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Establishment of the concept of broad organ-forming network in cardiovascular
formation and models for tissue reconstruction

KURIHARA, Hiroki

29,500,000

In this study, we identified the preotic cranial neural crest, which gives rise
to craniofacial skeletons especially in the pharyngeal arch-derived structures, as a novel origin of
cells constituting the heart to differentiate into coronary artery smooth muscle cells and other various
cell types. In addition, we discovered another novel candidate origin of the heart in a region of
mesoderm, which may contribute to cardiomyocytes and vascular endothelial cells. These cells from novel
origins may participate in cardiovascular differentiation and morphogenesis through cell-to-cell
interactions via signaling molecules such as endothelin and semaphorin-plexin. ldentification of these
cell origins and lineages enables us to analyze a broad cellular network to drive organogenesis and to
establish different models for tissue regeneration from a novel viewpoint.



15

22q11.2

-1(ET-1) ET-A
(ETAR)

(Kurihara Y et
al., Nature 368:703, 1994; Kurihara Y et
al., JCI 96:293, 1995) Cre- lox

(RMCE) ETAR

(Sato T et al., Development

135:755, 2008) ET-1
DIx5/6

(Sato T et al,,
PNAS 105:18805, 2008)
ETAR-lacZ/EGFP
ETAR

(Asai R et al.,
Development 137:3823, 2010)

(Arima S et al., Development
138:4763, 2011)
ET-1/ ETAR

ETAR



SYTO
in vitro

ET-1/ETAR
Ga
12/13

ET-1/ETAR

c-Kit

Semaphorin-Plexin

ETAR

Cre
ETAR

in vitro




Maeda K, Asai R, Maruyama K,
Kurihara Y, Nakanishi T, Kurihara
H, Miyagawa-Tomita S. Postotic
and preotic cranial neural crest cells
differently contribute to thyroid
development. Dev. Biol. 409:72-83,
2016.

Nishio M, Sugimachi K, Goto H,
Wang J, Morikawa T, Miyachi Y,
Takano Y, Hikasa H, Itoh T, Suzuki
SO, Kurihara H, Aishima S, Leask
A, Sasaki T, Nakano T, Nishina H,
Nishikawa Y, Sekido Y, Nakao K,
Shin-Ya K, Mimori K, Suzuki A.
Dysregulated YAP1/TAZ and TGF-8
signaling mediate hepatocarcino-
genesis in Mobla/lb-deficient mice.
Proc. Natl. Acad. Sci. U. S. A.
113:E71-80, 2016.

Takechi M, Kitazawa T, Hirasawa T,
Hirai T, Iseki S, Kurihara H,
Kuratani S. Developmental mecha-
nisms of the tympanic membrane in
mammals and non-mammalian
amniotes. Congenit. Anom. (Kyoto).
56:12-17, 2016.

Sugihara K, Nishivama K,
Fukuhara S, Uemura A, Arima S,
Kobayashi R, Kohn-Luque A,
Mochizuki N, Suda T, Ogawa H,
Kurihara H. Autonomy and
non-autonomy of angiogenic cell
movements revealed by

experiment-driven = mathematical
modeling. Cell Rep. 13(9):1814-27,
2015.

Kitazawa T, Takechi M, Hirasawa T,
Adachi N, Narboux-Néme N, Kume
H, Maeda K, Hirai T,
Mivagawa-Tomita S, Kurihara Y,
Hitomi J, Levi G, Kuratani S,
Kurihara H. Developmental genetic
bases behind the independent origin
of the tympanic membrane in
mammals and diapsids. Nat.
Commun. 6:6853, 2015.

Kitazawa T, Fujisawa K,
Narboux-Néme N, ArimA Y,
Kawamura Y, Inoue T, Wada Y,
Kohro T, Aburatani H, Kodama T,
Kim K-S, Sato T, Uchijima Y, Maeda
K, Miyagawa-Tomita S, Minoux M,
Rijli FM, Levi G, Kurihara Y,
Kurihara H. Distinct effects of
Hoxa2 overexpression in cranial
neural crest populations reveal that
the mammalian
hyomandibular-ceratohyal
boundary maps within the styloid
process. Dev. Biol. 402(2):162-174,
2015.

