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DNA methylation analysis utilizing rotation of mismatched base
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We proposed a new analytical method to detect the methylation state of
cytosine in DNA utilizing the rotation of mismatched DNA bases, and evaluated properties and
fabricated a micro-sensing device. Conventionally, although the total amount of methylcytosine can
be measured with antibody, the utility value is poor due to unknown position information in the DNA
sequence. We challenged sequence-selective antibody recognition utilizing outward turned mismatched
bases and rapid measurement by micro-sensing device fabrication. We have developed a novel SPR chip

(epigenetic chip) to realize methylation assessment of oligo- and genomic- DNAs in a small SPR
instrument.
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Table 1 Upper; Sequence of a part of human

MGMT promoter region. Bottom; Probe DNA
sequence to form a duplex with and without
mismatch region at a target methylcytosine.
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Fig.2 Variations in amount of bound antibody to
DNA duplex including mismatch methylcytosine.
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Fig.3 Melting curves of DNA duplexes with
and without mismatch methylcytosine.
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Figure 4 Photographs of & a microchip for
assessing the DNA methylation, and b) hand-held
SPR equipment. c) Schematic of antibody
binding with target methylcytosine in a DNA
bulge region.
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4) Methylation analysis om a microchip
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Figure 5 Schematic procedure for pretreatment
and measurement of  sequence-selective
immunochemical epigenetic analysis on a
micro-chip. @) Fragmentation by restriction
enzyme b) Mixing with a biotinylated
bulge-inducing probe DNA. The probe has a
complementary sequence to hybridize with the
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fragmented sequence of interest, however it lacks
guanine paired with the target cytosine. 3) Heat
denaturation at 95°C for 5 min followed by
cooling to room temperature. 4) Injection of the
mixture solution into a microchip for 30 min, and
anti-methylcytosine antibody for 15 min.
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Figure 6. a) Calibration curves for methylated
and unmethylated lambda DNAs. b) Results of a
methylation ratio assessment of a target cytosine
from genomic DNA. Methylated and
unmethylated lambda DNAs were mixed to form
a model DNA.
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