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Saccharide plays an important role in physiological and pathological processes, such as cell growth
regulation and cancer cell metastasis. Thus, the saccharide detection in biological systems is a
challenging task. In this study, we have proposed a strategy for the saccharide fluorescence detection
based on a reversible change in fluorescence emission and quenching arising from a dynamic complexation
of lectins with donor-acceptor type fluorescent dyes bearing saccharide moieties.

Triphenylamine-benzothiadiazole donor—-acceptor type dyes indicated an aggregate—induced emission
behavior that is related to the aggregation of the dye molecules to restrict the quenching in the monomer
state arising from nonradiative deactivation in the polar aqueous environment. When the aggregates
of donor-acceptor type dyes were mixed with Concanavalin A that is lectin with a mannose specificity,
the fluorescence intensity was reduced. The mannopyranose moieties introduced in the dye molecules
are trapped with the specific binding packet of Concanavalin A, leading to the aggregate dissociation.
In this dynamic exchange, the resulting dye-Concanavalin A conjugated complex afforded the fluorescence
reduction, as found in the monomer state. The fluorescence emission was recovered reversibly by
addition of excess amounts of methyl mannopyranose, because the dye-Concanavalin A conjugate was
dissociated by the new complexation of Concanaval in A with methyl mannopyranose. The present reversible
exchange in fluorescence emission and quenching can be applied to the saccharide fluorescence detection.
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