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Three dimensional dynamics of apical membrane ruffles on living cells by
scanning ion conductance microscopy
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Scanning lon Conductance Microscopy (SICM) is the family of scanning probe
microscopy. This technique uses a glass nanopipette filled with an electrolyte as a probing tip and
regulates the tip-surface distance by detecting the ion current passing through a small hole of the
pipette. Thus, SICM can obtain images of three-dimensional structures in liquid conditions without
mechanical contact. In this study, we succeeded in establishing a method for observing the
three-dimensional dynamics of microvillous structures including dorsal ruffles on the cell membrane
surface.

By using SICM and fluorescence microscopy, we observed the dynamics of the dorsal surface ruffles
and the intracellular cytoskeleton related to cell motility. Furthermore, we observed the dorsal
surface ruffles of cancer cells, and showed that the structure and dynamics of dorsal surface
ruffles differ greatly depending on the grade of cancer cells.
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