Laumonnerie C, Bechara A, Vilain
N, Kurihara Y, Kurihara H, Rijli
FM. Facial whisker pattern is not
sufficient to instruct a
whisker-related topographic map in
the mouse somatosensory
brainstem. Development pii:
dev.128736, 2015.

Hidaka T, Shimada A, Nakata Y,
Kodama H, Kurihara H, Tokihiro T,
Thara S. Simple model of
pH-induced protein denaturation.
Phys. Rev. E Stat. Nonlin. Soft
Matter Phys. 92(1-1):012709, 2015.

Gordon CT, Weaver KN,
Zechi-Ceide RM, Madsen EC,
Tavares AL, Oufadem M, Kurihara
Y, Adameyko I, Picard A, Breton S,
Pierrot S, Biosse-Duplan M, Voisin
N, Masson C, Bole-Feysot C,
Nitschké P, Delrue MA, Lacombe D,
Guion-Almeida ML, Moura PP,
Garib DG, Munnich A, Ernfors P,
Hufnagel RB, Hopkin RJ, Kurihara
H, Saal HM, Weaver DD, Katsanis
N, Lyonnet S, Golzio C, Clouthier
DE, Amiel J. Mutations in the



endothelin receptor type A cause
mandibulofacial dysostosis with
alopecia. Am. J. Hum. Genet.
96(4):519-31, 2015.

Hamamoto H, Urai M, Ishi K,
Yasukawa J, Paudel A, Murai M,
Kaji T, Kuranaga T, Hamase K,
Katsu T, Su J, Adachi T, Uchida R,
Tomoda H, Yamada M, Souma M,
Kurihara H, Inoue M, Sekimizu K.
Lysocin E is a novel antibiotic that
targets menaquinone in the
bacterial membrane. Nat. Chem.
Biol. 11(2):127-133, 2015.

Fu H, Wada-Hiraike O, Hirano M,
Kawamura Y, Sakurabashi A,
Shirane A, Morita Y, Isono W, Oishi
H, Koga K, Oda K, Kawana K, Yano
T, Kurihara H, Osuga Y, Fuju T.
SIRT3 positively regulates the
expression of folliculogenesis- and
luteinization-related genes and
progesterone secretion by
manipulating oxidative stress in
human luteinized granulosa cells.
Endocrinology  155:  3079-3087,
2014.

Arita Y, Nakaoka Y, Matsunaga T,
Kidoya H, Yamamizu K, Arima Y,
Kataoka-Hashimoto T, Ikeoka K,
Yasui T, Masaki T, Yamamoto K,
Higuchi K, Park JS, Shirai M,
Nishiyama K, Yamagishi H, Otsu K,
Kurihara H, Minami T,
Yamauchi-Takihara K, Koh GY,
Mochizuki N, Takakura N, Sakata Y,
Yamashita JK, Komuro I
Myocardium-derived angiopoietin-1
is essential for coronary vein
formation in the developing heart.
Nat. Commun. 5: 4552, 2014.

Kushiyama A, Sakoda H, Oue N,
Okubo M, Nakatsu Y, Ono H,
Fukushima T, Kamata H,
Nishimura F, Kikuchi T, Fujishiro
M, Nishiyama K, Aburatani H,
Kushiyama S, Tizuka M, Taki N,
Encinas J, Sentani K, Ogonuki N,
Ogura A, Kawazu S, Yasui W,
Higashi Y, Kurihara H, Katagiri H,
Asano T. Resistin-like molecule B is
abundantly expressed in foam cells
and is involved in atherosclerosis
development. Arterioscler. Thromb.
Vasc. Biol. 33:1986-1993, 2013.

Zhang J, Nakatsu Y, Shinjo T, Guo Y,
Sakoda H, Yamamotoya T, Otani Y,
Okubo H, Kushiyama A, Fujishiro
M, Fukushima T, Tsuchiya Y,
Kamata H, Iwashita M, Nishimura
F, Katagiri H, Takahashi S,
Kurihara H, Uchida T, Asano T.
Parl4 protein associates with
insulin receptor substrate 1 (IRS-1),
thereby enhancing insulin-induced
IRS-1 phosphorylation and
metabolic actions. J. Biol. Chem.
288: 20692-20701, 2013.

