





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Programmable DNA cleavage by Ago nucleases from mesophilic bacteria Clostridium butyricum and Limnothrix rosea
  
      Anton Kuzmenko, Denis Yudin,  View ORCID ProfileSergei Ryazansky, Andrey Kulbachinskiy, Alexei A. Aravin

  
      doi: https://doi.org/10.1101/558684 

  
  
  

Anton Kuzmenko 
1Institute of Molecular Genetics, Russian Academy of Sciences, Moscow 123182, Russia

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


Denis Yudin 
1Institute of Molecular Genetics, Russian Academy of Sciences, Moscow 123182, Russia
2Department of Molecular Biology, Biological Faculty, Moscow State University Moscow 119991, Russia

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


Sergei Ryazansky 
1Institute of Molecular Genetics, Russian Academy of Sciences, Moscow 123182, Russia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sergei Ryazansky


Andrey Kulbachinskiy 
1Institute of Molecular Genetics, Russian Academy of Sciences, Moscow 123182, Russia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
aravin@caltech.edu
akulb@img.ras.ru


Alexei A. Aravin 
1Institute of Molecular Genetics, Russian Academy of Sciences, Moscow 123182, Russia
3Division of Biology and Biological Engineering, California Institute of Technology, Pasadena, CA 91125, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
aravin@caltech.edu
akulb@img.ras.ru




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    ABSTRACT
Argonaute (Ago) proteins are the key players in RNA interference in eukaryotes, where they function as RNA-guided RNA endonucleases. Prokaryotic Argonautes (pAgos) are much more diverse than their eukaryotic counterparts but their cellular functions and mechanisms of action remain largely unknown. Some pAgos were shown to use small DNA guides for endonucleolytic cleave of complementary DNA in vitro. However, previously studied pAgos from thermophilic prokaryotes function at elevated temperatures which limits their potential use as a tool in genomic applications. Here, we describe two pAgos from mesophilic bacteria, Clostridium butyricum (CbAgo) and Limnothrix rosea (LrAgo), that act as DNA-guided DNA nucleases at physiological temperatures. In contrast to previously studied pAgos, CbAgo and LrAgo can use not only 5’-phosphorylated but also 5’-hydroxyl DNA guides, with diminished precision of target cleavage. Both LrAgo and CbAgo can tolerate guide/target mismatches in the seed region, but are sensitive to mismatches in the 3’-guide region. CbAgo is highly active under a wide range of conditions and can be used for programmable endonucleolytic cleavage of both single-stranded and double-stranded DNA substrates at moderate temperatures. The biochemical characterization of mesophilic pAgo proteins paths the way for their use for DNA manipulations both in vitro and in vivo.




  


  
  



  
      
  
  
    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 February 22, 2019.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Programmable DNA cleavage by Ago nucleases from mesophilic bacteria Clostridium butyricum and Limnothrix rosea



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Programmable DNA cleavage by Ago nucleases from mesophilic bacteria Clostridium butyricum and Limnothrix rosea
    

  
      Anton Kuzmenko, Denis Yudin, Sergei Ryazansky, Andrey Kulbachinskiy, Alexei A. Aravin

  
      bioRxiv 558684; doi: https://doi.org/10.1101/558684 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
        
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Programmable DNA cleavage by Ago nucleases from mesophilic bacteria Clostridium butyricum and Limnothrix rosea
    

  
      Anton Kuzmenko, Denis Yudin, Sergei Ryazansky, Andrey Kulbachinskiy, Alexei A. Aravin

  
      bioRxiv 558684; doi: https://doi.org/10.1101/558684 

  
  
  


  

  
  	      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 (14746)

	Cancer Biology (11864)

	Cell Biology (17076)

	Clinical Trials (138)

	Developmental Biology (9278)

	Ecology (13975)

	Epidemiology (2067)

	Evolutionary Biology (18078)

	Genetics (12114)

	Genomics (16566)

	Immunology (11660)

	Microbiology (27563)

	Molecular Biology (11337)

	Neuroscience (59875)

	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)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  