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            Abstract
EXCITATORY amino-acid transporters (EAATs) in the central nervous system maintain extracellular glutamate concentrations below excitotoxic levels and may limit the activation of glutamate receptors. Here we report the cloning of a novel human aspartate/ glutamate transporter, EAAT4, which is expressed predominantly in the cerebellum. The transport activity encoded by EAAT4 has high apparent affinity for L-aspartate and L -glutamate, and has a pharmacological profile consistent with previously described cere-bellar transport activities. In Xenopus oocytes expressing EAAT4, L -aspartate and i -glutamate elicited a current predominantly carried by chloride ions. This chloride conductance was not blocked by components that block endogenous oocyte chloride channels. Thus EAAT4 combines the re-uptake of neurotransmitter with a mechanism for increasing chloride permeability, both of which could regulate excitatory neurotransmission.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        Symport and antiport mechanisms of human glutamate transporters
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 May 2023
                                    

                                

                                Biao Qiu & Olga Boudker

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Glutamate transporters have a chloride channel with two hydrophobic gates
                                        
                                    

                                    
                                        Article
                                        
                                         17 February 2021
                                    

                                

                                Ichia Chen, Shashank Pant, â€¦ Renae M. Ryan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Vesicular glutamate transporters are H+-anion exchangers that operate at variable stoichiometry
                                        
                                    

                                    
                                        Article
                                         Open access
                                         11 May 2023
                                    

                                

                                Bettina Kolen, Bart Borghans, â€¦ Christoph Fahlke

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Arriza, J. L. et al. J. Neurosci. 14, 5559â€“5569 (1994).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Coyle, J. T. & Ferkany, J. J. Neurosci. Res. 16, 491â€“503 (1985).

                    Google ScholarÂ 
                

	Fletcher, E. J. & Johnston, G. A. R. J. Neurochem. 57, 911â€“915 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Robinson, M. B., Sinor, J. D., Dowd, L. A. & Kerwin, J. F. Jr J. Neurochem. 60, 167â€“179 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kanai, Y. & Hediger, M. A. Nature 360, 467â€“471 (1992).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Storck, T., Schulte, S., Hofmann, K. & Stoffel, W. Proc. natn. Acad. Sci. U.S.A. 89, 10955â€“10959 (1992).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Pines, G. et al. Nature 360, 464â€“467 (1992).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kanai, Y. et al. J. biol. Chem. 269, 20599â€“20606 (1994).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	KlÃ¶ckner, U., Storck, T., Conradt, M. & Stoffel, W. J. biol. Chem. 268, 14594â€“14596 (1993).
PubMedÂ 
    
                    Google ScholarÂ 
                

	Wadiche, J. I., Arriza, J. L., Amara, S. G. & Kavanaugh, M. P. Neuron 14, 1019â€“1027 (1995).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Barish, M. E. J. Physiol., Lond. 342, 309â€“325 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

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

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

	White, M. M. & Aylwin, M. Molec. Pharmacol. 37, 720â€“724 (1990).
CASÂ 
    
                    Google ScholarÂ 
                

	Wi, G. & Hamill, O. P. PflÃ¼gers Arch. 420, 227â€“229 (1992).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Cunningham, S. A., Worrell, R. T., Benos, D. J. & Frizzel, R. A. Am. J. Physiol. 262, 783â€“788 (1992).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Greger, R. Meth. Enzym. 191, 793â€“810 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mager, S. et al. Neuron 12, 845â€“859 (1994).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Barbour, B., Brew, H. & Attwell, D. J. Physiol., Lond. 436, 169â€“193 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bouvier, M., Szatkowski, M., Amato, A. & Attwell, D. Nature 360, 471â€“474 (1992).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wadiche, J. I., Amara, S. G. & Kavanaugh, M. P. Neuron (in the press).

	Kuhar, M. J. & Zarbin, M. A. J. Neurochem. 31, 251â€“256 (1978).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Zaczek, R. et al. Neuropharmacology 26, 281â€“287 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Pin, J.-P., Bockaert, J. & Recasens, M. FEBS Lett. 175, 31â€“36 (1984).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sarantis, M., Everett, K. & Attwell, D. Nature 332, 451â€“453 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Eliasof, S. & Werblin, F. J. Neurosci. 13, 402â€“411 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bear, C. E. et al. Cell 68, 809â€“818 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Valverde, M. A. et al. Nature 355, 830â€“833 (1992).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Anderson, M. P. et al. Science 253, 202â€“205 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Arriza, J. L. et al. J. biol. Chem. 268, 15329â€“15332 (1993).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Author notes	R. J. Vandenberg
Present address: Department of Pharmacology, University of Sydney, Australia


Authors and Affiliations
	Howard Hughes Medical Institute, Oregon Health Sciences University, 3181 SW Sam Jackson Park Road, Portland, Oregon, 97201, USA
W. A. Fairman,Â R. J. VandenbergÂ &Â S. G. Amara

	Vollum Institute for Advanced Biomedical Research, Oregon Health Sciences University, 3181 SW Sam Jackson Park Road, Portland, Oregon, 97201, USA
W. A. Fairman,Â R. J. Vandenberg,Â J. L. Arriza,Â M. P. KavanaughtÂ &Â S. G. Amara


Authors	W. A. FairmanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	R. J. VandenbergView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J. L. ArrizaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	M. P. KavanaughtView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	S. G. AmaraView 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
Fairman, W., Vandenberg, R., Arriza, J. et al. An excitatory amino-acid transporter with properties of a ligand-gated chloride channel.
                    Nature 375, 599â€“603 (1995). https://doi.org/10.1038/375599a0
Download citation
	Received: 16 January 1995

	Accepted: 28 April 1995

	Issue Date: 15 June 1995

	DOI: https://doi.org/10.1038/375599a0


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

                
                    	
                            
                                
                                    
                                        Mutation in glutamate transporter homologue GltTk provides insights into pathologic mechanism of episodic ataxia 6
                                    
                                

                            
                                
                                    	Emanuela Colucci
	Zaid R. Anshari
	Albert Guskov


                                
                                Nature Communications (2023)

                            
	
                            
                                
                                    
                                        Epsteinâ€“Barr virus infection controls the concentration of the intracellular antioxidant glutathione by upregulation of the glutamate transporter EAAT3 in tumor cells
                                    
                                

                            
                                
                                    	Gayathri Krishna
	Vinod Soman Pillai
	Mohanan Valiya Veettil


                                
                                Virus Genes (2023)

                            
	
                            
                                
                                    
                                        Aryl Hydrocarbon Receptor in Glia Cells: A Plausible Glutamatergic Neurotransmission Orchestrator
                                    
                                

                            
                                
                                    	Janisse Silva-Parra
	Cristina Sandu
	Arturo Ortega


                                
                                Neurotoxicity Research (2023)

                            
	
                            
                                
                                    
                                        Functional investigation of SLC1A2 variants associated with epilepsy
                                    
                                

                            
                                
                                    	Qi Qu
	Wenlong Zhang
	Yunlong Zhang


                                
                                Cell Death & Disease (2022)

                            
	
                            
                                
                                    
                                        Molecular Basis of Coupled Transport and Anion Conduction in Excitatory Amino Acid Transporters
                                    
                                

                            
                                
                                    	Claudia Alleva
	Jan-Philipp Machtens
	Christoph Fahlke


                                
                                Neurochemical Research (2022)

                            


                

            

        
    

            
                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: ]
