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Construction of an interstrand lock for single-molecule site-specific DNA methylation in a nanopore

Li-Qun Gu and Yong Wang
University of Missouri, USA

In this report, we utilized the nanopore single-molecule sensor to investigate a base-pair specific metal ion/nucleic acids
interaction, and explored its potential application in locus-specific DNA methylation analysis. We identified that divalent
Mercury ion (Hg21) can selectively bind a uracil-thymine mismatch (U-T) in a dsDNA. The Hg21 binding creates a reversible
interstrand lock, called MercuLock, which enhances the hybridization strength by two orders of magnitude. Such MercuLock
cannot be formed in a 5-methylcytosine-thymine mismatch (mC-T). By nanopore detection of dsDNA stability, single bases
of uracil 5-methylcytosine can be distinguished. Since uracil is converted from cytosine by bisulfite treatment, cytosine and
59-methylcytosine can be discriminated. We have demonstrated multiple CpG methylation analysis in a p16 gene CpG island.
This single-molecule assay may have potential in detection of epigenetic cancer biomarkers in biofluids, with an ultimate goal
for early diagnosis of cancer.
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