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            Abstract
Introduction by site-directed mutagenesis of three amino acids from the Mil segment of glycine or & GAMMA;-aminobutyric acid (GABAA) receptors into the Mil segment of Î±7 nicotinic receptor was sufficient to convert a cation-selective channel into an an ion-selective channel gated by acetylcholine. A critical mutation was the insertion of an uncharged residue at the amino-terminal end of Mil, stressing the importance of protein geometrical constraints on ion selectivity.




            
                
                    

    
        
            
                
                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



Buy this article
Purchase on Springer Link
Instant access to full article PDF
Buy now


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: ]

                                
                                
                                    
                                        A release of local subunit conformational heterogeneity underlies gating in a muscle nicotinic acetylcholine receptor
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 February 2024
                                    

                                

                                Mackenzie J. Thompson, Farid Mansoub Bekarkhanechi, â€¦ John E. Baenziger

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Structural mechanism of muscle nicotinic receptor desensitization and block by curare
                                        
                                    

                                    
                                        Article
                                        
                                         17 March 2022
                                    

                                

                                Md. Mahfuzur Rahman, Tamara Basta, â€¦ Ryan E. Hibbs

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Derepression may masquerade as activation in ligand-gated ion channels
                                        
                                    

                                    
                                        Article
                                         Open access
                                         05 April 2023
                                    

                                

                                Christian J. G. Tessier, Johnathon R. Emlaw, â€¦ Corrie J. B. daCosta

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Betz, H. Neuron 5, 383â€“392 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Galzi, J. L., Revah, F., Bessis, A. & Changeux, J. P. A. Rev. Pharmac. Tox. 31, 37â€“72 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Seeburg, P. H. et al. Cold Spring Harb. Symp. Quant. Biol. 55, 29â€“40 (1991).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Maricq, A. V., Peterson, A. S., Brake, A. J., Myers, R. M. & Julius, D. Science 254, 432â€“437 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Giraudat, J., Dennis, M., Heidmann, T., Chang, J. Y. & Changeux, J. P. Proc. natn. Acad. Sci. U.S.A. 83, 2719â€“2723 (1986).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hucho, F., OberthÃ¼r, W. & Lottspeich, F. FEBS Lett. 205, 137â€“142 (1986).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Revah, F. et al. Proc. natn. Acad. Sci. U.S.A. 87, 4675â€“4679 (1990).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Imoto, K. et al. Nature 324, 670â€“674 (1986).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Imoto, K. et al. Nature 335, 645â€“648 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Heidmann, T. & Changeux, J. P. Eur. J. Biochem. 94, 281â€“296 (1979).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Neubig, R., Boyd, N. & Cohen, J. B. Biochemistry 21, 3460â€“3467 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Katz, B. & Thesleff, S. J. Physiol., Lond. 138, 63â€“80 (1957).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sakmann, B., Patlak, J. & Neher, E. Nature 286, 71â€“73 (1980).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Couturier, S. et al. Neuron 5, 847â€“856 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schoepfer, R., Conroy, W. G., Whithing, P., Gore, M. & Lindstrom, J. Neuron 5, 35â€“48 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Revah, F. et al. Nature 353, 846â€“849 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bertrand, D. et al. Proc. natn. Acad. Sci. U.S.A. 89, 1261â€“1265 (1992).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bormann, J., Hammill, O. P. & Sakmann, B. J. Physiol., Lond. 385, 243â€“286 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Charnet, P. et al. Neuron 4, 87â€“95 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Imoto, K. et al. FEBS Lett. 289, 193â€“200 (1991)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Leonard, R. J., Labarca, C. G., Charnet, P., Davidson, N. & Lester, H. A. Science 242, 1578â€“1581 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Giraudat, J. et al. Biochemistry 26, 2410â€“2418 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Langosch, D., Hartung, K., Grell, E., Bamberg, E. & Betz, H. Biochim. biophys. Acta 1063, 36â€“44 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Grenningloh, G. et al. Nature 328, 215â€“220 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hollmann, M., Hartley, M. & Heinemann, S. Science 252, 851â€“853 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Verdoorn, T. A., Burnashev, N., Monyer, H., Seeburg, P. H. & Sakmann, B. Science 252, 1715â€“1718 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Curutchet, P. et al. Biochem. biophys. Res. Commun. 182, 1089â€“1093 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mulle, C., Choquet, D., Korn, H. & Changeux, J. P. Neuron 8, 135â€“143 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Vernino, S., Amador, M., Luetje, C. W., Patrick, J. & Dani, J. A. Neuron 8, 127â€“134 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Vernino, S., Amador, M. & Dani, J. A. J. Cell Biochem. 16E (suppl.) 217 (1992).

                    Google ScholarÂ 
                

	Miledi, R. Proc. R. Soc. B215, 491â€“497 (1982).
ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Miledi, R. & Parker, I. J. Physiol., Lond. 357, 173â€“183 (1984).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tsien, R. Y. Biochemistry 19, 2396â€“2404 (1980).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Pullman, A. Chem. Rev. 91, 793â€“812 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Unwin, N. Neuron 3, 665â€“676 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bertrand, D., Bertrand, S. & Ballivet, M. Neurosci. Lett. (in the press).

