







    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

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 16 June 2013



                    Oocyte differentiation is genetically dissociable from meiosis in mice

                    	Gregoriy A Dokshin1,2,3, 
	Andrew E Baltus1,2,3, 
	John J Eppig4 & 
	â€¦
	David C Page1,2,3Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 45,Â pages 877â€“883 (2013)Cite this article
                    

                    
        
            	
                        8019 Accesses

                    
	
                        75 Citations

                    
	
                            16 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Embryogenesis
	Genetics
	Oogenesis


    


                
    
    

    
    

                
            


        
            Abstract
Oogenesis is the process by which ovarian germ cells undertake meiosis and differentiate to become eggs. In mice, Stra8 is required for the chromosomal events of meiosis to occur, but its role in differentiation remains unknown. Here we report Stra8-deficient ovarian germ cells that grow and differentiate into oocyte-like cells that synthesize zonae pellucidae, organize surrounding somatic cells into follicles, are ovulated in response to hormonal stimulation, undergo asymmetric cell division to produce a polar body and cleave to form two-cell embryos upon fertilization. These events occur without premeiotic chromosomal replication, sister chromatid cohesion, synapsis or recombination. Thus, oocyte growth and differentiation are genetically dissociable from the chromosomal events of meiosis. These findings open to study the independent contributions of meiosis and oocyte differentiation to the making of a functional egg.
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                    Figure 1: Stra8-deficient ovarian germ cells differentiate into oocyte-like cells.[image: ]


Figure 2: A Stra8-deficient oocyte-like cell displays the ultrastructural features of a wild-type oocyte.[image: ]


Figure 3: Stra8-deficient oocyte-like cells grow and differentiate without meiotic prophase.[image: ]


Figure 4: Stra8-deficient oocyte-like cells organize ovulation-competent follicles.[image: ]


Figure 5: Stra8-deficient oocyte-like cells divide asymmetrically upon maturation.[image: ]


Figure 6: Premeiotic chromosome replication is dispensable for oocyte differentiation.[image: ]


Figure 7: Stra8-deficient oocyte-like cells cleave to yield two-cell embryos upon fertilization.[image: ]


Figure 8: A proposed model for the initiation of both meiosis (top) and oocyte growth and differentiation (bottom) in the mouse ovary.[image: ]
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