





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        High-resolution genomic surveillance of 2014 ebolavirus using shared subclonal variants
  
      Kevin J. Emmett, Albert Lee, Hossein Khiabanian, Raul Rabadan

  
      doi: https://doi.org/10.1101/013318 

  
  
  

Kevin J. Emmett 
1Department of Physics, Columbia University
2Department of Systems Biology, Columbia University

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


Albert Lee 
2Department of Systems Biology, Columbia University
3Department of Biomedical Informatics, Columbia University

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


Hossein Khiabanian 
2Department of Systems Biology, Columbia University
3Department of Biomedical Informatics, Columbia University

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
hossein@c2b2.columbia.edu
rabadan@c2b2.columbia.edu


Raul Rabadan 
2Department of Systems Biology, Columbia University
3Department of Biomedical Informatics, Columbia University

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
hossein@c2b2.columbia.edu
rabadan@c2b2.columbia.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Viral outbreaks, such as the 2014 ebolavirus, can spread rapidly and have complex evolutionary dynamics, including coinfection and bulk transmission of multiple viral populations. Genomic surveillance can be hindered when the spread of the outbreak exceeds the evolutionary rate, in which case consensus approaches will have limited resolution. Deep sequencing of infected patients can identify genomic variants present in intrahost populations at subclonal frequencies (i.e. < 50%). Shared subclonal variants (SSVs) can provide additional phylogenetic resolution and inform about disease transmission patterns. Here, we use metrics from population genetics to analyze data from the 2014 ebolavirus outbreak in Sierra Leone and identify phylogenetic signal arising from SSVs. We use methods derived from information theory to measure a lower bound on transmission bottleneck size that is larger than one founder population, yet significantly smaller than the intrahost effective population. Our results demonstrate the important role of shared subclonal variants in genomic surveillance.
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