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The study of the molecular mechanism maintaining the anisotropic distribution of
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By time-lapse microscopy using a fluorescent-tagged fatty acid, we found
there is an unknown delivery mechanism of lipid molecules from the cell body to the tip of the
neurite in the nerve cells. To observe the distribution of lipid molecules on the neurites
comprehensively, we developed a novel cell sample preparation method for TOF-SIMS analysis by
applying the sample pre-treatment method of electron microscopy. Using this new method, we
successfully observed the distribution of lipid molecules corresponding to the ultrastructure of
cells such as the endoplasmic reticulum at a spatial resolution of 200 to 500 nm by TOF-SIMS. We
could also visualize the distribution of multiple fatty acids on the neurites using the combination
of TOF-SIMS and the new method. However, we faced another difficulty that it was harder to detect
polyunsaturated fatty acids as compared with saturated- and monounsaturated fatty acids.
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