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            Abstract
Individuals with neurofibromatosis type 1 (NF1) have an increased risk of developing benign and malignant tumours. The NF1 gene is thought to be a tumour suppressor gene, yet no direct proof at the molecular level exists to support this hypothesis. Here we describe a neurofibrosarcoma from a patient with NF1 with loss of heterozygosity for all chromosome 17 polymorphisms tested. On the remaining chromosome 17 homologue, a 200 kilobase (kb) tumour specific deletion of NF1 was demonstrated. This is the first example of a homozygous inactivation of NF1 at the molecular level in a malignant tumour from an NF1 patient and the results strongly support the tumour suppressor gene hypothesis for 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
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 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: ]

                                
                                
                                    
                                        Typical 22q11.2 deletion syndrome appears to confer a reduced risk of schwannoma
                                        
                                    

                                    
                                        Article
                                         Open access
                                         20 April 2021
                                    

                                

                                D. Gareth Evans, Ludwine M. Messiaen, â€¦ Miriam J. Smith

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        GLI1-amplifications expand the spectrum of soft tissue neoplasms defined by GLI1 gene fusions
                                        
                                    

                                    
                                        Article
                                        
                                         12 June 2019
                                    

                                

                                Narasimhan P. Agaram, Lei Zhang, â€¦ Cristina R. Antonescu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Incidence of mosaicism in 1055 de novo NF2 cases: much higher than previous estimates with high utility of next-generation sequencing
                                        
                                    

                                    
                                        Article
                                        
                                         05 July 2019
                                    

                                

                                D. Gareth Evans, Claire L. Hartley, â€¦ Miriam J. Smith

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Riccardi, V.M. & Eichner, J.E. Neurofibromatosis: Phenotype, Natural History, and Pathogenesis. (Johns Hopkins University Press, Baltimore, 1986).

                    Google ScholarÂ 
                

	Viskochil, D. et al. Deletions and a translocation interrupt a cloned gene at the neurofibromatosis type 1 locus. Cell 62, 187â€“192 (1990).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Cawthon, R.M. et al. A major segment of the neurofibromatosis type 1 gene: cDNA sequence, genomic structure, and point mutations. Cell 62, 193â€“201 (1990).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Wallace, M.R. et al. Type 1 neurofibromatosis gene: Identification of a large transcript disrupted in three NF1 patients. Science 249, 181â€“186 (1990).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Marchuk, D.A. et al. cDNA cloning of the type 1 neurofibromatosis gene: complete sequence of the NF1 gene product. Genomics 11, 931â€“940 (1991).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Xu, G. et al. The catalytic domain of the neurofibromatosis type 1 gene product stimulates ras GTPase and complements ira mutants of S. cerevisiae. Cell 63, 835â€“841 (1990).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Martin, G.A. et al. The GAP-related domain of the neurofibromatosis type 1 gene product interacts with ras p21. Cell 63, 843â€“849 (1990).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Ballester, R. et al. The NF1 locus encodes a protein functionally related to mammalian GAP and yeast IRA proteins. Cell 63, 851â€“859 (1990).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Knudson, A.J. Genetics of human cancer. Ann. Rev. Genet. 20, 231â€“251 (1986).
ArticleÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Basu, T.N. et al. Aberrant regulation of ras proteins in malignant tumor cells from type 1 neurofibromatosis patients. Nature 356, 713â€“715 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	DeClue, J.E. et al. Abnormal regulation of mammalian p21 ras contributes to malignant tumor growth in von Recklinghausen (type 1) neurofibromatosis. Cell 69, 265â€“273 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Marchuk, D.A. et al. A yeast artificial chromosome contig encompassing the type 1 neurofibromatosis gene. Genomics 13, 672â€“680 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Cawthon, R.M. et al. cDNA sequence and genomic structure of EVI2B, a gene lying within an intron of the neurofibromatosis type I gene. Genomics 9, 446â€“460 (1991).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Martin-Gallardo, A. et al. Sequencing and analysis of genomic fragments from the NF1 locus. DNA Sequence (in the press).

