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Development of chip device to detect methylations on microRNAs
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Chemical modifications of microRNA molecules potentially alter their
biological functions. This study is aimed for a development of devices to comprehensively detect
methylations of small nucleotide molecules including microRNAs. Efficient purifications of target
microRNAs and highly accurate detection using mass spectrometry are key processes of this system. We

have developed target enrichment method using affinity chromatography to precisely quantify
chemical modifications on microRNAs from a very few amount of RNA samples. Furthermore, the
optimizations of mass spectrometry settings including improvement of ionization efficiency and
adjustment of measurement ranges enabled detection of a very small amount of chemical modifications
(less than 5%) on microRNA oligonucleotides. To detect variety kinds of chemical modifications on
many microRNA species, we have designed chip devices, on which oligonucleotides with complement DNA
sequence of target microRNAs are densely printed.
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