
Splicing Is Temporally and Functionally Coupled with 
Multiple Steps in Gene Expression 

•  Splicing in the nucleus can 
influence mRNA translation in 
the cytoplasm. 

•  nonsense-mediated mRNA 
decay (NMD) – A pathway 
that degrades an mRNA that 
has a nonsense mutation 
prior to the last exon. 

The Exon Junction Complex complex 
couples splicing with NMD 



Nonsense‐mediated Decay 

NMD is a translation‐dependent degradation pathway specifically targeting mRNAs wherein 
the first in frame stop codon is a poor context for translation termination. In mammals the 
presence of  one or more Exon Junction Complexes  50 or more nucleotides  downstream of 
such a stop codon  enhance the NMD efficiency. 







The Exon Junction Complex (EJC)  is a set of 
proteins stably deposited on spliced mRNAs 
about 20 nucleotides upstream of exon‐exon 
junctions. 
The EJC is involved in mRNA export, 
localization and decay. 





Purpose of NMD 

• NMD functions to down regulate abnormal transcripts that are 
a consequence of abnormalities in gene expression  because the 
resulting protein while often unstable can function in dominant‐
negative  or other ways that are deleterious to the cell. 

• It makes sense for cells to eliminate abnormal potentially 
harmful transcripts early in their biogenesis. To do so. 
mammalian cells utilize nonsense codon recognition during a 
pioneer round of translation to elicit NMD 

• It regulates  35% of alternatively splice transcripts 

mRNA quality control or mRNA surveillance mechanism 

NMD targets alternatively spliced transcripts  



Moore and Proudfoot, Cell 136, 688 2009. 



One example of cell toxicity when 
NMD does not occur 



NMD regulates approximately 25‐35% of all 
alternatively spliced human transcripts 



Splicing factors can mediate alternative splicing –activated 
NMD as a means of negative feedback regulation 



NMD in mammalian cells 



Genetic conditions in which NMD can modulate 
phenotype 



The pioneer round of translation 

UP‐Frameshift suppresor proteins (UPF) 



The pioneer translation initiation complex is 
functionally distinct from but structurally overlaps 
with the steady‐state translation initiation complex 







Nonsense Mediated Decay 
Summary 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NMD 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clinic Jill 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AFFECT 
SPLICING.  Luca Cartegni,Shern L.Chew  and Adrian 
R.Krainer. Nature Review Genetics , 3, 265, 2002  


