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Development of simultaneous ultra-fast 3D super resolution imaging and 3D single
molecule tracking microscope system

Tsunoyama, Takaaki
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It is a well-known theory that synaptic receptors are stably present (or

anchored) on synapses. However, our recent findings suggest that receptors actually undergo frequent
entering and departure movements, indicating a dynamic structure. In this study, we aimed to verify
this hypothesis by developing a novel microscope system that simultaneously performs ultrafast 3D
super-resolution observation and ultrafast 3D single-molecule fluorescence tracking.
We developed a novel microscope system characterized by high-speed Z-scanning using a liquid lens,
enabling observations with a Z-directional resolution range of 2u m, which is more than twice the
ordinary range, at a high speed of 250 Hz. Using this system, we were able to track the movement of
receptors in and out of 3D super-resolved synapses in three dimensions.
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Nano-liquid platform on the plasma membrane that integrates receptor signals for cancer promotion.
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ITRVZ: Liquid-like nanoscale signaling platform on the plasma membrane that integrates receptor signals leading to cancer
promotion.
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