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    Abstract
Tight junctions (TJs) are complex biochemical structures that seal the intercellular space and prevent the free movement of solutes across epithelial cell sheets. Modulating the TJ seal is a promising option for increasing the transdermal absorption of drugs. Within TJs, the binding of the claudin (CLDN) family of tetratransmembrane proteins through cis- and trans-interactions is an integral part of seal formation. Because epidermal TJs contain CLDN-1 and CLDN-4, a binder for these CLDNs may be a useful modulator of the permeability of the epidermal barrier. Here, we investigated whether m19, which can bind to CLDN-1/-4 (also CLDN-2/-5), modulates the integrity of epidermal TJs and the permeability of cell sheets to solutes. Treatment of normal human epidermal keratinocytes (NHEKs) with the CLDN binder reduced the integrity of TJs. A CLDN-1–specific binder (a monoclonal antibody, clone 7A5) also weakened the TJ seal in NHEKs. Although m19 attenuated the TJ barrier in human intestinal epithelial cells (Caco-2), 7A5 did not. Treatment of NHEKs with 7A5 enhanced permeation of a paracellular permeation marker. These findings indicate that CLDN-1 is a potential target for modulating the permeability of the epidermis, and that our CLDN-1 binder is a promising candidate molecule for development as a dermal absorption enhancer.

Footnotes

	Received April 18, 2015.
	Accepted July 1, 2015.

	M.N. and S.N. contributed equally to this work.

	This work was supported in part by a Health and Labour Sciences Research Grant from the Ministry of Health, Labour, and Welfare of Japan (to M.K. and M.F.); a Grant-in-Aid for Scientific Research from the Ministry of Education, Culture, Sports, Science and Technology of Japan [Grant 24390042]; the Adaptable and Seamless Technology Transfer Program through Target-driven R&D, Japan Science and Technology Agency [Grants AS242Z01694Q and AS251Z00905Q]; the Takeda Science Foundation; and the Platform for Drug Discovery, Informatics, and Structural Life Science of the Ministry of Education, Culture, Sports, Science and Technology, Japan (T.S. and M.K.).

	dx.doi.org/10.1124/jpet.115.225391.

	↵[image: Embedded Image]
[image: Embedded Image]
This article has supplemental material available at jpet.aspetjournals.org.



	Copyright © 2015 by The American Society for Pharmacology and Experimental Therapeutics



View Full Text
  


  
  



  
      
  
  
    
	  
		
		
			
			  
  
      
  
  
    
  
      
  
    	
			JPET 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: Journal of Pharmacology and Experimental Therapeutics: 354 (3)]

  
  
      
      
          Journal of Pharmacology and Experimental Therapeutics      
      
        	Vol. 354, Issue 3 1 Sep 2015 


      
      
        		Table of Contents
	Table of Contents (PDF)
	About the Cover
	Index by author
	Editorial Board (PDF)
	Front Matter (PDF)




      




  


  
  



  



  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for sharing this Journal of Pharmacology and Experimental Therapeutics 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 
 Claudin-1 Binder Enhances Epidermal Permeability in a Human Keratinocyte Model



  Message Subject 
 (Your Name) has forwarded a page to you from Journal of Pharmacology and Experimental Therapeutics



  Message Body 
 (Your Name) thought you would be interested in this article in Journal of Pharmacology and Experimental Therapeutics.



  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 ArticleChemotherapy, Antibiotics, and Gene Therapy

  
  
      Claudin-1 as a Target for Epidermal Absorption
  
    	 Misaki Nakajima, Shotaro Nagase, Manami Iida, Shuji Takeda, Mayo Yamashita, Akihiro Watari, Yoshitaka Shirasago, Masayoshi Fukasawa, Hiroyuki Takeda, Tatsuya Sawasaki, Kiyohito Yagi and Masuo Kondoh


  
    	Journal of Pharmacology and Experimental Therapeutics September 1, 2015,  354 (3) 440-447; DOI: https://doi.org/10.1124/jpet.115.225391 

  
  
  



  

  
  	      Citation Manager Formats

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

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
      Research ArticleChemotherapy, Antibiotics, and Gene Therapy

  
  
      Claudin-1 as a Target for Epidermal Absorption
  
    	 Misaki Nakajima, Shotaro Nagase, Manami Iida, Shuji Takeda, Mayo Yamashita, Akihiro Watari, Yoshitaka Shirasago, Masayoshi Fukasawa, Hiroyuki Takeda, Tatsuya Sawasaki, Kiyohito Yagi and Masuo Kondoh


  
    	Journal of Pharmacology and Experimental Therapeutics September 1, 2015,  354 (3) 440-447; DOI: https://doi.org/10.1124/jpet.115.225391 

  
  
  



  


  
  



  
      
  
  
    
  
    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
	Introduction
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	Authorship Contributions
	Footnotes
	Abbreviations
	References



	Figures & Data
	Info & Metrics
	eLetters
	 PDF + SI
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...


 More in this TOC Section
	
  
  
  
  
      PTP4A3 and ovarian cancer  
  
  
  
  




	
  
  
  
  
      CRISPR/Cas9 TOP2β Gene Knockout Mediated Drug Resistance  
  
  
  
  




	
  
  
  
  
      Lucanthone Targets TMZ-Resistant Gliomas  
  
  
  
  






Show more Chemotherapy, Antibiotics, and Gene Therapy

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

  


  
  



  

  
    
  
        ASPET's Other Journals

    
  
  
    	Drug Metabolism and Disposition
	Molecular Pharmacology
	Pharmacological Reviews
	Pharmacology Research & Perspectives

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    
  
      
  
    ISSN 1521-0103 (Online)


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

  




  


  
  



  



    

  


  


  

  
    
  
      









  