





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Quantification of subclonal selection in cancer from bulk sequencing data
  
       View ORCID ProfileMarc J. Williams, Benjamin Werner, Christina Curtis,  View ORCID ProfileChris P Barnes, Andrea Sottoriva,  View ORCID ProfileTrevor A Graham

  
      doi: https://doi.org/10.1101/096305 

  
  
  

Marc J. Williams 
1Evolution and Cancer Laboratory, Barts Cancer Institute, Queen Mary University of London, London, UK.
2Department of Cell and Developmental Biology, University College London, London, UK.
3Centre for Mathematics and Physics in the Life Sciences and Experimental Biology (CoMPLEX), University College London, London, UK.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Marc J. Williams


Benjamin Werner 
4Centre for Evolution and Cancer, The Institute of Cancer Research, London, UK.

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


Christina Curtis 
5Departments of Medicine and Genetics, Stanford University School of Medicine, Stanford, CA 94305, USA
6Stanford Cancer Institute, Stanford University School of Medicine, Stanford, CA 94305, USA

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


Chris P Barnes 
2Department of Cell and Developmental Biology, University College London, London, UK.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Chris P Barnes
	For correspondence: 
t.graham@qmul.ac.uk
andrea.sottoriva@icr.ac.uk
christopher.barnes@ucl.ac.uk


Andrea Sottoriva 
4Centre for Evolution and Cancer, The Institute of Cancer Research, London, UK.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
t.graham@qmul.ac.uk
andrea.sottoriva@icr.ac.uk
christopher.barnes@ucl.ac.uk


Trevor A Graham 
1Evolution and Cancer Laboratory, Barts Cancer Institute, Queen Mary University of London, London, UK.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Trevor A Graham
	For correspondence: 
t.graham@qmul.ac.uk
andrea.sottoriva@icr.ac.uk
christopher.barnes@ucl.ac.uk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Recent studies have identified prevalent subclonal architectures within many cancer types. However, the temporal evolutionary dynamics that produce these subclonal architectures remain unknown. Here we measure evolutionary dynamics in primary human cancers using computational modelling of clonal selection applied to high throughput sequencing data. Our approach simultaneously determines the subclonal architecture of a tumour sample, and measures the mutation rate, the selective advantage, and the time of appearance of subclones. Simulations demonstrate the accuracy of the method, and revealed the degree to which evolutionary dynamics are recorded in the genome. Application of our method to high-depth sequencing data from gastric and lung cancers revealed that detectable subclones consistently emerged early during tumour growth and had considerably large fitness advantages (>20% growth advantage). Our quantitative platform provides new insight into the evolutionary history of cancers by facilitating the measurement of fundamental evolutionary parameters in individual patients.
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