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Early detection and differential diagnosis of a disease is a significant challenge. Asymptomatic disease present in an unknown 
location in the body has to be identified precisely, inexpensively, and quickly. Only a few types of biomarkers can accomplish 

this task, including epigenetic biomarkers based on Methylation of cell-free circulating DNA in blood.
In this presentation an overview of a novel technology for genome-wide detection of DNA methylation in ultra-small 

samples, MethDet, will be presented alongside with results of the proof-of-principle platform for identification of abnormal DNA 
methylation patterns in each sample. This platform allows identification of advanced adenoma of the colon, ductal carcinoma in 
situ, and stage I/II colon cancer. The possibility of differential diagnosis by blood analysis has been established by comparison of 
patterns between benign lesions of the breast vs. ductal carcinoma, and benign ovarian disease vs. adenocarcinoma of the ovary. 
Application of DNA methylome-wide analysis to differential diagnosis of cancer, psychiatric, and neurological diseases will be 
discussed. Drug-specific changes in DNA methylation patterns detected in cell-free circulating DNA from blood of drug-exposed 
patients will be demonstrated.
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