





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Selection driven tumor evolution involving non-cell autonomous environmental engineering leads to patterns of clonal expansion consistent with neutral evolution
  
      Jack Edwards, Andriy Marusyk, David Basanta

  
      doi: https://doi.org/10.1101/2020.02.11.944843 

  
  
  

Jack Edwards 
Integrated Mathematical Oncology Department, H. Lee Moffitt Cancer Center & Research Institute, 12902 Magnolia Drive, SRB 4 Rm 24000H Tampa, Florida, 33612

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


Andriy Marusyk 
Integrated Mathematical Oncology Department, H. Lee Moffitt Cancer Center & Research Institute, 12902 Magnolia Drive, SRB 4 Rm 24000H Tampa, Florida, 33612

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


David Basanta 
Integrated Mathematical Oncology Department, H. Lee Moffitt Cancer Center & Research Institute, 12902 Magnolia Drive, SRB 4 Rm 24000H Tampa, Florida, 33612

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
david@cancerevo.org




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Tumors arise and progress according to the laws of Darwinian evolution. i.e., an interplay between mutational diversification and environmental selection. While the mutational component of somatic evolution is relatively well understood, the nature of the selection forces acting on populations of tumor cells, and how these forces are impacted by interactions between subclonal populations as they cooperate and compete for limited resources, remains poorly understood. As space is the key growth-limiting resource, both the ability to create this resource through engineering, achieved by degrading extracellular matrix, and the ability to utilize this resource effectively through maximizing proliferation, are likely to be under strong selection. While the ability to proliferate is a cell-intrinsic property, degradation of ECM is achieved through secretion of matrix-degrading enzymes, representing “public good”, which can benefit both producers and non-producers. Assuming the well-established principle of evolutionary tradeoff, we used agent-based modeling to explore the interplay between engineering and consumption strategies in evolving populations of tumor cells, as well as the impact of this interplay on tumor heterogeneity and clonal composition in space and time. We found that that this interplay results in ecological succession, enabling generation of large, heterogenous and highly proliferative populations. Surprisingly, even though in our simulations both engineering and consumption strategies were under strong positive selection, their interplay led to sub-clonal architecture that could be interpreted as neutral evolution with sampling strategies commonly used in tumor genome analyses. Our results warrant more careful interpretation of inferences from sequencing cancer genomes and highlight the importance of consideration of ecological aspects of somatic evolution.
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