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Fluorescent dyes are small compounds that exhibit favorable optical properties, such as 

brightness, photostability, and narrow bandwidth relative to fluorescent proteins. They can be 

designed to be membrane permeable to illuminate intracellular milieu or membrane 

impermeable to report extracellular structures. Thus, the aim of the research is to study the new 

series of monomethine cyanine dyes with different substituents as fluorescent probes for nucleic 

acids in vitro detection and visualization in microscopy. Fluorescence spectroscopy, 

fluorescence and confocal microscopies were used to characterize spectral-luminescent 

properties of studied dyes.  

The studied dyes possess low fluorescence intensity in the aqueous buffer. All dyes give 

a stronger response in the RNA presence compared to DNA. The binding to nucleic acids also 

results in a significant increase in fluorescence intensity of the studied dyes. We have observed 

that benzoxazole quinoline dye Sl-2598 and benzothiazole quinoline dye Sl-2000 possesses the 

most significant spectral response on nucleic acids presence.  

Thus, we believe these dyes could be sensitive to organelles containing nucleic acids. 

To prove our suggestion, we have performed staining of live and fixed cells by fluorescence 

microscopy. We have found that all dyes proved to be membrane-permeant and stain the sub-

cellular components in live cells. Moreover, all studied dyes penetrate the nuclear membrane 

and stain large structures within the nucleus, which are most probably nucleoli. We have used 

antibodies against Ki-67 protein for a co-localization analysis of dye Sl-2000 using confocal 

laser scanning microscopy (CLSM) to investigate this possibility. Thus, the co-localization data 

analysis indicates the localization of the benzothiazole quinoline cyanine dye Sl-2000 in 

nucleoli with antibodies against Ki-67 (Fig. 1). We have also studied the photostability of Sl-

2000 (its photobleaching). It was shown that under direct irradiation, Sl-2000 retains 

fluorescent staining stability in the nucleoli for 1 minute 30 seconds.  

Due to the high sensitivity to ribonucleic acid and good photostability, benzothiazole 

quinoline cyanine Sl-2000 is suggested as an efficient high-sensitive stain for nucleoli 

visualization in live and fixed cells. 

 

 
Fig. 1. CLSM images of colocalization of Sl-2000 dye with antibodies against Ki-67 protein 

in MCF-7 cells. (a – studied dye Sl-2000, b – antibodies against Ki-67 protein,  

c – Hoechst, d – merged channel of Sl-2000, antibodies against Ki-67 and Hoechst).  

Scale bars = 10 µm 
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