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            Abstract
AMYOTROPHIC lateral sclerosis (ALS) is a degenerative disease of motor neurons, characterized by depositions of neurofilaments in the perikarya and proximal axons. The pathogenesis of ALS remains poorly understood, but two lines of evidence suggest that neurofilament accumulation may play a causal role. First, transgenic mice that overexpress neurofilament proteins show motor neuron degeneration1á€-3 and, second, variant alleles of the neurofilament heavy-subunit gene (NF-H) have been found in some human ALS patients4. To investigate how disorganized neurofilaments might cause neurodegeneration, we examined axonal transport of newly synthesized proteins in mice that overexpress the human NF-H gene1. We observed dramatic defects of axonal transport, not only of neurofilament proteins but also of other proteins, including tubulin and actin. Ultrastructural analysis revealed a paucity of cytoskeletal elements, smooth endoplasmic reticulum and especially mitochondria in the degenerating axons. We therefore propose that the neurofilament accumulations observed in these mice cause axonal degeneration by impeding the transport of components required for axonal maintenance, and that a similar mechanism may account for the pathogenesis of ALS in human patients.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        Selective neuronal degeneration in MATR3 S85C knock-in mouse model of early-stage ALS
                                        
                                    

                                    
                                        Article
                                         Open access
                                         20 October 2020
                                    

                                

                                Ching Serena Kao, Rebekah van Bruggen, … Jeehye Park

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Necroptosis is dispensable for motor neuron degeneration in a mouse model of ALS
                                        
                                    

                                    
                                        Article
                                        
                                         19 November 2019
                                    

                                

                                Taide Wang, Nirma D. Perera, … Bradley J. Turner

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Stathmin-2 loss leads to neurofilament-dependent axonal collapse driving motor and sensory denervation
                                        
                                    

                                    
                                        Article
                                        
                                         23 November 2023
                                    

                                

                                Jone López-Erauskin, Mariana Bravo-Hernandez, … Clotilde Lagier-Tourenne

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Côté, F., Collard, J.-F. & Julien, J.-P. Cell 73, 35–46 (1993).
Article 
    
                    Google Scholar 
                

	Xu, Z., Cork, L. C., Griffin, J. W. & Cleveland, D. W. Cell 73, 23–33 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	Lee, M. K., Marszalek, J. R. & Cleveland, D. W. Neuron 13, 975–988 (1994).
Article 
    CAS 
    
                    Google Scholar 
                

	Figlewicz, D. A. et al. Hum. molec. Genet. 3, 1757–1761 (1994).
Article 
    CAS 
    
                    Google Scholar 
                

	Hoffman, P. N. & Lasek, R. J. J. Cell Biol. 66, 315–366 (1975).
Article 
    
                    Google Scholar 
                

	Nixon, R. A. in The Neuronal Cytoskeleton (ed. Burgoyne, R. D.) 283–307 (Willey-Liss, New York, 1991).

                    Google Scholar 
                

	Delisle, M. & Carpenter, S. J. neurol. Sci. 63, 241–250).

	Hirano, A., Donnefeld, H., Shoichi, S. & Nakano, I. J. Neuropath. exp. Neurol. 43, 461–470 (1984).
Article 
    CAS 
    
                    Google Scholar 
                

	Chou, S. M. in Handbook of Amyotrophic Lateral Sclerosis (ed. Smith, R. A.) 133–181 (Marcel Dekker, New York, 1992).

                    Google Scholar 
                

	Griffin, J. W., Hoffman, P. N., Clark, A. W., Carroll, P. T. & Price, D. L. Science 202, 633–635 (1978).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Griffin, J. W. & Watson, D. F. Ann. Neurol. 23, 3–13 (1988).
Article 
    CAS 
    
                    Google Scholar 
                

	Oblinger, M. M., Brady, S. T., McQuarrie, I. G. & Lasek, R. J. J. Neurosci. 7, 453–462 (1987).
Article 
    CAS 
    
                    Google Scholar 
                

	McQuarrie, I. G., Brady, S. T. & Lasek, R. J. Neurobiol. Aging 10, 359–365 (1989).
Article 
    CAS 
    
                    Google Scholar 
                

	Gurney, M. E. et al. Science 264, 1772–1774 (1994).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Centre for Research in Neurosciences, McGill University, The Montreal General Hospital Research Institute, Montreal, H3G 1A4, Canada
Jean-François Collard, Francine Côté & Jean-Pierre Julien


Authors	Jean-François CollardView author publications
You can also search for this author in
                        PubMed Google Scholar



	Francine CôtéView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jean-Pierre JulienView 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
Collard, JF., Côté, F. & Julien, JP. Defective axonal transport in a transgenic mouse model of amyotrophic lateral sclerosis.
                    Nature 375, 61–64 (1995). https://doi.org/10.1038/375061a0
Download citation
	Received: 01 November 1994

	Accepted: 07 March 1995

	Issue Date: 04 May 1995

	DOI: https://doi.org/10.1038/375061a0


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

                
                    	
                            
                                
                                    
                                        Therapeutic Effects of Combination of Nebivolol and Donepezil: Targeting Multifactorial Mechanisms in ALS
                                    
                                

                            
                                
                                    	Soo Yeon Lee
	Hye-Yeon Cho
	Ji-Hyun Lee


                                
                                Neurotherapeutics (2023)

                            
	
                            
                                
                                    
                                        Neurofilament accumulations in amyotrophic lateral sclerosis patients’ motor neurons impair axonal initial segment integrity
                                    
                                

                            
                                
                                    	Cynthia Lefebvre-Omar
	Elise Liu
	Delphine Bohl


                                
                                Cellular and Molecular Life Sciences (2023)

                            
	
                            
                                
                                    
                                        Induction of autophagy mitigates TDP-43 pathology and translational repression of neurofilament mRNAs in mouse models of ALS/FTD
                                    
                                

                            
                                
                                    	Sunny Kumar
	Daniel Phaneuf
	Jean-Pierre Julien


                                
                                Molecular Neurodegeneration (2021)

                            
	
                            
                                
                                    
                                        Different Clinical Contexts of Use of Blood Neurofilament Light Chain Protein in the Spectrum of Neurodegenerative Diseases
                                    
                                

                            
                                
                                    	Giovanni Palermo
	Sonia Mazzucchi
	Filippo Baldacci


                                
                                Molecular Neurobiology (2020)

                            
	
                            
                                
                                    
                                        Mapping the landscape of tandem repeat variability by targeted long read single molecule sequencing in familial X-linked intellectual disability
                                    
                                

                            
                                
                                    	Alena Zablotskaya
	Hilde Van Esch
	Joris R. Vermeesch


                                
                                BMC Medical Genomics (2018)

                            


                

            

        
    

            
                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
	protocols.io
	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 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: ]
