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      Wild species tomato (Lycopersicon pennellii) plants bearing a genetic lesion in the gene encoding aconitase (Aco-1; aconitate hydratase EC 4.2.1.3) were characterized at molecular and biochemical levels. The genetic basis of this lesion was revealed by cloning the wild-type and mutant alleles. The mutation resulted in lowered expression of the Aco-1 transcript and lowered levels of both cytosolic and mitochondrial aconitase protein and activity. After in silico analysis, we concluded that in the absence of a recognizable target sequence, the best explanation for the dual location of this protein is inefficient targeting. Biochemical analysis of leaves of the Aco-1 accession suggested that they exhibited a restricted flux through the Krebs cycle and reduced levels of Krebs cycle intermediates but were characterized by elevated adenylate levels and an enhanced rate of CO2 assimilation. Furthermore, the analysis of both steady-state metabolite levels and metabolic fluxes revealed that this accession also exhibited elevated rates of photosynthetic Suc synthesis and a corresponding increase in fruit yield. Therefore, we conclude that the Krebs cycle normally competes with the Suc synthetic pathway for carbon but is not essential for the supply of energy to fuel the operation of this pathway.
    

  

  


              
            

          
        
      

      
    

    

    

  



        
        



        
        
  
    
      
        Publication types
      


      	
                
                  





  Research Support, Non-U.S. Gov't


                
              


    

  


        
  
    
      
        MeSH terms
      


      	
                  
                    





  Aconitate Hydratase / genetics


                  
                
	
                  
                    





  Aconitate Hydratase / metabolism*


                  
                
	
                  
                    





  Carbohydrate Metabolism*


                  
                
	
                  
                    





  Carbon Dioxide / metabolism


                  
                
	
                  
                    





  Citric Acid Cycle / genetics


                  
                
	
                  
                    





  Citric Acid Cycle / physiology


                  
                
	
                  
                    





  Gene Expression Regulation, Enzymologic / radiation effects


                  
                
	
                  
                    





  Gene Expression Regulation, Plant / radiation effects


                  
                
	
                  
                    





  Genotype


                  
                
	
                  
                    





  Light


                  
                
	
                  
                    





  Molecular Sequence Data


                  
                
	
                  
                    





  Photosynthesis / physiology*


                  
                
	
                  
                    





  Phylogeny


                  
                
	
                  
                    





  Plant Leaves / enzymology*


                  
                
	
                  
                    





  Plant Leaves / genetics


                  
                
	
                  
                    





  Plant Leaves / metabolism


                  
                
	
                  
                    





  Solanum lycopersicum / enzymology*


                  
                
	
                  
                    





  Solanum lycopersicum / genetics


                  
                
	
                  
                    





  Solanum lycopersicum / metabolism


                  
                


    

  


        
  
    
      
        Substances
      


      	
                
                  





  Carbon Dioxide


                
              
	
                
                  





  Aconitate Hydratase


                
              


    

  


        

        

        


  
    
      Associated data
    


    	
                


  GENBANK/AY250115

              
	
                


  GENBANK/AY250116

              


  



        



      
    

  



  
  


  

