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            Abstract
THE protease inhibitor α,-antichymotrypsin and the lipid transport protein apolipoprotein E (apoE) are intimately associated with the 42-amino-acid β-peptide (Aβ) in the filamentous amyloid deposits of Alzheimer's disease1–3. We report here that these two amyloid-associated proteins serve a strong stimulatory role in the polymeri-zation of Aβ into amyloid filaments. Addition of either α,-anti-chymotrypsin or apoE to the Aβ peptide promoted a 10- to 20-fold increase in filament formation, with apoE-4, the isoform recently linked to the development of late-onset Alzheimer's disease, showing the highest catalytic activity. These and other experiments suggest that Alzheimer amyloid deposits arise when Aβ is induced to form filaments by amyloid-promoting factors (pathological chaperones) expressed in certain brain regions.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        APOE4/4 is linked to damaging lipid droplets in Alzheimer’s disease microglia
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 March 2024
                                    

                                

                                Michael S. Haney, Róbert Pálovics, … Tony Wyss-Coray

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        TREM1 disrupts myeloid bioenergetics and cognitive function in aging and Alzheimer disease mouse models
                                        
                                    

                                    
                                        Article
                                        
                                         27 March 2024
                                    

                                

                                Edward N. Wilson, Congcong Wang, … Katrin I. Andreasson

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Disease staging of Alzheimer’s disease using a CSF-based biomarker model
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 March 2024
                                    

                                

                                Gemma Salvadó, Kanta Horie, … Oskar Hansson

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Abraham, C. R., Selkoe, D. J. & Potter, H. Cell 52, 487–501 (1988).
Article 
    CAS 
    
                    Google Scholar 
                

	Namba, Y., Tomonaga, M., Kawasaki, H., Otomo, E. & Ikeda, K. Brain Res. 541, 163–166 (1991).
Article 
    CAS 
    
                    Google Scholar 
                

	Wisniewski, T. & Frangione, B. Neurosci. Lett. 135, 235–238 (1992).
Article 
    CAS 
    
                    Google Scholar 
                

	Abraham, C. R., Shirahama, T. & Potter, H. Neurobiol. Aging 11, 123–129 (1990).
Article 
    CAS 
    
                    Google Scholar 
                

	Picken, M. M. et al. J. Neuropathol. exp. Neurol. 49, 41–48 (1990).
Article 
    CAS 
    
                    Google Scholar 
                

	Rozemuller, J. M. et al. Acta Neuropathol. 82, 200–207 (1991).
Article 
    CAS 
    
                    Google Scholar 
                

	Potter, H., Abraham, C. R. & Dressler, D. in Alzheimer's Disease: Basic Mechanisms, Diagnosis and Therapeutic Strategies (eds Iqbal, K. et al.) 275–279 (Wiley, New York, 1991).

                    Google Scholar 
                

	Potter, H. et al. Ann. N.Y. Acad. Sci. 674, 161–173 (1992).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Fraser, P. E. et al. J. Neurochem. 61, 298–305 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	Wisniewski, T., Golabek, A., Matsubara, E., Ghiso, J. & Frangione, B. Biochem. biophys. Res. Commun. 192, 359–365 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	Strittmatter, W. J. et al. Proc. natn. Acad. Sci. U.S.A. 90, 1977–1981 (1993).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Roher, A. E. Proc. natn. Acad. Sci. U.S.A. 90, 10836–10840 (1993).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Iwatsubo, T. et al. Neuron 13, 45–53 (1994).
Article 
    CAS 
    
                    Google Scholar 
                

	Castan̄no, E. M. et al. Biochem. biophys. Res. Commun. 141, 782–789 (1986).
Article 
    
                    Google Scholar 
                

	Kirschner, D. A. et al. Proc. natn. Acad. Sci. U.S.A. 84, 6953–6957 (1987).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Corder, E. H. et al. Science 261, 921–923 (1993).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Gregg, R. E. et al. J. clin. Invest. 78, 815–821 (1986).
Article 
    CAS 
    
                    Google Scholar 
                

	Corder, E. H. et al. Nature Genet. 7, 180–184 (1994).
Article 
    CAS 
    
                    Google Scholar 
                

	Suzuki, N. et al. Science 264, 1336–1340 (1994).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Dovey, H. F., Suomensaari-Chrysler, S., Lieberburg, I., Sinha, S. & Keim, P. S. NeuroReport 4, 1039–1042 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	Haass, C. et al. Nature 359, 322–325 (1992).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Probst, A., Brunnschweiler, H., Lautenschlager, C. & Ulrich, J. Acta Neuropathol. 74, 133–141 (1987).
Article 
    CAS 
    
