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In vivo nano-analysis of cardiac excitation-contraction coupling.
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Using our proprietary in vivo confocal microscopy system with high spatial
and temporal resolution, we have succeeded in elucidating one aspect of the hierarchical principle
of cardiac beating by extracting molecular information on the contractile apparatus in
cardiomyocytes, specifically the sarcomere length in beating myocytes of living mice. By measuring
sarcomere lengths at the nanometer scale, they found that individual sarcomere lengths in myofibrils

varied, with a mixture of sarcomeres that were tuned to myofiber contraction and sarcomeres that
were not. By using nano-measurements, they discovered for the first time in the world that sarcomere
entrainment regulates myocardial contractility, and published a paper on their findings
(Kobirumaki-Shimozawa et al., 2021).
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