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Measuring the lateral diffusion behavior of single guest molecules in lipid layers using single-
molecule tracking based on monochromatic excitation fluorescence switching (MEFS)
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Phospholipids forming the major constituents of cell membrane mediates the entry and exit
of biomolecules in the cell. This role has been advantageous in the field of membrane lipid
therapy (MLT) for treating diseases. Understanding the structure, viscoelastic properties, and
fluidity of lipid membrane can be helpful in optimizing the key processes in the MLT. We, in
this study, applied monochromatic excitation fluorescence switching (MEFS) for diarylethene
derivatives (DAEs)"™ to investigating spatiotemporal properties of lipid membranes. Lipid
membranes containing DAEs were prepared on glass substrates. The DAEs exhibited
fluorescence switching under CW 532-nm photoexcitation and lateral diffusion in the
membranes, confirming the validity of the application of MEFS-SMT to the membrane systems.
Their photo-switching properties and lateral diffusion behaviors of the DAEs were tracked at
the single molecule level and analyzed.
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