







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 24 November 1988



                    Deletion of self-reactive T cells before entry into the thymus medulla

                    	Hans Hengartner1, 
	Bernhard Odermat1, 
	Reto Schneider1, 
	Magali Schreyer2, 
	Gaby Wälle1, 
	H. Robson MacDonald2 & 
	…
	Rolf M. Zinkernagel1 

Show authors

                    

                    
                        
    Nature

                        volume 336, pages 388–390 (1988)Cite this article
                    

                    
        
            	
                        197 Accesses

                    
	
                        188 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The thymus is important in the differentiation of bone marrow-derived precursor cells into functional T cells; humoral factors1–4, as well as physical interactions with nurse cells 5, dendritic cells and epithelial cells6–8, are thought to be instrumental in this process. Thymic lymphocytes mature during their migration from the cortical to the medullary region of the thymus9–11, when they undergo phenotypic changes that include the acquisition of T-cell antigen receptors12–13, hormone receptors1–14, 15and differentiation antigens16. Cortical T cells are thus mostly CD4+CD8+, whereas medullary T cells are either CD4+CD8− or CD4−CD8+ (refs 6, 16 and 17). During this period T cells are subjected to two types of repertoire selection: all T cells recognizing self-MHC with low affinity18 may be preferentially amplified (positive selection), and in a second step T cells with high-affinity receptors for self-MHC determinants plus self antigens are eliminated (negative selection). We have described two monoclonal antibodies19 specific for the Vβ6 gene segment of the α/βheterodimeric T-cell antigen receptor and have shown that most CD4+/Vβ6+ T cells recognize the Mlsa antigenic determinant but not Mlsb (ref. 20; similar results have been reported for Vβ8.1 and Mlsa (ref. 21). In both situations, tolerance to Mlsa correlated in an MHC-dependent fashion with absence of Vβ6 or Vβ8.1 T-cell antigen receptor expressing T cells in the periphery. We show here by immunostaining of thymus cryosections and cytofluorometric analysis that Vβ6-expressing cortical T cells are present at high density in both Mlsa and Mlsb mice, but do not enter the medullary region of Mlsa animals.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        The endogenous repertoire harbors self-reactive CD4+ T cell clones that adopt a follicular helper T cell-like phenotype at steady state
                                        
                                    

                                    
                                        Article
                                        
                                         09 February 2023
                                    

                                

                                Victoria Lee, Donald M. Rodriguez, … Peter A. Savage

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A guide to thymic selection of T cells
                                        
                                    

                                    
                                        Article
                                        
                                         18 July 2023
                                    

                                

                                K. Maude Ashby & Kristin A. Hogquist

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Transforming Growth Factor-beta signaling in αβ thymocytes promotes negative selection
                                        
                                    

                                    
                                        Article
                                         Open access
                                         19 December 2019
                                    

                                

                                Mark J. McCarron, Magali Irla, … Julien C. Marie

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Howe, R. C., Lowenthal, J. W. & MacDonald, H. R. J. Immun. 137, 3195–3200 (1986).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Palacios, R., Sideras, P. & von Boehmer, H. EMBO J. 6, 91–95 (1987).
Article 
    CAS 
    
                    Google Scholar 
                

	Goldstein, A. L. & Low, T. L. K. Prog. Immun. 5, 1417–1427 (1983).

                    Google Scholar 
                

	Bach, J. F. Prog. Immun. 5, 1563–1579 (1983).

                    Google Scholar 
                

	Wekerle, H., Ketelsen, U. P. & Ernst, M. J. exp. Med. 151, 925–944 (1980).
Article 
    CAS 
    
                    Google Scholar 
                

	Longo, D. L. & Schwartz, R. H. Nature 287, 44–45 (1980).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Kyewski, B. A., Fathman, C. G. & Rouse, R. V. J. exp. Med. 163, 231–246 (1986).
Article 
    CAS 
    
                    Google Scholar 
                

	Kyewski, B. A., Fathman, C. G. & Kaplan, H. S. Nature 308, 196–199 (1984).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Kingston, R., Jenkinson, E. J. & Owen, J. J. T. Nature 317, 811–813 (1985).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Farr, A. G., Anderson, S. K., Marrack, P. & Kappler, J. W. Cell 43, 543–550 (1985).
Article 
    CAS 
    
                    Google Scholar 
                

	Weissman, I. L. J. exp. Med. 126, 291–304 (1967).
Article 
    CAS 
    
                    Google Scholar 
                

	Budd, R. C. et al. J. exp. Med. 166, 577–582 (1987).
Article 
    CAS 
    
                    Google Scholar 
                

	von Boehmer, H., Karjalainen, K., Pelkonen, J., Borgulya, P. & Rammensee, H. G. Immunol. Rev. 101, 21–37 (1988).
Article 
    CAS 
    
                    Google Scholar 
                

	Lugo, J. P. et al. J. exp. Med. 161, 1048–1062 (1985).
Article 
    CAS 
    
                    Google Scholar 
                

	Lowenthal, J. W., Howe, R. C., Ceredig, R. & MacDonald, H. R. J. Immun. 137, 2579–2584 (1986).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Scollay, R., Bartlett, P. & Shortman, K. Immunol. Rev. 82, 79–103 (1984).
Article 
    CAS 
    
                    Google Scholar 
                

	Crispe, I. N., Moore, M. W., Husmann, L. A., Smith, L. & Bevan, M. J. Nature 329, 336–339 (1987).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Zinkernagel, R. M. et al. J. exp. Med. 147, 882–896 (1978).
Article 
    CAS 
    
                    Google Scholar 
                

	Payne, J. et al. Proc. natn. Acad. Sci. U.S.A. (in the press).

