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This study is aimed for an early detection of intractable cancers such as pancreatic cancer using our own
developed measurement system to detect chemical modifications on microRNAs.

Conventional detection technique including RT-PCR can only detect the quantity of microRNAs, and not
appropriate for the detection of chemical modifications on microRNAs. In the last financial year, we have
developed both purification method of microRNAs and detection technique using mass spectrometry. These
include the development of target enrichment method using affinity chromatography and improvement of
ionization efficiency in mass spectrometry. This enabled the detection of very small amount of chemical
modification (less than 5%) on microRNA oligonucleotides. The goal of this optimization is to detect chemical
modification on microRNAs in clinical samples including tumor tissues, blood and urine. In addition to
improvement of detection technique, we have investigated the relationship between chemical modifications and
functional alterations of microRNAs using cancer cell lines. If these chemical modifications are proved to be
biologically important, they could be useful biomarkers. We have investigated the functional alterations
including growth inhibition, resistance to chemotherapeutic agents after manipulation of the expression of RNA
methylation and demethylation enzymes. These findings suggest that chemical modifications on microRNAs
are not only useful as diagnosis and surrogate biomarkers, but also the methylation and demethylation enzymes

could be crucial therapeutic targets. The targets of methylation/demethylation enzymes include apoptosis related
3



genes, which could be involved in chemoresistance. We have also prepared the samples for methylated RNA
immunoprecipitation followed by sequencing (MeRIP-Seq), which is useful to comprehensively identify
methylation target RNAs. These methylation target RNAs could be useful biomarkers for the detection of
chemical modifications on RNAs. Because there are a wide variety of microRNA species and various kinds of
modifications, it is difficult to comprehensively reveal functional changes after the induction of all kinds of
chemical modifications. Therefore, we have performed in silico virtual screening to predict microRNA function
with or without chemical modifications. The result showed that microRNAs changes their target inhibition
efficiency after induction of chemical modifications through changes of binding affinity between microRNAs
and RNA-induced silencing complex (RISC) proteins.These findings support the notion that methylation on
RNA molecules is biologically important, and could be useful biomarkers to detect cancer initiation and
progression.
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