





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Haplotype-phased synthetic long reads from short-read sequencing
  
      James A. Stapleton, Jeongwoon Kim, John P. Hamilton, Ming Wu, Luiz C. Irber, Rohan Maddamsetti, Bryan Briney, Linsey Newton, Dennis R. Burton, C. Titus Brown, Christina Chan, C. Robin Buell, Timothy A. Whitehead

  
      doi: https://doi.org/10.1101/022897 

  
  
  

James A. Stapleton 
1Department of Chemical Engineering and Materials Science, Michigan State University, East Lansing, MI

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


Jeongwoon Kim 
2Department of Plant Biology, Michigan State University, East Lansing, MI

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


John P. Hamilton 
2Department of Plant Biology, Michigan State University, East Lansing, MI

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


Ming Wu 
3Michigan Center for Translational Pathology, University of Michigan, Ann Arbor, 48109, USA

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


Luiz C. Irber 
4Department of Microbiology and Molecular Genetics and Department of Computer Science and Engineering, Michigan State University, East Lansing, MI

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


Rohan Maddamsetti 
5BEACON Center for the Study of Evolution in Action, Michigan State University, East Lansing, MI
6Department of Integrative Biology, Michigan State University, East Lansing, MI

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


Bryan Briney 
7Department of Immunology and Microbial Science, The Scripps Research Institute, La Jolla, CA
8Center for HIV/AIDS Vaccine Immunology and Immunogen Discovery, The Scripps Research Institute, La Jolla, CA
9International AIDS Vaccine Initiative Neutralizing Antibody Center, The Scripps Research Institute, La Jolla, CA

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


Linsey Newton 
2Department of Plant Biology, Michigan State University, East Lansing, MI

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


Dennis R. Burton 
7Department of Immunology and Microbial Science, The Scripps Research Institute, La Jolla, CA
8Center for HIV/AIDS Vaccine Immunology and Immunogen Discovery, The Scripps Research Institute, La Jolla, CA
9International AIDS Vaccine Initiative Neutralizing Antibody Center, The Scripps Research Institute, La Jolla, CA

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


C. Titus Brown 
4Department of Microbiology and Molecular Genetics and Department of Computer Science and Engineering, Michigan State University, East Lansing, MI
10Population Health and Reproduction, University of California, Davis, CA

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


Christina Chan 
1Department of Chemical Engineering and Materials Science, Michigan State University, East Lansing, MI

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


C. Robin Buell 
2Department of Plant Biology, Michigan State University, East Lansing, MI

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


Timothy A. Whitehead 
1Department of Chemical Engineering and Materials Science, Michigan State University, East Lansing, MI
11Department of Biosystems and Agricultural Engineering, Michigan State University, East Lansing, MI

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Next-generation DNA sequencing has revolutionized the study of biology. However, the short read lengths of the dominant instruments complicate assembly of complex genomes and haplotype phasing of mixtures of similar sequences. Here we demonstrate a method to reconstruct the sequences of individual nucleic acid molecules up to 11.6 kilobases in length from short (150-bp) reads. We show that our method can construct 99.97%-accurate synthetic reads from bacterial, plant, and animal genomic samples, full-length mRNA sequences from human cancer cell lines, and individual HIV env gene variants from a mixture. The preparation of multiple samples can be multiplexed into a single tube, further reducing effort and cost relative to competing approaches. Our approach generates sequencing libraries in three days from less than one microgram of DNA in a single-tube format without custom equipment or specialized expertise.




  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted July 21, 2015.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Haplotype-phased synthetic long reads from short-read sequencing



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Haplotype-phased synthetic long reads from short-read sequencing
    

  
      James A. Stapleton, Jeongwoon Kim, John P. Hamilton, Ming Wu, Luiz C. Irber, Rohan Maddamsetti, Bryan Briney, Linsey Newton, Dennis R. Burton, C. Titus Brown, Christina Chan, C. Robin Buell, Timothy A. Whitehead

  
      bioRxiv 022897; doi: https://doi.org/10.1101/022897 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Haplotype-phased synthetic long reads from short-read sequencing
    

  
      James A. Stapleton, Jeongwoon Kim, John P. Hamilton, Ming Wu, Luiz C. Irber, Rohan Maddamsetti, Bryan Briney, Linsey Newton, Dennis R. Burton, C. Titus Brown, Christina Chan, C. Robin Buell, Timothy A. Whitehead

  
      bioRxiv 022897; doi: https://doi.org/10.1101/022897 

  
  
  


  

  
  	      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

    
  
  
    	Genomics




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    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)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  