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            Abstract
INTERACTIONS between recognition molecules on the surface of neuronal growth cones and guidance cues present in the local cellular environment are thought to account for the growth of neurites in the highly stereospecific manner that contributes to correct target cell innervation1â€“3. In vitro assays have been used to identify candidate molecular components of this system, either directly by demonstrating their ability to promote neurite outgrowth4,5, or indirectly by the ability of specific antibodies to inhibit neurite outgrowth6â€“10. The role of the neural cell adhesion molecule (NCAM)2,11 in pathway finding is not fully understood. Some immunological studies support a positive role6,8,9; others do not7,10, and it has been reported that purified NCAM does not support neurite outgrowth4. We have previously shown that an arbitrary biochemical index of neurite outgrowth, the relative level of immunoreactive neurofilament protein, is increased when human and rat dorsal root ganglion neurons are cultured on monolayers of cells expressing transfected human NCAM12. But, the complexity of growth precluded a simple morphological analysis and we did not determine the 'dose-response' relationship between NCAM expression and neuronal response. Here, we report on the morphology of rat cerebellar neurons cultured on monolayers of 3T3 cells transfected with complementary DNAs encoding all of the main NCAM isoforms found in cells such as astrocytes, Schwann cells and skeletal muscle13. The data indicate that both transmembrane and glycosyl-phosphatidylinositol linked NCAM isoforms are potent substrates for neurite extension. A critical threshold value of NCAM expression is required for increased neurite outgrowth. Above this threshold, small increases in NCAM induce substantial increases in neurite outgrowth.




            
                
                    

    
        
            
                
                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 directional 3D neurite outgrowth model for studying motor axon biology and disease
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 January 2021
                                    

                                

                                Xandor M. Spijkers, Svetlana Pasteuning-Vuhman, â€¦ R. Jeroen Pasterkamp

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Two adhesive systems cooperatively regulate axon ensheathment and myelin growth in the CNS
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 October 2019
                                    

                                

                                Minou Djannatian, Sebastian Timmler, â€¦ Mikael Simons

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Neuronal subtype-specific growth cone and soma purification from mammalian CNS via fractionation and fluorescent sorting for subcellular analyses and spatial mapping of local transcriptomes and proteomes
                                        
                                    

                                    
                                        Article
                                        
                                         12 January 2022
                                    

                                

