





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Single-chromosome aneuploidy commonly functions as a tumor suppressor
  
      Jason M. Sheltzer, Julie H. Ko, Nicole C. Habibe Burgos, Erica S. Chung, Colleen M. Meehl, Verena Passerini, Zuzana Storchova, Angelika Amon

  
      doi: https://doi.org/10.1101/040162 

  
  
  

Jason M. Sheltzer 
1 David H. Koch Institute for Integrative Cancer Research and Howard Hughes Medical Institute, Massachusetts Institute of Technology, Cambridge, MA 02139.
4 Cold Spring Harbor Laboratory, Cold Spring Harbor, NY 11724.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
sheltzer@cshl.edu
angelika@mit.edu


Julie H. Ko 
1 David H. Koch Institute for Integrative Cancer Research and Howard Hughes Medical Institute, Massachusetts Institute of Technology, Cambridge, MA 02139.

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


Nicole C. Habibe Burgos 
1 David H. Koch Institute for Integrative Cancer Research and Howard Hughes Medical Institute, Massachusetts Institute of Technology, Cambridge, MA 02139.

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


Erica S. Chung 
2 Albert Einstein College of Medicine, Bronx, NY 10461.

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


Colleen M. Meehl 
1 David H. Koch Institute for Integrative Cancer Research and Howard Hughes Medical Institute, Massachusetts Institute of Technology, Cambridge, MA 02139.

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


Verena Passerini 
3 Group Maintenance of Genome Stability, Max Planck Institute of Biochemistry, Martinsried, Germany

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


Zuzana Storchova 
3 Group Maintenance of Genome Stability, Max Planck Institute of Biochemistry, Martinsried, Germany

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


Angelika Amon 
1 David H. Koch Institute for Integrative Cancer Research and Howard Hughes Medical Institute, Massachusetts Institute of Technology, Cambridge, MA 02139.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
sheltzer@cshl.edu
angelika@mit.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Summary
Whole-chromosome aneuploidy is a hallmark of human malignancies. The prevalence of chromosome segregation errors in cancer – first noted more than 100 years ago – has led to the widespread belief that aneuploidy plays a crucial role in tumor development. Here, we set out to test this hypothesis. We transduced congenic euploid and trisomic fibroblasts with 14 different oncogenes or oncogene combinations, thereby creating genetically-matched cancer cell lines that differ only in karyotype. Surprisingly, nearly all aneuploid cell lines divided slowly in vitro, formed few colonies in soft agar, and grew poorly as xenografts, relative to matched euploid lines. Similar results were obtained when comparing a near-diploid human colorectal cancer cell line with derivatives of that line that harbored extra chromosomes. Only a few aneuploid lines grew at close to wild-type levels, and no aneuploid line exhibited greater tumorigenic capabilities than its euploid counterpart. These results demonstrate that rather than promoting tumorigenesis, aneuploidy, particularly single chromosome gains, can very often function as a tumor suppressor. Moreover, our results suggest one potential way that cancers can overcome the tumor suppressive effects of aneuploidy: rapidly-growing aneuploid cell lines that had evolved in vitro or in vivo demonstrated recurrent karyotype changes that were absent from their euploid counterparts. Thus, the genome-destabilizing effects of single-chromosome aneuploidy may facilitate the development of balanced, high-complexity karyotypes that are frequently found in advanced malignancies.
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