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    Abstract
Shotgun short-read sequencing methods facilitate study of the genomic content and strain-level architecture of complex microbial communities. However, existing methodologies do not capture structural differences between closely related co-occurring strains such as those arising from horizontal gene transfer and insertion sequence mobilization. Recent techniques that partition large DNA molecules, then barcode short fragments derived from them, produce short-read sequences containing long-range information. Here, we present a novel application of these short-read barcoding techniques to metagenomic samples, as well as Athena, an assembler that uses these barcodes to produce improved metagenomic assemblies. We apply our approach to longitudinal samples from the gut microbiome of a patient with a hematological malignancy. This patient underwent an intensive regimen of multiple antibiotics, chemotherapeutics and immunosuppressants, resulting in profound disruption of the microbial gut community and eventual domination by Bacteroides caccae. We significantly improve draft completeness over conventional techniques, uncover strains of B. caccae differing in the positions of transposon integration, and find the abundance of individual strains to fluctuate widely over the course of treatment. In addition, we perform RNA sequencing to investigate relative transcription of genes in B. caccae, and find overexpression of antibiotic resistance genes in our de novo assembled draft genome of B. caccae coinciding with both antibiotic administration and the appearance of proximal transposons harboring a putative bacterial promoter region. Our approach produces overall improvements in contiguity of metagenomic assembly and enables assembly of whole classes of genomic elements inaccessible to existing short-read approaches.




  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted April 07, 2017.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 De novo assembly of microbial genomes from human gut metagenomes using barcoded short read sequences



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      De novo assembly of microbial genomes from human gut metagenomes using barcoded short read sequences
    

  
      Eli L. Moss, Alex Bishara, Ekaterina Tkachenko, Joyce B. Kang, Tessa M. Andermann, Christina Wood, Christine Handy, Hanlee Ji, Serafim Batzoglou, Ami S. Bhatt

  
      bioRxiv 125211; doi: https://doi.org/10.1101/125211 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      De novo assembly of microbial genomes from human gut metagenomes using barcoded short read sequences
    

  
      Eli L. Moss, Alex Bishara, Ekaterina Tkachenko, Joyce B. Kang, Tessa M. Andermann, Christina Wood, Christine Handy, Hanlee Ji, Serafim Batzoglou, Ami S. Bhatt

  
      bioRxiv 125211; doi: https://doi.org/10.1101/125211 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Bioinformatics




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5178)

	Biochemistry (11644)

	Bioengineering (8682)

	Bioinformatics (29022)

	Biophysics (14866)

	Cancer Biology (12002)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14086)

	Epidemiology (2067)

	Evolutionary Biology (18205)

	Genetics (12185)

	Genomics (16706)

	Immunology (11794)

	Microbiology (27860)

	Molecular Biology (11481)

	Neuroscience (60501)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7317)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  