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Identification of the molecular network regulating movement of Hedgehog proteins
on cell surface during skeletal development
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This study was aimed to understand the mechanism underlying the secretion
and release of Hedgehog (Hh) proteins during mammalian skeletal development in an integrative
manner. Mutant mice of genes that were involved in the secretion and cell surface regulation of Hh
were analyzed. In addition, a new finding on lhh-expressing cells are being obtained by integrative
approach of mouse genetics and molecular biology. These findings will lead to integrative
understanding of the secretion and cell surface regulation of Hh during skeletal development and
contribute to the development of strategies that enhance the osteogenic effect of Hh.



Hedgehog Hh) BMP Wnt

Hh

Long F, Ohba S et
al. Development, 2004; Ohba S et al. Dev
Cell, 2008; Hojo H, Ohba S et al. J Biol
Chem, 2012; Hojo H, Ohba S et al. J Biol

Chem, 2013
Kitaura Y,
Ohba S et al. PLoS ONE, 2004; Maeda Y, Ohba

S et al. Biomaterials, 2013

Kanke K, Ohba S et al. Stem Cell

Rep, 2014 Hh

Hh

Hh proof of

concept
Hh

Hh

Hh

Hh

Hh
Hh
1 ES
Hh
Hh
KO
H&E
in situ hybridization
ES
RNA
2
Hh
Hh
Hh Hh
Dispatchedl
Displ Sox9

Sox9-Cre;Displ-flox



KO

Hh
KO
Hh Hh
Ihh
Ihh
Ihh
in situ
hybridization lhh
Ihh
Ihh
Cre
Ihh-flox Ihh
ES
RNA-seq
Ihh

Hh

Hojo H, Chung Ul, Ohba S:

Identification of the gene-regulatory
landscape in skeletal development and
potential links to skeletal
regeneration. Regenerative Therapy
6:100-107, 2017 (doi:

org/10.1016/j -reth.2017.04.001)
Onodera S, Saito A, Hasegawa D,
Watanabe K, Morita N, Nomura T,
Shibahara T, Ohba S, Yamaguchi A,
Azuma T: Multi-layered mutatin in
hedgehog-related genes in Gorlin
syndrome may affect the phenotype.
PLOS ONE 12(9): e0184702, 2017 (doi:
10.1371/journal .pone.0184702)

Hojo H, McMahon AP, Ohba S

(corresponding author): An emerging

regulatory landscape for skeletal
development. Trends Genet
32(12):774-787, 2016 (doi:

10.1016/j .tig-2016.10.001)

Kashiwagi M, Hojo H, Kitaura Y, Maeda
Y, Aini H, Takato T, Chung Ul, Ohba S

(corresponding author): Local

administration of a hedgehog agonist
accelerates fracture healing in a
mouse model. Biochem Biophys Res
Commun 479(4):772-778, 2016
(doi:10.1016/j -bbrc.2016.09.134)

He X, Ohba S (co-first), Hojo H,

McMahon AP: AP-1 family members act
with Sox9 to promote chondrocyte
hypertrophy. Development
143(16):3012-3023, 2016

(doi: 10.1242/dev.134502)

Ohba S (corresponding author), He X,

Hojo H, McMahon AP: Distinct
transcriptional programs underlie

Sox9 regulation of the mammalian



chondrocyte. Cell Rep 12(2):229-243,
2015 (doi:
10.1016/j .celrep.2015.06.013)

11
Ichsan M, Kanke K, Hojo H, Chung Ul,
Ohba S: A system level investigation to
unravel mechanisms and potential
direct targets of the osteogenige
small molecule TH. EMBL Conference:
Mamalian Genetics and Genomics: From
Molecular Mechanisms to Translational
Applications. 2017 (selected as a
awardee of the scholarship from
IMGS-International Mammalian Genome
Society)
Kitaura Y, Nakamura U, Sakashita M,
Yamaghuchi M, Kim M, Chung Ul, Ohba S:

Oral administration of an egg
yolk-derived peptide promotes
fracture healing in a mouse model. 39th
Annual Meeting of the American Society
for Bone and Mineral Research, 2017

Ihh

Sox9
35 , 2017.

Indian hedgehog
34 , 2016
Yamakawa A, Chung Ul, Ohba S:

Regulatory mechanisms underlying lhh
transcription in chondrocytes. 38th
Annual Meeting of the American Society
for Bone and Mineral Research, 2016

(Young Investigator Award)

29

, 2016.9.8,

7. Ohba S: Stepwise differentiation of
pluripotent stem cells into
osteoblasts using small molecules
under defined conditions. 2015
International Congress of
Osteoporosis (I1C0), 2015

8. Ohba S, He X, Hojo H, McMahon AP:
Distinct modes of Sox9 action in the
transcriptional regulation of
developing mammalian chondrocytes.
37th Annual Meeting of the American
Society for Bone and Mineral Research,
2015

9.
26
4
, 2015
10.
67
, 2015
11.
33
3
, 2015
1
1 , 11  Hedgehog
375-383, , ,
2015
o 0



http://ww.tetrapod.t.u-tokyo.ac.jp/ohb

a-tei/

@
OHBA, Shinsuke
20466733

@

TEI, Yuichi

30345053

©)

)

HOJO, Hironori
YAMAKAWA, Akira
ICHSAN, Mochammad