	MacDonald, H. R. et al. Nature 332, 40–45 (1988).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Kappler, J. W., Staerz, U. D., White, J. & Marrack, P. Nature 332, 35–40 (1988).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Haskins, K. et al. J. exp. Med. 157, 1149–1169 (1984).
Article 
    
                    Google Scholar 
                

	Behlke, M. A. et al. J. exp. Med. 165, 257–262 (1987).
Article 
    CAS 
    
                    Google Scholar 
                

	Cristanti, A., Colantoni, A., Snodgrass, R. & von Boehmer, H. EMBO J. 5, 2837–2843 (1986).
Article 
    CAS 
    
                    Google Scholar 
                

	Sim, G. K. & Augustin, A. A. Cell 42, 89–92 (1985).
Article 
    CAS 
    
                    Google Scholar 
                

	Barclay, A. N. & Mayrhofer, G. J. exp. Med. 153, 1666–1671 (1981).
Article 
    CAS 
    
                    Google Scholar 
                

	Sprent, J., Lo, D., Gao, K. E. & Ron, Y. Immunol. Rev. 101, 173–190 (1988).
Article 
    CAS 
    
                    Google Scholar 
                

	Kyewski, B. A., Momburg, F. & Schirrmacher, V. Eur. J. Immun. 17, 961–967 (1987).
Article 
    CAS 
    
                    Google Scholar 
                

	MacDonald, H. R., Hengartner, H. & Pedrazzini, T. Nature 335, 174–176 (1988).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Fowlkes, B. J., Schwartz, R. H. & Pardoll, D. N. Nature 334, 620–623 (1988).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Duvall, E. & Wyllie, A. H. Immun. Today 7, 115–119 (1986).
Article 
    CAS 
    
                    Google Scholar 
                

	MacDonald, H. R., Blanc, C., Lees, R. L. & Sordat, B. J. Immun. 136, 4337–4339 (1986).
CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Institute of Pathology, University Hospital, CH-8091, Zürich, Switzerland
Hans Hengartner, Bernhard Odermat, Reto Schneider, Gaby Wälle & Rolf M. Zinkernagel

	Ludwig Institute for Cancer Research, Lausanne Branch, CH-1066, Epalinges, Switzerland
Magali Schreyer & H. Robson MacDonald


Authors	Hans HengartnerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bernhard OdermatView author publications
You can also search for this author in
                        PubMed Google Scholar



	Reto SchneiderView author publications
You can also search for this author in
                        PubMed Google Scholar



	Magali SchreyerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gaby WälleView author publications
You can also search for this author in
                        PubMed Google Scholar



	H. Robson MacDonaldView author publications
You can also search for this author in
                        PubMed Google Scholar



	Rolf M. ZinkernagelView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Hengartner, H., Odermat, B., Schneider, R. et al. Deletion of self-reactive T cells before entry into the thymus medulla.
                    Nature 336, 388–390 (1988). https://doi.org/10.1038/336388a0
Download citation
	Received: 09 September 1988

	Accepted: 25 October 1988

	Issue Date: 24 November 1988

	DOI: https://doi.org/10.1038/336388a0


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

                
                    	
                            
                                
                                    
                                        Distorted frequency of dendritic cells and their associated stimulatory and inhibitory markers augment the pathogenesis of pemphigus vulgaris
                                    
                                

                            
                                
                                    	Dayasagar Das
	Ashu Singh
	Alpana Sharma


                                
                                Immunologic Research (2020)

                            
	
                            
                                
                                    
                                        Antigen quality determines the efficiency of antitumor immune responses generated in the absence of regulatory T cells
                                    
                                

                            
                                
                                    	A-S Bergot
	A Durgeau
	D Klatzmann


                                
                                Cancer Gene Therapy (2010)

                            
	
                            
                                
                                    
                                        What do we know about the mechanisms of elimination of autoreactive T and B cells and what challenges remain
                                    
                                

                            
                                
                                    	Andreas Strasser
	Hamsa Puthalakath
	Philippe Bouillet


                                
                                Immunology & Cell Biology (2008)

                            
	
                            
                                
                                    
                                        Immunological ignorance of solid tumors
                                    
                                

                            
                                
                                    	Adrian F. Ochsenbein


                                
                                Springer Seminars in Immunopathology (2005)

                            
	
                            
                                
                                    
                                        Unopposed positive selection and autoreactivity in mice expressing class II MHC only on thymic cortex
                                    
                                

                            
                                
                                    	Terri M. Laufer
	Jenefer DeKoning
	Laurie H. Glimcher


                                
                                Nature (1996)

                            


                

            

        
    

            
                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 — 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: ]
