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Studies of Cyanine Dyes as Fluorescent Probes for Specific DETECTION OF amyloid protein formations
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The deposition of insoluble protein aggregates known as amyloid fibrils in brain tissues is associated with a number of neurodegenerative diseases, including Alzheimer's and Parkinson's diseases. For today a limited number of dyes are used for specific detection of amyloid formations. Main disadvantages of commonly used dyes Thioflavine T and Congo Red are poor reproducibility and limitations of use in some experimental systems. Thus the design of new amyloid–sensitive fluorescent probes is of substantial importance.

Recently we firstly proposed cyanine dyes for specific detection of amyloid formations. It was shown that benzothiazole mono- (T-284) and trimethinecyanines (SH-516) bind fibrillar (-synuclein (ASN) and (-lactoglobuline with significant fluorescence enhancement [A], when presence of monomeric proteins hardly affects the emission intensity of the dyes.

It was shown that T-284 and SH-516 dyes are applicable for detection of different fibrillar protein species, particularly insulin, lysozyme and (-synuclien (wild-type and disease-related mutants A30P and A53T). T-284 demonstrated particular sensitivity to wild-type and A53T (-synuclein, while for SH-516 fluorescence response on proteins presence was almost the same (with except for lysozyme).

It was demonstrated that the both cyanine dyes are suitable for quantitative detection of as little as ~1.5 (g/ml of fibrillar ASN, a comparable detection limit with those of commercially available dyes. The upper detection limit for the SH-516 and T-284 dyes in fluorometric quantification assay was respectively 28 (g/ml and 19 (g/ml of fibrillar protein. Both cyanine dyes appeared to have ability to follow the step-by-step transition of monomeric wild-type and mutant ASN into fibrils, demonstrating good results reproducibility, much better than it was observed for commonly used dye Thioflavin T. The morphology of protein amyloid fibrils assembled was confirmed with high-resolution atomic force microscopy.
The good reproducibility offered by the studied cyanine dyes enables development of reliable fluorometric assays for monitoring of ASN amyloid fibril formation. Such an assay may be adapted for high-throughput screening of potential inhibitors of ASN aggregation.
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