





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Functional metagenomics-guided discovery of potent Cas9 inhibitors in the human microbiome
  
       View ORCID ProfileKevin J. Forsberg, Ishan V. Bhatt, Danica T. Schmidtke, Barry L. Stoddard, Brett K. Kaiser,  View ORCID ProfileHarmit S. Malik

  
      doi: https://doi.org/10.1101/569095 

  
  
  

Kevin J. Forsberg 
aDivision of Basic Sciences

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Kevin J. Forsberg
	For correspondence: 
kforsber@fredhutch.org


Ishan V. Bhatt 
aDivision of Basic Sciences

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


Danica T. Schmidtke 
aDivision of Basic Sciences

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


Barry L. Stoddard 
aDivision of Basic Sciences

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


Brett K. Kaiser 
aDivision of Basic Sciences
cDepartment of Biology, Seattle University, 901 12th Avenue, Seattle, WA 98122, USA

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


Harmit S. Malik 
aDivision of Basic Sciences
bHoward Hughes Medical Institute, Fred Hutchinson Cancer Research Center, Seattle, WA, USA, 98109;

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Harmit S. Malik




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
CRISPR-Cas systems protect bacteria and archaea from phages and other mobile genetic elements, which use small anti-CRISPR (Acr) proteins to overcome CRISPR-Cas immunity. Because they are difficult to identify, the natural diversity and impact of Acrs on microbial ecosystems is underappreciated. To overcome this discovery bottleneck, we developed a high-throughput functional selection that isolates acr genes based on their ability to inhibit CRISPR-Cas function. Using this selection, we discovered ten DNA fragments from human oral and fecal metagenomes that antagonize Streptococcus pyogenes Cas9 (SpyCas9). The most potent acr discovered, acrIIA11, was recovered from a Lachnospiraceae phage and is among the strongest known SpyCas9 inhibitors. AcrIIA11 homologs are distributed across multiple bacterial phyla and many divergent homologs inhibit SpyCas9. We show that AcrIIA11 antagonizes SpyCas9 using a different mechanism than that of previously characterized inhibitors. Our study highlights the power of functional selections to uncover widespread Cas9 inhibitors within diverse microbiomes.
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