





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Lightweight compositional analysis of metagenomes with FracMinHash and minimum metagenome covers
  
       View ORCID ProfileLuiz Irber,  View ORCID ProfilePhillip T. Brooks,  View ORCID ProfileTaylor Reiter,  View ORCID ProfileN. Tessa Pierce-Ward, Mahmudur Rahman Hera,  View ORCID ProfileDavid Koslicki,  View ORCID ProfileC. Titus Brown

  
      doi: https://doi.org/10.1101/2022.01.11.475838 

  
  
  

Luiz Irber 
1Graduate Group in Computer Science, UC Davis; Department of Population Health and Reproduction, UC Davis

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Luiz Irber


Phillip T. Brooks 
2Department of Population Health and Reproduction, UC Davis

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Phillip T. Brooks


Taylor Reiter 
3Graduate Group in Food Science, UC Davis; Department of Population Health and Reproduction, UC Davis

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Taylor Reiter


N. Tessa Pierce-Ward 
2Department of Population Health and Reproduction, UC Davis

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for N. Tessa Pierce-Ward


Mahmudur Rahman Hera 
4Department of Computer Science and Engineering, Penn State University

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


David Koslicki 
5Department of Computer Science and Engineering, Penn State University; Department of Biology, Penn State University; Huck Institutes of the Life Sciences, Penn State University

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for David Koslicki


C. Titus Brown 
2Department of Population Health and Reproduction, UC Davis

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for C. Titus Brown
	For correspondence: 
ctbrown@ucdavis.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The identification of reference genomes and taxonomic labels from metagenome data underlies many microbiome studies. Here we describe two algorithms for compositional analysis of metagenome sequencing data. We first investigate the FracMinHash sketching technique, a derivative of modulo hash that supports Jaccard containment estimation between sets of different sizes. We implement FracMinHash in the sourmash software, evaluate its accuracy, and demonstrate large-scale containment searches of metagenomes using 700,000 microbial reference genomes. We next frame shotgun metagenome compositional analysis as the problem of finding a minimum collection of reference genomes that “cover” the known k-mers in a metagenome, a minimum set cover problem. We implement a greedy approximate solution using FracMinHash sketches, and evaluate its accuracy for taxonomic assignment using a CAMI community benchmark. Finally, we show that the minimum metagenome cover can be used to guide the selection of reference genomes for read mapping. sourmash is available as open source software under the BSD 3-Clause license at github.com/dib-lab/sourmash/.
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