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Development of luminescent probes for selective detection of double stranded DNA
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Development of fluorescent probes that selectively interact with double stranded (ds) DNA is actual for several modern diagnostics and research methods. For today cyanine dyes are the most sensitive fluorescent probes for nucleic acids detection. But majority of widely used cyanines demonstrate comparable sensitivity both to dsDNA and single stranded DNA or RNA. Earlier we proposed trimethine cyanine dyes with crescent molecule shape as efficient groove binders, interacting with dsDNA with up to hundred times emission increasing and demonstrating high selectivity to dsDNA as compared with RNA [1].

For representative of family of trimethine cyanines – iso-propyl meso-substituted benzothiazole dye Cyan βiPr the ability to form luminescent aggregates (J-aggregates) selectively in the presence of dsDNA was shown [2]. The high preference of Cyan βiPr to formation of the J-aggregates on AT-containing polynucleotides as compared to GC-containing ones points on the formation of the aggregates in the dsDNA groove. Both absorption and fluorescence spectra maxima of such J-aggregates are shifted as compared to the corresponding spectra of the non-aggregated dye (Table). Applicability of Cyan βiPr for single molecule detection techniques was shown by the studies of the dye in presence of poly(dA)-poly(dT) polynucleotide by fluorescent microscopy. This way red fluorescent images corresponding to the emission of dye J-aggregates were obtained. 

Table.  Spectral-luminescent characteristics of Cyan βiPr dye.
	free dye
	in DNA presence

	(ex, nm
	(em, nm
	(ex, nm
	(em, nm
	IDNA/Ifree

	554
	571
	553 / 595*
	572 / 605*
	16.7 / 20.7*


(ex((em) - excitation (emission)spectrum maximum,  IDNA/Ifree – dye emission intensity  increasing upon binding with DNA; * – characteristics of J-aggregate band.

Thus we propose meso-substituted trimethine cyanine dyes as probes for using in techniques that require selective detection of dsDNA in solution as well as for the visualization of dsDNA molecules in fluorescent microscopy.
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