                                Anne K. Engmann, John J. Hatch, â€¦ Jeffrey D. Macklis

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Dodd, J. & Jessell, T. M. Science 242, 692â€“699 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Edelman, G. M. A. Rev. cell. Biol. 2, 81â€“116 (1986).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bastiani, H. J., Doe, C. Q., Helfand, S. L. & Goodman, C. S. Trends Neurosci. 8, 257â€“266 (1985).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Lagenaur, C. & Lemmon, V. Proc. natn. Acad. Sci. U.S.A. 84, 7753â€“7757 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Matsunaga, M., Hatta, K. Nagafuchi, A. & Takeichi, M. Nature 334, 62â€“64 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bixby, J. L., Pratt, R. S., Lilien, J. & Reichardt, L. F. Proc. natn. Acad. Sci. U.S.A. 84, 2555â€“2559 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tomaselli, K. J., Neugebauer, K. N., Bixby, J. L. & Reichardt, L. F. Neuron 1, 33â€“43 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Neugebauer, K. N., Tomaselli, K. J., Lilien, J. & Reichardt, L. F. J. Cell Biol. 107, 1177â€“1187 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Seilheimer, B. & Schachner, M. J. Cell Biol. 107, 341â€“351 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chang, S., Rathjen, F. G. & Raper, J. A. J. Cell Biol. 104, 355â€“362 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rutishauser, U., Acheson, A., Hall, A. K., Mann, D. M. & Sunshine, J. Science 240, 53â€“57 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Doherty, P. et al. J. Cell Biol 109, 789â€“798 (1988).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Nybroe, O., Linnemann, D. & Bock, E. Neurochem. Int. 12, 251â€“262 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gower, H. J. et al. Cell 55, 955â€“964 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Walsh, F. S. et al. Development 105, 803â€“811 (1989).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Dickson, G. et al. Cell 50, 1119â€“1130 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Thompson, J. et al. Genes Dev. 3, 348â€“357 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Frelinger, A. L. & Rutishauser, U. J. Cell Biol. 103, 1729â€“1737 (1986).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Cunningham, B. A. et al. Science 236, 799â€“806 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Noble, M., Fok-Seang, J. & Cohen, J. J. Neurosci. 4, 1892â€“1903 (1984).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fallon, J. R. J. Neurosci. 12, 3169â€“3177 (1985).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Daniloff, J. K., Levi, G., Grumet, M., Rieger, F. & Edelman, G. M. J. Cell Biol. 103, 929â€“945 (1986).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Covault, J. & Sanes, J. R. Proc. natn. Acad. Sci. U.S.A. 82, 4544â€“4548 (1985).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Moore, S. E. & Walsh, F. S. Neuroscience 18, 499â€“505 (1986).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Martini, R., & Schachner, M. J. Cell Biol. 106, 1735â€“1746 (1987).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Bixby, J. L., Lilien, J. & Reichardt, L. F. J. Cell Biol. 107, 353â€“361 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Finne, J., Finne, U., Deagostini-Bazin, H. & Goridis, C. Biochem. biophys. Res. Commun. 112, 482â€“487 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rougon, G., Dubois, C., Buckley, N., Magnani, J. L. & Zollinger, W. J. Cell Biol. 103, 2429â€“2437 (1986).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Author notes	Patrick Doherty,Â Patricia Seaton,Â George Dickson,Â C. Howard BartonÂ &Â Frank S. Walsh
Present address: Department of Experimental Pathology, UMDS, Guy's Hospital, London Bridge, London, SE19RT, UK


Authors and Affiliations
	Department of Neurochemistry and Sobell Department of Neurophysiology, Institute of Neurology, Queen Square, London, WC1N 3BG, UK
Manuel FrunsÂ &Â Thomas A. Sears


Authors	Patrick DohertyView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Manuel FrunsView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Patricia SeatonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	George DicksonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	C. Howard BartonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Thomas A. SearsView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Frank S. WalshView 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
Doherty, P., Fruns, M., Seaton, P. et al. A threshold effect of the major isoforms of NCAM on neurite outgrowth.
                    Nature 343, 464â€“466 (1990). https://doi.org/10.1038/343464a0
Download citation
	Received: 02 August 1989

	Accepted: 27 November 1989

	Issue Date: 01 February 1990

	DOI: https://doi.org/10.1038/343464a0


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

                
                    	
                            
                                
                                    
                                        Neural cell adhesion molecule isoform 140 declines with rise of WHO grade in human gliomas and serves as indicator for the invasion zone of multiform glioblastomas and brain metastases
                                    
                                

                            
                                
                                    	Pedro Duenisch
	Rupert Reichart
	Susanne A. Kuhn


                                
                                Journal of Cancer Research and Clinical Oncology (2011)

                            
	
                            
                                
                                    
                                        Polysialic Acid Glycomimetic Promotes Functional Recovery and Plasticity After Spinal Cord Injury in Mice
                                    
                                

                            
                                
                                    	Ali Mehanna
	Igor Jakovcevski
	Melitta Schachner


                                
                                Molecular Therapy (2010)

                            
	
                            
                                
                                    
                                        Reduced expression of neural cell adhesion molecule induces metastatic dissemination of pancreatic Î² tumor cells
                                    
                                

                            
                                
                                    	Anne-Karina Perl
	Ulf Dahl
	Gerhard Christofori


                                
                                Nature Medicine (1999)

                            
	
                            
                                
                                    
                                        The role of glycoproteins in neural development, function, and disease
                                    
                                

                            
                                
                                    	Kieran C. Breen
	Christine M. Coughlan
	Fleur D. Hayes


                                
                                Molecular Neurobiology (1998)

                            


                

            

        
    

            
                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: ]
