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The investigation of Adenosine-to-Inosine (A-to-I) editing, a crucial base
modification process catalyzed by Adenosine Deaminase that Acts on double-
stranded RNA (ADAR), has significantly advanced with recent sequencing
and bioinformatics developments. This process, which transforms adenosine
into inosine, alters base pairing in genetic codes and affects transcript
functions across various biological features.

Although most existing research on A-to-I editing is focused on double-
stranded RNA, emerging evidence also indicates its occurrence in RNA:DNA
hybrids. However, RNA:DNA hybrid substrates have been overlooked in the
search for A-to-l editing targets. To decipher the complexities of gene
regulation on the genomic DNA and transcribed RNA, and its impact on
human diseases, it is required to establish a new technique that can identify
and analyze such hidden base editing mechanisms.

To address this, we have developed a novel biochemical approach, termed
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Inosine Chemical Labeling and Affinity Molecular Purification (ICLAMP). A
key breakthrough of our study is the first-time demonstration that maleimide
can chemically react with inosine. We explore maleimide as a scaffold for
inosine labeling. Given the established use of maleimide in protein
modifications, a diverse range of maleimide derivatives are available.
Utilizing fluorophore-conjugated maleimide, we confirmed their efficiency
and specificity in labeling inosine within nucleic acids. With biotin—
conjugated maleimide, we purified RNA and DNA containing inosine.

The adaptability of méleimide derivatives allows for innovative inosine
labeling, effectively purifying RNA and DNA samples containing inosine.
ICLAMP holds the promise for high sensitivity in detecting low-abundance
inosine sites and offers significant advantages over existing methods. The
combination of ICLAMP with next-generation sequencing could provide a
versatile platform for identifying novel A-to-I editing sites in both RNA and
DNA, potentially illuminating their biological roles and implications in

human cells.
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