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Epigenetic regulation of drug metabolism via RNA editing and microRNA
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We found that there is a large interindividual variability in ADARL
expression in the human liver. We identified multiple A-to-1 RNA editing sites in the 3"-UTR of AhR
mRNA in the human liver. Knockdown of ADARL by siRNA in hepatoma cells resulted in the increase of
AhR protein and CYP1Al induction. This phenomenon was owing to the fact that miR-378-dependent
down-regulation of AhR was abolished by ADAR1 knockdown. Next, we found multiple A-to-1 RNA editing
sites in the 3"-UTR of DHFR mRNA in the human breast tissue. The knockdown of ADAR1 by siRNA in
breast cancer cells resulted in the decrease of DHFR protein. That was due to the creation of
binding sites of miR-25 and miR-125-3p. The decreased level of DHFR protein increased the response
to methotrexate, an DHFR inhibitor which is used for treatment of cancers. In summary, we could
demonstrate that A-to-1 RNA editing post-transcriptionally regulates pharmacokinetics and
pharmacodynamics.
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