





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Role of channels in the oxygen permeability of red blood cells
  
       View ORCID ProfilePan Zhao,  View ORCID ProfileR. Ryan Geyer,  View ORCID ProfileAhlam I. Salameh,  View ORCID ProfileAmanda B. Wass,  View ORCID ProfileSara Taki,  View ORCID ProfileDale E. Huffman,  View ORCID ProfileHoward J Meyerson,  View ORCID ProfileGerolf Gros,  View ORCID ProfileRossana Occhipinti,  View ORCID ProfileFraser J. Moss,  View ORCID ProfileWalter F. Boron

  
      doi: https://doi.org/10.1101/2020.08.28.265066 

  
  
  

Pan Zhao 
1Department of Physiology and Biophysics, Case Western Reserve University School of Medicine, Cleveland, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Pan Zhao


R. Ryan Geyer 
1Department of Physiology and Biophysics, Case Western Reserve University School of Medicine, Cleveland, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for R. Ryan Geyer


Ahlam I. Salameh 
1Department of Physiology and Biophysics, Case Western Reserve University School of Medicine, Cleveland, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ahlam I. Salameh


Amanda B. Wass 
1Department of Physiology and Biophysics, Case Western Reserve University School of Medicine, Cleveland, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Amanda B. Wass


Sara Taki 
1Department of Physiology and Biophysics, Case Western Reserve University School of Medicine, Cleveland, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sara Taki


Dale E. Huffman 
1Department of Physiology and Biophysics, Case Western Reserve University School of Medicine, Cleveland, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Dale E. Huffman


Howard J Meyerson 
3Department of Pathology, Case Western Reserve University, Cleveland, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Howard J Meyerson


Gerolf Gros 
4Vegetative Physiologie 4220, Abt. Molekular-und Zellphysiologie, Medizinische Hochschule Hannover, Hannover, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Gerolf Gros


Rossana Occhipinti 
1Department of Physiology and Biophysics, Case Western Reserve University School of Medicine, Cleveland, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Rossana Occhipinti


Fraser J. Moss 
1Department of Physiology and Biophysics, Case Western Reserve University School of Medicine, Cleveland, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Fraser J. Moss


Walter F. Boron 
1Department of Physiology and Biophysics, Case Western Reserve University School of Medicine, Cleveland, USA
2Department of Medicine and Department of Biochemistry, Case Western Reserve University School of Medicine, Cleveland, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Walter F. Boron
	For correspondence: 
walter.boron@case.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Many have believed that oxygen (O2) crosses red blood cell (RBC) membranes by dissolving in lipids that offer no resistance to diffusion. However, using stopped-flow (SF) analyses of hemoglobin (Hb) absorbance spectra during O2 off-loading from mouse RBCs, we now report that most O2 traverses membrane-protein channels. Two agents excluded from the RBC interior markedly slow O2 off-loading: p-chloromercuribenzenesulfonate (pCMBS) reduces inferred membrane O2 permeability (PMembrane) by ∼82%, and 4,4’-diisothiocyanatostilbene-2,2’-disulfonate (DIDS), by ∼56%. Because neither likely produces these effects via membrane lipids, we examined RBCs from mice genetically deficient in aquaporin-1 (AQP1), the Rh complex (i.e., rhesus proteins RhAG + mRh), or both. The double knockout (dKO) reduces PMembrane by ∼55%, and pCMBS+dKO, by ∼91%. Proteomic analyses of RBC membranes, flow cytometry, hematology, and mathematical simulations rule out explanations involving other membrane proteins, RBC geometry, or extracellular unconvected fluid (EUF). By identifying the first two O2 channels and pointing to the existence of other O2 channel(s), all of which could be subject to physiological regulation and pharmacological intervention, our work represents a paradigm shift for O2 handling.
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