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3D single molecule imaging for elucidating traffic rules of translocation
through nuclear pore
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We have previously found that the existence of stochasticity in cell fate
decision may arise from an analog-digital switch mechanism in ERK nuclear translocation. The above
switch mechanism is thought to originate from the cooperativity in ERK transports. The accurate
quantification of intracellular molecular concentrations is essential to prove the mechanism. Since
the limitations of existing methods were found, we developed a method that enables simultaneous
measurement inside and outside of cell organelles by a multi-point FCS method which can be used for
simple and accurate measurements, and could apply this method to some situations. In order to
elucidate the actual ERK transport mechanism, we constructed a microscope capable of single-molecule

measurement at the inner and outer nuclear membranes in the deep part of the cell, and succeeded in
observing ERK staying on the nuclear membrane for about 100 milliseconds.
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Single particle motions of axonal proteins captured by a confocal laser scanning microscopy
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A new FCS method for characterizing protein functions in living cells using a confocal laser scanning microscopy
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