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In this study, several attempts were made to detect and control the dynamic
ordering of proteins by site-specific introduction of nonnatural amino acids and nonnatural
molecules. Throughout this study, unique methods were develoged for expression of fluorescent
antibodies that can detect antigen-binding as fluorescence change, in vivo expression of proteins
containing nonnatural amino acids, molecular evolution of non-natural aminoacyl-tRNA synthetase
within liposomes, specific chemical modification of nonnatural amino acid-containing proteins,
introduction of nonnatural molecules into proteins, and inter- and intramolecular photocrosslinking
of protein-protein interaction and protein conformational change. These achievements based on the
incorporation of nonnatural molecules allowed detection and control of the dynamic ordering of
proteins in vitro and in vivo.
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