
    
      Skip to main content
    

    


  
      


    
      
    
  
    
  
    
  
                
    
      Advertisement



  



    

  


  


  


  
  
    
  
    
  
                
    
      
  
    
  
        Main menu

    
  
  
    
  
    
  
      
  
  
    
  	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit



  


  
  



  
      
  
  
    
  	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET





  


  
  



  



  


  
  


  
        User menu

    
  
  
    
  
    
  
      
  
  
    
  	My alerts
	Log in
	 My Cart



  


  
  



  
      
  
  
    
  


  
  



  



  


  
  


  
        Search

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    	Advanced search

  


  
  



  



  


  
  




  



    

  



  
                
    
      
  
    
  
      
  
  
    [image: Molecular Pharmacology]  


  
  



  



    

  


  


  


  
      
  	    
  
    
  
                
    
      	Other Publications	Drug Metabolism and Disposition
	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives
	ASPET




    

  


  



  
    
  
                
    
      
  
    
  
      
  
  
    
  


  
  


  
      
  
  
    	My alerts
	Log in
	 My Cart

  


  
  



  



    

  


  


  


  
  
    
  
        
            
        [image: Molecular Pharmacology]      

                

          



  
    
  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search
  


  
  



  



    

  


  


  

  
  
    
  
        
  
                
    
      	Home
	Articles	Current Issue
	Fast Forward
	Latest Articles
	Special Sections
	Archive


	Information	Instructions to Authors
	Submit a Manuscript
	FAQs
	For Subscribers
	Terms & Conditions of Use
	Permissions


	Editorial Board
	Alerts	Alerts
	RSS Feeds


	[bookmark: Virtual Issues]Virtual Issues
	Feedback
	Submit


    

  



  
                
    
      	 Visit molpharm on Facebook
	 Follow molpharm on Twitter
	 Follow molpharm on LinkedIn

    

  


  



  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
		
		
			
			  
  
      
  
  
    
  
  
      Research ArticleArticle

  
      

  
      Models for the Binding of Methotrexate to Escherichia coli Dihydrofolate Reductase 
Direct Effect of Carboxylate of Aspartic Acid 27 upon Ultraviolet Spectrum of Methotrexate
  
    	 H. BERNHARD SCHLEGEL, MARTIN POE and KARST HOOGSTEEN


  
    	Molecular Pharmacology July 1981,  20 (1) 154-158; 

  
  
  


H. BERNHARD SCHLEGEL 
Merck Sharp & Dohme Research Laboratories, Rahway, New Jersey 07065

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


MARTIN POE 
Merck Sharp & Dohme Research Laboratories, Rahway, New Jersey 07065

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


KARST HOOGSTEEN 
Merck Sharp & Dohme Research Laboratories, Rahway, New Jersey 07065

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




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    	Article
	Info & Metrics
	eLetters
	 PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract

      Ab initio molecular orbital calculations were performed on neutral and protonated 2,4-diamino-6-methylpteridine. The computations were repeated for the N-1-protonated molecule in a highly simplified model of the methotrexate binding site of Escherichia coli dihydrofolate reductase. The strengths of the ionic bond to Asp 27, the hydrogen bond to Thr 113, and the interaction with the peptide bonds between Ile 5 and Ala 6 and between Ala 6 and Ala 7 were calculated to be 100, 10, 5, and 1 kcal/mole, respectively, in the absence of solvent. These strengths suggest that the ionic bond is the most important component of the binding of protonated methotrexate. The energy calculations also provide a semiquantitative explanation of the hitherto unexplained shift to longer wavelength of the lowest-frequency UV absorbance band of N-1-protonated methotrexate upon binding to dihydrofolate reductase. This shift is due to a direct effect of the electrostatic field of the carboxylate ion of Asp 27 upon the molecular orbitals of the methotrexate.
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