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    Abstract
Marek’s disease (MD) is a lymphoproliferative disease of chickens caused by airborne gallid herpesvirus type 2 (GaHV-2, aka MDV-1). Mature virions are formed in the feather follicle epithelium cells of infected chickens from which the virus is shed as fine particles of skin and feather debris, or poultry dust. Poultry dust is the major source of virus transmission between birds in agricultural settings. Despite both clinical and laboratory data that show increased virulence in field isolates of MDV-1 over the last 40 years, we do not yet understand the genetic basis of MDV-1 pathogenicity. Our present knowledge on genome-wide variation in the MDV-1 genome comes exclusively from laboratory-grown isolates. MDV-1 isolates tend to lose virulence with increasing passage number in vitro, raising concerns about their ability to accurately reflect virus in the field. The ability to rapidly and directly sequence field isolates of MDV-1 is critical to understanding the genetic basis of rising virulence in circulating wild strains. Here we present the first complete genomes of uncultured, field-isolated MDV-1. These five consensus genomes were derived directly from poultry dust or single chicken feather follicles without passage in cell culture. These sources represent the shed material that is transmitted to new hosts, vs. the virus produced by a point source in one animal. We developed a new procedure to extract and enrich viral DNA, while reducing host and environmental contamination. DNA was sequenced using Illumina MiSeq high-throughput approaches and processed through a recently described bioinformatics workflow for de novo assembly and curation of herpesvirus genomes. We comprehensively compared these genomes to one another and also to previously described MDV-1 genomes. The field-isolated genomes had remarkably high DNA identity when compared to one another, with few variant proteins between them. In an analysis of genetic distance, the five new field genomes grouped separately from all previously described genomes. Each consensus genome was also assessed to determine the level of polymorphisms within each sample, which revealed that MDV-1 exists in the wild as a polymorphic population. By tracking a new polymorphic locus in ICP4 over time, we found that MDV-1 genomes can evolve in short period of time. Together these approaches advance our ability to assess MDV-1 variation within and between hosts, over time, and during adaptation to changing conditions.




  


  
  



  
      
  
  
    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 February 12, 2016.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 DNA from dust: the first field-isolated genomes of MDV-1, from virions in poultry dust and chicken feather follicles



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      DNA from dust: the first field-isolated genomes of MDV-1, from virions in poultry dust and chicken feather follicles
    

  
      Utsav Pandey, Andrew S. Bell, Daniel Renner, David Kennedy, Jacob Shreve, Chris Cairns, Matthew Jones, Patricia Dunn, Andrew Read, Moriah L. Szpara

  
      bioRxiv 039479; doi: https://doi.org/10.1101/039479 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      DNA from dust: the first field-isolated genomes of MDV-1, from virions in poultry dust and chicken feather follicles
    

  
      Utsav Pandey, Andrew S. Bell, Daniel Renner, David Kennedy, Jacob Shreve, Chris Cairns, Matthew Jones, Patricia Dunn, Andrew Read, Moriah L. Szpara

  
      bioRxiv 039479; doi: https://doi.org/10.1101/039479 

  
  
  


  

  
  	      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

    
  
  
    	Microbiology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11640)

	Bioengineering (8679)

	Bioinformatics (29014)

	Biophysics (14861)

	Cancer Biology (11999)

	Cell Biology (17268)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14080)

	Epidemiology (2067)

	Evolutionary Biology (18200)

	Genetics (12184)

	Genomics (16703)

	Immunology (11790)

	Microbiology (27858)

	Molecular Biology (11477)

	Neuroscience (60477)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3213)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  