







    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



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 07 August 2011



                    Polar actomyosin contractility destabilizes the position of the cytokinetic furrow

                    	Jakub Sedzinski1,2 na1, 
	Maté Biro1,2 na1, 
	Annelie Oswald1, 
	Jean-Yves Tinevez1,2 nAff4, 
	Guillaume Salbreux3 & 
	…
	Ewa Paluch1,2 

Show authors

                    

                    
                        
    Nature

                        volume 476, pages 462–466 (2011)Cite this article
                    

                    
        
            	
                        9407 Accesses

                    
	
                        257 Citations

                    
	
                            14 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Biophysics
	Contractile proteins
	Cytokinesis


    


                
    
    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
Cytokinesis, the physical separation of daughter cells at the end of mitosis, requires precise regulation of the mechanical properties of the cell periphery1,2. Although studies of cytokinetic mechanics mostly focus on the equatorial constriction ring3, a contractile actomyosin cortex is also present at the poles of dividing cells2,4. Whether polar forces influence cytokinetic cell shape and furrow positioning remains an open question. Here we demonstrate that the polar cortex makes cytokinesis inherently unstable. We show that limited asymmetric polar contractions occur during cytokinesis, and that perturbing the polar cortex leads to cell shape oscillations, resulting in furrow displacement and aneuploidy. A theoretical model based on a competition between cortex turnover and contraction dynamics accurately accounts for the oscillations. We further propose that membrane blebs, which commonly form at the poles of dividing cells5 and whose role in cytokinesis has long been enigmatic, stabilize cell shape by acting as valves releasing cortical contractility. Our findings reveal an inherent instability in the shape of the dividing cell and unveil a novel, spindle-independent mechanism ensuring the stability of cleavage furrow positioning.
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                    Figure 1: 
                        The shape of the cleaving cell displays inherent shape instabilities.
                      [image: ]


Figure 2: 
                        Perturbation of the polar cortex enhances cytokinetic shape instabilities.
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Figure 3: 
                        Dynamic characterization and model of shape oscillations.
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Figure 4: 
                        Cell shape stability during cytokinesis.
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        Editorial Summary
How dividing cells stay in shape
Studies of the mechanism of cytokinesis, the process by which a mother cell undergoes cleavage to form two separated daughter cells, often focus on the action of the contractile actomyosin ring at the cell equator. Ewa Paluch and colleagues instead investigate the mechanics of the actomyosin cortex found at the cell poles during cytokinesis. They find that the presence of a contractile polar cortex makes cytokinesis an inherently unstable process that can result in misalignment of the constriction ring. They propose that the membrane blebs forming at the poles of dividing cells stabilize the position by releasing cortical contractility. These findings reveal an inherent instability in the shape of a dividing cell and demonstrate a novel mechanism that helps to limit shape instability.
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