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Selection of malachite green-binding DNA aptamers and their fluorescence properties
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Although thioflavin T (ThT) as a free form emits little fluorescence in solution, it emits blue
fluorescence (ca. 445~492 nm) with high intensity when bound to targets such as amyloid
fibrils and guanine quadruplex (G4). Therefore, it has been used for fluorescence imaging. So
far, we have synthesized various ThT derivatives and used them as fluorescent probes to
develop detection systems for targets (e.g., genes, cortisol, etc.)'>. Whereas, malachite green
(MG) is known to bind to RNA and DNA (aptamers and G4s) with particular sequences and
emit red fluorescence (ca. 650 nm)>. Therefore, it is expected to construct a system that can
simultaneously detect two types of targets, if MG can be used together with ThT derivatives.
However, MG have insufficient water solubility and low emission intensity, so improvement
by its derivatization is necessary. In this study, we newly synthesized a MG derivative with
improved water solubility and attempted to acquire MG-binding DNA aptamers by SELEX
methods. In addition, we performed the conventional selection using Sepharose gels, and
thereafter screening using a cell sorter. Furthermore, we investigated the fluorescence
properties of the MG derivative for obtained DNA aptamer candidates.
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