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The heart has a dynamic compensatorx mechanism for haemodynamic stress. We
have previously reported that TRP vanilloid family type 2 channel (TRPV2) is a key molecule in
stretch-induced Ca2+ response of cardiomyocytes. In this study, we showed that TRPV2 has a pivotal
role in mechanical stimulation-induced Ca2+ response, and in structural and functional development
of cardiomyocytes that enable E-C coupling and synchronous contraction with neighboring cells. In
addition, we showed that maintenance of the moicrotuble-structure is crucial for maintaining myocyte
physiology to prevent heart failure, and thus, the results may lead to strategies for therapeutic
intervention (Ujihara et al., Nature Communications, 2019).

TRPV2



75 50 5

20 Ca**
(Molkentin JD, 1998, Cell Olson EN, 2006, Science) Ca?*
2004
(Yunzeng et. al., 2004, Nature Cell Biol.) Ca?*
Ca**
Ca**
(Iwata and Katanosaka,
2003, J Cell Biol.)
(KO)
(Katanosaka et al., Nature Communications, 2014)
TRPV2
TRPV2 (Katanosaka et al.,
Nature Communications, 2014)
KO
TRPV2
TRPV2
TRPV2
TRPV2
TRPV2
72
TRPV2 KO

TRPV2KO TRPV2



Ca2+

Caz* TRPV2
TRPV2KO

TRPV2

TRPV2

TRPV2KO
invitro TRPV2

X Y

TRPV2

TRPV2
TRPV2
TRPV2
TRPV2
TRPV2KO

TRPV2KO

Nature Communications
TRPV2

Molkentin J.D., et. al., A calcineurin-dependent transcriptional pathway for cardiac hypertrophy. 1998,
Cell, 93:215-228.

Olson E.N., Gene regulatory networks in the evolution and development of the heart. 2006, Science,
313:1922-1927.

Yunzeng Z., et. a., Mechanical stress activates angiotensin Il type 1 receptor without the involvement
of angiotensin |1. 2004, Nature Cell Bial., 6:499-506.

Iwata Y., Katanosaka Y., et a., A novel mechanism of myocyte degeneration involving the Ca?*-
permeable growth factor-regulated channel. 2003, J Cell Biol. 161:957-967. (Yuko lwata and Yuki
K atanosaka contributed equally to this work.)

Katanosaka Y*. et al., TRPV2 iscritical for cardiac function and compensatory hypertrophic response
to hemodynamic stress. 2014, Nature Communications DOI:10.1038/ncomms4932. *corresponding
author

Ujihara Y., Katanosaka Y*. et a., Elimination of fukutin reveals cellular and molecular
pathomechanisms in muscular dystrophy-associated heart failure. Nature Communications
DOI:10.1038/s41467-019-13623-2. * corresponding author



3 2 0 2

Katanosaka K., Takatsu S., Mizumura K., Naruse K., Katanosaka Y. 14

TRPV2 is required for mechanical nociception and the stretch-evoked response of primary sensory 2018
neurons.

Scientific reports 16782

DOl
10.1038/s41598-018-35049-4.

Ujihara Y, Kaangawa M, Mohri S, Takatsu S, Kobayashi K, Toda T, Naruse K, Katanosaka Y 10

Elimination of fukutin reveals cellular and molecular pathomechanisms in muscular 2019
dystrophyassociated heart failure

Nature Communications 5754

DOl
10.1038/s41467-019-13623-2

270

TRPV2 2019

904-909

DOl

12 6 4

TRPV2

57

2018




Fukutin-KO

2018

TRPV2

91

2018

TRPV2

2018

Yuki Katanosaka

TRPV2 is crucial for the development of intercalated discs in mouse hearts.
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TRPV2 promotes the structural and functional maturation of cardiomyocytes.
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TRPV2 is crucial for the development of excitation-contraction coupling in neonatal cardiomyocytes.
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Critical roles for TRPV2 in the formation and maintenance of intercalated discs in cardiomyocytes
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