







    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: 12 December 2012



                    Centralspindlin links the mitotic spindle to the plasma membrane during cytokinesis

                    	Sergey Lekomtsev1, 
	Kuan-Chung Su1, 
	Valerie E. Pye2, 
	Ken Blight3, 
	Sriramkumar Sundaramoorthy1, 
	Tohru Takaki1, 
	Lucy M. Collinson3, 
	Peter Cherepanov2, 
	Nullin Divecha4 & 
	â€¦
	Mark Petronczki1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 492,Â pages 276â€“279 (2012)Cite this article
                    

                    
        
            	
                        9831 Accesses

                    
	
                        117 Citations

                    
	
                            13 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cytokinesis
	Membrane trafficking
	Microtubules
	X-ray crystallography


    


                
    
    

    
    

                
            


        
            Abstract
At the end of cell division, cytokinesis splits the cytoplasm of nascent daughter cells and partitions segregated sister genomes1,2. To coordinate cell division with chromosome segregation, the mitotic spindle controls cytokinetic events at the cell envelope. The spindle midzone stimulates the actomyosin-driven contraction of the cleavage furrow, which proceeds until the formation of a microtubule-rich intercellular bridge with the midbody at its centre. The midbody directs the final membrane abscission reaction1,2 and has been proposed to attach the cleavage furrow to the intercellular bridge3. How the mitotic spindle is connected to the plasma membrane during cytokinesis is not understood. Here we identify a plasma membrane tethering activity in the centralspindlin protein complex, a conserved component of the spindle midzone and midbody4. We demonstrate that the C1â€‰domain of the centralspindlin subunit MgcRacGAP associates with the plasma membrane by interacting with polyanionic phosphoinositide lipids. Using X-ray crystallography we determine the structure of this atypical C1â€‰domain. Mutations in the hydrophobic cap and in basic residues of the C1â€‰domain of MgcRacGAP prevent association of the protein with the plasma membrane, and abrogate cytokinesis in human and chicken cells. Artificial membrane tethering of centralspindlin restores cell division in the absence of the C1â€‰domain of MgcRacGAP. Although C1â€‰domain function is dispensable for the formation of the midzone and midbody, it promotes contractility and is required for the attachment of the plasma membrane to the midbody, a long-postulated function of this organelle3. Our analysis suggests that centralspindlin links the mitotic spindle to the plasma membrane to secure the final cut during cytokinesis in animal cells.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        The C1â€‰domain of MgcRacGAP is required for cytokinesis.
                      [image: ]


Figure 2: 
                        Plasma membrane association of the C1â€‰domain of MgcRacGAP.
                      [image: ]


Figure 3: 
                        Artificial plasma membrane tethering of MgcRacGAP restores cytokinesis in the absence of C1â€‰domain function.
                      [image: ]


Figure 4: 
                        Persistent association of the plasma membrane with the midbody requires the C1â€‰domain of MgcRacGAP.
                      [image: ]
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Centralspindlin provides missing link in cell division
At the end of cell division in animal cells, the mother cell splits into two daughter cells and partitions segregated chromosomes in a process called cytokinesis. The mitotic spindle controls cytokinetic events at the plasma membrane, but the mechanisms connecting these two macrostructures have been unclear. Mark Petronczki and colleagues now present a structural and functional analysis that identifies centralspindlin, a protein complex in the spindle midzone and midbody, as a missing link between the mitotic spindle and the plasma membrane â€” a link that secures the final cut during cytokinesis. The authors identify a domain in the MgcRacGAP subunit of centralspindlin as a tether that binds to phosphoinositide lipids in the plasma membrane.
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