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    Abstract

        Conjugation of a structurally diverse set of 53 catechol compounds was
 studied in vitro using six recombinant human sulfotransferases (SULTs), five
 UDP-glucuronosyltransferases (UGT) and the soluble form of catechol
 O-methyltransferase (S-COMT) as catalyst. The catechol set comprised
 endogenous compounds, such as catecholamines and catecholestrogens, drugs,
 natural plant constituents, and other catechols with diverse substituent
 properties and substitution patterns. Most of the catechols studied were
 substrates of S-COMT and four SULT isoforms (1A1, 1A2, 1A3, and 1B1), but the
 rates of conjugation varied considerably, depending on the substrate structure
 and the enzyme form. SULT1E1 sulfated fewer catechols. Only low activities
 were observed for SULT1C2. UGT1A9 glucuronidated catechols representing
 various structural classes, and almost half of the studied compounds were
 glucuronidated at a high rate. The other UGT enzymes (1A1, 1A6, 2B7, and 2B15)
 showed narrower substrate specificity for catechols, but each glucuronidated
 some catechols at a high rate. Dependence of specificity and rate of
 conjugation on the molecular structure of the substrate was characterized by
 structure-activity relationship analysis and quantitative structure-activity
 relationship modeling. Twelve structural descriptors were used to characterize
 lipophilicity/polar interaction properties, steric properties, and electronic
 effects of the substituents modifying the catechol structure. PLS models
 explaining more than 80% and predicting more than 70% of the variance in
 conjugation activity were derived for the representative enzyme forms SULT1A3,
 UGT1A9, and S-COMT. Several structural factors governing the conjugation of
 catechol hormones, metabolites, and drugs were identified. The results have
 significant implications for predicting the metabolic fate of catechols.

      
Footnotes
	
          
          ↵2 Abbreviations used are: SULT, sulfotransferase; UGT,
 UDP-glucuronosyltransferase; COMT, catechol O-methyltransferase;
 S-COMT soluble catechol O-methyltransferase; MB-COMT, membrane-bound
 catechol O-methyltransferase; PAPS, 3′-phosphoadenosine
 5′-phosphosulfate; EMBL, European Molecular Biology Laboratory; AdoMet,
 S-adenosyl-l-methionine; UDPGA, UDP-glucuronic acid; HPLC,
 high-performance liquid chromatography; PCR, polymerase chain reaction;
 oT, SAR, structure-activity relationship; QSAR, quantitative
 structure-activity relationship; HBA, hydrogen bond acceptors; PLS, partial
 least squares; DA, discriminant analysis.

        
	
        This work was funded by the Commission of the European Communities
 (Contract number BMH4-CT97–2621).

      
	
        
        ↵1 Present address: Orion Pharma, Department of Pharmacokinetics, Espoo,
 Finland.

      
		Received April         30, 2002.
	Accepted May         15, 2003.




	The American Society for Pharmacology and
 Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
     


	
			DMD articles become freely available 12 months after publication, and remain freely available for 5 years. 


			Non-open access articles that fall outside this five year window are available only to institutional subscribers and current ASPET members, or through the article purchase feature at the bottom of the page. 


			 


				Click here for information on institutional subscriptions.
	Click here for information on individual ASPET membership.


			



 

  




  


  
  



			

		

	
	
 	
	  
  
		
		
			
			  
  
      
  
  
    Log in using your username and password

  Username *
 



  Password *
 





Forgot your user name or password?




Purchase access
You may purchase access to this article. This will require you to create an account if you don't already have one.

  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Drug Metabolism and Disposition: 31 (9)]

  
  
      
      
          Drug Metabolism and Disposition      
      
        	Vol. 31, Issue 9 1 Sep 2003 


      
      
        		Table of Contents
	About the Cover
	Index by author




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for sharing this Drug Metabolism & Disposition article.
NOTE: We request your email address only to inform the recipient that it was you who recommended this article, and that it is not junk mail. We do not retain these email addresses.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 CONJUGATION OF CATECHOLS BY RECOMBINANT HUMAN SULFOTRANSFERASES, UDP-GLUCURONOSYLTRANSFERASES, AND SOLUBLE CATECHOL O-METHYLTRANSFERASE: STRUCTURE-CONJUGATION RELATIONSHIPS AND PREDICTIVE MODELS



  Message Subject 
 (Your Name) has forwarded a page to you from Drug Metabolism & Disposition



  Message Body 
 (Your Name) thought you would be interested in this article in Drug Metabolism & Disposition.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
      Research ArticleArticle

  
  
      CONJUGATION OF CATECHOLS BY RECOMBINANT HUMAN SULFOTRANSFERASES,
 UDP-GLUCURONOSYLTRANSFERASES, AND SOLUBLE CATECHOL
 O-METHYLTRANSFERASE: STRUCTURE-CONJUGATION RELATIONSHIPS AND
 PREDICTIVE MODELS
  
    	 Jyrki Taskinen, Brian T. Ethell, Pia Pihlavisto, Alan M. Hood, Brian Burchell and Michael W. H. Coughtrie


  
    	Drug Metabolism and Disposition September 1, 2003,  31 (9) 1187-1197; DOI: https://doi.org/10.1124/dmd.31.9.1187 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleArticle

  
  
      CONJUGATION OF CATECHOLS BY RECOMBINANT HUMAN SULFOTRANSFERASES,
 UDP-GLUCURONOSYLTRANSFERASES, AND SOLUBLE CATECHOL
 O-METHYLTRANSFERASE: STRUCTURE-CONJUGATION RELATIONSHIPS AND
 PREDICTIVE MODELS
  
    	 Jyrki Taskinen, Brian T. Ethell, Pia Pihlavisto, Alan M. Hood, Brian Burchell and Michael W. H. Coughtrie


  
    	Drug Metabolism and Disposition September 1, 2003,  31 (9) 1187-1197; DOI: https://doi.org/10.1124/dmd.31.9.1187 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: Mendeley logo]
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article	Abstract
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	Footnotes
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      Role and mechanism of YY1-UGT2B7 in breast cancer metastasis  
  
  
  
  




	
  
  
  
  
      Novel variant UGT1A transcripts  
  
  
  
  




	
  
  
  
  
      AO Reaction Phenotyping in Hepatocytes with Icotinib  
  
  
  
  






Show more Articles

 Similar Articles






  



  


  
  



  
      
  
  
    
  


  
  



  
      
  
  
    
  
    
  
      
  
  
    Advertisement



  



  


  
  



  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    

	Home
	Alerts




Facebook   Twitter   LinkedIn   RSS
  




  


  
  



  

  
    
  
        Navigate

    
  
  
    	Current Issue
	Fast Forward by date
	Fast Forward by section
	Latest Articles
	Archive
	Search for Articles
	Feedback
	ASPET

  


  
  



  

  
    
  
        More Information

    
  
  
    	About DMD
	Editorial Board
	Instructions to Authors
	Submit a Manuscript
	Customized Alerts
	RSS Feeds
	Subscriptions
	Permissions
	Terms & Conditions of Use

  


  
  



  

  
    
  
        ASPET's Other Journals

    
  
  
    	Journal of Pharmacology and Experimental Therapeutics
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-009X (Online)


Copyright © 2024 by the American Society for Pharmacology and Experimental Therapeutics

  




  


  
  



  



    

  


  


  

  
    
  
      







  