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            Abstract
HEREDITARY nonpolyposis colorectal cancer (HNPCC) is one of man's commonest hereditary diseases1. Several studies have implicated a defect in DNA mismatch repair in the pathogenesis of this disease2â€“8. In particular, hMSH2 and hMLHl homologues of the bacterial DNA mismatch repair genes mutS and mutL, respectively, were shown to be mutated in a subset of HNPCC cases9â€“16. Here we report the nucleotide sequence, chromosome localization and mutational analysis of hPMSl and hPMS2, two additional homologues of the prokaryotic mutL gene. Both hPMSl and hPMS2 were found to be mutated in the germline of HNPCC patients. This doubles the number of genes implicated in HNPCC and may help explain the relatively high incidence of this disease.




            
                
                    

    
        
            
                
                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
            
        

        
    



                    
                

                
    

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Targeting DCAF5 suppresses SMARCB1-mutant cancer by stabilizing SWI/SNF
                                        
                                    

                                    
                                        Article
                                        
                                         27 March 2024
                                    

                                

                                Sandi Radko-Juettner, Hong Yue, â€¦ Charles W. M. Roberts

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Beyond genetics: driving cancer with the tumour microenvironment behind the wheel
                                        
                                    

                                    
                                        Article
                                        
                                         12 February 2024
                                    

                                

                                Shaopeng Yuan, Jorge Almagro & Elaine Fuchs

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        High-throughput evaluation of genetic variants with prime editing sensor libraries
                                        
                                    

                                    
                                        Article
                                         Open access
                                         12 March 2024
                                    

                                

                                Samuel I. Gould, Alexandra N. Wuest, â€¦ Francisco J. SÃ¡nchez Rivera

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Lynch, H. T. et al. Gastroenterology 104, 1535â€“1549 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Peinado, M. A., Malkhosyan, S., Velazquez, A. & Perucho, M. Proc. natn. Acad. Sci. U.S.A. 89, 10065â€“10069 (1992).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ionov, Y., Peinado, A., Malkhosyan, S., Shibata, D. & Perucho, M. Nature 363, 558â€“561 (1993).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Thibodeau, S. N., Bren, G. & Schaid, D. Science 260, 816â€“819 (1993).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Aaltonen, L. A. et al. Science 260, 812â€“816 (1993).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Strand, M., Prolla, T. A., Liskay, R. M. & Petes, T. D. Nature 365, 274â€“276 (1993).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Parsons, R. P. et al. Cell 75, 1227â€“1236 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Umar, A. et al. J. biol. chem. 269, 14367â€“14370 (1994).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Peltomaki, P. et al. Science 260, 810â€“812 (1993).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lindblom, A., Tannergard, P., Werelius, B. & Nordenskjold, M. Nature Genet. 5, 279â€“282 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nystrom-Lahti, M. et al. Proc. natn. Acad. Sci. U.S.A. 91, 6054â€“6058 (1994).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fishel, R. et al. Cell 75, 1027â€“1038 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Leach, F. S. et al. Cell 75, 1215â€“1225 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Palombo, F., Hughes, M. & Jiricny, J. Nature 367, 417â€“418 (1994).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bronner, C. E. et al. Nature 368, 258â€“261 (1994).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Papadopoulos, N. et al. Science 263, 1625â€“1629 (1994).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Adams, M. D. et al. Science 252, 1651â€“1656 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Frohman, M. A., Dush, M. K. & Martin, G. R. Proc. natn. Acad. Sci. U.S.A. 85, 8998â€“9002 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kozak, M. Cell 44, 283â€“292 (1986).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Prolla, T. A., Christie, D. M. & Liskay, R. M. Molec cell. Biol. 14, 407â€“415 (1994).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Liu, B. et al. Cancer Res. (in the press).

	Powell, S. M. et al. New Engl. J. Med. 329, 1982â€“1987 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Van Der Luijt, R. et al. Genomics 20, 1â€“4 (1994). (Initials?)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dietz, H. C., et al. Science 259, 680â€“683 (1993).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Prolla, T. A. et al. Science (in the press).

