







    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 Genetics]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature genetics

	technical reports

	
                                    article


    
        
        
            
            
                
                    	Technical Report
	Published: 17 June 2007



                    Toward simpler and faster genome-wide mutagenesis in mice

                    	Sen Wu1, 
	Guoxin Ying2, 
	Qiang Wu2 & 
	â€¦
	Mario R Capecchi1,2Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 39,Â pages 922â€“930 (2007)Cite this article
                    

                    
        
            	
                        2693 Accesses

                    
	
                        112 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Here we describe a practical Cre-loxP and piggyBac transposonâ€“based mutagenesis strategy to systematically mutate coding sequences and/or the vast noncoding regions of the mouse genome for large-scale functional genomic analysis. To illustrate this approach, we first created loxP-containing loss-of-function alleles in the protocadherin Î±, Î² and Î³ gene clusters (Pcdha, Pcdhb and Pcdhg). Using these alleles, we show that, under proper guidance, Cre-loxP site-specific recombination can mediate efficient trans-allelic recombination in vivo, facilitating the generation of large germline deletions and duplications including deletions of Pcdha, and Pcdha to Pcdhb, simply by breeding (that is, at frequencies of 5.5%â€“21.6%). The same breeding method can also generate designed germline translocations between nonhomologous chromosomes at unexpected frequencies of greater than 1%. By incorporating a piggyBac transposon to insert and to distribute loxP sites randomly throughout the mouse genome, we present a simple but comprehensive method for generating genome-wide deletions and duplications, in addition to insertional loss-of-function and conditional rescue alleles, again simply by breeding.
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                    Figure 1: Generation of mouse Pcdh alleles.[image: ]


Figure 2: Generation of large deletions and duplications by Cre-loxPâ€“mediated trans-allelic recombination.[image: ]


Figure 3: Generation of a Cre-loxPâ€“mediated germline translocation between nonhomologous chromosomes.[image: ]


Figure 4: Optimization of piggyBac for multipurpose gene-trapping.[image: ]


Figure 5: Germline transposition.[image: ]


Figure 6: Gene-trap alleles recapitulate a conventional knockout phenotype.[image: ]
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