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Development of cell manipulation technology using photothermal conversion
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We have developed a technique to induce the opening of temperature-sensitive

channels by heat generated by laser irradiation of dye proteins. First, the feasibility of using
the dye protein ShadowR as a nano-sized molecular heater was confirmed using Sirius, a
temperature-sensitive blue fluorescent protein. Next, ShadowR was inserted iInto the
temperature-sensitive channel TRPV4. When the fusion protein was expressed in cultured cells and
irradiated with a laser pulse at a wavelength absorbed by ShadowR, calcium ion influx was observed
through the opening of the TRPV4 channel. On the other hand, the influx of calcium ions did not stop
even after the laser irradiation was stopped, indicating that the control of calcium ion influx by
photothermal conversion remains an issue.
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Imaging of ATP dynamics inside living and dying cells
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