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Development of fluorescent probes highly sensitive to membrane potential and
their design principles
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We synthesized novel environment-sensitive fluorophores using a unique
fluorogenic core quinolyl-pyrrole (QP). The obtained dyes showed strong fluorescence
solvatochromism, but their absorption spectra remained nearly unchanged. The introduction of a
dimethylaminophenylethynyl moiety at the quinoline side of the QP resulted in a change in the
fluorescence color from blue to red within a narrow relative permittivity range of roughly 2-10. The

dye reflected voltage changes across liposomal membranes, showing a 3.7-fold enhanced fluorescence
intensity when tested under the same conditions as di-4-ANEPPS, a popular voltage sensitive dye,
which only changed its fluorescence intensity by a factor of 1.2. The voltage sensitivity of the dye

was calculated to be 2.3%/mV. These dyes may be utilized for the studies on the activities of
neurons or chloroplasts.
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