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            Abstract
The primary structure of porcine preproenkephalin B has been elucidated by cloning and sequencing cDNA1: it contains neoendorphin2,3, dynorphin4,5 and leumorphin1,6,7 (containing rimorphin as its ammo-terminus)8,9. These opioid peptides, each having a leucine-enkephalin structure10, act on the Îº-receptor7,11â€“14. We have now cloned a human genomic DNA segment containing the preproenkephalin B gene. The structural organization of this gene resembles those of the genes encoding the other opioid peptide precursors, that is, preproenkephalin A15 and the corticotropin-Î²-lipotropin precursor16â€“21 (ACTH-Î²-LPH precursor). The primary structure of human preproenkephalin B has been deduced from the gene sequence. The amino acid sequence homology observed between preproenkephalin B and preproenkephalin A, together with the similarity between their gene organizations, suggests that the two genes have been generated from a common ancestor by gene duplication.




            
                
                    

    
        
            
                
                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

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        On the genetic basis of tail-loss evolution in humans and apes
                                        
                                    

                                    
                                        Article
                                         Open access
                                         28 February 2024
                                    

                                

                                Bo Xia, Weimin Zhang, â€¦ Itai Yanai

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Highly accurate protein structure prediction with AlphaFold
                                        
                                    

                                    
                                        Article
                                         Open access
                                         15 July 2021
                                    

                                

                                John Jumper, Richard Evans, â€¦ Demis Hassabis

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        The structure and physical properties of a packaged bacteriophage particle
                                        
                                    

                                    
                                        Article
                                        
                                         06 March 2024
                                    

                                

                                Kush Coshic, Christopher Maffeo, â€¦ Aleksei Aksimentiev

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Kakidani, H. et al. Nature 298, 245â€“249 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Minamino, N., Kangawa, K., Chino, N., Sakakibara, S. & Matsuo, H. Biochem. biophys. Res. Commun. 99, 864â€“870 (1981).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kangawa, K., Minamino, N., Chino, N., Sakakibara, S. & Matsuo, H. Biochem. biophys. Res. Commun. 99, 871â€“878 (1981).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Goldstein, A., Fischli, W., Lowney, L. I., Hunkapiller, M. & Hood, L. Proc. natn. Acad Sci. U.S.A. 78, 7219â€“7223 (1981).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tachibana, S., Araki, K., Ohya, S. & Yoshida, S. Nature 295, 339â€“340 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yamamoto, Y. et al. Regul. Peptides 6, 163â€“168 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Suda, M. et al. Life Sci. 32, 2769â€“2775 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kilpatrick, D. L., Wahlstrom, A., Lahm, H. W., Blacher, R. & Udenfriend, S. Proc. natn. Acad. Sci. U.S.A. 79, 6480â€“6483 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fischli, W., Goldstein, A., Hunkapiller, M. W. & Hood, L. E. Proc. natn. Acad. Sci. U.S.A 79, 5435â€“5437 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hughes, J. et al. Nature 258, 577â€“579 (1975).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chavkin, C., James, I. F. & Goldstein, A. Science 215, 413â€“415 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Oka, T. et al. Eur. J. Pharmac. 79, 301â€“305 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Corbett, A. D., Paterson, S. J., McKnight, A. T., Magnan, J. & Kosterlitz, H. W. Nature 299, 79â€“81 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Paterson, S. J., Robson, L. E. & Kosterlitz, H. W. British med. Bull. 39, 31â€“36 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Noda, M. et al. Nature 297, 431â€“434 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nakanishi, S. et al. Nature 287, 752â€“755 (1980).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nakanishi, S. et al. Eur. J. Biochem. 115, 429â€“438 (1981).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Takahashi, H., Teranishi, Y., Nakanishi, S. & Numa, S. FEBS Lett. 135, 97â€“102 (1981).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Cochet, M., Chang, A. C. Y. & Cohen, S. N. Nature 297, 335â€“339 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Whitfeld, P. L., Seeburg, P. H. & Shine, J. DNA 1, 133â€“143 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Notake, M. et al. FEBS Lett. 156, 67â€“71 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lawn, R. M., Fritsch, E. F., Parker, R. C., Blake, G. & Maniatis, T. Cell 15, 1157â€“1174 (1978).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Benton, W. D. & Davis, R. W. Science 196, 180â€“182 (1977).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

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

	Maxam, A. M. & Gilbert, W. Meth. Enzym. 65, 499â€“560 (1980).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mount, S. M. Nucleic Acids Res. 10, 459â€“472 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Goldberg, M. thesis, Stanford Univ. (1979).

