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Elucidation of the mechanism of periodontal ligament development using omics
analysis and application to stem cell-induced tissue regeneration technology
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Focusing on the tooth germ development, we performed omics analysis, which
is a comprehensive analysis of genes, and found that 971 genes are abundantly expressed in the
dental follicle tissue which is the source of the periodontal ligament tissue, a component of the
periodontal tissue. Functional analysis of the extracted genes Acta2, IGFBP3, and Tmeml100 revealed
that each of them plays a role in the fibrous tissue function of the periodontal ligament tissue,
the inflammation control function, and the bone formation function which is a differentiation

potential.



RNA-seq
18 C57BL/6J

mMRNA keratin vimentin
isolation RNA-seq
2-23 HPDLCs
14
2-23 HPDLCs rhTGF-betal
insulin-like growth factor binding protein 3 1GFBP3
actin alpha 2, smooth muscle
Acta2 IGFBP3 imprinted gene mesoderm-specific transcript MEST B2
adrenergic receptor B2-AR) RT-PCR western blot
siRNA
siRNA 2-23 HPDLCs Acta2 IGFBP3 Smad3
MEST
2-23 MEST B2-AR
wound healing assay
2-23 48 3 WST-1
RT-PCR
wound healing assay 2-23 12 24h
scratch-wound 6-10h
2-23 24 TGF-betal
5 Picrosirius red
24
4 Alizarin Red S

RT-PCR



15 IGFBP3siRNA 8
RNA-seq
18
RNA-seq
971
RT-PCR
Acta2 IGFBP3 Tmem100
Acta2
isoform Acta?
HPDLCs 2-23 Acta2 mRNA 2-23
rhTGF-betal typel collagen, periostin
fibrillin-1 Acta2 mRNA
TGF-betal 2-23 Acta?2 siRNA Acta?
Acta2
TGF-beta Smad2 Smad3
Acta2 Smad2/3
IGFBP3
IGFBP3
14 IGFBP3
2-23 IGFBP3 siRNA IGFBP3
fibrillin-1, typel collage, collagen3 Acta2
2 23 IGFBP3
Ki67 cyclin TGF-
betal 2-23 IGFBP3 siRNA IGFBP3
IGFBP3
SiRNA IGFBP3 (periostin alkaline
phosophatase Acta2) IGFBP3
TGF-betal
IGFBP3 IL-6 IL-8 toll like receptor4
IGFBP3
Tmem100
Tmem100
2-23 Tmem100
HPDLCs Tmem100
Tmem100
MEST MEST  2-23
siRNA
MEST

HPDLCs

MEST
B2-AR



B2-AR
B2-AR



3 3 0 0

Fakatava N, Mitarai H, Yuda A, Haraguchi A, Wada H, Hasegawa D, Maeda H, Wada N. 18

Actin alpha 2, smooth muscle, a transforming growth factor-f 1-induced factor, regulates 2023

collagen production in human periodontal ligament cells via Smad2/3 pathway.

J Dent Sci. 567-576
DOl

10.1016/j . jds.2022.08.030

Hasegawa Daigaku Hasegawa Kana Kaneko Hiroshi Yoshida Shinichiro Mitarai Hiromi Arima 2020

Mai Tomokiyo Atsushi Hamano Sayuri Sugii Hideki Wada Naohisa Kiyoshima Tamotsu Maeda

Hidefumi

MEST Regulates the Stemness of Human Periodontal Ligament Stem Cells 2020

Stem Cells International 1 15
DOl

10.1155/2020/9672673

Hamano Sayuri Tomokiyo Atsushi Hasegawa Daigaku Yuda Asuka Sugii Hideki Yoshida 121

Shinichiro Mitarai Hiromi Wada Naohisa Maeda Hidefumi

Functions of beta2- adrenergic receptor in human periodontal ligament cells 2020

Journal of Cellular Biochemistry 4798 4808

DOl
10.1002/jcb.29706

3 0 0

Naati Fakatava

The role of ACTA2 in periodontal ligament cell stimulated with TGF-f3 1

2020 152

2020




Naati Fakatava

Transgelin Integrin

2020 152
2020
1GFBP3

2023 159
2023

(Maeda Hidefumi)

(10284514) (17102)
(Tomokiyo Atsushi)

(20507777) (17102)
(Yuda Asuka)

(20814081) (17102)




(Fujii Shinsuke)

(60452786) (17102)
(Mitarai Hiromi)

(60801660) (17102)
(Wada Hiroko)

(70380706) (17102)




