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The manufacture of the regeneration _bone by the minimum differentiation induction
of iPS cells and application to a pig defect of jaw bone model
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The purpose of this study is to apply iPS cells to regenerative medicine for
Jawbone. We attempt to culture iPS cells from a miniature pig (piPSC) with minimum differentiation
induction toward mesodermal cells and confirm the safety and reliability of the cells as a cell source by
investigating the risk of tumorigenesis. In this study, we adopted clawn miniature pigs as inbred strains
suitable for allogenic transplantation and established so called “ iPS-like cells” by introducing the
Yamanaka factors (Oct3/4, Sox2, KIf4, c-Myc) into miniature pig embryonic fibroblasts using virus
vectors. Afterwards, the cells were cultured in serum-free medium containing Activin A and BMP-4 and
differentiated into mesodermal cells. Finally, we examined purification methods of the
differentiation-induced cells by removing undifferentiated cells.

iPS




@
10 1.5
QoL
®
ES iPS
ES
iPS
iPS
(3)iPs
iPS
iPS
[Bilousova 2011 Stem

Cell][Hayashi 2011 Cell transplant]

iPS naive
iPS ES
prime iPS
iPS
1
iPS

iPS Yamanaka

4 (KIf4, c-Myc,
Sox2, 0ct3/4) 4

c-Myc

c-Myc

c-Myc
iPS

E1959»Rz=F%

(B}

A} SS9RE=JHan . )
B #39oRi=JoE%PsER

iPS
ES
[Wakitani 2004 Cell
Transplant]
2
2
iPS
iPS
B2 iPSHR D L IR INAN &5 Hilt o0 54 M AL H
T — -
srmEEE— i
-~ HAEXE
% -~ R —
iPSIERE \‘{__E!E?E)f - ?EH“!
! e‘;m“]—-m“m
 : B ST
i T i 7
Ame (_;_Om: — B! L) s
] I
B EEEE ggb'd :\ gﬁ L j g-j?tL




(€)) iPSC
(SLA type C2 )
25-30
(PEF)  c-Myc, KIf4, Oct3/4, Sox2
MMC
(MEF) 5x10° cells/cm?
ES (FGF+) 37
5%C0, 2
/ ES
MMC MEF
ES
20 ES
iPSC (piPSC like cell
piPSCLC)
®
piPSCLC ES/iPS (CTK
)
10 cm
2x10° cell
(mTeSR1+BMP4+Activin A)
(day 0) 2
(Din vitro piPSCLC
piPSCLC
Nanog, Oct3/4
4 mKIT4, mC-Myc, mSox2,
moct3/4  mRNA realtime-RT-PCR
piPSCLC Nanog,
Oct3/4
( ) PpiPSCLC G
50
piPSCLC

realtime RT-PCR piPSCLC

1000

3 piPSCLC

BT 1#-Nanog BT 1#-Oct3/4
100 100
2
2
]
g 10 10
E —l
[
1 1
PEF piPSLS PEF piPSLS
St BT 1E-KIf4 S+ B 1E-C-Myc
00 00000
10000
I 1000
10
100
10
1 1
PEF piPSLS PEF piPSLS
SF BT 1E-Sox2 SF BT 1#-Oct3/4
100 1000
100
10
10
1 = 1 - T
PEF piPSLS PEF piPSLS
(& BIZACTBO FIRTHHIEL. PEFD RIRELLLI-EE D FEA B
4  piPSCLC

TSI
;‘ “ 1.4 )I 54 13
YV B0 o1 1t e

L4 "

¥

5 piPSCLC

Telomerase activity

10

1
0.1
0.01

@
@
o
<
o
=
x
=
$ 0001
©
E oo001
0.00001 ﬁ =
Fibroblast iPS Fibloblast iPS

heat inactivation control

)
piPSCLC  BMP-4, Activin A
day2
Brachyury, KDR,CHCR4 day 4
iPS
Nanog day8



6)
6
Nanog Brachyury
3
g,
5,
)
day0 day2 day4 day6 day8 day0 day 2 day 4 day 6 day 8
KDR CHCR4
6 2
5
3 - 1
2
) 0
day0 day2 day4 day6 day8 day0 day2 day4 day6 day8
(B EIZACTBCHIIE® . SMEBEAT(day0) DFEIRE1ELI-EE DERHE)
(©)
@ (day
4)
CD326 CD56" realtime
RT PCR
CD326 CD56* Brachyury
4
6) CD326  CD56*
5-8 Nanog
in vivo
1x10% 107
7
Nanog Brachyury
1.5 4
o o 3
® o0s €
1
0 0
A L T i
IS IS IS IS
/K /« /« /«

(BEFACTBTHIER ., V—TV T HIDFEEE1ELIZEE D FHE)

*

iPSCLC

iPSCLC

ES/iPS
in vivo

iPSCLC

iPSC

4
Saito T, Yano F, Mori D, Kawata M,
Hoshi K, Takato T, Masaki H, Otsu M,
Eto K, Nakauchi H, Chung Ul, Tanaka
S. Hyaline cartilage formation and
tumorigenesis of implanted tissues
derived  from human induced
pluripotent stem cells. Biomed Res. (
) 36(3):179-86. 2015

doi.org/10.2220/biomedres.36.179

Takato T, Mori Y, Fujihara Y, Asawa Y,
Nishizawa S, Kanazawa S, Ogasawara
T, Saijo T, Abe T, Abe M, Suenaga H,
Kanno Y, Sugiyama S, Hoshi K.
Preclinical and clinical research on
bone and cartilage regenerative
medicine in oral and maxillofacial
region. Oral Sci Int.( ) May;11(2),
45-51. 2014
doi:10.1016/S1348-8643(14)00008-1

Ogasawara T, Ohba S, Yano F
Kawaguchi H, Chung UI, Saito T,
Yonehara Y, Nakatsuka T, Mori Y,
Takato T, Hoshi K. Nanog promotes
osteogenic differentiation of the mouse
mesenchymal cell line C3H10T1/2 by
modulating bone morphogenetic
protein (BMP) signaling. J Cell
Physiol. ( ) 228(1):163-171 2013
doi: 10.1002/jcp.24116.

Uto S, Nishizawa S, Takasawa Y,
Asawa Y, Fujihara Y, Takato T, Hoshi
K. Bone and cartilage repair by
transplantation of induced pluripotent
stem cells in murine joint defect model.




Biomed Res. ( ) 34(6):281-288.
2013
https://www.jstage.jst.go.jp/article/biob
iomed/34/6/34 281/ article

5

. 16
2016 3 17 2016 3 19

Hoshi K. Recent trends od cartilage
regenerative  medicine and its
appkication to the oral and
maxillofacial surgery 160

2015 9 1
Sechenov First MSMU Simulation Center,
Moscow, Russia

iPS
68 NPO
2014 5 7
2014 5 9
iPS
33
2014 9
27
iPS
13
20014 3 4 3
6

@
NISHIZAWA, Satoru
00646200
@
HOSHI, Kazuto
30344451
A

TAKATO, Tsuyoshi

90171454




