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Cationic fluorescent dyes showing high fluorescence quantum yield, photobleaching
resistance, and water solubility provide highly useful scaffolds of fluorescent probes. However,
cationic dyes can be easily taken up by the mitochondria due to the high negative potential of
the inner membrane", generating non-specific fluorescent signals that are undesirable
particularly for live cell imaging of nonmitochondrial proteins using protein labeling probes.
In recent years, protein labeling techniques using a protein tag and its specific fluorescent
probes have been widely used as powerful tools for live-cell imaging of proteins. Cationic
probes for their protein tags generally show organelle accumulation, which causes serious
artifacts in a localization analysis. Unfortunately, introduction of anionic carboxyl or sulfo
groups into the probes does not give a solution to this problem, because it causes loss of
membrane permeability of the probes.

In this study, to overcome the limitation, we developed a novel cell-permeable protein-
labeling probe with cationic dyes that could suppress organelle accumulation. The probes
contain bioisosteres of carboxylic acid, which are relatively lipophilic five-membered
heterocyclic derivatives?. In this meeting, the molecular design and organelle accumulation
property of the probe will be reported.
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