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Construction of a total internal reflection (TIR) Raman/Fluorescence
microscope to observe molecular dynamics in a living cell membrane
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[Abstract] Knowledge on properties of plasma membrane is important to understand
physiological processes in cells since signal transduction and ion transport occur across
plasma membrane. Molecular dynamics in plasma membrane has generally been studied
using fluorescence techniques, such as single-molecule tracking and fluorescence recovery
after photobleaching. Using these techniques, however, it is difficult to monitor the
distribution and behavior of endogenous molecules within membranes. In the present study,
we have constructed a total internal reflection (TIR) microscopic system measuring Raman
and fluorescence of molecules in cell membranes. With TIR illumination, Raman spectra only
from endogenous molecules near or within the cell surface can be obtained. Also, TIR
illumination enables us to observe single-molecule fluorescence by suppressing the
background fluorescence. In this presentation, we show Raman spectra of living cells
obtained with TIR illumination. We discuss differences in molecular distribution by
comparing the spectra with TIR and wide-field illumination. Behavior of fluorescent
molecules observed with TIR microscopy will also be discussed.
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