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Abstract

Intracellular RNA modifications, such as substitutional RNA editing and 2’-O-methylation, play a crucial role in
the regulation of biological processes. Cleavage of target RNA that depends on the specific site of RNA modification is
a useful tool for analyzing and regulating intracellular processes related to these characteristic modification.
Hammerhead ribozymes have been utilized as small catalytic RNAs for cleaving target RNA at a specific site. Here, we
reveal a design strategy for a hammerhead ribozyme that specifically recognizes specific site of 2’-O-methylation and
adenosine to inosine (A-to-I) and cytosine to uracil (C-to-U) substitutional RNA-editing sites. The initial editing-
specific HHR, parental HHR, was designed to cleave 5’ to the target-editing site. This HHR design provides Watson—
Crick base pairing between the recognition base that is close to the cleavage site and adenosine or cytosine of the
target-editing site. On the basis of this HHR, the recognition base was altered to pair only with the edited base, not with
the unedited base. According to this rule, cytosine was used as a recognition base for A-to-I RNA editing-specific
cleavage. Similarly, guanosine was changed to adenosine for C-to-U-specific cleavage. These designed ribozymes
showed higher cleavage activity against both A-to-I edited HTR2C RNA fragments and C-to-U edited APOB RNA
fragments than against the non-edited these RNAs in vitro. We also demonstrated that the ribozyme designed for A-to-I
RNA editing recognition at the Q/R site on filamin A (FLNA) showed editing-specific cleavage activity against
physiologically edited FLNA mRNA extracted from the cultured cells. The data in this study provided an experimental
basis for the RNA editing-dependent degradation of specific target RNA in vivo.
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