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Mitochondria, which are one of the major organelles for controlling energy metabolism, have been
extensively studied in the fields of basic and applied research of biology, drug discovery research, and
so on. Mitochondrial studies generally utilize the method of staining with fluorescent molecules while time-
lapse imaging is indispensable for analyzing mitochondrial dynamics. However, in fluorescence
experiments, the excitation of fluorescent molecules may affect mitochondrial activity and morphology
owing to phototoxicity and fluorescence photo bleaching. In addition, owing to the fine structure of
mitochondria, it is necessary to prepare a clear image when performing quantitative analysis. Therefore,
a technique for obtaining clear images which avoids damage to cells and fluorescence photo bleaching
under the conditions of excitation light intensity and short exposure as low as possible is desired.

The NIS-Elements imaging software for microscope, is implemented with an image processing function
using deep learning technology (NIS.ai). In this study, we confirmed the effect of avoiding phototoxicity
in mitochondrial analysis by using the function (Enhance.ai) to generate a clear image from an unclear
image acquired using low excitation light intensity. Furthermore, it was shown that the function for
removing blurred light from outside the focal plane (Clarify.ai) is also useful for the quantitative analysis
of mitochondria. These technologies enable more accurate and detailed mitochondrial dynamics analysis
than before, and are expected to contribute to the elucidation of phenomena.
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