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The Changes in multipotency of bone tissue-derived mesenchymal cells by donor
site and its clinical significance.
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Biological characteristics and next generation RNA-sequencing analysis of

human bone-derived mesenchymal cells (MSCs) depending on whether they are derived from iliac bone or
maxillofacial bone, then exosomes in the culture supernatant during induction of bone
differentiation of MSCs, moreover the changes of long-term cryopreservation MSCs were investigated.
As a result, in biological characteristics, a difference in the differentiation ability of MSCs
depending on the collection site was observed, and next generation RNA-sequencing analysis revealed
that most of the iliac MSCs DEGs are HOX genes. It was suggested that exosomes may be related to the
environment of the transplant bed and cell influx. In addition, aging due to long-term
cryopreservation may not have progressed, and long-term cryopreservation MSCs may be useful for
basic research.



donor
recipient
donor

(MSCs)
Shimakura Y, Yamzaki Y. Journal of Craniofacial
Surgery 14(1):108-116, 2003
(MSCs) Matsuo A, Yamazaki
Y, J Craniofac Surg.19(3):693-700,2008.

donor site (MSCS)

14-15
16-17

C
18-19

C.
scaffold( PPP), (PRP)
scaffold( PPP), (PRP)

Baba K,Yamazaki Y, lkemoto S,Aoyagi K,Takeda A,
Uchinuma E: Journal of Cranio-Maxillofacial Surgery 40 768-772,2012. Baba
K, Yamazaki Y, Takeda A,Uchinuma E: Journal of Cranio-Maxillofacial
Surgery4l 775-782, 2013
20-22

MSCS
hMSCS
Ishiguro M ,Yamazaki Y, Baba K
Kumazawa K, Sugimoto T, Takeda A, Uchinuma E: The Kitasato Medical Journal The



Kitasato Medical Journal 2013.

23-25
C
( )
hMSCS hMSCS scaffold hMSCS scaffold  hMSCS
scaffold Scaffold(hydroxyapatite etc)
Recipient viability,

Yamazaki Y,Sugimoto T,
Sone Y, Takeda A,: P.2633 World Biomaterials Congress 2016

26-28
C
hMSCS ( )
hMSCS hMSCS
Donor
( ,hMSCS )
hMSCS
hMSCS
(MiRNA)
hMSCS ( )
(RNA-seq)
hMSCS
hMSCS
hMSCS
in vitro RNA
hMSCS
hMSCS
in vitro, in vivo
20 15 10 5 1
hMSCS in vitro

5~26 3 3 3 3 12



( n=3) MSCs RNA ion
Proton RNA-seq Tophat2-Cufflinks
Differentially expressed genes (DEGS)
in
vitro, in vivo
L 1 Miltenyi Biotec Exosome
Isolation KitPan® hMSCS
In vitro - 7 10 14
2 / 4
Ca 4
Ca
In vivo - 13 7.5 2 7
7.5 3 4
4
1 HA
4
15 7 8 20
1 3 Calcein/EthD
WST-8 1 SA-
B oal
3 4
Ca Ca
hMSCS in vitro
Ca 2~3
S Non-repeated measure
ANOVA+Kruskal Wallis H-test
0
3
RT-PCR
3 =
2
MCs

Kazuno
Moriyama, Yasuharu Yamazaki,et al.:Difference in pluripotency of jaw and iliac

bone-derived mesenchymal cells. The Kitasato Medical Journal 50:18-26, 2020



MSCs (1-MSCs) MSCs (Mx-MSCs) MSCs (Md-MSCs)
I-MSCs vs. Mx-MSCs 973 1-MSCs vs. Md-
MSCs 365 DEGs 1-MSCs DEGs
HOX

MSCs Satoru Onizuka
Yasuharu Yamazaki, et al.: RNA-sequencing reveals positional memory of
multipotent mesenchymal stromal cells from oral and maxillofacial tissue
transcriptomes. BMC Genomics.

( in submission )

vitro, in vivo

Ca
Ca

Yoshika Sugimoto, Yasuharu Yamazaki et
al. : Differentiation and proliferation potencies of human bone tissue-derived mesenchymal
stromal cells (hBT-MSCs) after long-term cryopreservation-Compari son among cells stored for
1,5, 10, 15, and 20 years. Regenerative Therapy (in press



4 4 0 4

Kazuno Moriyama, Yasuharu Yamazaki, Yoshika Sugimoto, Takayuki Sugimoto, Kenichi Kumazawa, 50

Kyoko Baba, Yumiko Sone, Akira Takeda

Difference in pluripotency of jaw and iliac bone-derived mesenchymal cells. 2020

The Kitasato Medical Journal 18-26
DOl

Yoshika Sugimoto, Yasuharu Yamazaki, Kazuno Moriyama, Takayuki Sugimoto, Kenichi Kumazawa,

Kyoko Baba, Yumiko Sone, Akira Takeda

Differentiation and proliferation potencies of human bone tissue-derived mesenchymal stromal 2020

cells (hBT-MSCs) after long-term cryopreservation-Comparison among cells stored for 1, 5, 10,

15, and 20 years

Regenerative Therapy
DOl

Kyoko Baba, Yasuharu Yamazaki, Yumiko Sone, Yoshika Sugimoto, Kazuno Moriyama, Takayuki a7

Sugimoto, Kennichi Kumazawa, Yasuhito Shimakura, Akira Takeda

An in vitro long-term study of cryopreserved umbilical cord blood-derived platelet-rich plasma 2019

containing growth factors—PDGF-BB, TGF-3 , and VEGF

Journal of Cranio-Maxillo-Facial Surgery 668-675
DOl

10.1016/j . jcms.2019.01.020

Keiichi Park, Hideki Amano,Yoshiya Ito,Yoshio Mastui,Mariko Kamata,Yasuharu Yamazaki,Akira 93

Takeda,Masabumi Shibuya,Masataka Majima

Vascular endothelial growth factor receptor 1 (VEGFR1) tyrosine kinase signaling facilitates 2018

granulation tissue formation with recruitment of VEGFR1+ cells from bone marrow

Japanese Association of Anatomists 2017 372-383

DOl
10.1007/s12565-017-0424-8




20

19

2020

19

2020

20

15

10

28

2019

18

2019




~ 20 15 10 5 1 ~

18

2019

18

2019

Yasuharu Yamazaki, Yoshika Sugimoto, Kazuno Moriyama, Kyoko Baba, Yumiko Sone, Takayuki Sugimoto, Takanori lwata, Satoru
Onizuka, and Akira Takeda

Biological differences of human mesenchymal cells derived from different bone tissues and comprehensive gene expression
analysis.

Society For Biomaterials,2018 Annual Meeting

2018

Yoshika Sugimoto, Yasuharu Yamazaki, Kazuno Moriyama, Kyoko Baba, Yumiko Sone, Takayuki Sugimoto, Kenichi Kumazawa, and
Akira Takeda

Examination of Exosome purification method derived from culture supernatant of the mesenchymal cells from human ilium
bone(hBMCs) which we chose, and its bone differentiation inducibility.

Society For Biomaterials,2018 Annual Meeting

2018




Vs

26

2017

(Sugimoto Takayuki)

(20365133) (32607)
(Baba Kyoto)

(90327411) (32607)
(Sugimoto Yoshika)

(90775941) (32607)
(Moriyama Kazuno)

(40803515) (32607)




