





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Virtue as the mean: Pan-human consensus genome significantly improves the accuracy of RNA-seq analyses
  
      Benjamin Kaminow, Sara Ballouz, Jesse Gillis, Alexander Dobin

  
      doi: https://doi.org/10.1101/2020.12.22.423111 

  
  
  

Benjamin Kaminow 
1Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, USA

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


Sara Ballouz 
1Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, USA
2Garvan-Weizmann Centre for Cellular Genomics, Garvan Institute of Medical Research, Darlinghurst, NSW
3School of Medical Sciences, University of New South Wales, Sydney, NSW

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


Jesse Gillis 
1Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, USA

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


Alexander Dobin 
1Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, USA

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The Human Reference Genome serves as the foundation for modern genomic analyses. However, in its present form, it does not adequately represent the vast genetic diversity of the human population. In this study, we explored the consensus genome as a potential successor of the current Reference genome, and assessed its effect on the accuracy of RNA-seq read alignment. In order to find the best haploid genome representation, we constructed consensus genomes at the Pan-human, Super-population and Population levels, utilizing variant information from the 1000 Genomes project. Using personal haploid genomes as the ground truth, we compared mapping errors for real RNA-seq reads aligned to the consensus genomes versus the Reference genome. For reads overlapping homozygous variants, we found that the mapping error decreased by a factor of ∼2-3 when the Reference was replaced with the Pan-human consensus genome. Interestingly, we also found that using more population-specific consensuses resulted in little to no increase over using the Pan-human consensus, suggesting a limit in the utility of incorporating more specific genomic variation. To assess the functional impact, we performed transcript expression quantification and found that the Pan-human consensus increases accuracy of transcript quantification for hundreds of transcripts.
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