El Azzouzi H, Leptidis S, Dirkx E,
Hoeks J, van Bree B, Brand K,
McClellan EA, Poels E, Sluimer JC,
van den Hoogenhof MM, Armand
AS, Yin X, Langley S, Bourajjaj M,
Olieslagers S, Krishnan J, Vooijs M,
Kurihara H, Stubbs A, Pinto YM,
Krek W, Mayr M, da Costa Martins
PA, Schrauwen P, De Windt LdJ. The
hypoxia-inducible microRNA cluster
miR-199a~214 targets myocardial
PPARS and impairs mitochondrial
fatty acid oxidation. Cell Metab. 18:
341-54, 2013.

Tonami K, Hata S, Ojima K, Ono Y,
Kurihara Y, Amano T, Sato T,
Kawamura Y, Kurihara H,
Sorimachi H. Calpain-6 deficiency
promotes skeletal muscle
development and regeneration.
PLo0S Genet. 9: €1003668, 2013.

Minoux M, Kratochwil CF, Ducret S,
Amin S, Kitazawa T, Kurihara H,
Bobola N, Vilain N, Rijli FM. Mouse
Hoxa2 mutations provide a model
for microtia and auricle duplication.
Development 140: 4386-4397, 2013

Kim K-S, Arima Y, Kitazawa T,
Nishivama K, Asai R, Uchijima Y,
Sato T, Levi G, Kitanaka S, Igarashi
T, XKurihara Y, Kurihara H.
Endothelin regulates neural crest
deployment and fate to form great
vessels through DI1x5/D1x6-
independent mechanisms. Mech.
Dev. 130: 553-566, 2013.

Arima Y, Miyagawa-Tomita S,
Maeda K, Asai R, Seya D, Minoux
M, Rijli FM, Nishiyama K, Kim KS,
Uchijima Y, Ogawa H, Kurihara Y,
Kurihara H. Preotic neural crest
cells contribute to coronary artery




smooth muscle involving endothelin
signalling. Nat. Commun. 3: 1267,
2012.

Minamiyama M, Katsuno M, Adachi
H, Doi H, Kondo N, Iida M, Ishigaki
S, Fujioka Y, Matsumoto S,
Miyazaki Y, Tanaka F, Kurihara H,
Sobue G. Naratriptan mitigates
CGRP1-associated motor neuron
degeneration caused by an
expanded polyglutamine repeat
tract. Nat. Med. 18 1531-1538,
2012.

Kurihara H. Cranial neural crest
cells contribute to coronary artery
development involving endothelin
signaling. Basic Cardiovascular
Sciences (BCVS) 2013 Scientific
Sessions, American Heart
Association, July 22-25, 2013, Las
Vegas.(USA)

Kurihara H. Endothelin signaling
in craniofacial and cardiac
development. 13th International

Conference on Endothelin,
September 8-11, 2013,
Tokyo.(JAPAN)

Kurihara H. The preotic neural
crest: A novel origin of coronary
artery smooth muscle. 7th TAKAO
International Symposium, dJuly
13-15, 2013, Tokyo.(JAPAN)

Kurihara H. Craniofacial morpho-
genesis by neural crest cells and
epigenetic regulation. 7th Annual
Meeting of Japanese Society for
Epigenetics, May 30-31, 2013,
Nara.(JAPAN)

Kurihara H. Multicellular networks
in coronary artery formation and

their pathophysiological implication.

90th  Annual Meeting of the
Physiological Society of dJapan,
March 27-29, 2013,
Yokohama.(JAPAN)

0

http://bio.m.u-tokyo.ac.jp/

KURIHARA, Hiroki

TOMITA, Sachiko

KURIHARA, Yukiko

NISHIYAMA, Koichi

UCHIJIMA, Yasunobu

KAWAMURA, Yumiko
Biomedical Research

ASAI, Rieko



