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            Abstract
A LOCUS segregating with familial Alzheimer's disease (AD) has been mapped to chromosome 21 (ref. 1), close to the amyloid precursor protein (APP) gene2â€“5. Recombinants between the APP gene and the AD locus have been reported6â€“8 which seemed to exclude it as the site of the mutation causing familial AD. But recent genetic analysis of a large number of AD families has demonstrated that the disease is heterogeneous9. Families with late-onset AD do not show linkage to chromosome 21 markers9,10. Some families with early-onset AD show linkage to chromosome 21 markers, but some do not8,9,11. This has led to the suggestion that there is non-allelic genetic heterogeneity even within early onset familial AD8,9. To avoid the problems that heterogeneity poses for genetic analysis, we have examined the cosegregation of AD and markers along the long arm of chromosome 21 in a single family with AD confirmed by autopsy. Here we demonstrate that in this kindred, which shows linkage to chromosome 21 markers, there is a point mutation in the APP gene. This mutation causes an amino-acid substitution (Valâ†’Ile) close to the carboxy terminus of the Î²-amyloid peptide. Screening other cases of familial AD revealed a second unrelated family in which this variant occurs. This suggests that some cases of AD could be caused by mutations in the APP gene.




            
                
                    

    
        
            
                
                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

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Highly accurate blood test for Alzheimerâ€™s disease is similar or superior to clinical cerebrospinal fluid tests
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 February 2024
                                    

                                

                                Nicolas R. BarthÃ©lemy, Gemma SalvadÃ³, â€¦ Oskar Hansson

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Plasma proteomic profiles predict future dementia in healthy adults
                                        
                                    

                                    
                                        Article
                                        
                                         12 February 2024
                                    

                                

                                Yu Guo, Jia You, â€¦ Jin-Tai Yu

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Mendelian randomization reveals apolipoprotein B shortens healthspan and possibly increases risk for Alzheimerâ€™s disease
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 February 2024
                                    

                                

                                Leah Martin, Brian B. Boutwell, â€¦ Charleen D. Adams

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	St George-Hyslop, P. et al. Science 235, 885â€“890 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kang, J. et al. Nature 325, 733â€“736 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Goldgaber, D., Lerman, M. I., McBride, O. W., Sappiotti, U. & Gajdusek, D. C. Science 235, 877â€“880 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Robakis, N. K., Ramakrishna, N., Wolfe, G. & Wisniewski, H. M. Proc. natn. Acad. Sci. U.S.A. 84, 4190â€“4194 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tanzi, R. et al. Science 235, 880â€“884 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Van Broeckhoven, C. et al. Nature 329, 153â€“155 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tanzi, R. et al. Nature 329, 156â€“157 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schellenberg, G. et al. Science 241, 1507â€“1510 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	St George-Hyslop, P. et al. Nature 347, 194â€“197 (1990).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Pericak-Vance, M. et al. Expl Neurol. 102, 271â€“279 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Goate, A. et al. Lancet 1, 352â€“355 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tanzi, R. et al. Genomics 3, 129â€“136 (1988).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Warren, A. et al. Genomics 4, 579â€“591 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lewis, G. et al. Genomics 8, 400â€“402 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Guo, Z., Sharma, V., Patterson, D. & Litt, M. Nucleic Acids Res. 18, 4967 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kidd, K. et al. Cytogenet. Cell Genet. 51, 622â€“947 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lathrop, G. M., Lalouel, J. M., Julier, C. & Ott, J. Proc. natn. Acad. Sci. U.S.A. 81, 3443â€“3446 (1984).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gyllensten, U. in PCR Technology (ed. Erlich, H. A.) 45â€“60 (Stockton, London, 1989).
BookÂ 
    
                    Google ScholarÂ 
                

	Yoshikai, S., Sasaki, H., Doh-ura, K., Furnya, H. & Sakaki, Y. Gene 87, 257â€“263 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Van Broeckhoven, C. et al. Science 248, 1120â€“1123 (1990).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Levy, E. et al. Science 248, 1124â€“1126 (1990).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Barker, D., Schafer, M. & White, R. Cell 36, 131â€“138 (1984).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Argos, P., Rao, J. K. M. & Hargrave, P. A. Eur. J. Biochem. 128, 565â€“575 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Garnier, J., Osguthorpe, D. J. & Robson, B. J. molec. Biol. 120, 97â€“120 (1978).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gaboriaud, C., Bissery, V., Benchetrit, T. & Mornon, J. P. FEBS Lett. 224, 149â€“155 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kyte, J. & Doolittle R. F. J. molec. Biol. 157, 105â€“132 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Levin, J., M., Robson, B. & Garnier, J. FEBS Lett. 205, 303â€“308 (1986).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lim, V. J. molec. Biol. 88, 857â€“872 (1974).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gibrat, J., Garnier, J. & Robson, B. J. molec. Biol. 198, 425â€“443 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Glenner, G. G. & Wong, C. W. Biochem. biophys. Res. Commun. 120, 1131â€“1135 (1984).
ArticleÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Author notes	Andrew Haynes
Present address: Department of Respiratory Medicine, St Mary's Hospital Medical School, London, W2 1PG, UK

