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            Abstract
Although it is known that most cells of the vertebrate central nervous system (CNS) are derived from the neuroepithelial cells of the neural tube (reviewed in ref. 1), the factors determining whether an individual neuroepithelial cell develops into a particular type of neurone or glial cell remain unknown. A promising model for studying this problem is the bipotential glial progenitor cell in the developing rat optic nerve; this cell differentiates into a particular type of astrocyte (a type-2 astrocyte2) if cultured in 10% fetal calf serum (FCS) and into an oligodendrocyte if cultured in serum-free medium3. As the oligodendrocyteâ€“type-2 astrocyte (0-2A) progenitor cell can differentiate along either glial pathway in neurone-free cultures2,4, living axons clearly are not required for its differentiation, at least in vitro. However, the studies on 0-2A progenitor cells were carried out in bulk cultures of optic nerve, and so it was possible that other cellâ€“cell interactions were required for differentiation in culture. We show here that 0-2A progenitor cells can differentiate into type-2 astrocytes or oligodendrocytes when grown as isolated cells in microculture, indicating that differentiation along either glial pathway in vitro does not require signals from other CNS cells, apart from the signals provided by components of the culture medium. We also show that single 0-2A progenitor cells can differentiate along either pathway without dividing, supporting our previous studies using 3H-thymidine3 and suggesting that DNA replication is not required for these cells to choose between the two differentiation programmes.




            
                
                    

    
        
            
                
                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

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Unraveling the adult cell progeny of early postnatal progenitor cells
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 November 2020
                                    

                                

                                Rebeca SÃ¡nchez-GonzÃ¡lez, Nieves Salvador & Laura LÃ³pez-Mascaraque

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Cell Fate Potential of NG2 Progenitors
                                        
                                    

                                    
                                        Article
                                         Open access
                                         18 June 2020
                                    

                                

                                Rebeca SÃ¡nchez-GonzÃ¡lez, Ana BribiÃ¡n & Laura LÃ³pez-Mascaraque

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Functionally distinct subgroups of oligodendrocyte precursor cells integrate neural activity and execute myelin formation
                                        
                                    

                                    
                                        Article
                                        
                                         17 February 2020
                                    

                                

                                Roberta Marisca, Tobias Hoche, â€¦ Tim Czopka

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Jacobson, M. Developmental Neurobiology 2nd edn, 27â€“55 (Plenum, New York, 1978).

                    Google ScholarÂ 
                

	Raff, M. C., Abney, E. A., Cohen, J., Lindsay, R. & Noble, M. J. Neurosci. 3, 1289â€“1300 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Raff, M. C., Miller, R. H. & Noble, M. Nature 303, 390â€“396 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Abney, E., Williams, B. & Raff, M. C. Devl Biol. 100, 166â€“171 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Raff, M. C. et al. Nature 274, 813â€“816 (1978).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bignami, A., Eng, L. F., Dahl, D. & Uyeda, C. T. Brain Res. 43, 429â€“435 (1972).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Raff, M. C. et al. Brain Res. 174, 283â€“308 (1979).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Eisenbarth, G. S., Walsh, F. S. & Nirenberg, M. Proc. natn. Acad. Sci. U.S.A. 76, 4913â€“4917 (1979).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Raff, M. C., Williams, B. & Miller, R. H. EMBO J. 3, 1857â€“1864 (1984).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ranscht, B., Clapshaw, P. A., Price, J., Noble, M. & Seifert, W. Proc. natn. Acad. Sci. U.S.A. 79, 2709â€“2713 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Pruss, R. Nature 280, 688â€“690 (1979).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bottenstein, J. E. & Sato, G. H. Proc. natn. Acad. Sci. U.S.A. 76, 514â€“517 (1979).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Holtzer, H. et al. Q. Rev. Biophys. 8, 523â€“557 (1975).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Johnson, G. D. et al. J. immun. Meth. 55, 231â€“242 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	MRC Neuroimmunology Project, Department of Zoology, University College London, London, WC1E 6BT, UK
Sally TempleÂ &Â Martin C. Raff


Authors	Sally TempleView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Martin C. RaffView 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
Temple, S., Raff, M. Differentiation of a bipotential glial progenitor cell in single cell microculture.
                    Nature 313, 223â€“225 (1985). https://doi.org/10.1038/313223a0
Download citation
	Received: 26 July 1984

	Accepted: 31 October 1984

	Issue Date: 17 January 1985

	DOI: https://doi.org/10.1038/313223a0


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

                
                    	
                            
                                
                                    
                                        Constitutional mislocalization of Pten drives precocious maturation in oligodendrocytes and aberrant myelination in model of autism spectrum disorder
                                    
                                

                            
                                
                                    	Hyunpil Lee
	Stetson Thacker
	Charis Eng


                                
                                Translational Psychiatry (2019)

                            
	
                            
                                
                                    
                                        The Role of eNSCs in Neurodegenerative Disease
                                    
                                

                            
                                
                                    	Raja Kittappa
	Stefan R. Bornstein
	Andreas Androutsellis-Theotokis


                                
                                Molecular Neurobiology (2012)

                            
	
                            
                                
                                    
                                        Post-Translational Modifications of Nucleosomal Histones in Oligodendrocyte Lineage Cells in Development and Disease
                                    
                                

                            
                                
                                    	Siming Shen
	Patrizia Casaccia-Bonnefil


                                
                                Journal of Molecular Neuroscience (2008)

                            


                

            

        
    

            
                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
            
        


    









    








