&= C-19
HEMREMFBEARHRBEE
PRk 23 £ 5 A 15 HIBUE

HEAES : 11301

HZEiEl - EBEE (B)

T2 HARS : 2008~2010

EREES 20370084

WFRREL (F1X)  TBX5 12 &k ZEEHIH D HER

TFEERREL ()  New aspects of transcriptional control by Tbxb

MERAKRE
/MR FIE (OGURA TOSHIHIKO)
RILKZE - I EFHRFT - iR
MREHES : 60273851

WRFERR OB (Fn30) -
g, Boro@EickoToHRAERa Ly be— &, HEIT 50BN RIS

(genetic program), L72L. —HIPENT .00 S D & A8, MRS Z D% DOl
FRAENCRKELSHETHLEEZ LN TS (epigenetic program), Z Ui, BB TERECHEHE
ZAED HNERRES & 3o, BERE (FREC.Od) SRR 2 IS BAs 38 8L A 42 2 Tl
WEEZREHTHOHRBEPGFET L EE2EBERLTND, ZORFHOFRERERNEY o2 &
TODEAZ XL LT I ERMBEREOS HRNE EEERH R SN EE 2 b,
ABFZEIL. R & BIEFRBEE DT 20 FEEREASENTT D2 LT, WEERBRO
VT FIREREO—ImA AT 5 2 L2 B E T 5,

WFFERAR OB (330)

In the early stages of cardiac development, the genetic program regulates
differentiation of cardiomyocytes and the initial morphogenesis of heart tube. However,
once heartbeat commences, physical forces generated by heartbeat and/or blood circulation
become an epigenetic factor that control several aspects of heart development.

In this project, we have identified MKL2 as a robust co—activator for Tbxb, one of
the key regulators of cardiogenesis. Interestingly, MKL2 shuttles between cytoplasm and
nucleus, in a mechanical stimulus—dependent way. In zebrafish heart, MKL2 is in the
cytoplasm when heartbeat is arrested, whereas it is in the nucleus in the presence of
heartbeat, indicating that Tbxb is active in the beating cardiomyocyte. In addition,
pressure—overload to the left ventricle of mouse hearts also induces nuclear shuttling
of Tbxb, highlighting MKL2 as a transducer of mechanical signals.

To expand our knowledge on physical forces, we have identified several transcription
factors that shuttle into nucleus in response to stretch and shear stresses. In addition,
we also found that several miRNAs are induced in developing heart by physical forces (For
example, expression of miR-21 is turned off when heartbeat is arrested, yet is rapidly
and strongly induced by heartbeat.).

In this project, we discovered several key force-dependent regulators of
cardiogenesis, which will open a new way to explore a novel signal transduction system
that is essential for development and homeostasis.
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