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Molecular mechanisms of mammalian endogenous RNA-dependent DNA base modification
and disease pathogenesis due to dysregulation
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In this study, we have found that an enzyme named ADAR, originally
discovered and considered as a double-stranded RNA-specific adenosine deaminase, can edit adenosine
(A) into inosine (1) of RNA and even surprisingly, of DNA in RNA:DNA hybrid double strand. The fact
indicates that even mammalian cells have endogenous genomic DNA editing system, which is guided by
RNA:DNA hybrid strand formation and the ADAR. Since inosine can base pairs with cytidine(C), A-to-I
editing has a similar effect on genetic information to mutation into guanosine (G). Thus, the A-to-I

DNA editing can be considered an endogenous active DNA mutating or repairing mechanism. We revealed
that A-to-1 DNA editing activity by the ADAR was required for cell survival. Furthermore, we have
invented a new technique for detecting and quantifying overlooked inosines in nucleic acids.
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