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【Purpose and Background of the Research】 

Higher order biological processes represented by 

development, differentiation, and complex metal 

activity are generated by sophisticated regulation 

of gene expression. Ill-regulated gene expression 

frequently results in pathological consequences. 

Thus, elucidating the regulatory mechanism of 

gene expression is required for deeper 

understanding of biological activities and processes, 

and contributes to medical and pharmaceutical 

applications. RNAs are decorated with various 

modifications introduced post-transcriptionally. 

Regulatory gene expression mediated by RNA 

modifications is also called as ‘RNA epigenetics’, 

because they are regulated spatiotemporally by 

expression level of RNA-modifying enzymes as well 

as cellular concentration of metabolites used as 

substrates for RNA modifications. Moreover, 

dysregulation of RNA modifications frequently 

cause human diseases, establishing a new concept 

of disease ‘RNA modopathy’. In this project, we aim 

to elucidate biological processes mediated by RNA 

modifications and to understand molecular 

pathogenesis of RNA modopathies. This project 

comprises the following sub-projects; (1) 

Exploration of RNA epigenetic information and 

functional characterization, (2) Molecular 

pathogenesis of human diseases caused by aberrant 

RNA modifications, and (3) Crossroad between RNA 

epigenetics and DNA epigenetics. 
 
【Research Methods】 

Individual cellular RNAs can be isolated by our 

original method called ‘reciprocal circulating 

chromatography (RCC)’. A species and site of each 

modification in the isolated RNA can be analyzed 

by a highly sensitive detection system for RNA 

molecules using mass spectrometry (RNA-MS). 

mRNA modifications will be analyzed by our new 

method based on RNA chemical biology. We also 

explore RNA-modifying enzymes, enabling us to 

study RNA modification biochemically as well as 

genetically.  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
【Expected Research Achievements and 

Scientific Significance】 

Discovery of novel RNA modifications and 

determination of RNA epigenetic information will 

reveal new regulatory mechanisms of gene 

expression. Identification of RNA-modifying 

enzymes and reader proteins that recognize RNA 

modifications will enable us to approach 

functional and physiological aspects of RNA 

modifications biochemically as well as genetically. 

Understanding of molecular pathogenesis of RNA 

modopathies will contribute to medical and 

pharmaceutical applications. 
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