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            Abstract
We have determined that PAX3 (found previously to be mutated in Waardenburg syndrome) is the chromosome 2 locus rearranged by the t(2;13)(q35;q14) translocation of the paediatric solid tumour alveolar rhabdomyosarcoma. The rearrangement breakpoints occur within an intron downstream of the paired box and homeodomainâ€“encodingregions. Upstream PAX3 sequences hybridize to a novel transcript in t(2;13)â€“containing lines. Cloning and characterization of this novel transcript indicate that the translocation juxtaposes the PAX3 DNA binding elements with chromosome 13 sequences, suggesting formation of a hybrid transcription factor. Therefore, PAX3 gene alterations are associated with two completely unrelated human diseases.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        A novel subclonal rearrangement of the STRN3::PDGFRB gene in de novo acute myeloid leukemia with NPM1 mutation and its leukemogenic effects
                                        
                                    

                                    
                                        Article
                                        
                                         07 August 2023
                                    

                                

                                Zhe Wang, Ting Liu, â€¦ Shuning Wei

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        PAX3/7-FOXO1 fusion-negative alveolar rhabdomyosarcoma in Schuurs-Hoeijmakers syndrome
                                        
                                    

                                    
                                        Article
                                        
                                         02 August 2021
                                    

                                

                                Teppei Ohkawa, Akira Nishimura, â€¦ Masatoshi Takagi

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Metaplastic thymoma: a distinctive thymic neoplasm characterized by YAP1-MAML2 gene fusions
                                        
                                    

                                    
                                        Article
                                        
                                         22 October 2019
                                    

                                

                                Marina Vivero, Phani Davineni, â€¦ Lynette M. Sholl

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Douglass, E.C. et al. A specific chromosomal abnormality in rhabdomyosarcoma. Cytogenet. Cell Genet. 45, 148â€“155 (1987).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Turc-Carel, C. et al. Consistent chromosomal translocation in alveolar rhabdomyosarcoma. Cancer Genet. Cytogenet. 19, 361â€“362 (1986).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Wang-Wuu, S., Soukup, S., Ballard, E., Gotwals, B. & Lampkin, B. Chromosomal analysis of sixteen human rhabdomyosarcomas. Cancer Res. 48, 983â€“987 (1988).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Barr, F.G., Biegel, J.A., Sellinger, B., Womer, R. & Emanuel, B.S. Molecular and cytogenetic analysis of chromosomal arms 2q and 13q in alveolar rhabdomyosarcoma. Genes Chrom. Cancer 3, 153â€“161 (1991).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Barr, F.G., Sellinger, B. & Emanuel, B.S. Localization of the rhabdomyosarcoma t(2;13) breakpoint on a physical map of chromosome 13. Genomics 11, 941â€“947 (1991).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Barr, F.G., Holick, J., Nycum, L., Biegel, J.A. & Emanuel, B.S. Localization of the t(2;13) breakpoint of alveolar rhabdomyosarcoma on a physical map of chromosome 2. Genomics 13, 1150â€“1156 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Mitchell, C.D., Ventris, J.A., Warr, T.J. & Cowell, J.K. Molecular definition in a somatic cell hybrid of a specific 2:13 translocation breakpoint in childhood rhabdomyosarcoma. Oncogene 6, 89â€“92 (1991).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Shapiro, D.N. et al. Chromosomal sublocalization of the 2;13 translocation breakpoint in alveolar rhabdomyosarcoma. Genes Chrom. Cancer 4, 241â€“249 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Burri, M., Tromvoukis, Y., Bopp, D., Frigerio, G. & Noll, M. Conservation of the paired domain in metazoans and its structure in three isolated human genes. EMBO J. 8, 1183â€“1190 (1989).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Goulding, M.D., Chalepakis, G., Deutsch, U., Erselius, J.R. & Gruss, P. Pax-3, a novel murine DNA binding protein expressed during early neurogenesis. EMBO J. 10, 1135â€“1147 (1991).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Epstein, D.J., Vekemans, M. & Gros, P. splotch (Sp2H), a mutation affecting development of the mouse neural tube, shows a deletion within the paired homeodomain of Pax-3. Cell 67, 767â€“774 (1991).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Schurr, E., Skamene, E., Morgan, K., Chu, M.L. & Gros, P. Mapping of Col3a1 and Col6a3 to proximal murine chromosome 1 identifies conserved linkage of structural protein genes between murine chromosome 1 and human chromosome 2q. Genomics 8, 477â€“486 (1990).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Malo, D. et al. The host resistance locus Bcg is tightly linked to a group of cytoskeleton-associated protein genes that include villin and desmin. Genomics 10, 356â€“364 (1991).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Farrer, L.A. et al. Waardenburg syndrome (WS) Type I is caused by defects at multiple loci, one of which is near ALPP on chromosome 2: First report of the WS Consortium. Am. J. hum. Genet. 50, 902â€“913 (1992).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Tassabehji, M. et al. Waardenburg's syndrome patients have mutations in the human homologue of the Pax-3 paired box gene. Nature 355, 635â€“636 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Baldwin, C.T., Hoth, C.F., Amos, J.A., da-Silva, E.O. & An exonic mutation in the HuP2 paired domain gene causes Waardenburg's syndrome. Nature 355, 637â€“638 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Morell, R. et al. A frameshift mutation in the HuP2 paired domain of the probable human homolog of murine Pax-3 is responsible for Waardenburg syndrome type 1 in an Indonesian family. Hum. molec. Genet. 1, 243â€“247 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Tsukamoto, K. et al. Cloning and characterization of the inversion breakpoint at chromosome 2q35 in a patient with Waardenburg syndrome type I. Hum. molec. Genet. 1, 315â€“317 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Delattre, O. et al. Gene fusion with an ETS DNA-binding domain caused by chromosome translocation in human tumours. Nature 359, 162â€“165 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Cleary, M.L. Oncogenic conversion of transcription factors by chromosomal translocation. Cell 66, 619â€“622 (1991).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Rabbits, T.H. Translocations, master genes, and differences between the origins of acute and chronic leukemias. Cell 67, 641â€“644 (1991).
ArticleÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Division of Human Genetics and Molecular Biology, Children's Hospital of Philadelphia, 36th and Spruce St, Philadelphia, Pennsylvania, 19104, USA
Frederic G. Barr,Â John Holick,Â Jaclyn A. BiegelÂ &Â Beverly S. Emanuel

