





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        A non-canonical convergence of carbohydrate and glutamine metabolism is required after metabolic rewiring in a solid environment
  
       View ORCID ProfilePeng Wei,  View ORCID ProfileAlex J. Bott,  View ORCID ProfileAhmad A. Cluntun,  View ORCID ProfileJeffrey T. Morgan,  View ORCID ProfileCorey N. Cunningham, John C. Schell,  View ORCID ProfileYeyun Ouyang, Scott B. Ficarro, Jarrod A. Marto, Nika N. Danial, Ralph J. DeBerardinis, Jared Rutter

  
      doi: https://doi.org/10.1101/2021.08.26.457847 

  
  
  

Peng Wei 
1Department of Biochemistry, University of Utah School of Medicine, Salt Lake City, UT 84112, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Peng Wei


Alex J. Bott 
1Department of Biochemistry, University of Utah School of Medicine, Salt Lake City, UT 84112, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Alex J. Bott


Ahmad A. Cluntun 
1Department of Biochemistry, University of Utah School of Medicine, Salt Lake City, UT 84112, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ahmad A. Cluntun


Jeffrey T. Morgan 
1Department of Biochemistry, University of Utah School of Medicine, Salt Lake City, UT 84112, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jeffrey T. Morgan


Corey N. Cunningham 
1Department of Biochemistry, University of Utah School of Medicine, Salt Lake City, UT 84112, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Corey N. Cunningham


John C. Schell 
1Department of Biochemistry, University of Utah School of Medicine, Salt Lake City, UT 84112, USA
8Department of Medicine, Massachusetts General Hospital, Boston, MA 02114, USA

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


Yeyun Ouyang 
1Department of Biochemistry, University of Utah School of Medicine, Salt Lake City, UT 84112, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Yeyun Ouyang


Scott B. Ficarro 
2Department of Cancer Biology, Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA 02115, USA
3Blais Proteomics Center, Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA 02215, USA

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


Jarrod A. Marto 
2Department of Cancer Biology, Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA 02115, USA
3Blais Proteomics Center, Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA 02215, USA

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


Nika N. Danial 
2Department of Cancer Biology, Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA 02115, USA
4Department of Cell Biology, Harvard Medical School, Boston, MA 02115, USA

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


Ralph J. DeBerardinis 
5Children’s Medical Center Research Institute, University of Texas (UT) Southwestern Medical Center, Dallas, TX 75390, USA
6Howard Hughes Medical Institute, UT Southwestern Medical Center, Dallas, TX 75390, USA

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


Jared Rutter 
1Department of Biochemistry, University of Utah School of Medicine, Salt Lake City, UT 84112, USA
7Howard Hughes Medical Institute, University of Utah School of Medicine, Salt Lake City, UT 84112, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
rutter@biochem.utah.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    SUMMARY
The fate of pyruvate, which is modulated mitochondrial pyruvate carrier (MPC) activity, is a defining metabolic feature in many cancers. Diffuse large B-cell lymphomas (DLBCLs) are a genetically and metabolically heterogenous cancer. Although MPC expression and activity differed between DLBCL subgroups, mitochondrial pyruvate oxidation was uniformly minimal. Mitochondrial pyruvate was instead robustly consumed by glutamate pyruvate transaminase 2 to support α-ketoglutarate production as part of glutamine catabolism. This led us to discover that glutamine exceeds pyruvate as a carbon source for the TCA cycle, but, MPC function is required to enable GPT2-mediated glutamine catabolism. Furthermore, we found that MPC inhibition only decreased DLBCL proliferation in a solid culture environment, but not in a suspension environment. Thus, the non-canonical connection between the consumption and assimilation of carbohydrates and glutamine in DLBCLs enables their proliferation in a solid 3D environment.
HIGHLIGHTS
	Mitochondrial pyruvate supports glutaminolysis in DLBCLs by supplying pyruvate for GPT2-mediated α-KG production.

	Glutamine, but not glucose, is a major carbon source for the TCA cycle in DLBCLs.

	Citrate is minimally oxidized in the TCA cycle in DLBCLs.

	MPC depletion decreases DLBCL growth in tumor xenograft assays.

	α-KG production is important for DLBCLs proliferation in a solid ECM environment.

	The mitochondrial pyruvate carrier supports DLBCL proliferation in a solid ECM environment.
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