	Riley, J. et al. A novel, rapid method for the isolation of terminal sequences from yeast artificial chromosome (YAC) clones. Nucl. Acids Res. 18, 2887â€“2890 (1990).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Legius, E. et al. NF1 related locus on chromosome 15. Genomics 13, 1316â€“1318 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Lee, W.H. et al. Human retinoblastoma susceptibility gene: cloning, identification, and sequence. Science 235, 1394â€“1399 (1987).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Skuse, G.R., Kosciolek, B.A. & Rowley, P.T. Molecular genetic analysis of tumors in von Recklinghausen neurofibromatosis: Loss of heterozygosity for chromosome 17. Genes, Chrom. Cancer 1, 36â€“41 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Menon, A.G. et al. Chromosome 17p deletions and p53 gene mutations associated with the formation of malignant neurofibrosarcomas in von Recklinghausen neurofibromatosis. Proc. natn. Acad. Sci. U.S.A. 87, 5435â€“5439 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Glover, T.W. et al. Molecular and cytogenetic analysis of tumors in Von Recklinghausen neurofibromatosis. Genes, Chrom. Cancer 3, 62â€“70 (1991).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Xu, W. et al. Loss of NF1 alleles in pheochromocytomas from patients with type 1 neurofibromatosis. Genes, Chrom. Cancer 4, 337â€“342 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nigro, J.M. et al. Mutations in the p53 gene occur in diverse human tumour types. Nature 342, 705â€“708 (1989).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Jadayel, D. et al. Paternal origin of new mutations in Von Recklinghausen neurofibromatosis. Nature 343, 558â€“559 (1992).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Stephens, K. et al. Preferential mutation of the neurofibromatosis type I gene in paternally derived chromosomes. Hum. Genet. 88, 279â€“282 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Edwards, E., Civitello, A., Hammond, H.A. & Caskey, C.T. DNA typing and genetic mapping with trimeric and tetrameric tandem repeats. Am. J. hum. Genet. 49, 746â€“756 (1991).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Beckmann, J.S. & Weber, J.L. Survey of human and rat microsatellites. Genomics 12, 627â€“631 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lee, B. et al. Characterization of a large deletion associated with a polymorphic block of repeated dinucleotides in the type III procollagen gene (COL3AI) of a patient with Ehlers-Danlos syndrome type IV. Am. J. hum. Genet. 48, 511â€“517 (1991).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Li, Y. et al. Somatic mutations in the neurofibromatosis 1 gene in human tumors. Cell 69, 275â€“281 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Viskochil, D. et al. The gene encoding the oligodendrocyte-myelin glycoprotein is embedded within the neurofibromatosis type 1 gene. Molec. cell. Biol. 11, 906â€“912 (1991).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	O'Connell, P. et al. The human homolog of murine Evi-2 lies between two von Recklinghausen neurofibromatosis translocations. Genomics 7, 547â€“554 (1990).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Author notes	Eric Legius
Present address: Center for Human Genetics, Katholieke Universiteit Leuven, Herestraat 49, B-3000, Leuven, Belgium


Authors and Affiliations
	Departments of Pediatrics and Human Genetics, University of Michigan, Ann Arbor, Michigan, 48109, USA
Eric LegiusÂ &Â Thomas W. Glover

	Howard Hughes Medical Institute and Departments of Internal Medicine and Human Genetics, University of Michigan, Ann Arbor, Michigan, 48109, USA
Douglas A. MarchukÂ &Â Francis S. Collins


Authors	Eric LegiusView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Douglas A. MarchukView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Francis S. CollinsView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Thomas W. GloverView 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
Legius, E., Marchuk, D., Collins, F. et al. Somatic deletion of the neurofibromatosis type 1 gene in a neurofibrosarcoma supports a tumour suppressor gene hypothesis.
                    Nat Genet 3, 122â€“126 (1993). https://doi.org/10.1038/ng0293-122
Download citation
	Received: 02 October 1992

	Accepted: 16 December 1992

	Issue Date: 01 February 1993

	DOI: https://doi.org/10.1038/ng0293-122


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

                
                    	
                            
                                
                                    
                                        FOXM1 promotes neurofibromatosis type 1-associated malignant peripheral nerve sheath tumor progression in a NUF2-dependent manner
                                    
                                

                            
                                
                                    	Rehanguli Aimaier
	Man-Hon Chung
	Zhichao Wang


                                
                                Cancer Gene Therapy (2023)

                            
	
                            
                                
                                    
                                        Identification of a germline CSPG4 variation in a family with neurofibromatosis type 1-like phenotype
                                    
                                

                            
                                
                                    	Zhuanli Bai
	Yiping Qu
	Peng Hou


                                
                                Cell Death & Disease (2021)

                            
	
                            
                                
                                    
                                        The NF1 gene in tumor syndromes and melanoma
                                    
                                

                            
                                
                                    	Maija Kiuru
	Klaus J Busam


                                
                                Laboratory Investigation (2017)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


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


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Editorial Policies
                                
                            
	
                                
                                    Content Types
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Research Cross-Journal Editorial Team
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    Submission Guidelines
                                
                            
	
                                
                                    For Reviewers
                                
                            
	
                                
                                    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 Genetics (Nat Genet)
                
                
    
    
        ISSN 1546-1718 (online)
    
    


                
    
    
        ISSN 1061-4036 (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 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: ]
