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In this study, physicochemical analyses of non-canonical nucleic acid
structures were performed in consideration of the effect of chemical environment in cells. The
functions of the non-canonical nucleic acid structures, which are assumed as Dimensional Code of
central dogma in this research, have been clarified at the molecular level. This study also tried
artificial regulation of the Dimensional Code by rationally designing molecules that induce and
stabilize the non-canonical nucleic acid structures. Throughout the study, various physicochemical
parameters in different chemical environments were obtained. Based on the obtained findings, we
designed and synthesized artificial small molecules and nucleic acids that specifically interact
with the target non-canonical nucleic acid structure. Furthermore, the molecules were applied for
controlling fundamental reactions in central dogma, such as replication, transcription, and
translation, both inside and outside cells.
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