







    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: 27 September 2009



                    A role for a neo-sex chromosome in stickleback speciation

                    	Jun Kitano1Â nAff7, 
	Joseph A. Ross1,2Â nAff7, 
	Seiichi Mori3, 
	Manabu Kume4, 
	Felicity C. Jones5, 
	Yingguang F. Chan5, 
	Devin M. Absher6Â nAff7, 
	Jane Grimwood6Â nAff7, 
	Jeremy Schmutz6Â nAff7, 
	Richard M. Myers6Â nAff7, 
	David M. Kingsley5 & 
	â€¦
	Catherine L. Peichel1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 461,Â pages 1079â€“1083 (2009)Cite this article
                    

                    
        
            	
                        4517 Accesses

                    
	
                        264 Citations

                    
	
                            5 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Sexual antagonism, or conflict between the sexes, has been proposed as a driving force in both sex-chromosome turnover and speciation. Although closely related species often have different sex-chromosome systems, it is unknown whether sex-chromosome turnover contributes to the evolution of reproductive isolation between species. Here we show that a newly evolved sex chromosome contains genes that contribute to speciation in threespine stickleback fish (Gasterosteus aculeatus). We first identified a neo-sex chromosome system found only in one member of a sympatric species pair in Japan. We then performed genetic linkage mapping of male-specific traits important for reproductive isolation between the Japanese species pair. The neo-X chromosome contains loci for male courtship display traits that contribute to behavioural isolation, whereas the ancestral X chromosome contains loci for both behavioural isolation and hybrid male sterility. Our work not only provides strong evidence for a large X-effect on reproductive isolation in a vertebrate system, but also provides direct evidence that a young neo-X chromosome contributes to reproductive isolation between closely related species. Our data indicate that sex-chromosome turnover might have a greater role in speciation than was previously appreciated.
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                    Figure 1: 
                        Genetic and cytogenetic evidence of a fusion between one copy of LG9 and the Yâ€‰chromosome in Japan Sea males.
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Figure 2: 
                        Distribution of the Japanese threespine stickleback species pair in a region of sympatry.
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Figure 3: 
                        Behavioural isolation results from divergence in male body size and male dorsal pricking behaviour.
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Figure 4: 
                        Genetic mapping of isolating barriers.
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X chromosomes in speciation
The discovery of a newly formed sex-chromosome system in a Japanese population of threespine stickleback â€” but not in a second closely related species sharing the same habitat â€” provides evidence that sex-chromosome changes may have a greater role in causing reproductive isolation and speciation than was thought. Genetic mapping showed that the newly evolved X chromosome contains genes for male courtship behaviour, whereas the ancestral X chromosome contains genes for both behavioural isolation and hybrid male sterility. These traits contribute to an effective reproductive barrier between this species and the ancestral form found in the Pacific Ocean.
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