





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Type IV CRISPR-Cas systems are highly diverse and involved in competition between plasmids
  
       View ORCID ProfileRafael Pinilla-Redondo, David Mayo-Muñoz,  View ORCID ProfileJakob Russel, Roger A. Garrett,  View ORCID ProfileLennart Randau,  View ORCID ProfileSøren J. Sørensen,  View ORCID ProfileShiraz A. Shah

  
      doi: https://doi.org/10.1101/780106 

  
  
  

Rafael Pinilla-Redondo 
1Section of Microbiology, University of Copenhagen, Universitetsparken 15, 2100, Copenhagen, Denmark
2Department of Technological Educations, University College Copenhagen, Sigurdsgade 26, 2200, Copenhagen, Denmark

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Rafael Pinilla-Redondo
	For correspondence: 
rafael.pinilla@bio.ku.dk
sjs@bio.ku.dk
shiraz.shah@dbac.dk


David Mayo-Muñoz 
1Section of Microbiology, University of Copenhagen, Universitetsparken 15, 2100, Copenhagen, Denmark

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


Jakob Russel 
1Section of Microbiology, University of Copenhagen, Universitetsparken 15, 2100, Copenhagen, Denmark

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jakob Russel


Roger A. Garrett 
3Danish Archaea Centre, Department of Biology, University of Copenhagen, University of Copenhagen, Ole Maaløes Vej 5, 2200, Copenhagen, Denmark

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


Lennart Randau 
4Philipps-Universität Marburg, Faculty of Biology, Hans-Meerwein-Straße 6, 35032, Marburg, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Lennart Randau


Søren J. Sørensen 
1Section of Microbiology, University of Copenhagen, Universitetsparken 15, 2100, Copenhagen, Denmark

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Søren J. Sørensen
	For correspondence: 
rafael.pinilla@bio.ku.dk
sjs@bio.ku.dk
shiraz.shah@dbac.dk


Shiraz A. Shah 
5Copenhagen Prospective Studies on Asthma in Childhood (COPSAC), Herlev and Gentofte Hospital, University of Copenhagen, Ledreborg Alle 34, 2820, Gentofte, Denmark

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Shiraz A. Shah
	For correspondence: 
rafael.pinilla@bio.ku.dk
sjs@bio.ku.dk
shiraz.shah@dbac.dk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
CRISPR-Cas systems provide prokaryotes with adaptive immune functions against viruses and other genetic parasites by leveraging small non-coding RNAs for nuclease-dependent degradation of their nucleic acid targets. In contrast to all other types of CRISPR-Cas systems, the mechanisms and biological roles of type IV systems have remained largely overlooked. Here, we describe a previously uncharted diversity of type IV gene cassettes, distributed across diverse prokaryotic genome backgrounds, and propose their classification into subtypes and variants. Congruent with recent findings, type IV modules were primarily found on plasmid-like elements. Remarkably, via a comprehensive analysis of their CRISPR spacer content, these systems were found to exhibit a strong bias towards the targeting of other plasmids. Our data indicate that the functions of type IV systems have diverged from those of other host-related CRISPR-Cas immune systems to adopt a yet unrecognised role in mediating conflicts between plasmids that compete to monopolize their hosts. Furthermore, we find evidence for cross-talk between certain type IV and type I CRISPR-Cas systems that co-exist intracellularly, thus providing an answer to the enigmatic absence of adaptation modules in these systems. Collectively, our results lead to the expansion and reclassification of type IV systems and provide novel insights into the biological function and evolution of these elusive systems.
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