
  
    Skip to main content
  

    


    
      

        
                  


        
          
                          
                [image: Universiteit Leiden]
              
                      

                            
                    Leiden University                    Scholarly Publications
                  

                  


                
          
            
                  
    
  
    	Home
	Submit
	About
	
  Select Collection 
 All collections
Institute of Biology Leiden (IBL)
Dissertations
Academic speeches
Faculty of Archaeology
Faculty of Governance and Global Affairs
Faculty of Humanities
Faculty of Science
Faculty of Social and Behavioural Sciences
Leiden Journals, Conference Proceedings and Books
Leiden Law School
Leiden University Press
Medicine / Leiden University Medical Centre (LUMC)
Research output UL





  Search box 
 









  

  


                      

        


      

    
 

    


    


                    

          
          
                      
                  
    
  

            
    
      
        
  
  
      
        
      
      Persistent URL of this record    https://hdl.handle.net/1887/43768  
  

    

  
  
  
  
  
  

    

  


  

              Documents

        
    
       

       
       	
     	Download
	
         Cover       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Full text       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Title page_Contents       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Chapter 1 General introduction       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Chapter 2       
	
       open access                                  [image: license_5]            
	
       Full text at publishers site     


     
	
     	Download
	
         Chapter 3       
	
       open access                                  [image: license_5]            
	
       Full text at publishers site     


     
	
     	Download
	
         Chapter 4       
	
       open access                                  [image: license_5]            
	
       Full text at publishers site     


     
	
     	Download
	
         Chapter 5       
	
       open access                                  [image: license_5]            
	
       Full text at publishers site     


     
	
     	Download
	
         Chapter 6       
	
       open access                                  [image: license_5]            
	
       Full text at publishers site     


     
	
     	Download
	
         Chapter 7       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Chapter 8       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Chapter 9       
	
       open access                                  [image: license_5]            
	
       Full text at publishers site     


     
	
     	Download
	
         Chapter 10       
	
       open access                                  [image: license_5]            
	
       Full text at publishers site     


     
	
     	Download
	
         Chapter 11       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Chapter 12 Summary and discussion       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Summary in Dutch       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Appendices       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Publication list_Curriculum Vitae       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Acknowledgements       
	
       open access                                  [image: license_5]            


     
	
     	Download
	
         Propositions       
	
       open access                                  [image: license_5]            


     

 
  

    

  


  

              In Collections

        
    
      
This item can be found in the following collections:

	Institute of Biology Leiden (IBL)
	Dissertations



    

  

  

              

 
          
          
                                          
              
                                            
    
  

            
    
      

  
          
        [image: ]      

      

          
          
          
                                        	
                                
                  Wu, Changsheng                                  
                                
                                  (2016)                                
              
	
                  
                                                            Discovery of novel antibiotics from actinomycetes by integrated metabolomics & genomics approaches                  
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 The explosive increase in infections by pathogens is a major problem in the clinic today. The theme of this thesis was to find novel antibiotics from actinomycetes. Next-generation sequencing revealed that the biosynthetic potential of actinomycetes had been grossly underestimated. In this thesis, different antibiotics-eliciting strategies, including microbial cocultivation, streptomycin-resistant mutation, overexpression of pathway-specific activator, variation of culture conditions, were utilized to enforce fluctuations in the production of bioactive compounds in actinomycetes, after which, NMR-based metabolic profiling was used to facilitate uncovering those elicited molecules. This pipeline allowed the discovery of new antibiotics involving various chemical skeletons, such as 7-prenylisatin, methoxylated isocoumarins, endophenazines, and C...
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 The explosive increase in infections by pathogens is a major problem in the clinic today. The theme of this thesis was to find novel antibiotics from actinomycetes. Next-generation sequencing revealed that the biosynthetic potential of actinomycetes had been grossly underestimated. In this thesis, different antibiotics-eliciting strategies, including microbial cocultivation, streptomycin-resistant mutation, overexpression of pathway-specific activator, variation of culture conditions, were utilized to enforce fluctuations in the production of bioactive compounds in actinomycetes, after which, NMR-based metabolic profiling was used to facilitate uncovering those elicited molecules. This pipeline allowed the discovery of new antibiotics involving various chemical skeletons, such as 7-prenylisatin, methoxylated isocoumarins, endophenazines, and C-glycosylpyranonaphthoquinones. On the other hand, genome-mining methodology enabled the discovery of a group of endophenasides and leucanicidin in Kitasatospora sp. MBT66, whereby the rhamnosylation of both scaffold are executed by a same promiscuous glycosyltransferase. Last but not least, a novel antibiotic termed lugdunomycin with unprecedented chemical scaffold, as well as a number of new angucycline-type antibiotics, were characterized from Streptomyces sp. QL37. The biosynthetic pathway of lugdunomycin was deciphered by genetic knockout and OSMAC (One Strain MAny Compound) strategy. In summary, this thesis explores an interface of genomics and metabolomics to accelerate new antibiotics discovery.
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