







    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 Biotechnology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 01 January 2011



                    Toolkit for evaluating genes required for proliferation and survival using tetracycline-regulated RNAi

                    	Johannes Zuber1Â na1, 
	Katherine McJunkin1,2Â na1, 
	Christof Fellmann1,4, 
	Lukas E Dow1, 
	Meredith J Taylor1, 
	Gregory J Hannon1,2,3 & 
	â€¦
	Scott W Lowe1,2,3Â 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volumeÂ 29,Â pages 79â€“83 (2011)Cite this article
                    

                    
        
            	
                        14k Accesses

                    
	
                        197 Citations

                    
	
                            12 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cancer models
	Functional genomics
	RNAi


    


                
    
    

    
    

                
            


        
            Abstract
Short hairpin RNAs (shRNAs) are versatile tools for analyzing loss-of-function phenotypes in vitro and in vivo1. However, their use for studying genes involved in proliferation and survival, which are potential therapeutic targets in cancer and other diseases, is confounded by the strong selective advantage of cells in which shRNA expression is inefficient. We therefore developed a toolkit that combines Tet-regulated miR30-shRNA technology, robust transactivator expression and two fluorescent reporters to track and isolate cells with potent target knockdown. We demonstrated that this system improves the study of essential genes and was sufficiently robust to eradicate aggressive cancer in mice by suppressing a single gene. Further, we applied this system for in vivo negative-selection screening with pooled shRNAs and propose a streamlined, inexpensive workflow that will facilitate the use of RNA interference (RNAi) for the identification and evaluation of essential therapeutic targets.
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                    Figure 1: Dual-color TRMPV vectors enable Tet-regulated shRNA expression for suppression of genes involved in cell proliferation and survival.[image: ]


Figure 2: TRMPV enables RNAi-based evaluation of genes involved in tumor maintenance in vivo.[image: ]


Figure 3: TRMPV-induced suppression of Rpa3 cures clonal MLL-AF9;NrasG12D AML.[image: ]


Figure 4: Pooled negative selection RNAi screening in vivo detects shRpa3 depletion in MLL-AF9;NrasG12D AML.[image: ]
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