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Development of the novel accelerated orthodontic therapy by controlling the
orthodontic force-induced remodeling of fibrous tissue in the periodontal
ligament

KIMURA, HITOMICHI
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In order to develop the novel accelerated orthodontic therapy by controlling
the orthodontic force-induced remodeling of fibrous tissue in the periodontal ligament (PDL), we
tried to identify key genes which control the ability of PDL-derived endothelial progenitor cells
(EPCs) to synthesize fibrous tissue in response to the mechanical stress: we constructed spheroidal
aggregation with the PDL-derived EPCs, which was subsequently embedded in type I collagen gel. Then,
the mechanical force was loaded to the PDL-derived EPCs in type 1 collagen gel. However, we
unexpectedly found that it was very difficult to extract the protein and mRNA from the PDL-derived
EPCs in type 1 collagen gel. Therefore, we are trying to establish suitable experimental method for
effective extraction of protein and mRNA from these cells in the type | collagen gel.



mesenchymal stem cell MSC

Seo et al., Lancet, 2004; Xu et al.,
Sem Cdlls Dev, 2009; Tomokiyo et al., J Cell
Physiol, 2011 MSC

Ren et al., Sem
Cells Trand Med, 2012

endothelial progenitor

cell (EPC)
SCDC2
Okubo €t al., J Vasc Res, 2010
EPC

endothelia cell (EC)
smooth muscle cell (SMC)
Takahashi et al., Int J Mol Med, 2012;

Yoshidaet al., Int J Biol Sci, 2012
EPC

EPC

EGF

(Kimuraet al., Cell Physiol Biochem , 2013)

EPC

EPC
1D EPC
SCDC2
o -SMA
2)
in
vivo
3)
1) 3
EPC
1) EPC
EPC
[
Chan

etal., JBiol Chem, 2010



EPC Spheroid( ) 3)
Spheroid( )
collagen
collagen shRNA
Waldo Waldo, J Dent Res, 1953
EPC
H-E
DNA
EPC RNA PCR
mMRNA
S RNA CT
shRNA EPC
EC SMC
CT
in vitro
1 EPC
EPC
EGF
ERK
2) invivo
X1
FORCE L
EGF (10 ng/ml) - - + + + +
ShRNA U0126 (5puM) - - - - LI
Collagen + + + + + +
Beads(ul) 30 30 30 30 30 30
invivo B-actin PuII—down[ — ] — —-—.l
B-actin Cell lysate | emm e e em— —" g
Invivo
EGF F-actin
2 3 cofilin
in vivo EGE
in situ EGF  cofilin
F-actin
mMRNA




IZI 2 Force Treatment

s |

p-cofilin f—v - —

--l----Il---l-lluunnﬁ

cofilin

2

15
1
ainil
0
0 5 10 15 30

60 (min)

X3 P-COfilin | o Guummms e S—— —‘
cofilin —— ‘
2.5
2
1.5
1
110kl
0
FORCE + - + = +
EGF (10 ng/ml) - - + + + +
U0126 (5uM) - - = - + +

EGF cofilin

EGF
MRTF
ERK
EPC
2)
EPC
EPC Spheroid( )
collagen
collagen
EPC Spheroid(
)
Type

RNA

2
Seiji Yokota, Naoyuki Chosa, Seiko
Kyakumoto, Hitomichi Kimura, Miho Ibi,
Masaharu Kamo, Kazuro Satoh, and
Aira Ishisaki
ROCK/actin/MRTF signaling promotes
the brogenic phenotype of broblast-like

synoviocytes derived from the
temporomandibular joint.
International Journal of Molecular

Medicine 39: 799-808, 2017

Antley-Bixler syndrome

24.1 23-32,2016

39
2016.11.30-12.2

75
2016.11.7-11.9



(0SA)

41
2016.7.7-7.8

26
2016.6.24-6.25

EPC
88
2015.12.1-12.4

74
2015.11.18-11.20

40
2015.7.2-7.3

25
2015.6.4-6.5

@

&)

®

4)

Kimura Hitomichi

80733873



