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RNA editing –
the post-transcriptional modification of the 
base sequence of mRNA.



Thus, the protein produced upon translation is different from that 
predicted from the gene sequence, 

but this example is perhaps
even more dramatic than the case of splicing—

instead of stretches of the mRNA being reassorted, during editing, 
individual bases are either inserted,

deleted, or changed. 

That is, the coding information in the RNA is 
altered.



RNA editing was first discovered in trypanosomes, and
later found to occur in viruses, plants, slime molds,
mammals (including humans and marsupials), squid,
and dinoflagellates.

It is now recognized as a widespread mechanism for
changing gene-specified codons and thus protein
structure and function.



Two mechanisms that mediate editing:

site-specific 
deamination 
of adenines 
or cytosines

guide RNA–
directed 
uridine 

insertion or 
deletion
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Site-specific deamination of cytosines









Site-specific deamination of adenines 





▪ These editing events could affect splicing, RNA localization,
RNA stability, and translation.

▪ A → I RNA editing is particularly abundant in brain tissues,
occurring primarily in receptors and ion channels.

▪ Not surprisingly, editing defects occur in a number of
neurological disorders. Altered editing patterns are
associated with inflammation, epilepsy, depression,
malignant gliomas (brain tumors), and amyotrophic lateral
sclerosis (ALS).





Guide RNA–directed uridine 

insertion or deletion



▪ A very different form of RNA editing is found in the RNA
transcripts that encode proteins in the mitochondria of
trypanosomes.

▪ In this case, multiple Us are inserted into specific regions of
mRNAs after transcription (or, in other cases, Us may be
deleted).

▪ These insertions can be so extensive that, in an extreme
case, they amount to as many as half the nucleotides of the
mature mRNA. The addition of Us to the message changes
codons and reading frames, completely altering the
“meaning” of the message.



What are guide RNAs (gRNAs)?

❑ gRNAs range from 40 to 80 nucleotides in length and are 
encoded by genes distinct from those that encode the mRNAs 
on which they act. 

❑ Each gRNA is divided into three regions: 

▪ The first, at the 5’end, is called the anchor and directs the 
gRNA to the region of the mRNA it will edit; 

▪ the second determines exactly where the Us will be 
inserted within the edited sequence; 

▪ and the third, at the 3’end, is a poly-U stretch. 



Mechanism of editing






