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Living organisms are made up of such components as proteins, DNA, RNA, lipids, and hormones.
Although proteins are essentially made from a maximum of only 20 amino acids, they form various
kinds of enzymes that can catalyze a variety of chemical reactions under very subtle conditions that
cannot always be imitated by chemists. To understand the functions of proteins, it is essential to
determine their atomic coordinates. Once we know these coordinates we can understand and explain the
mechanisms of proteins—their electronic states—from a chemist’s perspective. Moreover, the structures
of biological molecules are useful for drug discovery through the process of structure-based drug design
(SBDD). From this perspective, we have been studying disease-causing molecules—including

viruses—by using cryo-EM and x-ray crystallography.
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