





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        A Bioinformatic and Empiric Exploration of Prokaryotic Argonautes as Novel Programmable Endonuclease Systems
  
      Sejla Salic, Anna Sieber, Samir Barbaria, Anatoly Vasilyev, Elisavet Papadimou, Nevena Milosavljevic, Benjamin Klapholz, Rohan Sivapalan, Trevor Collingwood, Tom Henley, Modassir Choudhry, Tilmann Bürckstümmer

  
      doi: https://doi.org/10.1101/2021.03.15.435463 

  
  
  

Sejla Salic 
1Intima Bioscience Inc, New York, NY, USA

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


Anna Sieber 
1Intima Bioscience Inc, New York, NY, USA

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


Samir Barbaria 
1Intima Bioscience Inc, New York, NY, USA

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


Anatoly Vasilyev 
1Intima Bioscience Inc, New York, NY, USA

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


Elisavet Papadimou 
1Intima Bioscience Inc, New York, NY, USA

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


Nevena Milosavljevic 
1Intima Bioscience Inc, New York, NY, USA

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


Benjamin Klapholz 
1Intima Bioscience Inc, New York, NY, USA

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


Rohan Sivapalan 
1Intima Bioscience Inc, New York, NY, USA

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


Trevor Collingwood 
1Intima Bioscience Inc, New York, NY, USA

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


Tom Henley 
1Intima Bioscience Inc, New York, NY, USA

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


Modassir Choudhry 
1Intima Bioscience Inc, New York, NY, USA

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


Tilmann Bürckstümmer 
1Intima Bioscience Inc, New York, NY, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
tilmann@intimabioscience.com




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    ABSTRACT
Argonautes are nucleases that can be programmed by short oligonucleotides to cleave complementary sequences. Here, we performed an unbiased bioinformatic search to mine bacterial genomes for prokaryotic Argonautes (pAgos) harboring a PIWI domain. Our search identified 3,033 pAgos in total, of which 1,464 portend to the subgroup of long pAgos with more than 600 amino acids. We purified a subset of 49 pAgos which were found in proximity to helicases and tested their nuclease activity in vitro. Ten of these were active towards single-stranded DNA substrates and this activity could be programmed by exogenous guide DNAs or RNAs. Cleavage of double-stranded plasmid DNA was much less readily observed and was fostered by elevated temperatures or exogenous addition of a DNA single-strand binding protein (ET-SSB). The efficiency of pAgo-mediated plasmid cleavage was dependent on the DNA target sequence as well as the surrounding sequence, suggesting that unwinding of the DNA double helix was a limiting factor. Intriguingly, we identified a cluster of pAgos from the Clostridial clade which was active at 37°C and activity was enhanced by exogenous ET-SSB. This suggests that Clostridial pAgos may be particularly suited to catalyze DNA double-strand cleavage and implies that such pAgos may be repurposed as gene editing tools in future.

Competing Interest Statement
Intima Bioscience Inc has filed patent applications covering the intellectual property described within this manuscript



  


  
  



  
      
  
  
    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 March 15, 2021.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 A Bioinformatic and Empiric Exploration of Prokaryotic Argonautes as Novel Programmable Endonuclease Systems



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      A Bioinformatic and Empiric Exploration of Prokaryotic Argonautes as Novel Programmable Endonuclease Systems
    

  
      Sejla Salic, Anna Sieber, Samir Barbaria, Anatoly Vasilyev, Elisavet Papadimou, Nevena Milosavljevic, Benjamin Klapholz, Rohan Sivapalan, Trevor Collingwood, Tom Henley, Modassir Choudhry, Tilmann Bürckstümmer

  
      bioRxiv 2021.03.15.435463; doi: https://doi.org/10.1101/2021.03.15.435463 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
        
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      A Bioinformatic and Empiric Exploration of Prokaryotic Argonautes as Novel Programmable Endonuclease Systems
    

  
      Sejla Salic, Anna Sieber, Samir Barbaria, Anatoly Vasilyev, Elisavet Papadimou, Nevena Milosavljevic, Benjamin Klapholz, Rohan Sivapalan, Trevor Collingwood, Tom Henley, Modassir Choudhry, Tilmann Bürckstümmer

  
      bioRxiv 2021.03.15.435463; doi: https://doi.org/10.1101/2021.03.15.435463 

  
  
  


  

  
  	      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

    
  
  
    	Molecular Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    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)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  