





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Loss of CHIP Expression Perturbs Glucose Homeostasis and Leads to Type II Diabetes through Defects in Microtubule Polymerization and Glucose Transporter Localization
  
      Holly McDonough, Kaitlin C. Lenhart, Sarah M. Ronnebaum, Chunlian Zhang, Jie An, Andrea Portbury, Christopher B. Newgard,  View ORCID ProfileMonte S. Willis, Cam Patterson,  View ORCID ProfileJonathan C. Schisler

  
      doi: https://doi.org/10.1101/166389 

  
  
  

Holly McDonough 
1McAllister Heart Institute, The University of North Carolina at Chapel Hill, Chapel Hill, NC, USA

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


Kaitlin C. Lenhart 
1McAllister Heart Institute, The University of North Carolina at Chapel Hill, Chapel Hill, NC, USA

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


Sarah M. Ronnebaum 
1McAllister Heart Institute, The University of North Carolina at Chapel Hill, Chapel Hill, NC, USA

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


Chunlian Zhang 
1McAllister Heart Institute, The University of North Carolina at Chapel Hill, Chapel Hill, NC, USA

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


Jie An 
2Sarah W. Stedman Nutrition and Metabolism Center, Duke University, Durham, NC, USA

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


Andrea Portbury 
1McAllister Heart Institute, The University of North Carolina at Chapel Hill, Chapel Hill, NC, USA

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


Christopher B. Newgard 
2Sarah W. Stedman Nutrition and Metabolism Center, Duke University, Durham, NC, USA

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


Monte S. Willis 
1McAllister Heart Institute, The University of North Carolina at Chapel Hill, Chapel Hill, NC, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Monte S. Willis


Cam Patterson 
3Presbyterian Hospital/Weill-Cornell Medical Center, New York, NY 10065

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


Jonathan C. Schisler 
1McAllister Heart Institute, The University of North Carolina at Chapel Hill, Chapel Hill, NC, USA
4Department of Pharmacology, The University of North Carolina at Chapel Hill, Chapel Hill, NC, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jonathan C. Schisler
	For correspondence: 
schisler@med.unc.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Recent evidence has implicated CHIP (carboxyl terminus of Hsc/Hsp70-interacting protein), a co-chaperone and ubiquitin ligase, in the functional support of several metabolism-related proteins, including AMPK and SirT6. In addition to previously reported aging and stress intolerance phenotypes, we find that CHIP -/- mice also demonstrate a Type II diabetes-like phenotype, including poor glucose tolerance, decreased sensitivity to insulin, and decreased insulin-stimulated glucose uptake in isolated skeletal muscle, characteristic of insulin resistance. In CHIP-deficient cells, glucose stimulation fails to induce translocation of Glut4 to the plasma membrane. This impairment in Glut4 translocation in CHIP-deficient cells is accompanied by decreased tubulin polymerization associated with decreased phosphorylation of stathmin, a microtubule-associated protein required for polymerization-dependent protein trafficking within the cell. Together, these data describe a novel role for CHIP in regulating microtubule polymerization that assists in glucose transporter translocation, promoting whole-body glucose homeostasis and sensitivity to insulin.
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