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Analysis of molecular mechanisms of bone formation and heterotopic calcification
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BMP and Wnt signaling is important for bone and tooth development. We found

that Wnt7b is essential for BMP-induced bone formation. We developed blocking antibodies against BMP
receptors. We identified Wnt7b as the bone-inducing factor produced by hypertrophic chondrocytes
during endochondral ossification. Furthermore, we found chemical compounds that stimulate Wnt7b

activity in vitro. We developed a mouse model of trauma-induced mineralization of muscle tissue and
found that the hard tissue formed is an artificial calcification, but not bone formation.

BMP  Wnt




PTH Wnt PTH
sclerosteosis
Wnt SOST/Sclerostin Wnt
Wnt
Osteoporosis-pseudoglioma; OPPG Wnt
LRP5 Wnt

Bone morphogenetic protein (BMP)

BMP Transforming growth factor-f (TGF-( )
Fibrodysplasia ossificans
progressiva; FOP) BMP ALK2
FOP BMP
ALK2
BMP Transforming growth factor-B (TGF-(3 )
Smad4
Wnt7b
1 BMP ALK2
2 BMP
3 Smad4
4
1 ALK2 330
2 BWMP ALK2  ALK3
ALK2  ALK3

Protein G BMP



3 Smad4

cKO
Wnt7b

1 ALK2

3 Smad4 cKO

cKO

BMP
Wnt7b
et al.

ALK2

Wnt7b

CT

Wnt

330
ALK2
BMP

ALK3

Smad4

KO
Wnt
CT
FTIR
BMP
BMP
BMP
Wnt7b
Wnt7b cKO Smad4
Wnt7b cKo
Wnt7b
BMP  Smad4
Tsukamoto
CT



9 8 0 1

Katagiri Takenobu Tsukamoto Sho Kuratani Mai 9

Accumulated Knowledge of Activin Receptor-Like Kinase 2 (ALK2)/Activin A Receptor, Type 1 2021

(ACVR1) as a Target for Human Disorders

Biomedicines 736 736
DOl

10.3390/biomedicines9070736

Ohte Satoshi Yamazaki Hiroyuki Takahashi Ohgi Rotinsulu Henki Wewengkang Defny S. Sumilat 35

Deiske A. Abdjul Delfly B. Maarisit Wilmar Kapojos Magie M. Zhang Huiping Hayashi

Fumiaki Namikoshi Michio Katagiri Takenobu Tomoda Hiroshi Uchida Ryuji

Inhibitory effects of sesquiterpene lactones from the Indonesian marine sponge Lamellodysidea 2021

cf. herbacea on bone morphogenetic protein-induced osteoblastic differentiation

Bioorganic Medicinal Chemistry Letters

127783 127783

DOl
10.1016/j .bmcl.2021.127783

Yamamoto Hirofumi Sakai Naoki Ohte Satoshi Sato Tomohiro Sekimata Katsuhiko Matsumoto 38
Takehisa Nakamura Kana Watanabe Hisami Mishima-Tsumagari Chiemi Tanaka Akiko Hashizume

Yoshinobu Honma Teruki Katagiri Takenobu Miyazono Kohei Tomoda Hiroshi Shirouzu Mikako

Koyama Hiroo

Novel bicyclic pyrazoles as potent ALK2 (R206H) inhibitors for the treatment of fibrodysplasia 2021

ossificans progressiva

Bioorganic Medicinal Chemistry Letters

127858 127858

DOl
10.1016/j .bmecl.2021.127858

Tsukamoto Sho Kuratani Mai Katagiri Takenobu

137

Functional characterization of a unique mutant of ALK2, p.K400E, that is associated with a
skeletal disorder, diffuse idiopathic skeletal hyperostosis

2020

Bone

115410 115410

DOl
10.1016/j .bone.2020.115410




Matsuoka Masaru Tsukamoto Sho Orihara Yuta Kawamura Rieko Kuratani Mai
Ikebuchi Kenji Katagiri Takenobu

Haga Nobuhiko

138

Design of primers for direct sequencing of nine coding exons in the human ACVR1 gene

2020

Bone

115469 115469

DOl
10.1016/j .bone.2020.115469

Machiya Aiko Tsukamoto Sho Ohte Satoshi Kuratani Mai Suda Naoto Katagiri Takenobu

137

Smad4-dependent transforming growth factor-f family signaling regulates the differentiation of
dental epithelial cells in adult mouse incisors

2020

Bone

115456 115456

DOl
10.1016/j .bone.2020.115456

Jimi Eijiro Katagiri Takenobu 23

Critical Roles of NF-k B Signaling Molecules in Bone Metabolism Revealed by Genetic Mutations 2022

in Osteopetrosis

International Journal of Molecular Sciences 7995 7995
DOl

10.3390/i jms23147995

Katagiri Takenobu Tsukamoto Sho Kuratani Mai Tsuji Shinnosuke Nakamura Kensuke Ohte 14

Satoshi Kawaguchi Yoshiro Takaishi Kiyosumi

A blocking monoclonal antibody reveals dimerization of intracellular domains of ALK2 associated 2023

with genetic disorders

Nature Communications 2960

DOl
10.1038/s41467-023-38746-5




81

2023
621 626
DOl
0
0
2
ALK2

2021-162653

2021

2021-141591

2021

http://www.saitama-med.ac. jp/uinfo/biomedsci/index.html

FOP

http://www.saitama-med.ac.jp/medlinks/saitama_univ_fop/

@imi Eijiro)

(40276598)

(17102)




(Asami Yukihiro)

(70391844)

(32607)

(Tsukamoto Sho)

(Kuratani Mai)




