





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Alternative Cdc20 translational isoforms bypass the spindle assembly checkpoint to control mitotic arrest duration
  
      Mary Jane Tsang,  View ORCID ProfileIain M. Cheeseman

  
      doi: https://doi.org/10.1101/2021.10.24.465552 

  
  
  

Mary Jane Tsang 
1Whitehead Institute for Biomedical Research, 455 Main Street, Cambridge, MA 02142
2Department of Biology, Massachusetts Institute of Technology, Cambridge, MA 02142

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Iain M. Cheeseman 
1Whitehead Institute for Biomedical Research, 455 Main Street, Cambridge, MA 02142
2Department of Biology, Massachusetts Institute of Technology, Cambridge, MA 02142

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Iain M. Cheeseman
	For correspondence: 
icheese@wi.mit.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Mitotic chromosome segregation defects activate the Spindle Assembly Checkpoint (SAC), which inhibits the APC/C co-activator Cdc20 to induce a prolonged cell cycle arrest. Once errors are corrected, the SAC is silenced thereby allowing anaphase onset and mitotic exit to proceed. However, in the presence of persistent, unresolvable errors, cells can undergo “mitotic slippage”, exiting mitosis into a tetraploid G1 state and escaping the cell death that results from a prolonged arrest. The molecular logic that allows cells to balance these dueling mitotic arrest and slippage behaviors remains unclear. Here we demonstrate that human cells modulate their mitotic arrest duration through the presence of conserved, alternative Cdc20 translational isoforms. Translation initiation at downstream start sites results in truncated Cdc20 isoforms that are resistant to SAC-mediated inhibition and promote mitotic exit even in the presence of mitotic perturbations. Targeted molecular changes or naturally-occurring mutations in cancer cells that alter the relative Cdc20 isoform levels or its translational regulatory control modulate both mitotic arrest duration and anti-mitotic drug sensitivity. Our work reveals a critical role for the differential translational regulation of Cdc20 in mitotic arrest timing, with important implications for the diagnosis and treatment of human cancers.
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