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DNA is a precisely designable nanomaterial that forms higher-order structures, including
double helix, based on its primary sequence and exhibits structure-derived functions. In recent
years, reversible control of these higher-order structures using photoresponsive molecular
switches has attracted significant attention. However, most previous studies have relied on
thermally unstable azobenzene (AB) photoswitches, limiting precise structural control.

In this study, we investigated the photocontrol of DNA higher-order structures using a new
thermally stable photoswitch, sterically hindered stiff stilbene (HSS), which also undergoes
large structural changes comparable to those of AB. An HSS derivative bearing ammonium
salts at both ends (HSS-diam) changed the melting temperature (7,) of DNA
(GTTACGTAAC) upon photoisomerization in HEPES buffer solution, whereas an HSS
derivative bearing guanidinium salts at both ends (HSS-digua) drastically induced drastic
changes in solubility between dissolution and aggregation upon photoisomerization.
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