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Development of innovative medical technology based on integrated understanding
of both protection and destruction of articular cartilage homeostasis.
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In this research project, to elucidate the molecular mechanism of articular
cartilage homeostasis, we focused on the roles of the regulatory mechanism of gene expression and
its intracellular signaling, and identified transcription factors and intracellular signaling
pathways required for the formation of articular cartilage chondrocytes. We also found the
mechanisms involved in the destruction of articular cartilage, which is observed in osteoarthritis
and other joint diseases. Based on these findings, they succeeded in identifying target molecules
and developing a screening system for drug discovery against osteoarthritis, contributing to the
establishment of a foundation for therapeutic strategies for osteoarthritis.



2000

GDF5

in vitro in vivo

RA
in vitro

in vitro in vivo

HTS

Microarray
scRNA-seq CRISPR/Cas9

ChiP-seq

RT-gPCR

Prg4

Interleukin-1 IL-18

HTS
RNA-seq RNA-seq
enChiIP
ATAC-seq
in vitro in vivo

KO Kl



CRISPR/Cas9

ES
KO Kl
CRISPR/Cas9

in situ hybridization

HE

whole mount in situ hybridization

Super Facial Zone SFz
Prg4 enChlP Prg4
Prg4
SFz
C3H10T1/2 Prg4
shRNA
SFzZ Prg4 ChiP Prg4
Prg4
Prg4 in situ hybridization Prg4
KO (cKO) Prg4
RT-gPCR Prg4
cKO DMM DMM
cKO
SFzZ Prg4
Prg4 ChiP
Prg4
ShRNA
Prg4 SFzZ
Gdf5
CRISPR/Cas9 KO
SFZ
SFz SFz GDF5
Gdf5 ZsGreen Gdf5 KO
Gdf5 KO GDF5 BMP
BMP2 GDF5
SFZ GDF5 BMP2
Smad1/4/5 Smad
SFZ
C3H10T1/2 GDF5 BMP2 Microarray
GDF5 BMP2 GDF5
GDF5 BMP2
BMP2 TGF-B
GDF5 BMP2 mass culture
SFz BMP2 GDF5 SFz
GDF5 SFz SFZ
SFZ GDF5
Gdf5 Gdf5 KO
SFz RNA-seq Gdf5
KO SFzZ Pax1



Gdf5 KO Pax1 Pax1
GDF5 Paxi
SFZ
SoxC Sox4 Sox11
SFZ IL-1 RA Microarray
RNA-seq RT-gPCR Sox4 Sox11
C3H10T1/2 SW1353 Sox4 Sox11
Adamts4 Adamts5
Sox4  Adamts4 Adamtsb
ChlP
Sox4 Sox11
Adamts5 MMP13
Sox4 Sox11
Sox4 Sox11 Adamts4 Adamts5 MMP13
DMM
in vivo
SFZ Microarray RNA-seq
Wnt Frzb SFZ
SFZ IL-1 RA Frzb
Wnt
LEF1 TAZ
Runx2 Frzb
Osterix Msx2 Frzb
Osterix Msx2 Frzb Osterix
Msx2 Frzb Frzb
ChlIP Osterix Msx2
Frzb Osterix  Msx2
HTS
HTS ) CRISPR/Cas9
)
SFZ Prg4
Prg4
Prg4
Prg4 Ki SFZ
Prg4 Kl SFZ
HTS HTS
Prg4
Prg4
GDF5 MMP3
Gdf5 K Mmp3 Ki HTS
Kl
HTS
SFz Hox
Prg4
Gdf5KI SFZ GDF5
SFZ
SFZ Gdf5 mRNA
RT-gPCR SFZ
Gdf5 mRNA Hox
Gdf5 ChiP Gdf5
Prg4
Hox GDF5



Hox



21 20 0 11

Takahata Yoshifumi Hagino Hiromasa Kimura Ayaka Urushizaki Mitsuki Yamamoto Shiori 23

Wakamori Kanta Murakami Tomohiko Hata Kenji Nishimura Riko

Regulatory Mechanisms of Prg4 and Gdf5 Expression in Articular Cartilage and Functions in 2022

Osteoarthritis

International Journal of Molecular Sciences -
DOl

10.3390/ijms23094672

Ishihara Shota Hata Kenji Hirose Katsutoshi Okui Tatsuo Toyosawa Satoru Uzawa Narikazu 12

Nishimura Riko Yoneda Toshiyuki

The lactate sensor GPR81 regulates glycolysis and tumor growth of breast cancer 2022

