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WFE R RO EE (3537) : A method for quantifying global DNA methylation using fluorescence
correlation spectroscopy (FCS) has been established. The single-molecule methylation
assay (SMMA) is based on two methodologies. One methodology, FCS, estimates the
translational diffusion coefficient of molecules in solution, whereas the other
methodology uses the high affinity of methyl-CpG-binding domain protein 2 (MBD2) to bind
specifically to methylated DNA. We studied the specific binding rates of
fluorescence—labeled MBD2 and methylated DNA from biological samples using the automated
FCS system. Using a standard curve with methylated control DNA, we developed the SMMA
index to assess the global DNA methylation level of the biological samples. A marked
decrease in the SMMA index was observed when human leukemia cell lines (U937 and K562)
were cultured with DNA demethylating agents. Our findings clearly indicate the
applicability of SMMA as a simple and rapid tool for quantifying global DNA methylation.
SMMA may prove useful for genome—wide comparative methylation analyses of malignancies
and as an indicator of the demethylation effects of epigenetic drugs.
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