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    Summary
	Cost, time, and expertise constraints limit traditional observation-based comprehensive biodiversity assessment. Therefore, surrogate focal taxa representative of wider biodiversity are commonly used as an imperfect ‘proxy’. Contemporary biodiversity assessments are also increasingly benefiting from the combination of high-throughput sequencing and metagenomic methodologies that enable identification of environmental DNA samples. However, there is a need for empirical studies combining the use of surrogate taxa with metagenomic approaches, that promise rapid and efficient biodiversity assessment.

	We here tested for the first time the possibility of using the intestinal contents of wild-collected dung beetles (Scarabaeidae) as a source of mammalian DNA, in a metagenomics proof-of-concept approach to directly detect and identify mammals from an area of savanna-scrub in southern Africa. Dung beetles have been purveyed as an indirect proxy measure of mammalian diversity, owing to their dependence upon vertebrate dung as a food source, and the ease with which they can be comprehensively sampled using simple and repeatable trapping protocols, achievable much faster than vertebrate surveys.

	Following shotgun sequencing of gut content DNA extractions from ten dung beetle species, we used in silico filters to identify mammals by searching the resulting reads against known mammalian mitochondrial DNA from online sequence repositories, matching 546 paired reads to known mitogenomes held in GenBank, and 634 reads to known mammal barcode sequences held in BOLD. Identified mammalian sequences were consistent with wild and domesticated ungulates known from the sampling site, and included blue wildebeest, plains zebra, and domestic cattle and goat. Four dung beetle samples yielded sufficient sequence data to successfully assemble the near-complete mitogenome of blue wildebeest at up to 21 X mean coverage, despite low initial DNA concentrations, unambiguously corroborating identification.

	It is conceptually and practically possible to rapidly and economically apply metagenomic techniques in dung beetle gut sequencing to detect the presence of mammals upon whose dung the beetles have fed. Since the approach can be readily scaled up, it may prove to be of practical use as a complement to traditional biodiversity assessment methods, and should be tested in usefulness for detecting rare, endangered or cryptic mammal species.






  


  
  



  
      
  
  
    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-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted September 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 
 Metagenomic sequencing of dung beetle intestinal contents directly detects and identifies mammalian fauna



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Metagenomic sequencing of dung beetle intestinal contents directly detects and identifies mammalian fauna
    

  
      Conrad P.D.T. Gillett, Andrew J. Johnson, Iain Barr, Jiri Hulcr

  
      bioRxiv 074849; doi: https://doi.org/10.1101/074849 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
        
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Metagenomic sequencing of dung beetle intestinal contents directly detects and identifies mammalian fauna
    

  
      Conrad P.D.T. Gillett, Andrew J. Johnson, Iain Barr, Jiri Hulcr

  
      bioRxiv 074849; doi: https://doi.org/10.1101/074849 

  
  
  


  

  
  	      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

    
  
  
    	Ecology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5127)

	Biochemistry (11504)

	Bioengineering (8581)

	Bioinformatics (28742)

	Biophysics (14745)

	Cancer Biology (11864)

	Cell Biology (17076)

	Clinical Trials (138)

	Developmental Biology (9278)

	Ecology (13974)

	Epidemiology (2067)

	Evolutionary Biology (18078)

	Genetics (12114)

	Genomics (16566)

	Immunology (11660)

	Microbiology (27563)

	Molecular Biology (11336)

	Neuroscience (59870)

	Paleontology (447)

	Pathology (1841)

	Pharmacology and Toxicology (3169)

	Physiology (4858)

	Plant Biology (10227)

	Scientific Communication and Education (1666)

	Synthetic Biology (2829)

	Systems Biology (7272)

	Zoology (1607)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  