been widely used to target osteoblasts in past studies.(7:2:10) Our data show that
Ocn-Cretargets not only osteoblasts, but also more than 70% of CAR cells and arteriolar
pericytes. CAR cells are mesenchymal progenitors that have adipogenic and osteogenic
capacity in vitro.(27) However, only a small subset of CAR cells contributes to osteoblast
development in vivo.(® Whether the Ocn-Cre-targeted subset of CAR cells is fated to
osteoblast differentiation is unclear. Of note, we did not observe preferential localization of
Ocn-Cre-targeted CAR cells to the endosteal region. CAR cells constitutively produce high
levels of multiple cytokines and chemokines that regulate hematopoiesis, including CXCL12
and stem cell factor.(?”) Indeed, CAR cells have been implicated in the maintenance of HSCs
and B lymphoid progenitors.(28:29) Thus, phenotypes reported using Ocn-Cre need to be
interpreted in light of our data showing targeting of CAR cells and arteriolar pericytes, in
addition to osteoblasts.

Dmp1-Cre has been widely used to target osteocytes.(12:14:30) Several Dmp1-Cre transgenes
have been described. In this study, we show that the 10-kb DmpI1-Cretransgene not only
efficiently targets osteoblasts, but also targets a subset of CAR cells. The results are
consistent with a prior study by Kalajzic and colleagues?) showing that the 10-kb Dmp1-
Cretransgene targets a small population of undefined cells in the bone marrow, in addition
to osteoblasts and osteocytes. Of note, the same group also reported that an 8-kb Dmp1-Cre
transgene, which is thought to be more osteocyte-restricted, targets, at least a subset of,
osteoblasts.(12) Whether the 8-kb Dmp1-Cre transgene targets a subset of CAR cells will
require further study. Our data show that the 10-kb DmpI-Cretransgene targets
approximately 30% of CAR cells. Expression profiling of this subset of CAR cells shows
higher expression of genes associated with mature osteoblasts, suggesting that Dmp1-Cre-
targeted CAR cells may be enriched for osteoprogenitors. Functional studies are needed to
confirm this possibility.

We report for the first time the spectrum of bone marrow stromal cells that are targeted by a
Tagin-Cre transgene. Prior studies in non-bone tissues had shown transgelin expression in
cardiomyocytes and vascular smooth muscle cells.(22-24) Consistent with its expression in
osteoblasts,(25) Tag/n-Cre efficiently targets osteoblasts. Interestingly, 7ag/n-Cre appears to
target a majority of CAR cells. Specifically, it targets those CAR cells that are closely
associated with venous sinusoids (ie, venous sinusoidal pericytes). Conversely, 7ag/n-Cre
does not efficiently target CAR cells that are more distant from sinusoids. Finally, 7ag/n-Cre
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efficiently targets arteriolar pericytes, which, despite evidence for high CXCL12
expression,® do not express high-level GFP in Cxc/129% mice. Thus, the 7ag/n-Cre
represents an important new tool for investigators to efficiently target both venous sinusoidal
and arteriolar pericytes in the bone marrow.

This study highlights the complexity and heterogeneity of mesenchymal stromal cells in the
bone marrow. Nestin-GFP*, LepR*, and CAR cells represent overlapping but not identical
populations of perivascular mesenchymal stromal cells.(3:529.31) Bulk cell analysis of each
of these populations shows high-level expression of genes that regulate hematopoiesis,
including factors that regulate HSCs (eg, kit ligand) and B lymphopoiesis (eg,
IL-7).(328.29.31) Qyr study suggests that there is considerable heterogeneity within the CAR
cell population. For example, the DmpI-Cre—targeted subset of CAR cells, in addition to
being enriched for osteoblast genes, expresses a lower level of IL-7. IL-7—producing stromal
cells in the bone marrow are required for the maintenance of Pro-B cells,(28) suggesting that
Dmp1-Cre-targeted CAR cells likely do not contribute to this specific stage of B cell
development.

