





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Genome Scans for Selection and Introgression based on k-nearest Neighbor Techniques
  
       View ORCID ProfileBastian Pfeifer, Nikolaos Alachiotis, Pavlos Pavlidis, Michael G. Schimek

  
      doi: https://doi.org/10.1101/752758 

  
  
  

Bastian Pfeifer 
1Institute for Medical Informatics, Statistics and Documentation, Medical University, Graz, Austria

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Bastian Pfeifer
	For correspondence: 
bastianxpfeifer@gmail.com
michael.schimek@medunigraz.at


Nikolaos Alachiotis 
2Institute of Computer Science, Foundation for Research and Technology-Hellas, Crete, Greece

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


Pavlos Pavlidis 
2Institute of Computer Science, Foundation for Research and Technology-Hellas, Crete, Greece

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


Michael G. Schimek 
1Institute for Medical Informatics, Statistics and Documentation, Medical University, Graz, Austria

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
bastianxpfeifer@gmail.com
michael.schimek@medunigraz.at




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
In recent years, genome-scan methods have been extensively used to detect signatures of selection and introgression. Here, we compare the latest genome-scan methods with non-parametric k-nearest neighbors (kNN) anomaly detection algorithms, while incorporating pairwise Fixation Index (FST) estimates and pairwise nucleotide differences (dxy) as features. Simulations were performed for both positive directional selection and introgression, with varying parameters, such as recombination rates, population background histories, the proportion of introgression, and the time of gene flow. We find that kNN-based methods perform remarkably well while yielding stable results almost over the entire range of k. Furthermore, the weighted-kNN algorithm for detecting directional selection, and the INFLO (Influenced Outlierness) algorithm for detecting introgression, outperform recently published methods. We provide a GitHub repository (pievos101/kNN-Genome-Scans) containing R source code to demonstrate how to apply the proposed methods to real-world genomic data using the population genomics R-package PopGenome.
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