                    Google Scholar 
                

	Seubert, P. et al. Nature 359, 325–327 (1992).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Shoji, M. et al. Science 258, 126–129 (1992).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Pasternack, J. M., Abraham, C. R., Van Dyke, B., Potter, H. & Younkin, S. G. Am. J. Pathol. 135, 827–834 (1989).
CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Koo, E. H. Abraham, C. R., Potter, H., Cork, L. C. & Price, D. L. Neurobiol. Aging 12, 495–501 (1992).
Article 
    
                    Google Scholar 
                

	Rebeck, G. W., Reiter, J. S., Strickland, D. K. & Hyman, B. T. Neuron 11, 575–580 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	Schmechel, D. E. et al. Proc. natn. Acad. Sci. U.S.A. 90, 9649–9653 (1993).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Das, S. & Potter, H. Neuron (in the press).

	Wisniewski, T. et al. Am. J. Path. (in the press).

	Sanan, D. A. et al. J. clin. Invest. 94, 860–869 (1994).
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Neurobiology, Harvard Medical School, 220 Longwood Avenue, Boston, Massachusetts, 02115, USA
Jianyi Ma, Ann Yee, H. Bryan Brewer Jr, Saumya Das & Huntington Potter

	National Heart and Blood Institute, National Institutes of Health, Bethesda, Maryland, 20892, USA
H. Bryan Brewer Jr


Authors	Jianyi MaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ann YeeView author publications
You can also search for this author in
                        PubMed Google Scholar



	H. Bryan Brewer JrView author publications
You can also search for this author in
                        PubMed Google Scholar



	Saumya DasView author publications
You can also search for this author in
                        PubMed Google Scholar



	Huntington PotterView 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
Ma, J., Yee, A., Brewer, H. et al. Amyloid-associated proteins α1-antichymotrypsin and apolipoprotein E promote assembly of Alzheimer β-protein into filaments.
                    Nature 372, 92–94 (1994). https://doi.org/10.1038/372092a0
Download citation
	Received: 05 May 1994

	Accepted: 14 September 1994

	Issue Date: 03 November 1994

	DOI: https://doi.org/10.1038/372092a0


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

                
                    	
                            
                                
                                    
                                        Imipramine and olanzapine block apoE4-catalyzed polymerization of Aβ and show evidence of improving Alzheimer’s disease cognition
                                    
                                

                            
                                
                                    	Noah R. Johnson
	Athena C.-J. Wang
	Huntington Potter


                                
                                Alzheimer's Research & Therapy (2022)

                            
	
                            
                                
                                    
                                        Selective reduction of astrocyte apoE3 and apoE4 strongly reduces Aβ accumulation and plaque-related pathology in a mouse model of amyloidosis
                                    
                                

                            
                                
                                    	Thomas E. Mahan
	Chao Wang
	David M. Holtzman


                                
                                Molecular Neurodegeneration (2022)

                            
	
                            
                                
                                    
                                        APOE in the bullseye of neurodegenerative diseases: impact of the APOE genotype in Alzheimer’s disease pathology and brain diseases
                                    
                                

                            
                                
                                    	Rosalía Fernández-Calle
	Sabine C. Konings
	Tomas Deierborg


                                
                                Molecular Neurodegeneration (2022)

                            
	
                            
                                
                                    
                                        Effects of APOE4 allelic dosage on lipidomic signatures in the entorhinal cortex of aged mice
                                    
                                

                            
                                
                                    	André Miguel Miranda
	Archana Ashok
	Tal Nuriel


                                
                                Translational Psychiatry (2022)

                            
	
                            
                                
                                    
                                        Delineation of Neuroprotective Effects and Possible Benefits of AntioxidantsTherapy for the Treatment of Alzheimer’s Diseases by Targeting Mitochondrial-Derived Reactive Oxygen Species: Bench to Bedside
                                    
                                

                            
                                
                                    	Vaibhav Walia
	Deepak Kaushik
	Ghulam Md Ashraf


                                
                                Molecular Neurobiology (2022)

                            


                

            

        
    

            
                Comments
By submitting a comment you agree to abide by our Terms and Community Guidelines. If you find something abusive or that does not comply with our terms or guidelines please flag it as inappropriate.



                
                    
                    

                

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    News
                                
                            
	
                                
                                    Opinion
                                
                            
	
                                
                                    Research Analysis
                                
                            
	
                                
                                    Careers
                                
                            
	
                                
                                    Books & Culture
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Browse issues
                                
                            
	
                                
                                    Collections
                                
                            
	
                                
                                    Subjects
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Staff
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Awards
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    History of Nature
                                
                            
	
                                
                                    Send a news tip
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature (Nature)
                
                
    
    
        ISSN 1476-4687 (online)
    
    


                
    
    
        ISSN 0028-0836 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter — 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: ]
