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Development of fluorecence microscopy with control for multiphoton processes in
super-resolution deep imaging
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In order to realize high-resolution fluorescence imaging in the deeﬁ part of

living tissue, we have developed a two-photon excitation technique for intentionally bleaching
fluorescent proteins, as well as wide-field two-photon imaging with spatio-temporal focusing. As a
result of measuring the photobleaching rate of eGFP, the amount of change with or without the
Excited-State Absorption (ESA)-induced light was small, which suggested that it was difficult to
control the photobleaching to the extent necessary for two-photon excited super-resolution imaging.
In order to clarify this cause, we constructed a total internal reflection fluorescence microscope
to observe the fluorescent proteins at single molecule level. It was found that charge-transfer ESA
causes reversible blinking, and irreversible photobleaching is a secondary phenomenon which is
related to the blinking.
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