	Breathnach, R. & Chambon, P. A. Rev. Biochem. 50, 349â€“383 (1981).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Benoist, C., O'Hare, K., Breathnach, R. & Chambon, P. Nucleic Acids Res. 8, 127â€“142 (1980).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gruss, P., Dhar, R. & Khoury, G. Proc. natn. Acad. Sci. U.S.A. 78, 943â€“947 (1981).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fromm, M. & Berg, P. J. molec. appl. Genet. 1, 457â€“481 (1982).
CASÂ 
    
                    Google ScholarÂ 
                

	Levinson, B., Khoury, G., Woude, G. V. & Gruss, P. Nature 295, 568â€“572 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Benoist, C. & Chambon, P. Nature 290, 304â€“310 (1981).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Blobel, G. & Dobberstein, B. J. Cell Biol. 67, 852â€“862 (1975).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Steiner, D. F., Quinn, P. S., Chan, S. J., Marsh, J. & Tager, H. S. Ann. N.Y. Acad. Sci 343, 1â€“16 (1980).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Noda, M. et al. Nature 295, 202â€“206 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nakanishi, S. et al. Nature 278, 423â€“427 (1979).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Numa, S. & Nakanishi, S. Trends Biochem. Sci. 6, 274â€“277 (1981).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Weinstock, R., Sweet, R., Weiss, M., Cedar, H. & Axel, R. Proc. natn. Acad. Sci. U.S.A. 75, 1299â€“1303 (1978).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Okayama, H. & Berg, P. Molec. cell. Biol. 2, 161â€“170 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ito, H., Ike, Y., Ikuta, S. & Itakura, K. Nucleic Acids Res. 10, 1755â€“1769 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chirgwin, J. M., Przybyla, A. E., MacDonald, R. J. & Rutter, W. J. Biochemistry 18, 5294â€“5299 (1979).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Aviv, H. & Leder, P. Proc. natn. Acad. Sci. U.S.A. 69, 1408â€“1412 (1972).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hanahan, D. & Meselson, M. Gene 10, 63â€“67 (1980).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Frischauf, A. M., Garoff, H. & Lehrach, H. Nucleic Acids Res. 8, 5541â€“5549 (1980).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Breathnach, R., Benoist, C., O'Hare, K., Gannon, F. & Chambon, P. Proc. natn. Acad. Sci. U.S.A. 75, 4853â€“4857 (1978).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dayhoff, M. O., Schwartz, R. M. & Orcutt, B. C. in Atlas of Protein Sequence and Structure Vol. 5, Suppl. 3, 345â€“352 (National Biomedical Research Foundation, Silver Spring, Maryland, 1978).

                    Google ScholarÂ 
                

	Furutani, Y. et al. Nature 301, 537â€“540 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Comb, M., Seeburg, P. H., Adelman, J., Eiden, L. & Herbert, E. Nature 295, 663â€“666 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Department of Medical Chemistry, Kyoto University Faculty of Medicine, Kyoto, 606, Japan
Saburo Horikawa,Â Toshiyuki Takai,Â Mitsuyoshi Toyosato,Â Hideo Takahashi,Â Masaharu Noda,Â Hitoshi Kakidani,Â Tai KuboÂ &Â Shosaku Numa

	Pharmaceutical Institute, Keio University School of Medicine, Tokyo, 160, Japan
Tadaaki HiroseÂ &Â Seiichi Inayama

	Department of Biology, Kyushu University Faculty of Science, Fukuoka, 812, Japan
Hidenori HayashidaÂ &Â Takashi Miyata


Authors	Saburo HorikawaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Toshiyuki TakaiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mitsuyoshi ToyosatoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Hideo TakahashiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Masaharu NodaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Hitoshi KakidaniView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Tai KuboView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Tadaaki HiroseView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Seiichi InayamaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Hidenori HayashidaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Takashi MiyataView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Shosaku NumaView 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
Horikawa, S., Takai, T., Toyosato, M. et al. Isolation and structural organization of the human preproenkephalin B gene.
                    Nature 306, 611â€“614 (1983). https://doi.org/10.1038/306611a0
Download citation
	Received: 12 July 1983

	Accepted: 12 October 1983

	Issue Date: 08 December 1983

	DOI: https://doi.org/10.1038/306611a0


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

                
                    	
                            
                                
                                    
                                        Untangling the complexity of opioid receptor function
                                    
                                

                            
                                
                                    	Rita J. Valentino
	Nora D. Volkow


                                
                                Neuropsychopharmacology (2018)

                            
	
                            
                                
                                    
                                        The dynorphin/Îº-opioid receptor system and its role in psychiatric disorders
                                    
                                

                            
                                
                                    	H. A. Tejeda
	T. S. Shippenberg
	R. Henriksson


                                
                                Cellular and Molecular Life Sciences (2012)

                            
	
                            
                                
                                    
                                        A Functional Haplotype Implicated in Vulnerability to Develop Cocaine Dependence is Associated with Reduced PDYN Expression in Human Brain
                                    
                                

                            
                                
                                    	Vadim Yuferov
	Fei Ji
	Mary Jeanne Kreek


                                
                                Neuropsychopharmacology (2009)

                            
	
                            
                                
                                    
                                        Analgesic and Antipyretic Activities of a Novel Tetrapeptide in Rats
                                    
                                

                            
                                
                                    	Hanna Skubatz
	Michelle D. Brot
	George P. Thomas


                                
                                International Journal of Peptide Research and Therapeutics (2009)

                            
	
                            
                                
                                    
                                        Association of the Îº-opioid system with alcohol dependence
                                    
                                

                            
                                
                                    	X Xuei
	D Dick
	H J Edenberg


                                
                                Molecular Psychiatry (2006)

                            


                

            

        
    

            
                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

                            
    
        
            
                
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                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


    





        
    
        
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    
                    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
            
        


    









    








