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FLUORESCENCE KINETICS IN THE AID 
FOR DNA MUTATIONS ANALYSIS

Dani Bercovich, PhD.

Human Molecular Genetics & Pharmacogenetic Lab, Migal
Migal - Galilee Bio-Technology Center, Kiryat-Shmona, Israel

In previous attempts at sequence variant scanning by fluorescent melting curve analysis, the primary shortcoming of dsDNA dyes was a strong inhibitory effect upon amplification at dye concentrations required to sufficiently saturate the newly synthesized product. A consequence of using dsDNA-binding dyes below a saturating concentration is that the dye molecules redistribute from regions undergoing thermal denaturation to regions that remain double stranded. Dye redistribution effectively eliminates the ability to detect the subtle fluorescence differences characteristic of heteroduplexes via thermal denaturation. Recently the LCGreen dye was introduced. This dye allow for a higher-sensitivity genotyping assay. LCGreen fluoresces preferentially when bound to double-stranded DNA in a manner similar to SYBR Green but allows for the measurement of melting curves with higher precision. LCGreen can be used at concentrations high enough to saturate the available double stranded binding sites without inhibiting amplification. This characteristic assures product saturation and eliminates the potential for dye redistribution during the melt.  The ability to use saturating levels of LCGreen and the tightly controlled melting temperature  of PCR fragments allow differentiation of the subtle fluorescence changes during the melting transition that occur in a sample containing heteroduplexes species. Such high-resolution melting curve analysis makes it possible to not only assign homozygous and heterozygous SNP genotypes with greater confidence but also to detect previously unknown mutations. We used this method to screen for mutations in the full BRCA1 & 2 genes sequences is Brest cancer patients and the three mismatch repair (MMR) genes, hMLH1, hMSH2 and hMSH6 involving in Hereditary Non-Polyposis Colorectal Cancer (HNPCC) and in the p53 gene. The LightScanner instrument easily detected the fluorescence kinetics between homoduplex and hetrodulpex PCR amplicons after only a short calibrations adjustment.   



