
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Photosynthesis Research

	
                        Article

Discovery of the canonical Calvin–Benson cycle


                    	History and Biography
	
                            Published: 29 October 2018
                        


                    	
                            Volume 140, pages 235–252, (2019)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Photosynthesis Research
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Thomas D. Sharkey 
            ORCID: orcid.org/0000-0002-4423-32231 


                        
    

                        
                            	
            
                
            3731 Accesses

        
	
            
                
            46 Citations

        
	
                
                    
                35 Altmetric

            
	
            
                
            2 Mentions

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
It has been 65 years since the Calvin–Benson cycle was first formulated. In this paper, the development of the concepts that are critical to the cycle is traced and the contributions of Calvin, Benson, and Bassham are discussed. Some simplified views often found in text books such as ascending paper chromatography and the use of the “lollipop” for short labeling are discussed and further details given. Key discoveries that underpinned elucidation of the cycle such as the importance of sedoheptulose phosphate and ribulose 1,5-bisphosphate are described. The interchange of ideas between other researchers working on what is now called the pentose phosphate pathway and the development of the ideas of Calvin and Benson are explored while the gluconeogenic aspects of the cycle are emphasized. Concerns raised about anomalies of label distribution in glucose are considered. Other carbon metabolism pathways associated with the Calvin–Benson cycle are also described. Finally, there is a section describing the rift between Calvin and Benson.
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                    Notes
	The name rubisco was coined by David Eisenberg in 1979 as a joke at Sam Wildman’s retirement party (Wildman 2002). The name emphasized the recent change in nomenclature from diphosphate to bisphosphate and the recent discovery that the enzyme is also an oxygenase (Bowes et al. 1971). In Sam’s next paper, he used the acronym rubisco, but soon after many variations in capitalization appeared. Style manuals provide clear guidelines for capitalization in this case. If the abbreviation is pronounced as a word (making it an acronym), and if it is so well known that people recognize the acronym more easily than the words it stands for, it is not capitalized (examples—laser and scuba). Wildman did not capitalize rubisco in his first publication using it (Wildman 1981). If an acronym is not quite so universally known but is more than four letters, the first letter (only) is capitalized (Hepes and Unesco). I have found no style manuals that would accept RuBisCO, RubisCO or any of the other capitalization schemes that are used. Because rubisco is so central to photosynthesis and better recognized than the words it stands for I believe it should be all lower case like “laser,” which is more easily understood than light amplification by stimulated emission of radiation. The use of Rubisco is tolerable, but other capitalization schemes should be abandoned. I will use rubisco here.
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