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ing conventional limitations
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Oral contribution

We report the design and synthesis of a dendritic molecular architecture that combines two distinct photo-
switchable units: a diarylethene (DAE, switchable between open and closed forms) and a dicyanomethylene-4H-
pyran (DCM, E/Z-isomerizable) fluorophore. The system was constructed using a predictable molecular dynamics
approach and a click chemistry strategy [1-3]. This molecular construct exhibits a fluorescence hysteresis effect
driven by intramolecular Forster Resonance Energy Transfer (FRET). The hysteresis arises from a kinetic mis-
match between the switching speeds of the DAE and DCM units, leading to non-linear and light-dependent fluo-
rescence responses. Our design enables programmable, FRET-mediated fluorescence switching, where sequences
of UV and visible light produce distinct emission states. Notably, these emission states can be generated under
identical illumination conditions, bypassing the limitations imposed by traditional photo-stationary equilibria. This
fluorescence hysteresis allows the system to act as an optical memory, encoding multiple fluorescence states.
Moreover, it is capable of establishing fluorescence—absorption correlation cycles under various wavelength com-
binations, a property that holds promise for multiplexed bioimaging, programmable drug delivery, and monitoring
dynamic cellular processes.
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Fig. 1 (a) Conception of the chemical building block combining two different isomerization mechanisms and its extensible structures;
(b) Fluorescence hysteresis mechanism illustration; (c) Potential biological applications of integrating the building block.
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