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Abstract 

Nonsense mutations, which lead to premature termination codons (PTCs) in mRNA 

coding region, account for ~20% of mutations associated with human diseases. 

Current treatments for diseases related to nonsense mutations often lack specificity or 

may cause severe off-target effects and immunogenicity. Therefore, we developed a 

CRISPR-independent, programmable targeted pseudouridylation method RESTART, 

which can efficiently and specifically edit PTC sites on mammalian cell mRNA, 

thereby achieving effective readthrough and functional rescue in disease cell models 

related to nonsense mutations. Moreover, the restricted off-target edits induced by 

RESTART are generally “benign” as they do not change the coding information or the 

global gene expression. Collectively, RESTART is a promising RNA-editing tool for 

research and therapeutics. 
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