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(B iY(Purpose)]
Adenosine-to-inosine (A-to-1) RNA editing is a post-transcriptional modification, which is catalyzed by adenosine deaminase
acting on RNAI(ADARI) and ADARZ2. ADARI is expressed as two isoforms: a type | interferon (IFN)-inducible ADARI
p130 and ADARI pl10. ADARI pl50 is predominantly expressed in the cytoplasm and enriched in lymphoid organs, whereas
nuclear ADART p110 and ADARZ2 are abundant in the brain, all of which recognize double-stranded RNAs (dsRNAs) as
targets. Although its frequency is quite rare, RNA editing sometimes occurs in coding regions, affecting protein functions by
altering amino acid sequences, given that inosine is interpreted as guanosine by the translational machinery. Coding sites are
generally edited in the nucleus, given that the corresponding exon forms a dsRNA structure with an adjacent intron. This
means that the processing must be executed by nuclear ADARI p110 or ADAR? before splicing. Therefore, certain coding
sites, which are edited by cyloplasmic ADAR] pl50, remain unidentified. However, we previously found that RNA editing at
two coding sites in antizyme inhibitor 1 (AZINI) protein is sustained in Adar! pl10/Aadr? double knockout mice, Thus, this
study was aimed to elucidate the molecular mechanisms underlying RNA editing of AZINImRNA.,

[ A & UNT B (Methods/Results) ]
We first investigated whether two RNA editing sites of the Azir/ gene were responsible for type I IFN treatment in vitro, For
this purpose, we stimulated mouse macrophage-like Raw 264.7 cells with IFNB1 to induced ADAR] p1350 and found that the
editing levels of these two sites significantly increase. Second, we transfecied a plasmid containing enhanced green fluorescent
protein (EGFP)-tagged ADART p110, pi50 or ADAR2 into Adar I/ddar2 double-knockout (A1/A2 dKO) Raw 264.7 and
human HEK293T cells and found that AZINI coding sites are editabie in vitro only by ADARI p150 at the mature mRNA
stage, which is conserved between human and mouse cell lines. Thirdly, to identify the dsRNA structure required for Azinl
RNA editing, we expressed mCherry-fused reporter mRNA in Raw 264,7 cells and found that a dsRNA structure is formed
between the corresponding exon and the downstream exon after the splicing of the the intron intervening between these two
exons. Fourthly, we expressed various EGFP-tagged ADARI mutants in AI/A2 dKO Raw 264.7 cells and found that the
intracellular localization of ADARI, but not binding capacity to Z-RNA, is critical for regulating AzinT RNA editing. Lastly,
to investigate whether ADAR1 150 is responsible for Azinl RNA editing in vive, we created Adar! p150~ mice and found that
RNA editing at Azinl coding sites was absent in these mutant mice.

(#& #E(Conclusion)]
The results obtained in this study collectively indicate that AZIN1 coding sites are edited by ADARI pl50 after splicing in
vitro and in vive, This is the first case in which coding sites are editable by ADARs after splicing, modulating the degree of
recoding via regulation of ADARI p150 expression. RNA editing of Azinl coding sites is known to affect intracellular
localization of AZINI, altering the binding partners. In addition, multiple lines of evidence suggest that RNA editing of
AZINT coding sites is increased in cancers, which is most likely a response to type I IFN production frem the chronic

inflammatory environment of cancers in addition to a possible increase in ADAR/ copy numbers.
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