







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 21 March 2012



                    A new understanding of the decoding principle on the ribosome

                    	Natalia Demeshkina1,2Â na1, 
	Lasse Jenner1,2Â na1, 
	Eric Westhof3, 
	Marat Yusupov1,2 & 
	â€¦
	Gulnara Yusupova1,2Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 484,Â pages 256â€“259 (2012)Cite this article
                    

                    
        
            	
                        9417 Accesses

                    
	
                        251 Citations

                    
	
                            12 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Ribosome
	Structural biology
	tRNAs


    


                
    
    

    
    

                
            


        
            Abstract
During protein synthesis, the ribosome accurately selects transfer RNAs (tRNAs) in accordance with the messenger RNA (mRNA) triplet in the decoding centre. tRNA selection is initiated by elongation factor Tu, which delivers tRNA to the aminoacyl tRNA-binding site (A site) and hydrolyses GTP upon establishing codonâ€“anticodon interactions in the decoding centre1,2,3,4,5,6,7,8,9. At the following proofreading step the ribosome re-examines the tRNA and rejects it if it does not match the A codon2,3,10,11,12,13,14. It was suggested that universally conserved G530, A1492 and A1493 of 16S ribosomal RNA, critical for tRNA binding in the A site15,16,17, actively monitor cognate tRNA18, and that recognition of the correct codonâ€“anticodon duplex induces an overall ribosome conformational change (domain closure)19. Here we propose an integrated mechanism for decoding based on six X-ray structures of the 70S ribosome determined at 3.1â€“3.4â€‰Ã… resolution, modelling cognate or near-cognate states of the decoding centre at the proofreading step. We show that the 30S subunit undergoes an identical domain closure upon binding of either cognate or near-cognate tRNA. This conformational change of the 30S subunit forms a decoding centre that constrains the mRNA in such a way that the first two nucleotides of the A codon are limited to form Watsonâ€“Crick base pairs. When UÂ·G and GÂ·U mismatches, generally considered to form wobble base pairs, are at the first or second codonâ€“anticodon position, the decoding centre forces this pair to adopt the geometry close to that of a canonical CÂ·G pair. This by itself, or with distortions in the codonâ€“anticodon mini-helix and the anticodon loop, causes the near-cognate tRNA to dissociate from the ribosome.
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                    Figure 1: 
                        Codonâ€“anticodon interactions in the decoding centre on the 70S ribosome.
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Figure 2: 
                        The nature of the decoding centre.
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Figure 3: 
                        The principle of decoding.
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