In summary, we have rigorously defined the targeting specificities in the bone marrow for
the three Cre-recombinase transgenes. Ocn-Creand Dmp1-Cre target broader stromal cell
populations than previously appreciated, and this data should be incorporated into the design
of future studies. These data further highlight the heterogeneity of mesenchymal stromal
cells in the bone marrow, and suggest that the Cre-recombinase transgenes used in this study
could be used to interrogate this heterogeneity.
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Fig. 1.
Ocn-Cre targets osteoblasts and a majority of CAR cells. (A) Composite image of H&E

stained sections from the femur of an Ocn-Cre ROSA26°"%* mouse. (B) Representative
photomicrographs of the metaphyseal region (region “a” in A) of a femur section stained for
osteocalcin (green) to mark osteoblasts and DAPI (blue) to highlight nuclei; cells that had
undergone Cre-mediated recombination express tdTomato (red). (C) Representative
photomicrographs taken from the diaphyseal region (similar to region “b” in A) of a femur
section from an Ocn-Cre ROSA26°9* Cxcl129+ mouse. Cells that express CXCL12 also
express GFP (green). Counterstaining with DAPI highlights nuclei (blue). (D)
Representative dot plots showing GFP and tdTomato expression in lineage (CD45, CD31,
and Ter119) negative stromal cells harvested from Ocn-Cre ROSA26™/9/* Cxcl129* mice.
Original magnification, x200 except for A, which is x100.
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Fig. 2.
Ocn-Cre targets the majority of arteriolar pericytes. Representative photomicrographs of the

diaphyseal region (similar to region “b” in Fig. LA) of a femur section from a wild-type
mouse stained for aSMA (red), NG2 (green), Scal (white), and DAPI (blue). (A) Images
showing aSMA™ NG2* arteriolar pericytes around Scal* arteriolar endothelial cells. (B)
Images showing Asma~ NG2™ arteriolar pericytes around Scal* arteriolar endothelial cells.
(O) Representative photomicrographs of the diaphyseal region of a femur section from an
Ocn-Cre ROSA26°* mouse stained for NG2 (green) and DAPI (blue). TdTomato (red)
represents cells targeted by Ocn-Cre. Original magnification, x200.
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Fig. 3.
Dmpl-Cretargets all the osteoblasts and a subset of CAR cells but no arteriolar pericytes.

(A) Composite image of H&E-stained sections from the femur of a DmpI-Cre ROSA26°/9/*
mouse. (B) Representative photomicrographs of the metaphyseal region (region “a” in A) of
a femur section that was stained for osteocalcin (green) and DAPI (blue). DmpI-Cretargeted
cells express tdTomato (red). (C) Representative photomicrographs taken from the
diaphyseal region (similar to region “b” in A) of a femur section from a DmpI-Cre
ROSA26°419* Cxcl129* mouse; cells that express CXCL12 also express GFP (green). (D)
Representative dot plot showing GFP and tdTomato expression in lineage (CD45, CD31, and
Ter119) negative stromal cells harvested from Dmp1-Cre ROSA26°%* Cxcl129%/* mice.
(£) Representative photomicrographs taken from the diaphyseal region of a femur section
from a Dmp1-Cre ROSA26°%* Cxcl129™* mouse stained for NG2 (green) and DAPI
(blue). (A RNA expression profiling of sorted DmpI1-Cretargeted (tdTomato™) or non-
targeted (tdTomato™) CAR cells was performed. Shown are probe signals for the indicated
genes (7= 3 mice). All data represent the mean + SD. *p < 0.05; “*p < 0.01 (unpaired ftest).
Original magnification, x200 except for A, which is x100.
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Fig. 4.
Tagin-Cre targets osteoblasts, a majority of CAR cells, and both venous sinusoidal and

arteriolar pericytes. (A) Composite image of H&E-stained sections from the femur of a
Tagin-Cre ROSA26°"9* mouse. (B) Representative photomicrographs of the metaphyseal
region (region “a” in A) of a femur section that was stained for osteocalcin (green) and
DAPI (blue). (C) Representative photomicrographs taken from the diaphyseal region (similar
to region “b” in A) of a femur section from a 7ag/n-Cre ROSA26°9* Cxcl129%"* mouse
stained for VVE-cadherin (white) to mark all endothelial cells; cells that express CXCL12
also express GFP (green). (D) Enlarged images of the boxed region in C. (E) Representative
photomicrographs taken from the diaphyseal region of a femur section from a 7ag/n-Cre
ROSA26°49* Cxcl129™* mouse stained for Scal (white) to mark arteriolar endothelial
cells. (F) Representative photomicrographs taken from the diaphyseal region of a femur
section from 7ag/n-Cre ROSA26*"%* mouse stained for NG2 (green) to mark arteriolar
pericytes. (G) Representative dot plot of lineage (CD45, CD31, and Ter119) negative
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stromal cells from a 7ag/n-Cre ROSA26°9* Cxcl129* mouse showing GFP and tdTomato
expression. Original magnification, x200 except for A, which is x100.
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