







    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: 26 July 2009



                    A transposon-based chromosomal engineering method to survey a large cis-regulatory landscape in mice

                    	Chikara Kokubu1,2, 
	Kyoji Horie2, 
	Koichiro Abe3, 
	Ryuji Ikeda2, 
	Sumi Mizuno1, 
	Yoshihiro Uno4, 
	Sanae Ogiwara3, 
	Masato Ohtsuka3, 
	Ayako Isotani5, 
	Masaru Okabe5, 
	Kenji Imai3 & 
	â€¦
	Junji Takeda1,2Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 41,Â pages 946â€“952 (2009)Cite this article
                    

                    
        
            	
                        1334 Accesses

                    
	
                        46 Citations

                    
	
                            18 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
A large cis-regulatory landscape is a common feature of vertebrate genomes, particularly at key developmental gene loci with finely tuned expression patterns. Existing genetic tools for surveying large genomic regions of interest spanning over hundreds of kilobases are limited. Here we propose a chromosomal engineering strategy exploiting the local hopping trait of the Sleeping Beauty transposon in the mouse genome. We generated embryonic stem cells with a targeted integration of the transposon vector, carrying an enhancer-detecting lacZ reporter and loxP cassette, into the developmentally critical Pax1 gene locus, followed by efficient local transpositions, nested deletion formation and derivation of embryos by tetraploid complementation. Comparative reporter expression analysis among different insertion/deletion embryos substantially facilitated long-range cis-regulatory element mapping in the genomic neighborhood and demonstrated the potential of the transposon-based approach as a versatile tool for exploration of defined genomic intervals of functional or clinical relevance, such as disease-associated microdeletions.
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                    Figure 1: Experimental design.[image: ]


Figure 2: Distribution of LHED insertions.[image: ]


Figure 3: Surveillance of the intergenic region between Nkx2-2 and Pax1.[image: ]


Figure 4: Surveillance of the 3â€² region of Pax1.[image: ]
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