	Department of Pathology and Laboratory Medicine, University of Pennsylvania School of Medicine, 36th and Spruce St, Philadelphia, Pennsylvania, 19104, USA
Frederic G. BarrÂ &Â John Holick

	Department of Pediatrics, University of Pennsylvania School of Medicine, 36th and Spruce St, Philadelphia, Pennsylvania, 19104, USA
Jaclyn A. BiegelÂ &Â Beverly S. Emanuel

	Department of Human Genetics, University of Pennsylvania School of Medicine, 36th and Spruce St, Philadelphia, Pennsylvania, 19104, USA
Beverly S. Emanuel

	Department of Wistar Institute, 36th and Spruce St, Philadelphia, Pennsylvania, 19104, USA
Naomi GaliliÂ &Â Giovanni Rovera


Authors	Frederic G. BarrView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Naomi GaliliView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	John HolickView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jaclyn A. BiegelView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Giovanni RoveraView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Beverly S. EmanuelView 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
Barr, F., Galili, N., Holick, J. et al. Rearrangement of the PAX3 paired box gene in the paediatric solid tumour alveolar rhabdomyosarcoma.
                    Nat Genet 3, 113â€“117 (1993). https://doi.org/10.1038/ng0293-113
Download citation
	Received: 03 November 1992

	Accepted: 23 November 1992

	Issue Date: 01 February 1993

	DOI: https://doi.org/10.1038/ng0293-113


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

                
                    	
                            
                                
                                    
                                        CD276-CAR T cells and Dual-CAR T cells targeting CD276/FGFR4 promote rhabdomyosarcoma clearance in orthotopic mouse models
                                    
                                

                            
                                
                                    	Andrea Timpanaro
	Caroline Piccand
	Michele Bernasconi


                                
                                Journal of Experimental & Clinical Cancer Research (2023)

                            
	
                            
                                
                                    
                                        Flavonoids kaempferol and quercetin are nuclear receptor 4A1 (NR4A1, Nur77) ligands and inhibit rhabdomyosarcoma cell and tumor growth
                                    
                                

                            
                                
                                    	Rupesh Shrestha
	Kumaravel Mohankumar
	Stephen Safe


                                
                                Journal of Experimental & Clinical Cancer Research (2021)

                            
	
                            
                                
                                    
                                        Reduced B7-H3 expression by PAX3-FOXO1 knockdown inhibits cellular motility and promotes myogenic differentiation in alveolar rhabdomyosarcoma
                                    
                                

                            
                                
                                    	Takuyo Kanayama
	Mitsuru Miyachi
	Hajime Hosoi


                                
                                Scientific Reports (2021)

                            
	
                            
                                
                                    
                                        Immunohistochemical detection of PAX-FOXO1 fusion proteins in alveolar rhabdomyosarcoma using breakpoint specific monoclonal antibodies
                                    
                                

                            
                                
                                    	David O. Azorsa
	Peter K. Bode
	Javed Khan


                                
                                Modern Pathology (2021)

                            
	
                            
                                
                                    
                                        HDAC6 promotes growth, migration/invasion, and self-renewal of rhabdomyosarcoma
                                    
                                

                            
                                
                                    	Thao Q. Pham
	Kristin Robinson
	Eleanor Y. Chen


                                
                                Oncogene (2021)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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
	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: ]
