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A-to-I RNA editing as a fitness factor in cell survival and differentiation 
Bertrand Tan 
Department of Biomedical Sciences, Chang Gung University, Taiwan 
譚賢明  長庚大學生物醫學系 
 
ABSTRACT 
 
Among mechanisms that demarcate metazoan transcriptomes, adenosine-to-
inosine (A-to-I) RNA editing introduces single nucleotide variations in the 
nascent transcripts, and is catalyzed by the adenosine deaminse acting on 
RNA (ADAR) family enzymes. Despite the seemingly message-disrupting 
nature of this base change, RNA editing critically underpins organism survival 
and development. However, evidence for its functional output remains largely 
elusive. Studies on the implications of RNA editing in cell growth and 
differentiation are presented and discussed: First, our work has unveiled novel 
tissue-specific but divergent roles of ADAR1 and ADAR2 in skeletal 
myogenesis. Expression of these two editors displayed programmed 
alteration that is oppositely coordinated with differentiation cues. Furthermore, 
we found that the contrasting roles of these two enzymes in myogenic 
differentiation are exerted via targeting distinct sets of targets. Second, gene 
ontology analysis of the known RNA editing targets further unveiled a 
preponderance of genes related to apoptosis regulation, among which proto-
oncogenes XIAP and MDM2 encode two the most abundantly edited 
transcripts. The main RNA editor ADAR1 directly targets this 3’ UTR editing of 
XIAP and MDM2, and further negatively regulates the expression of their 
protein products by modulating spatial distribution and translation efficiency of 
the target transcripts. Finally, ADAR1 militates against the XIAP-dependent 
suppression of apoptotic response. Together, our results strengthened the 
significance of ADAR1 and RNA editing in the functional output of 
transcriptome, and also provided mechanistic explanation for ADAR1’s roles 
in development and tumorigenesis. 
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