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Perfect Inversion of Supramolecular Chirality by Secondary Nucleation
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In this study, nucleation in the self-assembly of chiral azobenzene
molecules was controlled by light via photoisomerization of azobenzene to invert the chirality that
occurs between molecules (supramolecular chirality). Time-dependent data on self-assembly were
analyzed using a theoretical model used to analyze secondary nucleation in protein amyloid
aggregation, and the contribution of secondary nucleation was demonstrated. Furthermore, we
succeeded in discovering a phenomenon in which a slight asymmetry bias in the molecule is amplified
via hierarchical self-assembly. These results will not only advance our understanding of the
phenomenon of homochirality, in which biomolecules such as proteins and DNA in living organisms are
composed of one chiral handedness of the other, but also provide new desi%n guidelines for the
development of functional materials in which helical structure is key to function.
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