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Elucidation of bone marrow stromal cell function using single cell analysis
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Bone marrow stromal cells in the adult body function as mesenchymal stem
cells and contribute to tissue regeneration at the time of fracture or other injury by
differentiating into osteoblasts and other mesenchymal cells. Bone marrow stromal cells are said to
originate from embryonic mesenchymal condensations and cells of the surrounding perichondrium, but
it has not been clarified how cells of these different origins contribute to the diversity of bone
marrow stromal cell populations. In this study, we used cell lineage tracing to elucidate the
process by which cells constituting the embryonic cartilage temlate and surrounding perichondrial
cells form the skeletal system. The diversity of the bone marrow stromal cells ultimately
constituted was also elucidated, as well as their developmental origins.



CAR (CXCL12-abundant reticular)
(12
RNA-seq
(34)
(5.6)
(7)
)

genetic lineage tracing

(0] tdTomato

2
CFEER; R26thTomato

CXCL12

Col2al-cre; R26RidTomao



1CreER

Col2al-cre; R26RdTomato
Col2alcre-E12.5
Seq 11
2

\

\‘ 4 Tomato
op loxP

%326 (Tomato+) /

IRosa26 (Tomato-)

CreER
Stop tdTomato
E125 SOX9
SOX9
Col2alcre-E12.5 RNA-
Fofr3  Hesl
Sox9 Hes1 &%

Col2Cre-tdTomato*

7,932 cells
'.?;\
c@l ,

Co0,1,

Fofr3
Hesl
Fofr3-

creER; R26RdTomao Hesl- #247(E13.5, 15.5, 17.5, PO, 7, 21, 8W)

Fgfr3/Hes1-CreER; ]
creER: R26RudTomdo R26R-tdTomato 72 % ,-.], o ¢ v v v
E125 Eon mExuorEnRS)
tdTomato 8 Fgfr3/Hes1-CreER: R26R-

E135 E155 tdTomato E12.5

E17.5 0 7 21 8

Fofr3creER-E12.5

Hesl creER-E12.5



© N o g M w DN P

Nature 382:635-638, 1996,

I mmunity 25:977-988, 2006
Nature 569:222-228 2019

Cell 177:1915-1932 2019

PNAS 102:14665-14670, 2005
Nat Cell Biol. 16:1157-1167, 2014
Nature 563:254-258, 2018

Dev Cell. 29:340-349, 2014



Matsushita Yuki Nagata Mizuki Kozloff Kenneth M. Welch Joshua D. Mizuhashi Koji Tokavanich 11

Nicha Hallett Shawn A. Link Daniel C. Nagasawa Takashi Ono Wanida Ono Noriaki

A Wnt-mediated transformation of the bone marrow stromal cell identity orchestrates skeletal 2020

regeneration

Nature Communications 332
DOl

10.1038/s41467-019-14029-w

Matsushita Yuki Ono Wanida Ono Noriaki 136

Growth plate skeletal stem cells and their transition from cartilage to bone 2020

Bone

115359 115359

DOl
10.1016/j .bone.2020.115359

Matsushita Yuki Ono Wanida Ono Noriaki 18

Skeletal Stem Cells for Bone Development and Repair: Diversity Matters 2020

Current Osteoporosis Reports 189 198
DOl

10.1007/s11914-020-00572-9

Iwanaga Joe Anand Mahindra Kumar Jain Mitesh N. Nagata Mizuki Matsushita Yuki Ibaragi 33

Soichiro Kusukawa Jingo Tubbs R. Shane

Microsurgical Anatomy of the Superior Wall of the Mandibular Canal and Surrounding Structures: 2019

Suggestion for New Classifications for Dental Implantology

Clinical Anatomy 223 231

DOl
10.1002/ca. 23456




Tokavanich Nicha Gupta Aditi Nagata Mizuki Takahashi Akira Matsushita Yuki Yatabe 26

Marilia Ruellas Antonio Cevidanes Lucia Maki Koutaro Yamaguchi Tetsutaro Ono Noriaki Ono

Wanida

A three- dimensional analysis of primary failure of eruption in humans and mice 2019

Oral Diseases 391 400
DOl

10.1111/0di.13249

Pepe-Mooney Brian J. Dill Michael T. Alemany Anna Ordovas-Montanes Jose Matsushita Yuki 25

Rao Anuradha Sen Anushna Miyazaki Makoto Anakk Sayeepriyadarshini Dawson Paul A. Ono

Noriaki Shalek Alex K. van Oudenaarden Alexander Camargo Fernando D.

Single-Cell Analysis of the Liver Epithelium Reveals Dynamic Heterogeneity and an Essential 2019

Role for YAP in Homeostasis and Regeneration

Cell Stem Cell 23 38.e8
DOl

10.1016/j .stem.2019.04.004

Mizuhashi Koji Nagata Mizuki Matsushita Yuki Ono Wanida Ono Noriaki 34

Growth Plate Borderline Chondrocytes Behave as Transient Mesenchymal Precursor Cells 2019

Journal of Bone and Mineral Research 1387 1392

DOl
10.1002/jbmr.3719

3 0 3

Matsushita Yuki Ono Noriaki

Notch effector Hesl marks early perichondrial progenitor cells in endochondral bone development

Gordon Research Conference

2020




Matsushita Yuki Ono Noriaki

Notch effector Hesl marks early perichondrial progenitor cells in endochondral bone development

Gordon Research Seminar

2020

Matsushita Yuki Ono Noriaki

Single-cell analysis unveils unique cell plasticity of native bone marrow stromal cells in bone regeneration

American Society for Bone and Mineral Research, 41st Annual Meeting

2019

University of Michigan