Scientific Reports -
DOl

10.1038/s41598-022-10143-w

Katada Ryogo Tanaka Junichi Takamatsu Koki Hata Kenji Yasuhara Rika Ohnuma Shintaro 586

Takakura lkuko Nishimura Riko Shirota Tatsuo Mishima Kenji

Induction of salivary gland-like cells from epithelial tissues transdifferentiated from mouse 2022

embryonic fibroblasts

Biochemical and Biophysical Research Communications 55 62
DOl

10.1016/j .bbrc.2021.11.064

Takahata Yoshifumi Hagino Hiromasa Kimura Ayaka Urushizaki Mitsuki Kobayashi Sachi 4

Wakamori Kanta Fujiwara Chika Nakamura Eriko Yu Kayon Kiyonari Hiroshi Bando Kana

Murakami Tomohiko Komori Toshihisa Hata Kenji Nishimura Riko

Smocl and Smoc2 regulate bone formation as downstream molecules of Runx2 2021

Communications Biology

DOl
10.1038/s42003-021-02717-7




Nakamura Eriko Hata Kenji Takahata Yoshifumi Kurosaka Hiroshi Abe Makoto Abe Takaya 4

Kihara Miho Komori Toshihisa Kobayashi Sachi Murakami Tomohiko Inubushi Toshihiro

Yamashiro Takashi Yamamoto Shiori Akiyama Haruhiko Kawaguchi Makoto Sakata Nobuo Nishimura

Riko

Zfhx4 regulates endochondral ossification as the transcriptional platform of Osterix in mice 2021

Communications Biology -
DOl

10.1038/s42003-021-02793-9

Ono Koichiro Hata Kenji Nakamura Eriko Ishihara Shota Kobayashi Sachi Nakanishi Masako 4

Yoshida Michiko Takahata Yoshifumi Murakami Tomohiko Takenoshita Seiichi Komori Toshihisa

Nishimura Riko Yoneda Toshiyuki

Dmrt2 promotes transition of endochondral bone formation by linking Sox9 and Runx2 2021

Communications Biology -
DOl

10.1038/s42003-021-01848-1

Nishimura R, Hata K, Takahata Y, Murakami T, Nakamura E, Ohkawa M, Ruengsinpinya L. 21

Role of Signal Transduction Pathways and Transcription Factors in Cartilage and Joint Diseases. 2020

Int J Mol Sci 1-17
DOl

10.3390/ijms21041340.

Takahata Y, Murakami T, Hata K, Nishimura R. 13

Molecular Mechanisms Involved in the Progression and Protection of Osteoarthritis. 2020

Curr Mol Pharmacol 1-6

DOl
10.2174/1874467213666200417122933




Akiba Kazuhisa Narumi Satoshi Nishimura Riko Kato- Fukui Yuko Takada Shuji Hasegawa 87

Yukihiro Fukami Maki

SOX9 is colocalized with paraspeckle protein NONO in cultured murine sertoli cells and features 2020

structural characteristics of intrinsically disordered proteins

Molecular Reproduction and Development 1124 1125
DOl

10.1002/mrd.23425

Ruengsinpinya Lerdluck Murakami Tomohiko Nakamura Eriko Takahata Yoshifumi Hata Kenji 533

Nakaminami Yuri Okae Hiroaki Nishimura Riko

G protein subunit B 1 is an important mediator of the late stage of endochondral ossification 2020

Biochemical and Biophysical Research Communications 90 96
DOl

10.1016/j .bbrc.2020.08.119

Murakami Tomohiko Takahata Yoshifumi Hata Kenji Nishimura Riko 62

Role of interleukin-1 and inflammasomes in oral disease 2020

Journal of Oral Biosciences 242 248
DOl

10.1016/j . job.2020.07.003

Takahata Yoshifumi Nakamura Eriko Hata Kenji Wakabayashi Makoto Murakami Tomohiko Wakamori 33

Kanta Yoshikawa Hiroshi Matsuda Akio Fukui Naoshi Nishimura Riko

Sox4 is involved in osteoarthritic cartilage deterioration through induction of ADAMTS4 and 2019

ADAMTS5

The FASEB Journal 619 630

DOl
10.1096/Fj .201800259R




Murakami Tomohiko Ruengsinpinya Lerdluck Nakamura Eriko Takahata Yoshifumi Hata Kenji Okae 202

Hiroaki Taniguchi Shun’ ichiro Takahashi Masafumi Nishimura Riko

Cutting Edge: G Protein Subunit 3 1 Negatively Regulates NLRP3 Inflammasome Activation 2019

