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Development of new bone regeneration method by collagen gel culture using
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The osteoblastic differentiation ability of UC-MSCs is limited when compared
with that of bone marrow-derived MSCs (BM-MSCs). Therefore, UC-MSCs usually require the long-term
culture for the osteoblastic differentiation even if when applied the osteogenic reagents or
cytokines, such as bone morphogenetic protein-2 (BMP-2), in culture.
In this study, to enhance the differentiation ability of cultured UC-MSCs for future clinical
setting, we examined whether type | collagen (Col-1) gel culture promotes the BMP2-induced
osteoblastic differentiation of UC-MSCs. As experiments, the expression level of alkaline
phosphatase (ALP) mRNA and its activity when cultured on the surface of Col-1 gel matrix for 7-10
days were significantly promoted compared with that when cultured on the plastic surfaces, and those
promoted levels were comparable to the levels of BM-MSCs.

MSC



MSC
MSC

MSC
MSC

MSC

MSC  HLA

MSC

Alkaline Phosphatase (ALP)
( D

MSC

BMP-2

MSC
matrix ECM

0.001 -

0.0009
0.0008
0.0007
0.0006
0.0005
0.0004
0.0003
0.0002
0.0001

0

ALP activity/cells

(MSC)

MSC
(  NSC)
MSC
MSC
MSC

huC BMP(-)

huC BMP(+)
- @--hBM BMP(-)

—&—hBM BMP(+)

Day 0 Day 5 Day7 Dayl10

MSC BMP-2
ALP activity

ECM extracellular



MSC

MSC

BMP-2 - BMP receptor
(BMPR ) - cofilin

BMPR cofilin mRNA
cofilin (F-actin)
cofilin F-actin
G-actin
MSC
2
Latrunculin A Swinholide A
F-actin
MSC Oct4 Nanog
MSC
MSC

/ ALP

ALP
BMP-2
BMPRII BMPRloo
2:33323:2 Q0000
fHfeEEEC
: BE5 9 DmiEEE
1l®
!
Cofilin

L Depolymerization
Cytoskeletal rearrangements
Cell migration

2 BMP-2

ALP mRNA

F-actin

G-actin

MSC
MSC



3 3 0 1

Iwatake Mayumi Nishishita Kazuhisa Okamoto Kuniaki Tsukuba Takayuki 359

The Rho-specific guanine nucleotide exchange factor Plekhg5 modulates cell polarity, adhesion, 2017

migration, and podosome organization in macrophages and osteoclasts

Experimental Cell Research 415 430
DOl

10.1016/j .yexcr.2017.08.025

Fuchigami Takeshi Ono Hokuto Oyadomari Kohta lIwatake Mayumi Hayasaka Daisuke Akbari 2

Masoud Yui Katsuyuki Nishi Kodai Kudo Takashi Yoshida Sakura Haratake Mamoru Nakayama

Morio

Development of a 68Ge/68Ga Generator System Using Polysaccharide Polymers and Its Application 2017

in PET Imaging of Tropical Infectious Diseases

ACS Omega 1400 1407
DOl

10.1021/acsomega. 7b00147

Agata Hideki Sumita Yoshinori Hidaka Tatsuro Iwatake Mayumi Kagami Hideaki Asahina lzumi 2019

Intra-Bone Marrow Administration of Mesenchymal Stem/Stromal Cells Is a Promising Approach for 2019

Treating Osteoporosis

Stem Cells International 1 10

DOl
10.1155/2019/4214281

2 0 2

Iwatake M, Sumita Y, Nagamura T, Asahina |

Actin-depolymeraization inducing by Col-1 culture accelerates osteoblastic differentiation of human umbilical cord

mesenchymal stem cells.

5th TERMIS World Congress 2018

2018




3.Sumita Y Takashi I Iwatake M Yoshida T Tran SD Asahara T, Asahina I

Effective Peripheral Blood Mononuclear Cells Promote the Regeneration of Radiation Injured Salivary Glands

5th TERMIS World Congress 2018

2018

6785516 2020

(SUMITA Yoshinori)

(50456654) (17301)




