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            Abstract
Molecular cloning and transcriptional activation studies have revealed a new protein similar to the steroid hormone receptors and which responds specifically to vitamin A metabolites. This protein is substantially different in primary structure and ligand specificity from the products of the previously described retinoic acid receptor gene family. By indicating the existence of an additional pathway through which retinoic acid may exert its effects, these data lead to a re-evaluation of retinoid physiology.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Comprehensive study of nuclear receptor DNA binding provides a revised framework for understanding receptor specificity
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 June 2019
                                    

                                

                                Ashley Penvose, Jessica L. Keenan, â€¦ Trevor Siggers

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A master of all trades â€“ linking retinoids to different signalling pathways through the multi-purpose receptor STRA6
                                        
                                    

                                    
                                        Article
                                         Open access
                                         16 November 2021
                                    

                                

                                Vinesh Dhokia & Salvador Macip

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Transcriptional control of energy metabolism by nuclear receptors
                                        
                                    

                                    
                                        Article
                                        
                                         16 May 2022
                                    

                                

                                Charlotte Scholtes & Vincent GiguÃ¨re

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Sporn, M. B., Roberts, A. B. & Goodman, D. S. The Retinoids, Vol. 1â€“2 (Academic, Orlando, 1984).

                    Google ScholarÂ 
                

	Thaller, C. & Eichele, G. Nature 327, 625â€“628 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Slack, J. M. W. Nature 327, 553â€“554 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Maden, M. Devl Biol. 98, 409â€“416 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Brockes, J. T. Neuron 2, 1285â€“1294 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Breitman, T., Selonick, S. & Collins, S. J. Proc. natn. Acad. Sci. U.S.A. 77, 2936â€“2940 (1980).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Strickland, S. & Mahdavi, V. Cell 15, 393â€“403 (1978).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Jetten, A., Jetten, M. & Sherman, M. Expl Cell Res. 124, 381â€“392 (1979).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	La Rosa, G. J. & Gudas, L. J. Proc. natn. Acad. Sci. U.S.A. 85, 329â€“333 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Evans, R. M. Science 240, 889â€“895 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Green, S. & Chambon, P. Trends Genet. 4, 309â€“314 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Petkovich, M., Brand, N. J., Krust, A. & Chambon, P. Nature 330, 444â€“450 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Giguere, V., Ong, E. S., Segui, P. & Evans, R. M. Nature 330, 624â€“629 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Brand, N. et al. Nature 332, 850â€“853 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Zelent, A., Krust, A., Petkovich, M., Kastner, P. & Chambon, P. Nature 339, 714â€“717 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Krust, A., Kastner, P., Petkovich, M., Zelent, A. & Chambon, P. Proc. natn. Acad. Sci. U.S.A. 86, 5310â€“5314 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ishikawa, T. et al. Molec. Endocr. (in the press).

	Umesono, K., Giguere, V., Glass, C. K., Rosenfeld, M. G. & Evans, R. M. Nature 336, 262â€“265 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Giguere, V., Ong, E. S., Evans, R. M. & Tabin, C. J. Nature 337, 566â€“569 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ragsdale, C. W., Petkovich, M., Gates, P. B., Chambon, P. & Brockes, J. Nature 341, 654â€“657 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dolle, P. et al. Nature 342, 702â€“705 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Benbrook, D., Lernhardt, E. & Pfahl, M. Nature 333, 669â€“672 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kozak, M. Nucleic Acids Res. 16, 8125â€“8148 (1987).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Hollenberg, S. M., Giguere, V., Segui, P. & Evans, R. M. Cell 49, 39â€“46 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Thompson, C. C. & Evans, R. M. Proc. natn. Acad. Sci. U.S.A. 86, 3494â€“3498 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Umesono, K. & Evans, R. M. Cell 57, 1139â€“1146 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mader, S., Kumar, V., de Verneuil, H. & Chambon, P. Nature 338, 271â€“274 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Danielsen, M., Hinck, L. & Ringold, G. M. Cell 57, 1131â€“1138 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Thummel, C. S., Boulet, A. M. & Lipshitz, H. D. Gene 74, 445â€“456 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Keeble, S. & Maden, M. Devl Biol. 132, 26â€“34 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dawson, M. I. et al. J. Medicin. Chem. 32, 1504â€“1517 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hamada, K. et al. Proc. natn. Acad. Sci. U.S.A. 86, 8289â€“8293 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chytil, F. & Ong, D. E. Fedn Proc. 38, 2510â€“2514 (1979).
CASÂ 
    