The Journal of Immunology 1942 1947
DOl

10.4049/j immunol .1801388

Tanaka Junichi Ogawa Miho Hojo Hironori Kawashima Yusuke Mabuchi Yo Hata Kenji Nakamura 9

Shiro Yasuhara Rika Takamatsu Koki Irie Tarou Fukada Toshiyuki Sakai Takayoshi Inoue

Tomio Nishimura Riko Ohara Osamu Saito Ichiro Ohba Shinsuke Tsuji Takashi Mishima Kenji

Generation of orthotopically functional salivary gland from embryonic stem cells 2018

Nature Communications 1 13
DOl

10.1038/s41467-018-06469-7

Kawane Tetsuya Qin Xin Jiang Qing Miyazaki Toshihiro Komori Hisato Yoshida Carolina 8

Andrea Matsuura-Kawata Viviane Keiko dos Santos Sakane Chiharu Matsuo Yuki Nagai Kazuhiro

Maeno Takafumi Date Yuki Nishimura Riko Komori Toshihisa

Runx2 is required for the proliferation of osteoblast progenitors and induces proliferation by 2018

regulating Fgfr2 and Fgfr3

Scientific Reports 1 17
DOl

10.1038/s41598-018-31853-0

Kida Jumpei Hata Kenji Nakamura Eriko Yagi Hiroko Takahata Yoshifumi Murakami Tomohiko 8

Maeda Yoshinobu Nishimura Riko

Interaction of LEF1 with TAZ is necessary for the osteoblastogenic activity of Wnt3a 2018

Scientific Reports 1 10

DOl
10.1038/s41598-018-28711-4




Nishimura Riko Hata Kenji Nakamura Eriko Murakami Tomohiko Takahata Yoshifumi 149

Transcriptional network systems in cartilage development and disease 2018

Histochemistry and Cell Biology 353 363
DOl

10.1007/s00418-017-1628-7

Wakabayashi Hiroki Wakisaka Satoshi Hiraga Toru Hata Kenji Nishimura Riko Tominaga 36

Makoto Yoneda Toshiyuki

Decreased sensory nerve excitation and bone pain associated with mouse Lewis lung cancer in 2018

TRPV1-deficient mice

Journal of Bone and Mineral Metabolism 274 285
DOl

10.1007/s00774-017-0842-7

Nishimura Riko Hata Kenji Takahata Yoshifumi Murakami Tomohiko Nakamura Eriko Yagi Hiroko 24

Regulation of Cartilage Development and Diseases by Transcription Factors 2017

J Bone Metab 147 147
DOl

10.11005/jbm.2017.24.3.147

Hata Kenji Takahata Yoshifumi Murakami Tomohiko Nishimura Riko 24

Transcriptional Network Controlling Endochondral Ossification 2017

J Bone Metab 75 82

DOl
10.11005/jbm.2017.24.2.75




28

2018

Clinical Calcium 353-359

DOl

10 6 6

Kobayashi S, Hata K, Takahata Y, Murakami T, Uzawa N, Nishimura R.

Identification of Chondrocyte-specific Sox9 Enhancers Important for Skeletal Development

ASBMR 2021 Annual Meeting

2021

Sox9

39

2021

Hata K, Ono K, Nakamura E, Kobayashi S, Takahata Y, Murakami T, Nishimura R

Dmrt2 promotes transition of endochondral ossification by linking Sox9 and Runx2

48th annual meeting of the European Calcified Tissue Society

2021




Nishimura R.

Regulation of bone and cartilage development by transcription factors.

9th Japan-Thai-Korea Dental Symposium.

2019

60

2018

Nishimura Riko

Role of transcription factors in cartilage development and diseases

15th Bone Biology Forum

2018

36

2018




Takahata Yoshifumi, Wakamori Kanta, Fujiwara Chica, Nakamura Eriko, Hata Kenji, Murakami Tomohiko, Nishimura Riko

Identification and functional analysis of novel target genes regulated by Runx2.

IFMRS 3rd Herbert Fleisch Workshop

2019

Riko Nishimura

Regulation of endochondral ossification by transcriptopn factors and diseases

5th Seoul Symposium on Bone Health & 29th Spring Scientific Congress of Korean Society for Bone and Mineral Research

2017
59
2017
1
Riko Nishimura and Hendrik Terheyden 2022

Quintessence Publishing Deutschland -

Cell-to-Cell Communication; Cell Atlas; Visual Biology in Oral Medicine




(Hata Kenji)

(80444496) (14401)
(Takahata Yoshifumi)

(60635845) (14401)
(Murakami Tomohiko)

(50510723) (14401)
(Myoui Akira)

(10263261) (14401)




