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Development of core technologies for heart diagnostic imaging apparatus based on
nanoanalysis

Fukuda, Norio
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1 We developed an experimental system for simultaneous nano-imaging of
intracellular Ca dynamics and single sarcomere length in rat neonatal cardiomyocytes. We achieved
this by expressing a fluorescence resonance energy transfer-based Ca sensor yellow Cameleon-Nano
fused to a -actinin in order to localize to the Z disks. 2 We developed a high-speed (100 fps),
high-resolution (20 nm) nano-imaging system for myocardial sarcomeres in living mice. During
imaging, we measured macroscopic parameters such as electrocardiogram and left ventricular pressure.

3) We developed a digitally-controlled image reconstruction system for in vivo nano-imaging.
Namely, the position of the objective lens was moved downward in the Z-direction during Imaging.
After experimentation, the LVP record was divided into 17 phases (i.e., 10.2 ms per phase);
best-focused images were selected at each phase, and then, combined to obtain an image sequence.
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