(®)
2014 2016

Study on the mitochondria-sarcoplasmic reticulum 3D Ca crosstalk in
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The purpose of the study was to clarify physiological roles of
mitochondria-sarcoplasmic reticulum 3D Ca crosstalk in cardiomyocytes. From combination study of
experiments and mathematical simulations, we obtained following results. 1. Parameters explaining
mitochondria-sarcoplasmic reticulum localization were obtained by analyzing electron microscopy data

on mouse cardiomyocytes. 2. In vitro localization analyses were performed using HEK293 cells and
mouse cardiomyocytes and it was suggested that mitochondrial Na/Ca exchanger NCLX and sarcoplasmic
reticulum Ca pump SERCA were localized in close proximity to each other. 3. A mathematical model of
a detailed mitochondrial oxidative phosphorylation was newly constructed. The model predicted the
contribution of Ca-dependent regulations of mitochondrial energy metabolism with various
compositions of energy substrates. In addition, the roles of mitochondria-sarcoplasmic reticulum
crosstalk were also analyzed.
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