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ABSTRACT. DNA methylation plays an important role in 
carcinogenesis and cancer development. In this study, we examined 
gene methylation in epithelial ovarian cancer (EOC) using cationic 
conjugated polymer (CCP)-based fluorescence resonance energy 
transfer (FRET) to evaluate the application of cumulative methylation 
alternations of genes associated with cancer antigen 125 for early 
cancer diagnosis. The methylation status of 3 genes (Ras association 
domain family 1 isoform A, RASSF1A; opioid-binding protein/cell 
adhesion molecule, OPCML; homeobox A9, HOXA9) were examined 
and compared in 35 EOC samples and 11 normal ovarian tissue samples 
using CCP-based FRET. Gene methylation levels were clustered into 3 
sections and assigned a value; values for the 3 genes were summed. 
Although methylation of the OPCML gene was significantly associated 
with stage, histological types, grade, and ascites and that of RASSF1A 
and HOXA9 was not, the sum for the 3 genes was significantly associated 
with stage and ascites. The sum showed higher sensitivity (85.7%) and 
specificity (100%) for discriminating EOC from normal ovarian tissues 
than did the methylation status of RASSF1A, OPCML, and HOXA9 
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(48.6, 77.1, 77.1, and 100, 88.1, 100%, respectively). Combining cancer 
antigen 125 levels with the sum increased the sensitivity to 94.3%. The 
detection and analysis of a panel of genes’ methylation status with the 
CCP-based FRET technique may be useful for diagnosis and screening 
of EOC; the associated cancer antigen 125 can be used to increase 
diagnostic sensitivity.
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