	Louise James
Present address: ICI Biotechnology Division, Alderley Park, Macclesfield, Cheshire, UK

	John Hardy: To whom correspondence should be addressed.


Authors and Affiliations
	Alzheimer's Disease Research Group, Departments of Biochemistry and Neurology, St Mary's Hospital Medical School, London, W2 1PG, UK
Alison Goate,Â Marie-Christine Chartier-Harlin,Â Mike Mullan,Â Jeremy Brown,Â Fiona Crawford,Â Liana Fidani,Â Nick Irving,Â Phillippa Newton,Â Karen Rooke,Â Penelope Roques,Â Chris Talbot,Â Robert Williamson,Â Martin RossorÂ &Â John Hardy

	Department of Human Genetics, Yale University Medical School, 333 Cedar Street, New Haven, Connecticut, 06150, USA
Luis Giuffra

	Duke University Medical Center, Durham, North Carolina, NC 27710, USA
Margaret Pericak-VanceÂ &Â Alien Roses

	Departments of Psychological Medicine and Medical Genetics, University of Wales College of Medicine, Cardiff, CF4 4XN, UK
Rebecca MantÂ &Â Mike Owen


Authors	Alison GoateView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Marie-Christine Chartier-HarlinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mike MullanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jeremy BrownView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Fiona CrawfordView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Liana FidaniView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Luis GiuffraView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Andrew HaynesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Nick IrvingView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Louise JamesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Rebecca MantView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Phillippa NewtonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Karen RookeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Penelope RoquesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Chris TalbotView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Margaret Pericak-VanceView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Alien RosesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Robert WilliamsonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Martin RossorView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mike OwenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	John HardyView 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
Goate, A., Chartier-Harlin, MC., Mullan, M. et al. Segregation of a missense mutation in the amyloid precursor protein gene with familial Alzheimer's disease.
                    Nature 349, 704â€“706 (1991). https://doi.org/10.1038/349704a0
Download citation
	Received: 11 December 1990

	Accepted: 07 January 1991

	Issue Date: 21 February 1991

	DOI: https://doi.org/10.1038/349704a0


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

                
                    	
                            
                                
                                    
                                        Cell type-specific roles of APOE4 in Alzheimer disease
                                    
                                

                            
                                
                                    	Jessica Blumenfeld
	Oscar Yip
	Yadong Huang


                                
                                Nature Reviews Neuroscience (2024)

                            
	
                            
                                
                                    
                                        Long-term oral administration of curcumin is effective in preventing short-term memory deterioration and prolonging lifespan in a mouse model of Alzheimerâ€™s disease
                                    
                                

                            
                                
                                    	Hiroko Maruyama
	Takahito Ooizumi
	Tohoru Takeda


                                
                                Advances in Traditional Medicine (2024)

                            
	
                            
                                
                                    
                                        Myelin in Alzheimerâ€™s disease: culprit or bystander?
                                    
                                

                            
                                
                                    	Michel Maitre
	HÃ©lÃ¨ne Jeltsch-David
	Ayikoe-Guy Mensah-Nyagan


                                
                                Acta Neuropathologica Communications (2023)

                            
	
                            
                                
                                    
                                        Aberrant palmitoylation caused by a ZDHHC21 mutation contributes to pathophysiology of Alzheimerâ€™s disease
                                    
                                

                            
                                
                                    	Wenwen Li
	Yana Pang
	Jianping Jia


                                
                                BMC Medicine (2023)

                            
	
                            
                                
                                    
                                        Rare variant aggregation in 148,508 exomes identifies genes associated with proxy dementia
                                    
                                

                            
                                
                                    	Douglas P. Wightman
	Jeanne E. Savage
	Danielle Posthuma


                                
                                Scientific Reports (2023)

                            


                

            

        
    

            
                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
            
        


    









    








