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Instrumentation of high-throughput Raman optical activity spectrometer and
structural anaylysis of naturing amyloid fibril
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Raman Optical Activity (ROA) is a vibrational spectroscopy sensitive to
molecular conformation in solutions, which can be a new analytical method for protein structures in
solution phase. However, there has been tasks to solve in ROA, a lack of standard way of
interpretation of amyloid fibril proteins and a low sensitivity of the instrument. We targeted on a

rotein insulin as a good model of amKIoid fibril-forming proteins and analyzed its second- and
igher-order proteins structures of the amyloid. On the basis of comparisons of experimental and
calculated ROA spectra, we could determine the stable insulin structure in the fibril as beta-roll
structure, not beta-helical one. The calculation was done by combining molecular dynamics simulation
and quantum mechanical simulation of the sgectra aided with a fragment method. We developed a new
ROA instrument with multi-lens setup which brings 10-times stronger Raman signal compared to
conventional back-scattered one.
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