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Total internal reflection fluorescence microscopy (TIRFM) system can analyze the docking and
fusion of insulin granules near the plasma membrane, however, it is impossible to observe the
translocation process of insulin granules from the inside pool to the plasma membrane. In order to
overcome this problem, we have developed the variable TIRFM (V-TIRFM). A significant advantage
of V-TIRFM is that it is able to visualize the intracellular events more than 100 nm apart from the
plasma membrane. V-TIRFM modulates the penetration depth of the evanescent wave. Because the
penetration depth depends on the relative refractive index and incident angle, TIRF with a variable
angle of incident light makes it possible to acquire the information along the Z-axis. Using V-TIRFM
system, the movement of single insulin granule from the inside pool, located about 500 nm from the
plasma membrane, to the plasma membrane was observed, which eventually fused with the plasma
membrane. Furthermore, the experiments using recombinant adenovirus encoding actin-mCherry
treated B cells showed the close association of insulin granule intracellular movement with
actin-network. Thus, V-TIRFM is an useful method to analyze the movement of insulin granules in the
cytoplasm, and thereby we might be able to explore the mechanism of 2" phase insulin release that is
mostly consisted of newcomer fusion.




