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Fluorescence imaging of dephosphorylation enzyme activity in cell nuclei using AND logic
gate based NIR fluorescent probe (Graduate School of Systems Engineering, Wakayama
University) OTakayuki Soeda, Takashi Sakamoto

In most cases, fluorescent probes change its fluorescence behavior in response to a single target
molecule, therefore, it is difficult to image target biomolecule with the environmental
information around the target biomolecule, such as pH, viscosity and temperature. If we
developed an AND-gate fluorescent probe that responds to two different stimuli, fluorescence
imaging of target biomolecule including changes in the environment around the target
biomolecule can be expected. To image specifically the cells at mitotic or apoptosis stage, in
this study, we developed an AND logic gate based NIR fluorescent probe that responds to DNA
and phosphatase activity (phos-QCy-DT). As the phosphatase activity in nuclei at mitotic or
apoptosis stage is enhanced, phos-QCy-DT can visualize cell nuclei at mitotic or apoptosis
stage. The phenolic hydroxy group of QCy-DT, whose NIR fluorescence drastically enhanced
in the presence of dsSDNA having AT rich sequence,' was modified with phosphate derivatives.
Fluorescence properties of phos-QCy-DT and imaging study of culture cells will be discussed.
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