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Development of a new treatment method using a disease-specific iPS cells in the maxi
Ilofacial region
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This study demonstrates that human iPS cells (hiPSC) can be efficiently differenti

ated into the osteogenic and chondrogenic lineage in vitro via generation of mesenchymal progenitor cells,
using a simplified, 4-step culture method. 1l:embryoid body (EB) formation, 2:cell outgrowth from EBs, 3:m
onolayer culture of sprouted cells from EBs, and 4:three-dimensional culture. Monolayer-cultured cells exp
ressed markers for mesenchymal stem cells.
The chondrocytes were accelerated from iPSCs by chondrogenic induction medium including CNP. There are pos
sibility the CNP has a promoting effect that in the process of hiPSCs differentiation into the chondrogeni
c lineage. In addition, the chondrogenic differentiation was confirmed in disease-specific iPSC line from
achondroplasia patients.

iPS



CNP
iPS
CNP
BMP
iPS
iPS
iPS
CNP  BMP

Fibroblast growth
factor receptor 3: FGFR3
FGFR3

Runt-related

transcription factor 2: RUNX2 somatic
mutation
QoL
iPS
invitro
iPS
(Takahashi K et al. Cell 131,
1-12, 2007)
ES
bFGF(5ng/ml)
iPS
iPS CiRA
iPS

ES

10% FBS

culture dish
outgrowth

iPS
bFGF
EB
DMEM cell
EB

out-growth

EB Trypsin-EDTA

10% FBS

EB
DMEM
Trypsin-EDTA

10% FBS DMEM

cell culture dish EB

outgrowth

EB

10% FBS

DMEM/F-12
ITS+Premix

TGF-B

5% CO,
3

oMEM 15% FBS

iPS
iPS
rescue

iPS

10%

outgrowth
Trypsin-EDTA
EB
DMEM
Trypsin-EDTA

3.0x 10°

FBS 1 x ‘ ;

-/

10% FBS  DMEM

B_

4 54 CO,

real time RT-PCR
Kit

CNP  BMP

201B7

iPS EB

EB
EB



Undifferentiated  £p farmation Outgrowth Monaolayer
iPS from EBs culture

73
1 3
iPS
iPS
CNP
3 iPS
11
CNP
GC-B
11
CNP 11
CNP iPS
CNP
iPSC
CNP
iPS Ach-al 4

1
Koyama N, Miura M, Nakao K, Kondo E,
Fujii T, Taura D, Kanamoto N, Sone M,
Yasoda A, Arai H, Bessho K, Nakao K. Human
induced pluripotent stem cells
differentiated into chondrogenic
lineage via generation of mesenchymal
progenitor cells. Stem Cells Dev
22(1): 102-113. 2013

10
iPS
CNP 87
2014/4/24-26
s iPS
CNP
. 13
2014/3/4-6
) . iPS
27
2014/2/28-3/1
s . iPS

. 58
2013/10/11-13

Koyama N, Miura M, Nakao K, Kondo E,
Fujii T, Kanamoto N, Yasoda A, Arai H,
Bessho K, Nakao K. The development of
culture  method for chondrogenic
differentiation of human iPS cells. 2nd
Joint Meeting of the IBMS and the JSBMR,
Young Investigator Seminar. Kobe,
2013/5/28-6/1

iPS
GNASI
24
2012/11/17



iPS ES
. 11
2012/6/12-14

invitro

42
2012/5/11
in vitro
85
2012/4/19-21
1
s - [2] <1>

iPS
F % B ERTFIE & 5 B 5 ~ [ T3 12 1) 1

~. , , 2013, p188-190.

@ 0
@ 0
@

KOYAMA, Noriaki

30599931



