





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Quantitative analysis of the physiological contributions of glucose to the TCA cycle
  
       View ORCID ProfileShiyu Liu,  View ORCID ProfileZiwei Dai, Daniel E. Cooper, David G. Kirsch,  View ORCID ProfileJason W. Locasale

  
      doi: https://doi.org/10.1101/840538 

  
  
  

Shiyu Liu 
1Computational Biology and Bioinformatics Program, Duke Center for Genomics and Computational Biology, Duke University School of Medicine, Durham NC 27710, USA
2Department of Pharmacology and Cancer Biology, Duke University School of Medicine, Durham NC 27710, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Shiyu Liu


Ziwei Dai 
2Department of Pharmacology and Cancer Biology, Duke University School of Medicine, Durham NC 27710, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ziwei Dai


Daniel E. Cooper 
3Department of Radiation Oncology, Duke University Medical Center, Durham NC 27710, USA

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


David G. Kirsch 
2Department of Pharmacology and Cancer Biology, Duke University School of Medicine, Durham NC 27710, USA
3Department of Radiation Oncology, Duke University Medical Center, Durham NC 27710, USA

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


Jason W. Locasale 
1Computational Biology and Bioinformatics Program, Duke Center for Genomics and Computational Biology, Duke University School of Medicine, Durham NC 27710, USA
2Department of Pharmacology and Cancer Biology, Duke University School of Medicine, Durham NC 27710, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jason W. Locasale
	For correspondence: 
Dr.Jason.Locasale@gmail.com




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
The carbon source for catabolism in vivo is a fundamental question in metabolic physiology. Limited by data and rigorous mathematical analysis, controversy exists over the nutritional sources for carbon in the tricarboxylic acid (TCA) cycle under physiological settings. Using isotope-labeling data in vivo across several experimental conditions, we construct multiple models of central carbon metabolism and develop methods based on metabolic flux analysis (MFA) to solve for the preferences of glucose, lactate, and other nutrients used in the TCA cycle across many tissues. We show that in nearly all circumstances, glucose contributes more than lactate as a nutrient source for the TCA cycle. This conclusion is verified in different animal strains from different studies, different administrations of 13C glucose, and is extended to multiple tissue types. Thus, this quantitative analysis of organismal metabolism defines the relative contributions of nutrient fluxes in physiology, provides a resource for analysis of in vivo isotope tracing data, and concludes that glucose is the major nutrient used for catabolism in mammals.
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