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Circular dichroism (CD) theory can calculate the CD spectrum of protein from

its three-dimensional structure at atomic level. In this study, we improved this theory as the
structural information of amino-acid side chain (tertiary structure) and backbone (secondary
structure) can be more accurately characterized. New theory was evaluated by the crystal structures
of seventeen proteins by comparing their experimental and theoretical spectra. This method was
applied to the structural analysis of amyloid fibrils of beta2-microglobulin fragment at two pH
values (acid and base conditions). The results showed that the structural differences depending on
pH were ascribed not to the secondary structures but to the intermolecular structures related to
side chain of amino acids, indicating that the CD theory including the VUV region was powerful tool
for the structural research of protein-protein interactions such as amyloid fibrils.
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