	Kramer, W., Kramer, B., Williamson, M. S. & Fogel, S. J. J. Bact. 171, 5339â€“5346 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schuler, G. D., Altschul, S. F. & Lipman, D. J. Proteins Struct. Funct. Genet. 9, 180â€“190 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Johnson, C. V. et al. Meth. cell. Biol. 35, 73â€“99 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sidransky, D. et al. Science 252, 706â€“709 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	The Johns Hopkins Oncology Center, Baltimore, Maryland, 21231, USA
Nicholas C. Nicolaides,Â Nickolas Papadopoulos,Â Bo Liu,Â Bert VogelsteinÂ &Â Kenneth W. Kinzler

	Human Genome Sciences, Inc., 9620 Medical Center Drive, Suite 300, Rockville, Maryland, 20850-3338, USA
Ying-Fei Weit,Â Kenneth C. Carter,Â Steven M. Ruben,Â Craig A. Rosen,Â William A. HaseltineÂ &Â Kenneth W. Kinzler

	The Institute for Genomic Research, 932 Clopper Road, Gaithersburg, Maryland, 20878, USA
Robert D. Fleischmann,Â Claire M. Fraser,Â Mark D. Adams,Â J. Craig VenterÂ &Â Kenneth W. Kinzler

	MRC Human Genetics Unit, Western General Hospital, Edinburgh, EH4 2XU, UK
Malcolm G. Dunlop

	The Johns Hopkins University School of Medicine, Departments of Pathology and Oncology, Baltimore, Maryland, 21205, USA
Stanley R. Hamilton

	Department of Epidemiology, The Johns Hopkins University School of Public Health and Hygiene, Baltimore, Maryland, 21205, USA
Gloria M. Petersen

	Department of Medical Genetics, University of Helsinki, 00290, Helsinki, Finland
Albert de la Chapelle


Authors	Nicholas C. NicolaidesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Nickolas PapadopoulosView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Bo LiuView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Ying-Fei WeitView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Kenneth C. CarterView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Steven M. RubenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Craig A. RosenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	William A. HaseltineView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Robert D. FleischmannView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Claire M. FraserView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mark D. AdamsView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J. Craig VenterView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Malcolm G. DunlopView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Stanley R. HamiltonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Gloria M. PetersenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Albert de la ChapelleView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Bert VogelsteinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Kenneth W. KinzlerView 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
Nicolaides, N., Papadopoulos, N., Liu, B. et al. Mutations of two P/WS homologues in hereditary nonpolyposis colon cancer.
                    Nature 371, 75â€“80 (1994). https://doi.org/10.1038/371075a0
Download citation
	Received: 21 June 1994

	Accepted: 22 July 1994

	Issue Date: 01 September 1994

	DOI: https://doi.org/10.1038/371075a0


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

                
                    	
                            
                                
                                    
                                        Modifier genes and Lynch syndrome: some considerations
                                    
                                

                            
                                
                                    	Rodney J. Scott


                                
                                Hereditary Cancer in Clinical Practice (2022)

                            
	
                            
                                
                                    
                                        MutS and MutL sliding clamps in DNA mismatch repair
                                    
                                

                            
                                
                                    	Xiao-Peng Han
	Xiao-Wen Yang
	Jiaquan Liu


                                
                                Genome Instability & Disease (2022)

                            
	
                            
                                
                                    
                                        Intratumor heterogeneity: the hidden barrier to immunotherapy against MSI tumors from the perspective of IFN-Î³ signaling and tumor-infiltrating lymphocytes
                                    
                                

                            
                                
                                    	Wantao Wu
	Yihan Liu
	Hong Shen


                                
                                Journal of Hematology & Oncology (2021)

                            
	
                            
                                
                                    
                                        SVA retrotransposon insertion in exon of MMR genes results in aberrant RNA splicing and causes Lynch syndrome
                                    
                                

                            
                                
                                    	Gou Yamamoto
	Izumi Miyabe
	Kiwamu Akagi


                                
                                European Journal of Human Genetics (2021)

                            
	
                            
                                
                                    
                                        A genetic variant in telomerase reverse transcriptase (TERT) modifies cancer risk in Lynch syndrome patients harbouring pathogenic MSH2 variants
                                    
                                

                            
                                
                                    	Mariann Unhjem Wiik
	Tiffany-Jane Evans
	Bente A. Talseth-Palmer


                                
                                Scientific Reports (2021)

                            


                

            

        
    

            
                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: ]
