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Abstract: Visualization of specific intracellular biological activities plays a key
role in the understanding of cells behavior; therefore the development of new
generations of probes and sensors remains an important task. Despite the
growing utility of small-molecule fluorophores and a wide variety of
fluorescent probes, only few of them are capable of penetrating spontaneously
into the cell; thus cell sensors are usually composed of a recognition unit, a cell
penetrating unit and a fluorescent unit. In our laboratory we developed a new
versatile methodology for the fast synthesis of fluorescently labelled peptides.
The particularity of the strategy is that the fluorescent probe, generated on the
peptide backbone, functions both as fluorescent sensor as well as cell
penetrating element. Our fluorophores are derivatives of natural products
having hexa-substituted benzene obtained by MCR4. Their synthesis is based
on the new multicomponent reaction recently developed in our laboratory: the
reaction of substituted chiral tetramic acids which together with an aldehyde,
an iso-cyanide, a dienophile and a Lewis acid; produce 3-substituted iso-
indolinones in one pot.! We applied this strategy to synthesize a targeted drug
model consisting of a permeable fluorophore and D-[KLAKLAK]: peptide with
mitochondrial localization and toxicity that mediates apoptosis. The drug
model was tested for biological activity using XTT, flow cytometry and
confocal fluorescent microscopy. Together, these experiments proved the
ability of the fluorescent molecule to transport a non-permeable cell toxic
peptide into the cell with the concomitant recovery of toxicity. Results indicate
that the new fluorescent probes are potentially applicable as cell sensors as well
as drug delivery carriers.
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