





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Heterologous Cas9 and non-homologous end joining as a Potentially Organism-Agnostic Knockout (POAK) system in bacteria
  
       View ORCID ProfileIsaac N. Plant

  
      doi: https://doi.org/10.1101/601971 

  
  
  

Isaac N. Plant 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Isaac N. Plant




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Making targeted gene deletions is essential for studying organisms, but is difficult in many prokaryotes due to the inefficiency of homologous recombination based methods. Here, I describe an easily modifiable, single-plasmid system that can be used to make rapid, sequence targeted, markerless knockouts in both a Gram-negative and a Gram-positive organism. The system is comprised of targeted DNA cleavage by Cas9 and error-prone repair by Non-Homologous End Joining (NHEJ) proteins. I confirm previous results showing that Cas9 and NHEJ can make knockouts when NHEJ is expressed before Cas9. Then, I show that Cas9 and NHEJ can be used to make knockouts when expressed simultaneously. I term the new method Potentially Organism-Agnostic Knockout (POAK) system and characterize its function in Escherichia coli and Weissella confusa. First, I develop a novel transformation protocol for W. confusa. Next, I show that, as in E. coli, POAK can create knockouts in W. confusa. Characterization of knockout efficiency across galK in both E. coli and W. confusa showed that while all gRNAs are effective in E. coli, only some gRNAs are effective in W. confusa, and cut site position within a gene does not determine knockout efficiency for either organism. I examine the sequences of knockouts in both organisms and show that POAK produces similar edits in both E. coli and W. confusa. Finally, as an example of the importance of being able to make knockouts quickly, I target W. confusa sugar metabolism genes to show that two sugar importers are not necessary for metabolism of their respective sugars. Having demonstrated that simultaneous expression of Cas9 and NHEJ is sufficient for making knockouts in two minimally related bacteria, POAK represents a hopeful avenue for making knockouts in other under-utilized bacteria.




  


  
  



  
      
  
  
    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 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted April 07, 2019.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Heterologous Cas9 and non-homologous end joining as a Potentially Organism-Agnostic Knockout (POAK) system in bacteria



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Heterologous Cas9 and non-homologous end joining as a Potentially Organism-Agnostic Knockout (POAK) system in bacteria
    

  
      Isaac N. Plant

  
      bioRxiv 601971; doi: https://doi.org/10.1101/601971 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Heterologous Cas9 and non-homologous end joining as a Potentially Organism-Agnostic Knockout (POAK) system in bacteria
    

  
      Isaac N. Plant

  
      bioRxiv 601971; doi: https://doi.org/10.1101/601971 

  
  
  


  

  
  	      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

    
  
  
    	Synthetic Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5180)

	Biochemistry (11652)

	Bioengineering (8683)

	Bioinformatics (29029)

	Biophysics (14872)

	Cancer Biology (12005)

	Cell Biology (17275)

	Clinical Trials (138)

	Developmental Biology (9368)

	Ecology (14093)

	Epidemiology (2067)

	Evolutionary Biology (18212)

	Genetics (12189)

	Genomics (16713)

	Immunology (11799)

	Microbiology (27882)

	Molecular Biology (11489)

	Neuroscience (60527)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3217)

	Physiology (4921)

	Plant Biology (10346)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  