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Study on structures and orientations of proteins in lipid bilayers by
heterodyne-detected vibrational SFG spectroscopy
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Heterodyne-detected vibrational sum frequency generation (HD-VSFG)
spectroscopy and total internal reflection Raman (TR-Raman) spectroscopy were used to study the
interaction of substrate-supported lipid bilayers (SLBs) with peptides and small molecules.
Cholesterol, the cell membrane staining dye AP3, gramicidin, and alamethicin were examined as
molecules that interact with the membrane. In particular, the interaction between SBLs and peptides
was captured for the first time by Raman spectroscopy using TR-Raman spectroscopy, as a result of
the improvement of the measurement system.
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