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            Abstract
Using high-resolution array-CGH, we identified unique duplications of a region on 6q27 in four multiplex families with at least three cases of chordoma, a cancer of presumed notochordal origin. The duplicated region contains only the T (brachyury) gene, which is important in notochord development and is expressed in most sporadic chordomas. Our findings highlight the value of screening for complex genomic rearrangements in searches for cancer-susceptibility genes.
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                    Figure 1: Duplications of 6q27 region in individuals with chordoma from families 1, 3, 4 and 8 detected by custom fine-tiling CGH array.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Narrowing down the region responsible for 1q23.3q24.1 microdeletion by identifying the smallest deletion
                                        
                                    

                                    
                                        Article
                                         Open access
                                         18 October 2019
                                    

                                

                                Takao Hoshina, Toshiyuki Seto, â€¦ Toshiyuki Yamamoto

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Starfish infers signatures of complex genomic rearrangements across human cancers
                                        
                                    

                                    
                                        Article
                                        
                                         14 July 2022
                                    

                                

                                Lisui Bao, Xiaoming Zhong, â€¦ Lixing Yang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Scrambling the genome in cancer: causes and consequences of complex chromosome rearrangements
                                        
                                    

                                    
                                        Article
                                        
                                         08 November 2023
                                    

                                

                                Ksenia Krupina, Alexander Goginashvili & Don W. Cleveland

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Accession codes

              
              
                Accessions

                
                  Gene Expression Omnibus
	
                    
                        GSE17668
                      

                  


                
              
            

References
	McCarroll, S.A. & Altshuler, D.M. Nat. Genet. 39, S37â€“S42 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Inoue, K. & Lupski, J.R. Annu. Rev. Genomics Hum. Genet. 3, 199â€“242 (2002).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lupski, J.R. Nat. Genet. 39, S43â€“S47 (2007).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Padiath, Q.S. et al. Nat. Genet. 38, 1114â€“1123 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Le MarÃ©chal, M.C. et al. Nat. Genet. 38, 1372â€“1374 (2006).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Lee, J.A. & Lupski, J.R. Neuron 52, 103â€“121 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Malawer, MM, Link, MP & Donaldson, SS in Sarcomas of Bone (eds. Devita, V.T., Hellman, S. & Rosenberg, S.A.) 844â€“1846 (Lippincott-Raven, Philadelphia, 1997).

                    Google ScholarÂ 
                

	Kelley, M.J. et al. Am. J. Hum. Genet. 69, 454â€“460 (2001).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yang, X.R. et al. Int. J. Cancer 116, 487â€“491 (2005).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kispert, A., Koschorz, B. & Herrmann, B.G. EMBO J. 14, 4763â€“4772 (1995).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kispert, A. & Herrmann, B.G. Dev. Biol. 161, 179â€“193 (1994).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Vujovic, S. et al. J. Pathol. 209, 157â€“165 (2006).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chanda, B. et al. Hum. Mol. Genet. 17, 3446â€“3458 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Acknowledgements
We thank D. Zametkin for her outstanding skills as a research nurse; G.M. Glenn and M.L. McMaster for their careful clinical evaluations of affected individuals and family members; N.J. Patronas for reviewing the MRIs; A. Bergen and S. Chanock for SNP genotyping; K. Haque and D. Maeder for technical assistance; and, especially, the affected individuals and their families for their participation. This work was supported by the intramural research program of the US National Cancer Institute, Division of Cancer Epidemiology and Genetics, National Institutes of Health; by the Department of Veterans Affairs, Veterans Health Administration, Office of Research and Development, Biomedical Laboratory Research and Development program; and by a grant from the Chordoma Foundation (M.J.K.).


Author information
Author notes	Xiaohong R Yang and David Ng: These authors contributed equally to this work.


Authors and Affiliations
	Division of Cancer Epidemiology & Genetics, Department of Health and Human Services, Genetic Epidemiology Branch, National Cancer Institute, National Institutes of Health, Bethesda, Maryland, USA
Xiaohong R Yang,Â David Ng,Â Alisa M GoldsteinÂ &Â Dilys M Parry

	Department of Medicine, Duke University Medical Center, Durham, North Carolina, USA
David A Alcorta,Â Sufeng LiÂ &Â Michael J Kelley

	Department of Radiation Oncology, Massachusetts General Hospital, Boston, Massachusetts, USA
Norbert J Liebsch

	St. James University Hospital, Leeds, UK
Eamonn Sheridan

	Durham Veterans Affairs Medical Center, Durham, North Carolina, USA
Sufeng LiÂ &Â Michael J Kelley


Authors	Xiaohong R YangView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	David NgView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	David A AlcortaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Norbert J LiebschView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Eamonn SheridanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Sufeng LiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Alisa M GoldsteinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Dilys M ParryView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Michael J KelleyView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Contributions
X.R.Y. wrote the first draft of the paper; X.R.Y. and D.N. analyzed the data; D.N., S.L., M.J.K. and D.A.A. performed the laboratory studies, including genotyping, sequencing and breakpoint evaluation; D.N. designed and conducted qPCR analyses; D.M.P. initiated the clinical study and evaluated the chordoma-affected families with D.N.; D.M.P., E.S. and N.J.L. collected the families; X.R.Y., D.N., M.J.K., D.M.P. and A.M.G. planned the work and interpreted the results. All authors contributed to the final version of the paper.
Corresponding author
Correspondence to
                Dilys M Parry.


Supplementary information

Supplementary Text and Figures
Supplementary Methods, Supplementary Tables 1 and 2 and Supplementary Figures 1â€“3 (PDF 2096 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Yang, X., Ng, D., Alcorta, D. et al. T (brachyury) gene duplication confers major susceptibility to familial chordoma.
                    Nat Genet 41, 1176â€“1178 (2009). https://doi.org/10.1038/ng.454
Download citation
	Received: 03 March 2009

	Accepted: 17 August 2009

	Published: 04 October 2009

	Issue Date: November 2009

	DOI: https://doi.org/10.1038/ng.454


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

                
                    	
                            
                                
                                    
                                        Conserved enhancers control notochord expression of vertebrate Brachyury
                                    
                                

                            
                                
                                    	Cassie L. Kemmler
	Jana Smolikova
	Alexa Burger


                                
                                Nature Communications (2023)

                            
	
                            
                                
                                    
                                        Management of chordoma and chondrosarcoma with definitive dose-escalated single-fraction spine stereotactic radiosurgery
                                    
                                

                            
                                
                                    	Alexander D. Sherry
	Sean Maroongroge
	Amol J. Ghia


                                
                                Journal of Neuro-Oncology (2023)

                            
	
                            
                                
                                    
                                        Chordoma: demographics and survival analysis with a focus on racial disparities and the role of surgery, a U.S. population-based study
                                    
                                

                            
                                
                                    	Asad Ullah
	Guirshney Samarah Kenol
	Tamour Khan Tareen


                                
                                Clinical and Translational Oncology (2023)

                            
	
                            
                                
                                    
                                        Activation of Wnt Pathway Suppresses Growth of MUG-Chor1 Chordoma Cell Line
                                    
                                

                            
                                
                                    	Hatice Burcu ÅžiÅŸli
	Taha Bartu Hayal
	AyÅŸegÃ¼l DoÄŸan


                                
                                Cell Biochemistry and Biophysics (2023)

                            
	
                            
                                
                                    
                                        Targeted therapy, immunotherapy, and chemotherapy for chordoma
                                    
                                

                            
                                
                                    	Xue Yang
	Parker Li
	Wenbin Li


                                
                                Current Medicine (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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: ]
