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Bone regeneration by hypertrophic cartilage cells using iPS cells as cell source
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Mesenchymal stem cells (MSCs) are considered a potential autologous therapy for
tissue engineering. The available procedures for MSC retrieval from patients are invasive, and their
limited in vitro proliferation restricts their use in the treatment of damaged tissues. Therefore, it is
important to establish an alternative and safe source of MSCs.

The objective of this study was to demonstrate induced pluripotent stem cell (iPSC) generation from a
combination of an accessible source tissue and an integration-free method; we also attempted the
differentiation of iPSCs into MSC-like cells (MSLCs) for future autologous tissue engineering.

iPS



invitro
2007
iPS
iPS
iPS
iPS
iPS
invivo
iPS

iPS

iPS

iPS

iPS

iPS

0CT3/4 SO0X2 KLF4 L-MYC
LIN28 p53-shRNA

iPS
in vivo
iPS
iPS iPSMSLC
iPSMSLC
gRT-PCR  Flow
Cytometry
1
iPS
outgrowth
4

PCXLE-hOct3/4-shp53-F  pCXLE-hSox-K14
PCXLE-L-Myc-Lin28

C
SNL ES
ES 0.1 mM-DMEM/F-12
20 KSR 2 mM L- 1 NEAA 4
ng/ mL b-FGF
ES SNL
iPS
iPS
iPS
RT-PCR
7 iPS
2 iPS iPSMPC
iPS mTeSR1 (Stemcell
Technologies Vancouver BC Canada)
(GFRM; BD)

3

10% FBS DMEM low glucose 10



ng/mL bFGF 2

4 iPSMPC
bFGF
iPS
iPSMPC
MSC
CD44, CD73, CD90,
CD105
CD34 CD45
SSEA-3 TRA-1-60
3 iPSMPC
iPSMPC
gRT-PCR Flow Cytometry
1

iPS

0CT3/4 SOX2 KLF4 L-MYC LIN28
p53-shRNA

iPS ES

Flow Cytometry
ES

1
gRT-PCR

0CT3/4 NANOG SOX2 KLF4 REX TERT
ESG1

in vivo
2 G-band
M-FISH
Glisl iPS

1.0CT4,NANOG, SSEA3 SSEA4 TRA1-60,
TRA1-81

2.in vivo A (B) ©
2 iPS iPSMPC
iPS
iPSMSLC
3
“l, cpas I, co73 I CD105
¥ ‘[ | |t ’ /\
X X \ F
AL\ \ ok
"i, cpaa " co73 “{  CD105
b =1 - M
/ | g*!«; JI! g B ;/"."
\ I u; ] .',
/kli‘i J |\
T row W ¥ TS T
3. iPSMPC

3 iPSMSLC
iPSMSLC

gRT-PCR Flow Cytometry

4_ 1PSMPC




3

Kashiwagi T, Hashimoto Y Tanaka M, Baba
S. Accelerated generation of human induced
pluripotent stem cells from human oral
mucosa using episomal plasmid vectors and
maternal transcription factor Glisl. J
Oral Sci Rehabil 2016

Umezaki Y, Hashimoto Y, Nishishita N,
Kawamata S, Baba S. Human gingival
integration-free 1PSCs; a source for
MSC-Like cells. Int J Mol Sci 2015; 16:
13633-13648.  doi:10-3390/ijms160613633

Okita N, Honda Y, Kishimoto N, Liao W,
Azumi E, Hashimoto Y, Matsumoto N.
Supplementation of strontium to a
chondrogenic medium promotes chondrogenic
differentiation of human dedifferentiated
fat cells. Tissue Eng Part A 2015; 21:
1695-1704.doi1:10.1089/ten.TEA.2014.0282

8
Glisl
35
2015.12.12
s . iPS
45

2015.9.22
iPS MSC

13

2015.8.29

Hashimoto Y, Umezaki Y, Baba S, Imai K.
Generation of mesenchymal progenitors
from human gingiva-derived iPS cell 93th
General Session & Exhibition of the
IADR 2015.3.14 Boston, USA.

Umezaki Y, Kashiwagi T, Nishishita N,
Kawashita S, Hashimoto Y, Baba S, iPS cell
derivation by a non-integrating plasmid
from human gingiva, 62nd Annual Meeting of
Japanese Association for Dental Research
2014.12.4 Osaka.

s iPS

27 2014.12.7

iPS , 12
2014.8.26

iPS , 12
2014.8.26

@
HASHIMOTO, Yoshiya

20228430

@
HONDA, Yoshitomo

90547259



