





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Cooperation between Noncanonical Ras Network Mutations in Cancer
  
      Edward C. Stites, Paul C. Trampont, Lisa B. Haney, Scott F. Walk, Kodi S. Ravichandran

  
      doi: https://doi.org/10.1101/004846 

  
  
  

Edward C. Stites 
1Department of Pathology and Immunology, Washington University School of Medicine, St. Louis, MO, 63110, USA
2Clinical Translational Research Division, Translational Genomics Research Institute, Phoenix, AZ, 85004, USA

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


Paul C. Trampont 
3Department of Medicine, Division of Hematology and Oncology
4Beirne B. Carter Center for Immunology Research

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


Lisa B. Haney 
4Beirne B. Carter Center for Immunology Research

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


Scott F. Walk 
4Beirne B. Carter Center for Immunology Research

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


Kodi S. Ravichandran 
4Beirne B. Carter Center for Immunology Research
5Department of Microbiology, Immunology, and Cancer Biology, University of Virginia, Charlottesville, VA, 22908, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
estites@path.wustl.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Cancer develops after the acquisition of a collection of mutations that together create the ‘cancer phenotype’. How collections of mutations work together within a cell, and whether there is selection for certain combinations of mutations, are not well understood. Using a Ras signaling network mathematical model we tested potential synergistic combinations within the Ras network. Intriguingly, our modeling, including a “computational random mutagenesis” approach, and subsequent experiments revealed that mutations of the tumor suppressor gene NF1 can amplify the effects of mutations in multiple other components of the Ras pathway, including weakly activating, noncanonical, Ras mutants. Since conventional wisdom holds that mutations within the same pathway do not co-occur, it was surprising that modeling and experiments both suggested a functional benefit for co-occurring Ras pathway mutations. Furthermore, we analyzed >3900 sequenced cancer specimens from the Cancer Cell Line Encyclopedia (CCLE) and The Cancer Genome Atlas (TCGA) and we uncovered an increased rate of co-occurrence between mutations the model predicted could display synergy. Overall, these data suggest that selective combinations of Ras pathway mutations could serve the role of cancer “driver”. More generally, this work presents a mechanism by which the context created by one mutation influences the evolutionary trajectories of cancer development, and this work suggests that mutations that result in “network instability” may promote cancer in a manner analogous to genomic instability.
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