







    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

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                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: 30 June 2013



                    Unusual base pairing during the decoding of a stop codon by the ribosome

                    	Israel S. Fernández1, 
	Chyan Leong Ng1 nAff3, 
	Ann C. Kelley1, 
	Guowei Wu2, 
	Yi-Tao Yu2 & 
	…
	V. Ramakrishnan1 

Show authors

                    

                    
                        
    Nature

                        volume 500, pages 107–110 (2013)Cite this article
                    

                    
        
            	
                        15k Accesses

                    
	
                        122 Citations

                    
	
                            18 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Ribosome
	RNA modification
	tRNAs
	X-ray crystallography


    


                
    
    

    
    

                
            


        
            Abstract
During normal translation, the binding of a release factor to one of the three stop codons (UGA, UAA or UAG) results in the termination of protein synthesis. However, modification of the initial uridine to a pseudouridine (Ψ) allows efficient recognition and read-through of these stop codons by a transfer RNA (tRNA), although it requires the formation of two normally forbidden purine–purine base pairs1. Here we determined the crystal structure at 3.1 Å resolution of the 30S ribosomal subunit in complex with the anticodon stem loop of tRNASer bound to the ΨAG stop codon in the A site. The ΨA base pair at the first position is accompanied by the formation of purine–purine base pairs at the second and third positions of the codon, which show an unusual Watson–Crick/Hoogsteen geometry. The structure shows a previously unsuspected ability of the ribosomal decoding centre to accommodate non-canonical base pairs.
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                    Figure 1: Chemical differences between uridine and pseudouridine, and experimental set-up.


Figure 2: Overall and detailed view of the base pairs involved in the codon–anticodon interaction.


Figure 3: Interaction of ribosomal bases with the codon–anticodon base pairs.
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        Editorial Summary
Surprising base pairs fool ribosome
When messenger RNA is translated into protein, the end of the protein-coding sequence is indicated by a three-base stop codon. Stop codons do not code for an amino acid, but recently it was shown that changing the first base to a pseudouridine (Ψ, the C-glycoside isomer of the nucleoside uridine) allows the incorporation of an amino acid, such that translation could continue past the stop codon. Venki Ramakrishnan and colleagues have determined the structure of the 30S ribosomal subunit in complex with an mRNA with ΨAG at the A site and a portion of serine transfer RNA. The structure reveals unexpected purine–purine base pairing at the first position of the codon and unusual pairing at the second and third positions. This study provides additional evidence for plasticity in the decoding centre of the ribosome.
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