                    Google ScholarÂ 
                

	Williams, J. B. & Napoli, J. L. Proc. natn. Acad. Sci. U.S.A. 82, 4658â€“4662 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gubler, M. L. & Sherman, M. I. J. biol. Chem. 260, 9552â€“9558 (1985).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Haussler, M. R., Myrtle, J. F. & Norman, A. W. J. biol. Chem. 243, 4055â€“4064 (1968).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Lubahn, D. B. et al. Molec. Endocr. 2, 1265â€“1275 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kwok, S. C. M., Ledley, F. D., Di Lella, A. G., Robsin, K. J. M. & Woo, S. L. C. Biochemistry 24, 556â€“561 (1985).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Devereux, J., Haeberli, P. & Smithies, O. Nucleic Acids Res. 12, 387â€“395 (1984).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Arriza, J. et al. Science 237, 268â€“275 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Weinberger, C. et al. Nature 324, 641â€“646 (1986).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hollenberg, S. M. et al. Nature 318, 635â€“641 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schneider, L. J. Embryol. exp. Morph. 27, 353â€“365 (1972).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Krasnow, M., Saffman, E. E., Kornfeld, K. & Hogness, D. S. Cell 57, 1031â€“1043 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Glass, C. K., Holloway, J. M., Devary, O. V. & Rosenfeld, M. G. Cell 54, 313â€“323 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Herbomel, P., Bourachot, B. & Yaniv, M. Cell 39, 653â€“662 (1984).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gorman, C. M., Moffat, L. F. & Howard, B. H. Molec. cell. Biol. 2, 1044â€“1051 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chomczynski, P. & Sacchi, N. Analyt. Biochem. 162, 156â€“159 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	McDonnell, D. P., Mangelsdorf, D. J., Pike, J. W., Haussier, M. R. & O'Malley, B. W. Science 235, 1214â€“1217 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Southern, E. M. J. molec. Biol. 98, 503â€“517 (1975).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Author notes	Jacqueline A. Dyck: Physiology and Pharmacology Program, University of California, San Diego School of Medicine, San Diego, California 92093-0636, USA


Authors and Affiliations
	Howard Hughes Medical Institute, The Salk Institute for Biological Studies, La Jolla, California, 92138-9216, USA
David J. Mangelsdorf,Â Estelita S. Ong,Â Jacqueline A. DyckÂ &Â Ronald M. Evans


Authors	David J. MangelsdorfView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Estelita S. OngView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jacqueline A. DyckView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Ronald M. EvansView author publications
You can also search for this author in
                        PubMedÂ Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Mangelsdorf, D., Ong, E., Dyck, J. et al. Nuclear receptor that identifies a novel retinoic acid response pathway.
                    Nature 345, 224â€“229 (1990). https://doi.org/10.1038/345224a0
Download citation
	Received: 09 February 1990

	Accepted: 28 March 1990

	Issue Date: 17 May 1990

	DOI: https://doi.org/10.1038/345224a0


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        The role of resveratrol, Sirtuin1 and RXRÎ± as prognostic markers in ovarian cancer
                                    
                                

                            
                                
                                    	Fangfang Chen
	Thomas Kolben
	Susanne Beyer


                                
                                Archives of Gynecology and Obstetrics (2022)

                            
	
                            
                                
                                    
                                        Potencies of organotin compounds in scallop RXRa responsive activity with a GAL4-based reconstituted yeast assay in vitro
                                    
                                

                            
                                
                                    	Anran Zhao
	Jingjing Miao
	Luqing Pan


                                
                                Environmental Science and Pollution Research (2022)

                            
	
                            
                                
                                    
                                        Retinoid X Receptor: Cellular and Biochemical Roles of Nuclear Receptor with a Focus on Neuropathological Involvement
                                    
                                

                            
                                
                                    	Samridhi Sharma
	Ting Shen
	Vivek Gupta


                                
                                Molecular Neurobiology (2022)

                            
	
                            
                                
                                    
                                        Complexity begets crosscutting, dooms hierarchy (another paper on natural kinds)
                                    
                                

                            
                                
                                    	Joyce C. Havstad


                                
                                Synthese (2021)

                            
	
                            
                                
                                    
                                        Influence of Vitamin A deficiency on the transcriptomic profile of rat meibomian glands
                                    
                                

                            
                                
                                    	Xiao-Jiao Tang
	Qing Liu
	Lin Chen


                                
                                International Ophthalmology (2021)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
