
RNA translation 





• RNA transcribed from DNA is called messenger RNA (mRNA). 
It encodes the sequence of the protein to be synthesized. 

• The protein synthesis is performed by a complex molecular 
machine called ribosome. 
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Ribosome 



• The protein is synthesized from monomers – amino acids 
bound to special small RNA molecules, called transfer RNA 
(tRNA) 

• tRNA is an adaptor molecule. It contains a nucleotide triplet 
called anticodon can interact with complementary mRNA 
codon by forming hydrogen bonds with it. For each of the 61 
codons there is a corresponding tRNA in the cell. 

• Amino-acids could be covalently attached to the 3’-end of 
tRNA molecules resulting in aminoacyl-tRNA (aa-tRNA).  
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• Appropriate amino acid is attached to the 3’-end of 
tRNA molecule by an enzyme called aminoacyl-tRNA 
synthetase 

•  In humans, the 20 different types of aa-tRNA are 
made by the 20 different aminoacyl-tRNA 
synthetases, one for each amino acid of the genetic 
code. 





Elongation 

• There are 3 stages in the translation process – 
initiation, elongation and termination. 

• The process of growing of polypeptide chain 
during translation is called elongation 

• The direction of the polypeptide chain growth 
is from N-terminus to C-terminus. 

• During elongation the growing polypeptide 
chain is covalently attached to tRNA molecule. 
This complex is called peptidyl-tRNA. 
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Elongation  is a cyclical process. Each cycle  comprises 3 
steps –  

1. New codon recognition 

2. Peptide bond formation 

3. Peptidyl-tRNA translocation  





Elongation stage 1.  
Next aa-tRNA binds to A-site 



Elongation stage 2. 
Transpeptidation 
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