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Bones in mammals are formed through endochondral ossification, in that
cartilaginous anlages are firstly formed and then replaced by calcified bone tissues. Because
endochondral ossification is a complicated system, few signaling pathways are known to stimulate
bone growth. Recently, we discovered that C-type natriuretic peptide (CNP) and its receptor,
guanKIyl cyclase-B (GC-B) are potent stimulators of bones formed through endochondral ossification.
In the present study, we investigated the physiological mechanism of the effect of CNP/GC-B
signaling on endochondral bone growth, in anticipation of future clinical application toward
disorders with impaired bone growth.

CNP



Miuraetal., PLoS One 2012

CNP/GC-B
CNP/GC-B
FGF3
BT CEIFMIE-EMEIC L D) O 120~130 cm
CNP
CNP

Yasoda et al., Nat. Med. 2004

CNP
C
C-type natriuretic peptide CNP Yasoda et
al., Endocrinology 2004
guanylyl
cyclase GC
GC-B CNP
cGMP
CNP
CNP/GC-B
CNP
GC-B CNP GC-B ~ 3
CNP/GC-B
Cusho et al., Proc. Natl. Acad. Sci. USA. GH) —IGF-1
2001 Tamuraetal., Proc. Natl. Acad. Sci.
USA. 2004 GC-B CNP/GC-B
Bartels et al., Am. J. Hum.
Genet. 2004  CNP/GC-B Yasodaetal., J. Biol. Chem. 1998
CNP
CNP
C
Yasoda et al., Nat. Med. 2004 C

GC-B osteocrin




CNP/GC-B

FGF3
MAPK
Yasoda et al ., Nat. Med.
2004
CNP/GC-B
CNP/GC-B
CNP GC-B
CNP/GC-B
CNP/GC-B
CNP
C
CNP/GC-B
CNP
CNP/GC-B
CNP/GC-B
CNP GC-B
2 1
Cre
Cre-loxP

CNP GC-B

CNP GC-B

Indian hedgehog

Brdu
CNP GC-B
p CT
CNP/GC-B
CNP/GC-B Serum amyloid
P component SAP
CNP
CNP
SAP-CNP-Tg

Kake et al., Am. J.
Physiol. Endocrinol. Metab. 2009

CNP/GC-B

SAP-CNP-Tg
SAP-CNP-Tg

R TIVH Y T AT 7 Z—F-TRAP
MTT

CNP/GC-B
CNP
C

CNP C

Matsukawa et al., Proc.
Natl. Acad. Sci. USA. 1999

CNP/GC-B
CNP



C
CNP
CNP C
CNP
C
CNP
in vivo
CNP/GC-B
CNP/GC-B cGKI1
CNP cGMP
CNP/GC-B
CNP GC-B
Cre
Cre-loxP
CNP GC-B
CNP
GC-B CNP
GC-B
CNP
CNP
75 GC-B
GC-B
CNP
CNP GC-B
CNP GC-B
Brdu
1 Cre

GC-B

CNP

CNP

2 CNP/GC-B

CNP

CNP/GC-B

CNP/GC-B

CNP

ERK

GC-B
20
CcT
CNP/GCB
CNP
C
CNP
in vivo
CNP
C
C
CNP
background
CNP
cGKI1
CNP/GC-B
MAPK
ERK



CNP

Nakao, K., Osawa, K., Yasoda, A,
Yamanaka, S., Fujii, T., Kondo, E.,
Koyama, N., Kanamoto, N., Miura, M.,
Kuwahara, K., Akiyama, H., Bessho, K.,
and Nakao, K. The local CNP/GC-B system
in the growth plate is responsible for
physiological endochondral bone growth.
Sci Rep 5:10554. doi:
10.1038/srep10554 2015

Kondo, E., Yasoda, A., Fujii, T., Nakao, K.,
Yamashita, Y., Ueda-Sakane, Y.,
Kanamoto, N., Miura, M., Arai, H.,
Mukoyama, M., Inagaki, N. and Nakao, K.
Increased bone turnover and possible
accelerated fracture healing in a murine
model with an increased circulating
C-Type natriuretic peptide. Endocrinology
156, 2518-2529 2015

Ueda, Y., Yasoda, A., Yamashita, Y., Kanai,
Y., Hirota, K., Yamauchi, I., Kondo, E.,
Sakane, Y., Yamanaka, S., Nakao, K., Fujii,

T., Inagaki, N. C-type natriuretic peptide
restores impaired skeletal growth in a
murine model of glucocorticoid-induced
growth retardation. Bone 92, 157-167 2016

Yasoda A. Translational research of the
activation of the C-type natriuretic peptide
(CNP)-guanylyl cyclase-B (GC-B) pathway
of skeletal dysplasia. The Uehara
Memorial Foundation Symposium 2014
2014.6.15~2014.6.17

Yasoda A. CNP/GC-B regulation of
endochondral bone growth. The Conference
of Bioactive Peptide for Cell-Cell
Communication 2014
2014.9.10~2014.9.12

50537347

Osteocrin -
C2C12 - 88
2015/4/23
s , Osteocrin
89
2016/4/21
’ E] C
89
2016/4/21
(@]
(@]
@
YASODA, AKIHIRO
50378642
@
FUJIT, TOSHIHITO



NAKAO, KAZUMASA

40599932

®

*

Kondo, Eri

YAMASHITA, YUI

KANAI, YUGO

UEDA, YOHEI

HIROTA, KEISHO



