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mRNA quality control 

mRNA mediates the transfer of genetic information from the nuclear genome to the 
cytoplasm, where it is translated into protein. Production of mature mRNA consists of a 
highly complex pathway of synthesis. Along this pathway, aberrant mRNAs can arise from 
mistakes in transcription or alternative splicing or from damaged that occurs after they are 
synthesized. Such damaged mRNAs have the possibility of making incomplete or incorrect 
proteins that could have negative effects on the cell. Cells have surveillance systems that 
recognize and eliminate such aberrant mRNAs to avoid the production of potentially harmful 
protein products.  

 
Aberrant mRNAs and surveillance systems 

A third of human genetic diseases are associated with mutations that generate premature 
termination codons (nonsense codon). These mRNAs containing nonsense codon encode 
C-terminally truncated proteins, some of which may have dominant-negative or deleterious 
gain-of-function effects. In many eukaryotic cells, the nonsense mutation down-regulates 
mRNA level by an important mRNA surveillance system, NMD (nonsense-mediated decay). 
It has been suggested that NMD protects many heterozygous carriers of genes with nonsense 
mutations from manifesting disease phenotypes that would result from expression from 
truncated proteins. There are more examples of aberrant mRNA in cells, including mRNA 
lacking a termination codon (nonstop mRNA). Nonstop mRNAs encode C-terminally 
extended proteins, and some of which may have dominant-negative or deleterious 
gain-of-function effects. It has been shown that nonstop mRNA is rapidly degraded by 
nonstop decay pathway (NSD).  
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Ribosome is essential for mRNA quality control 

In these mRNA-quality control systems, translation is required for the recognition of 
aberrant translation termination. In a case of NMD, translation termination upstream of 
normal position results in the formation of the surveillance complex that triggers rapid decay 
of mRNA. To understand the mRNA surveillance system to eliminate nonstop mRNA, we are 
investigating how ribosomes stalled at the 3’ end of mRNA are released from mRNA. 
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