	Konno, T. et al. Proc. R. Soc. B244, 69â€“79 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schofield, P. R. et al. Nature 328, 221â€“227 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tauc, L. & Gershenfeld, H. M. J. Neurophysiol. 25, 236â€“262 (1962).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kehoe, J. J. Physiol., Lond. 225, 85â€“114 (1972).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ascher, P. & Ekulkar, S. in Singleâ€“channel Recording (eds Sakmann, B. & Neher, E.) 401â€“406 (Plenum, New York, London, 1983).
BookÂ 
    
                    Google ScholarÂ 
                

	Arena, J. P., Liu, K. K., Paress, P. S. & Cully, D. F. J. Cell. Biochem. 16E (suppl.) 226 (1992).

                    Google ScholarÂ 
                

	Franciolini, F. & Petris, A. Biochim. biophys. Acta 1031, 247â€“259 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lo, D. C., Pinkham, J. L. & Stevens C. F. Neuron 6, 31â€“40 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Unwin, N., Toyoshima, C. & Kubalek, E. J. Cell Biol. 107, 1123â€“1138 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Galzi, J. L. et al. Proc. natn. Acad. Sci. U.S.A. 88, 5051â€“5055 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Karlin, A. The Harvey Lectures, Series 85 71â€“107 (Wiley-Liss, New York, 1991).

                    Google ScholarÂ 
                

	Newland, C. F., Colquhoun, D. & Cull-Candy, S. J. Physiol., Lond. 432, 203â€“233 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Grenningloh, G. et al. Neuron 4, 963â€“970 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hodgkin, A. L. Biol. Rev. 26, 339â€“409 (1951).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bertrand, D., Cooper, E., Valera, S., Rungger, D. & Ballivet, M. Methods in Neuroscience Vol. 4 (ed. Conn. P. M.) 174â€“193 (Academic, San Diego, 1991).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Devillers-ThiÃ©ry, A., Galzi, J. L., Bertrand, S., Changeux, J. P. & Bertrand, D. Neuroreport (in the press).


Download references




Author information
Authors and Affiliations
	Neurobiologie MolÃ©culaire, UnitÃ© de Recherche AssociÃ©e au Centre National de la Recherche Scientifique D1284, Institut Pasteur, 25 rue du Dr Roux, 75724, Paris, Cedex 15, France
Jean-Luc Galzi,Â Anne Devillers-ThieryÂ &Â Jean-Pierre Changeux

	DÃ©partement de Physiologie, Centre MÃ©dical Universitaire (FacultÃ© de MÃ©decine), 1211, Geneva, 4, Switzerland
Nicolas Hussy,Â Sonia BertrandÂ &Â Daniel Bertrand


Authors	Jean-Luc GalziView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Anne Devillers-ThieryView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Nicolas HussyView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Sonia BertrandView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jean-Pierre ChangeuxView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Daniel BertrandView 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
Galzi, JL., Devillers-Thiery, A., Hussy, N. et al. Mutations in the channel domain of a neuronal nicotinic receptor convert ion selectivity from cationic to anionic.
                    Nature 359, 500â€“505 (1992). https://doi.org/10.1038/359500a0
Download citation
	Received: 13 April 1992

	Accepted: 03 September 1992

	Issue Date: 08 October 1992

	DOI: https://doi.org/10.1038/359500a0


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 general anesthetic etomidate and fenamate mefenamic acid oppositely affect GABAAR and GlyR: a structural explanation
                                    
                                

                            
                                
                                    	Alexey Rossokhin


                                
                                European Biophysics Journal (2020)

                            
	
                            
                                
                                    
                                        secCl is a cys-loop ion channel necessary for the chloride conductance that mediates hormone-induced fluid secretion in Drosophila
                                    
                                

                            
                                
                                    	Daniel Feingold
	Laura Knogler
	Joseph A. Dent


                                
                                Scientific Reports (2019)

                            
	
                            
                                
                                    
                                        Side chain flexibility and the pore dimensions in the GABAA receptor
                                    
                                

                            
                                
                                    	Alexey V. Rossokhin
	Boris S. Zhorov


                                
                                Journal of Computer-Aided Molecular Design (2016)

                            
	
                            
                                
                                    
                                        A mutation in the extracellular domain of the Î±7 nAChR reduces calcium permeability
                                    
                                

                            
                                
                                    	JosÃ© O. ColÃ³n-SÃ¡ez
	Jerrel L. Yakel


                                
                                PflÃ¼gers Archiv - European Journal of Physiology (2014)

                            
	
                            
                                
                                    
                                        Betaine acts on a ligand-gated ion channel in the nervous system of the nematode C. elegans
                                    
                                

                            
                                
                                    	Aude S Peden
	Patrick Mac
	Erik M Jorgensen


                                
                                Nature Neuroscience (2013)

                            


                

            

        
    

            
                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: ]
