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[bookmark: N109EF]
Summary


A dominant feature of the structure of platelet glycoprotein (GP) Ibα, the von Willebrand factor (VWF)-binding subunit to the GP IbIX-V complex, is the presence of an elongated, heavily glycosylated mucin-like stalk between the plasma membrane and the N-terminal 45-kDa ligand-binding domain. Here, we investigated the function of that region by expressing a mutant lacking residues 318-452 as part of a recombinant GP Ib-IX complex. We studied the VWF-binding function of this mutant under both static conditions and flow. The mutant GP Ibα was expressed normally on the surface of CHO bIX cells (stably expressing GP Ibβ and GP IX) and the proper conformation of the ligand-binding region was verified by the normal binding of 5 conformation-sensitive monoclonal antibodies. Under static conditions, cells expressing mutant GP Ibα bound VWF (binding induced by either botrocetin or ristocetin) in a manner indistinguishable from cells expressing wild-type GP Ibα. We also evaluated the ability of the mutant to mediate cell adhesion to immobilized VWF in the presence of fluid shear stress (at 2 and 10 dyn/cm2). When the mutant-expressing cells were incubated with immobilized VWF for 1 min before being exposed to shear, they rolled on the VWF surface in a manner similar to wild-type cells. However, if the cells were not first allowed to settle on the surface before the application of shear stress, the mutant GP Ibα was unable to capture the cells onto the VWF surface from the fluid stream, an indication that steric hindrance from other cell surface molecules may prevent access of the GP Ibα ligand-binding site to the surfaceimmobilized VWF.





[bookmark: N109FC]
Keywords

Platelet adhesion - 
glycoprotein Ib - 
von Willebrand factor - 
macroglycopeptide


[bookmark: FN1613274-1]


† This work was supported by a Specialized Centers of Research Grant from the National Institutes of Health (1 P50 HL65967)







 

[bookmark: ]

[bookmark: N10A26]
	
References


	
[bookmark: JR1613274-1]1 
          
            López JA. 
          
        The platelet glycoprotein Ib-IX complex. Blood Coagul Fibrinolysis 1994; 05: 97-119. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1613274-2]2 
          
            Berndt MC, 
          
          
            Gregory C, 
          
          
            Kabral A, 
          
          
            Zola H, 
          
          
            Fournier D, 
          
          
            Castaldi PA. 
          
        Purification and preliminary characterization of the glycoprotein Ib complex in the human platelet membrane. Eur J Biochem 1985; 151: 637-49. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1613274-3]3 
          
            López JA, 
          
          
            Chung DW, 
          
          
            Fujikawa K, 
          
          
            Hagen FS, 
          
          
            Papayannopoulou T, 
          
          
            Roth GJ. 
          
        Cloning of the α chain of human platelet glycoprotein Ib: A transmembrane protein with homology to leucine-rich α2-glycoprotein. Proc Natl Acad Sci USA 1987; 84: 5615-9. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1613274-4]4 
          
            Dong J-F, 
          
          
            Hyun W, 
          
          
            López JA. 
          
        Aggregation of mammalian cells expressing the platelet glycoprotein (GP) Ib-IX complex and the requirement for tyrosine sulfation of GP Ibα. Blood 1995; 86 (11) 4175-83. 





PubMedGoogle Scholar





	
[bookmark: JR1613274-5]5 
          
            López JA, 
          
          
            Leung B, 
          
          
            Reynolds CC, 
          
          
            Li CQ, 
          
          
            Fox JEB. 
          
        Efficient plasma membrane expression of a functional platelet glycoprotein Ib-IX complex requires the presence of its three subunits. J Biol Chem 1992; 267: 12851-9. 





PubMedGoogle Scholar





	
[bookmark: JR1613274-6]6 
          
            Fox JEB, 
          
          
            Aggerbeck LP, 
          
          
            Berndt MC. 
          
        Structure of the glycoprotein Ib-IX complex from platelet membranes. J Biol Chem 1988; 263: 4882-90. 





PubMedGoogle Scholar





	
[bookmark: JR1613274-7]7 
          
            López JA, 
          
          
            Andrews RK, 
          
          
            Afshar-Kharghan V, 
          
          
            Berndt MC. 
          
        Bernard-Soulier Syndrome. Blood 1998; 91 (12) 4397-418. 





PubMedGoogle Scholar





	
[bookmark: JR1613274-8]8 
          
            Marchese P, 
          
          
            Saldivar E, 
          
          
            Ware J, 
          
          
            Ruggeri ZM. 
          
        Adhesive properties of the isolated amino-terminal domain of platelet glycoprotein Ibα in a flow field. Proc Natl Acad Sci USA 1999; 96 (14) 7837-42. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1613274-9]9 
          
            Moshfegh K, 
          
          
            Lengweiler S, 
          
          
            Haner M, 
          
          
            Aebi U, 
          
          
            Steiner B, 
          
          
            Beer JH. 
          
        Fine structural and functional consequences of deglycosylation of the platelet adhesion receptor GPIb-IX (CD 42b). Biochem Biophys Res Commun 1998; 249 (03) 903-9. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1613274-10]10 
          
            Savage B, 
          
          
            Saldivar E, 
          
          
            Ruggeri ZM. 
          
        Initiation of platelet adhesion by arrest onto fibrinogen or translocation on von Willebrand factor. Cell 1996; 84: 289-97. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1613274-11]11 
          
            Fredrickson BJ, 
          
          
            Dong JF, 
          
          
            McIntire LV, 
          
          
            López JA. 
          
        Shear-dependent rolling on von Willebrand factor of mammalian cells expressing the platelet glycoprotein Ib-IX-V complex. Blood 1998; 92 (10) 3684-93. 





PubMedGoogle Scholar





	
[bookmark: JR1613274-12]12 
          
            López JA, 
          
          
            Ludwig EH, 
          
          
            McCarthy BJ. 
          
        Polymorphism of human glycoprotein Ibα results from a variable number of tandem repeats of a 13-amino acid sequence in the mucin-like macroglycopeptide region. Structure/ function implications. J Biol Chem 1992; 267: 10055-61. 





PubMedGoogle Scholar





	
[bookmark: JR1613274-13]13 
          
            Ishida F, 
          
          
            Furihata K, 
          
          
            Ishida K, 
          
          
            Yan J, 
          
          
            Kitano K, 
          
          
            Kiyosawa K. 
          
        et al. The largest variant of platelet glycoprotein Iba has four tandem repeats of 13 amino acids in the macroglycopeptide region and a genetic linkage with methionine 145. Blood 1995; 86: 1357-60. 





PubMedGoogle Scholar





	
[bookmark: JR1613274-14]14 
          
            Muckian C, 
          
          
            Hillmann A, 
          
          
            Kenny D, 
          
          
            Shields DC. 
          
        A novel variant of the platelet glycoprotein Ibα macroglycopeptide region lacks any copies of the “perfect” 13 amino acid repeat. Thromb Haemost 2000; 83 (03) 513-4. 





Article in Thieme ConnectPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 34.205.135.189
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  