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Establishment of the next-generation intentional replantation by using of Wnt5a
signaling-induced effective periodontal ligament tissue regeneration
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In this study, it was revealed that Wntb5a acts on promoting the
collagen-formation and suppression of the calcification in human periodontal ligament PDL cells
via Ror2 and JNK. It was also shown that Ror2 is highly exEressed in human PDL cell line with high
expression of PDL-related markers. These results suggest that Wnt5a/Ror2/JNK signaling is involved
in the mechanism by which PDL tissue maintains fibrous connective tissue without calcification.

Wnt5a Ror2 JNK



“Wnt5a”

Hasegawa et al.,

J Cell Physiol, 2015 Wnt5a
Wnt5a
Wnt5a Wnt
Wnt
Frizzled

Fzd 2 Fzd4 Fzd5 receptor tyrosine
kinase-like orphan receptor 2 (Ror2)

Mikels and Nusse. PLoS Biol, 2006; Sato et al.,
J Biol Chem, 2010; Blumenthal et al., Blood,
2006; Oishi et al., Genes Cells, 2003
WntSa

Wnt5a/Ror2
Maeda et al., Nat
Med, 2012; Lin et al., Dev Dyn, 2011

Wnt5a
Wnt5a

80
RT-PCR
Col-1, Periostin, ACTA2

2
mRNA
Wnt
siRNA
Wnt5a
Wnt Ror2
siRNA Ror2
WntSa 50 ng/ml
Col-1, Periostin, ACTA2
RT-PCR
WntSa 50 ng/ml
ALP, Osterix, BSP
RT-PCR
S
Wnt5a
Wnt5a
Wnt5a
Cthrel Wnt5a  Ror2

Wnt



Yamamoto et al., Dev Cell, 2008

Cthrel Wnt5a
Cthrcl  Wnt5a
80
RT-PCR
Line
2-23
Line 2-52
2
mRNA
Line 2-23
Wnt
Wnt5a
Ror2 Line 2-23
Ror2
Line 2-23
Ror2
siRNA
Wnt5a
Ror2
Ror2 siRNA Ror2
Line 2-23
siRNA
Ror2 Line 2-23
Wnt5a
Ror2
Line 2-23
Wnt5a
S
Wnt5a
Ror2
ALP Osterix
k.2, 2 *
54 S x sge xk
e o i I .
ga2 X2 %
55 1 g% 1 ' é
£, g, 1HNB7
DM - + + + DM - + + +
rhWntsa - - + + rhWntsa - - + +
siCtrl + + + - siCtrl + + + -
siRor2 = = =+ siRor2 = = =+

E1

Wnt5a
Wnt5a
Line 2-23 ERK JNK
AKT Sl R
rhWnt5a - + - +
Ror2 Ror2 | - .- I
o [T @ W
Line 2-23 Wnt5a ERK | - - o >
P-JNK ‘a; |
AKT INK [ —— — gy
P-AKT [ - -
AKT | E -— e o
ERK INK  pactin [ e == |
£1
2 2
ERK JNK
Uo0126 SP600125 Line 2-23
INK Wnt5a
S
ERK
Wnt5a
JNK
ALP Osterix
% % x
:g) ,gi *% X % g: x —kk
£83 ns’_z'z A
32 I A 532 I 7
£l 78 L /
soollmgld @ nlng’
DM - + + + + DM - + + + +
rhWnt5a = - + + + rhWntSa - - + + +
DMSO - - - - + DMSO = - - - +
uo126 - - - + - U0126 = - - + -
SP600125 = - - - + SP600125 = - - - +
X3
DM+Wnt5a DM+WntSa

CM DM

Wnt5a
Cthrcl Wnt5a
Cthrcl  Wnt5a
Cthrcl
Wnt5a
Cthrcl
Wnt5a



Wnt5a Ror2
INK

Wnt5a/Ror2/INK

Wnt5a

5
Hasegawa D, Wada N, Yoshida S, Mitarai H,
Arima M, Tomokiyo A, Hamano S, Sugii H,
Maeda H. Wnt5a suppresses osteoblastic
differentiation of human periodontal
ligament stem cell-like cells via Ror2/JNK
signaling. J Cell Physiol. 233(2):1752-1762,
2018.
doi:10.1002/jcp.26086.
Hamano S, Tomokiyo A, Hasegawa D,
Yoshida S, Sugii H, Mitarai H, Fujino S,
Wada N, Maeda H. Extracellular Matrix
from Periodontal Ligament Cells Could
Induce the Differentiation of Induced
Pluripotent Stem Cells to Periodontal
Ligament Stem Cell-Like Cells. Stem Cells
Dev. 15;27(2):100-111, 2018.
do0i:10.1089/s¢d.2017.0077.
Mitarai H, Wada N, Hasegawa D, Yoshida S,
Sonoda M, Tomokiyo A, Hamano S, Serita S,
Mizumachi H, Maeda H. Transgelin
mediates transforming growth
factor-fl-induced proliferation of human
periodontal ligament cells. J Periodontal Res.
52(6):984-993, 2017.
doi:10.1111/jre.12466.
Yoshida S, Yamamoto N, Wada N, Tomokiyo
A, Hasegawa D, Hamano S, Mitarai H,
Monnouchi S, Yuda A, Maeda H. GDNF
From Human Periodontal Ligament Cells
Treated With Pro-Inflammatory Cytokines
Promotes Neurocytic Differentiation of
PC12 Cells. J Cell Biochem. 118(4):699-708,
2017.
doi:10.1002/jcb.25662.
Tomokiyo A, Wada N, Hamano S, Hasegawa
D, Sugii H, Yoshida S, Maeda H. Periodontal
Ligament Stem Cells in Regenerative
Dentistry for Periodontal Tissues. J Stem
Cell Res Ther. 1(3):00019, 2016.

8

MEST
17 .
.2018 3 22

Arima M, Hasegawa D, Yoshida S, Mitarai
H, Tomokiyo A, Hamano S, Sugii H, Wada
N, Maeda H. R-spondin2 promotes
osteoblastic  differentiation of immature
human periodontal ligament cells through
the canonical Wnt signaling pathway.
Kyudai Oral Bioscience 2018 -12nd
International Symposium-, Fukuoka Recent
Hotel, Fukuoka, Japan, 2018.2.11.

. R-spondin2
Wnt
147
. .2017 10
27
. Tenomodulin
146
2017 6 9

Mitarai H, Wada N, Hasegawa D, Yoshida S,
Sonoda M, Tomokiyo A, Hamano S, Maeda
H. Transgelin mediates TGF-betal-induced
Human  Periodontal  Ligament  Cell
Proliferation. 95th General Session &
Exhibition of the IADR. Moscone West (San
Francisco). 2017.3.24.

. R-spondin2
145

2016 10 28

Hasegawa D, Wada N, Hamano S, Tomokiyo
A, Yoshida S, Mitarai H, Sonoda M, Sugii H,
Maeda H. Identification of a novel
periodontal ligament stem cell marker. 94th
General Session & Exhibition of the IADR.
COEX Convention & Exhibition Center
(Seoul). 2016.6.25.

. MEST
144

.2016 6 10



o

&)

®

*

HASEGAWA, Daigaku

20757992



