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Metabolic regulators that act in response to mechanical stimuli.
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Beating heart keeps circulatory homeostasis by adapting to changing blood
pressure and heartbeat. Energy metabolism (ATP production) of cardimyocytes is the most fundamental
process for this, although molecular mechanisms are largely unknown. We have found that MKL2 shuttles
from cytoplasm into nucleus in response to mechanical stimuli. In the nucleus, MKL2 interacts with one of
key transcription factors that regulates energy metabolism by enhancing ATP production by burning fat in
cardimyocytes. This novel mechanism we have identified explains how heart adapts to changing circulatory
mechanical parameters, such as blood pressure, heartbeat and blood flow. Our studies supported by this
grant have revealed an essential and pivotal mechanism of beating heart, an organ that continues to
produce ATP to maintain heartbeat even on high circulatory demands.
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