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Elucidation of mechanism underlying the chondrogenesis-specific translational
regulation
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We established a method for chondrogenic induction of mesenchymal stromal
cells that have been induced to differentiate from human iPS cells via neural crest cells, and
confirmed the involvement of translational control in chondrogenic differentiation. At the
chondrogenic differentiation induction stage, we performed RNA immunoprecipitation and succeeded in
identifying candidate genes that are regulated by the translation initiation factor elF4Gl. Then, we

manufactured a bicistronic vector for translation efficiency analysis and found that 5
UTR-dependent translation of candidate genes was regulated by elF4Gl.

iPS



1
iPS
A (Hino et al, PNAS 2015)
A mTOR
Hino et al, JCI, 2017 mTOR
p70S6K  HIFla Chen
et al, Development 2014; Yan et al, Nature Commun,2016; Agarwal et al, PNAS,2016
elF4F elF4G1
elF4G1  elF4F RNA
elF4E RNA elF4A
elF4G1
RNA
1
elF4F elF4G1
RNA
iPS iMSC
Fukuta et al, PLoS One, 2014 iMSC
SOX9
RIP RNA binding protein immunoprecipitation RNA
iMSC elF4G1 MRNA
elF4G1 RIP-Certified Antibody
elF4AG1 RNA  RIP-RNA RNA  RNA
SIRNA
iMSC elF4G1 MRNA

SIRNA
GAG(glycosaminoglycan)

IRES Internal Ribosome Entry Site

5°UTR

elF4G1 elF4G1 PCR

elF4G1

TGFB BMP
iPS iNSC



TGFB BMP

TGF B & 7
BAP 7 F b

i

TN Ty B
Th—Yets

elF4G1

SIRNA
elF4G1
iMSC SIRNA
elF4G1
elF4G1 MRNA
elF4G1
RNA  RNA
elF4G1 mRNA
RIP
elF4G1
elF4G1

mRNA  5°UTR 5°

5 UTR
IRES Internal Ribosome Entry
Site
5°UTR
TSS Luc2
5 UTR

elF461
PCR
elF461
elF461 MRNA

B 1 HBHEER IMSCORE 4Lk 81k D fE L

+ - +
- + _

elF4G1 elF4G1

iMSC
elF4G1

elF4G1

RIP-RNA
RNA RIP-RNA

SIRNA

B2 HRRRAAAAS VA b=y I RT Z—

CMV promoter

pGL4-5'UTR-

Luc2-IRES-Rluc

5°UTR
5°UTR

K3 :elFAGID / v 7 iz kB
mRNAZS X OV [V D 58 BUE B

RN LA LEEAE

S mmsETLEEAE

T EUERESR

MM mRNAZE 52



5 5 0 2

Matsuda M Yamanaka Y Uemura M Osawa M Saito Megumu K. Nagahashi A Nishio M Guo L 580

Ikegawa S Sakurai S Kihara S Maurissen T Nakamura M Matsumoto T Yoshitomi H Ikeya M

Kawakami N Yamamoto T Woltjen K Ebisuya M Toguchida J Alev C

Recapitulating the human segmentation clock with pluripotent stem cells 2020

Nature 124 129
DOl

10.1038/s41586-020-2144-9

Kawai Shunsuke Yoshitomi Hiroyuki Sunaga Junko Alev Cantas Nagata Sanae Nishio Megumi 3

Hada Masataka Koyama Yuko Uemura Maya Sekiguchi Kazuya Maekawa Hirotsugu lIkeya Makoto

Tamaki Sakura Jin Yonghui Harada Yuki Fukiage Kenichi Adachi Taiji Matsuda Shuichi

Toguchida Junya

In vitro bone-like nodules generated from patient-derived iPSCs recapitulate pathological bone 2019

phenotypes

Nature Biomedical Engineering 558 570
DOl

10.1038/s41551-019-0410-7

Hino Kyosuke Zhao Chengzhu Horigome Kazuhiko Nishio Megumi Okanishi Yasue Nagata Sanae 11

Komura Shingo Yamada Yasuhiro Toguchida Junya Ohta Akira lIkeya Makoto

An mTOR Signaling Modulator Suppressed Heterotopic Ossification of?Fibrodysplasia Ossificans 2018

Progressiva

Stem Cell Reports 1106 1119
DOl

10.1016/j .stemcr.2018.10.007

Yoshitomi Hiroyuki Kobayashi Shio Miyagawa-Hayashino Aya Okahata Akinori Doi Kohei 9

Nishitani Kohei Murata Koichi Ito Hiromu Tsuruyama Tatsuaki Haga Hironori Matsuda

Shuichi Toguchida Junya

Human Sox4 facilitates the development of CXCL13-producing helper T cells in inflammatory 2018

environments

Nature Communications 3762 3771

DOl
10.1038/s41467-018-06187-0




Nakajima Taiki Shibata Mitsuaki Nishio Megumi Nagata Sanae Alev Cantas Sakurai Hidetoshi 145
Toguchida Junya lkeya Makoto

Modeling human somite development and fibrodysplasia ossificans progressiva with induced 2018
pluripotent stem cells

Development 145 158

DOl
10.1242/dev.165431

17 0 0

mTOR
37
2019

mTOR
34
2019
42

2019




Yann Pretmer

40

2019

30

2019

30

2019

56

2019




18

2019

18

2019

33

2018

Toguchida J

Application of iPS cells for disease modeling and drug discovery.

13 International Symposium of the Institute Network for Biomedical Sciences

2018




33

2018

91

2018

Toguchida J

Application of iPS cell technology for bone diseases

15 Bone Biology Forum

2018

36

2018




Toguchida J

iPSC-based disease modeling and drug discovery for skeletal diseases.

12th Catholic International Stem Cell Symposium

2018

2018

(TOGUCHIDA JUNYA)

(40273502) (14301)

(YOSHITOMI HIROYUKI)

(50402920) (14301)

iPS

(SAITO HIROHIDE)

(20423014) (14301)




