





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Global chromosome topology and the two-component systems in concerted manner regulate transcription in Streptomyces
  
       View ORCID ProfileMartyna Gongerowska-Jac, Marcin J. Szafran, Jakub Mikołajczyk, Justyna Szymczak, Magda Bartyńska, Anna Gierlikowska, Sylwia Biały,  View ORCID ProfileMarie A. Elliot, Dagmara Jakimowicz

  
      doi: https://doi.org/10.1101/2021.09.15.460574 

  
  
  

Martyna Gongerowska-Jac 
1Faculty of Biotechnology, University of Wrocław, Joliot-Curie 14A, 50-383 Wrocław, Poland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Martyna Gongerowska-Jac
	For correspondence: 
martyna.gongerowska-jac@uwr.edu.pl


Marcin J. Szafran 
1Faculty of Biotechnology, University of Wrocław, Joliot-Curie 14A, 50-383 Wrocław, Poland

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


Jakub Mikołajczyk 
1Faculty of Biotechnology, University of Wrocław, Joliot-Curie 14A, 50-383 Wrocław, Poland

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


Justyna Szymczak 
1Faculty of Biotechnology, University of Wrocław, Joliot-Curie 14A, 50-383 Wrocław, Poland

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


Magda Bartyńska 
1Faculty of Biotechnology, University of Wrocław, Joliot-Curie 14A, 50-383 Wrocław, Poland

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


Anna Gierlikowska 
1Faculty of Biotechnology, University of Wrocław, Joliot-Curie 14A, 50-383 Wrocław, Poland

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


Sylwia Biały 
1Faculty of Biotechnology, University of Wrocław, Joliot-Curie 14A, 50-383 Wrocław, Poland

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


Marie A. Elliot 
2Department of Biology, McMaster University, 1280 Main Street West, Hamilton, ON L8S 4K1, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Marie A. Elliot


Dagmara Jakimowicz 
1Faculty of Biotechnology, University of Wrocław, Joliot-Curie 14A, 50-383 Wrocław, Poland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
martyna.gongerowska-jac@uwr.edu.pl




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Bacterial gene expression is controlled at multiple levels, with chromosome supercoiling being one of the most global regulators. Global DNA supercoiling is maintained by the orchestrated action of topoisomerases. In Streptomyces, mycelial soil bacteria with a complex life cycle, topoisomerase I depletion led to elevated chromosome supercoiling, changed expression of significant fraction of genes, delayed growth and blocked sporulation. To identify supercoiling-induced sporulation regulators, we searched for S. coelicolor transposon mutants that were able to restore sporulation despite high chromosome supercoiling. We established that transposon insertion in genes encoding a novel two-component system named SatKR reversed the sporulation blockage resulting from topoisomerase I depletion. Transposition in satKR abolished the transcriptional induction of the genes within the so-called supercoiling-hypersensitive cluster (SHC). Moreover, we found that activated SatR also induced the same set of SHC genes under normal supercoiling conditions. We determined that the expression of genes in this region impacted S. coelicolor growth and sporulation. Interestingly, among the associated products is another two-component system (SitKR), indicating the potential for cascading regulatory effects driven by the SatKR and SitKR two-component systems. Thus, we demonstrated the concerted activity of chromosome supercoiling and a hierarchical two-component signalling system that impacts gene activity governing Streptomyces growth and sporulation.
IMPORTANCE Streptomyces, soil bacteria with complex life cycle, are the producers of a broad range of biologically active compounds (e.g. antibiotics). Streptomyces respond to various environmental signals using complex transcriptional regulation mechanism. Understanding regulation of their gene expression is crucial for Streptomyces application as industrial organisms. Here, based on extensive transcriptomics analyses, we describe the concerted regulation of genes crucial for growth and development by global DNA supercoiling and novel two-component system. Our data indicate that regulated genes encode growth and sporulation regulator. Thus, we demonstrate that Streptomyces link the global regulatory strategies to adjusts life cycle to unfavourable conditions.
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