







    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



	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 24 June 2010



                    A coding-independent function of gene and pseudogene mRNAs regulates tumour biology

                    	Laura Poliseno1Â na1Â nAff5, 
	Leonardo Salmena1Â na1, 
	Jiangwen Zhang2, 
	Brett Carver3, 
	William J. Haveman1 & 
	â€¦
	Pier Paolo Pandolfi1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 465,Â pages 1033â€“1038 (2010)Cite this article
                    

                    
        
            	
                        21k Accesses

                    
	
                        1831 Citations

                    
	
                            87 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cancer
	Cancer genetics
	Molecular biology


    


                
    
    

    
    

                
            


        
            Abstract
The canonical role of messenger RNA (mRNA) is to deliver protein-coding information to sites of protein synthesis. However, given that microRNAs bind to RNAs, we hypothesized that RNAs could possess a regulatory role that relies on their ability to compete for microRNA binding, independently of their protein-coding function. As a model for the protein-coding-independent role of RNAs, we describe the functional relationship between the mRNAs produced by the PTEN tumour suppressor gene and its pseudogene PTENP1 and the critical consequences of this interaction. We find that PTENP1 is biologically active as it can regulate cellular levels of PTEN and exert a growth-suppressive role. We also show that the PTENP1 locus is selectively lost in human cancer. We extended our analysis to other cancer-related genes that possess pseudogenes, such as oncogenic KRAS. We also demonstrate that the transcripts of protein-coding genes such as PTEN are biologically active. These findings attribute a novel biological role to expressed pseudogenes, as they can regulate coding gene expression, and reveal a non-coding function for mRNAs.
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                    Figure 1: 
                        PTENP1
                         is targeted by 
                        PTEN
                        -targeting miRNAs.
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Figure 2: 
                        PTENP1
                         3â€² UTR exerts a tumour suppressive function by acting as a decoy for 
                        PTEN
                        -targeting miRNAs.
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Figure 3: 
                        Loss of 
                        PTENP1
                         in cancer.
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Figure 4: 
                        PTEN
                         3â€² UTR and 
                        KRAS1P
                         3â€² UTR function as decoys and a general model for endogenous miRNA decoy mechanism.
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