





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The PhytoClust Tool for Metabolic Gene Clusters Discovery in Plant Genomes
  
       View ORCID ProfileNadine Töpfer, Lisa-Maria Fuchs,  View ORCID ProfileAsaph Aharoni

  
      doi: https://doi.org/10.1101/079343 

  
  
  

Nadine Töpfer 
1Department of Plant Science and the Environment, Weizmann Institute of Science, Rehovot, Israel

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Nadine Töpfer


Lisa-Maria Fuchs 
2Hochschule für Wissenschaft und Technik, Berlin, Germany

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


Asaph Aharoni 
1Department of Plant Science and the Environment, Weizmann Institute of Science, Rehovot, Israel

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Asaph Aharoni
	For correspondence: 
asaph.aharoni@weizmann.ac.il




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The existence of Metabolic Gene Clusters (MGCs) in plant genomes has recently raised increased interest. Thus far, MGCs were commonly identified for pathways of specialized metabolism, mostly those associated with terpene type products. For efficient identification of novel MGCs computational approaches are essential. Here we present PhytoClust; a tool for the detection of candidate MGCs in plant genomes. The algorithm employs a collection of enzyme families related to plant specialized metabolism, translated into hidden Markov models, to mine given genome sequences for physically co-localized metabolic enzymes. Our tool accurately identifies previously characterized plant MBCs. An exhaustive search of 31 plant genomes detected 1232 and 5531 putative gene cluster types and candidates, respectively. Clustering analysis of putative MGCs types by species reflected plant taxonomy. Furthermore, enrichment analysis revealed taxa- and species-specific enrichment of certain enzyme families in MGCs. When operating through our web-interface, PhytoClust users can mine a genome either based on a list of known cluster types or by defining new cluster rules. Moreover, for selected plant species, the output can be complemented by co-expression analysis. Altogether, we envisage PhytoClust to enhance novel MGCs discovery which will in turn impact the exploration of plant metabolism.
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