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            Abstract
The human c-abl oncogene maps within the region (q34-qter) of chromosome 9 which is translocated to chromosome 22, the Philadelphia (Phâ€²) chromosome, in chronic myelocytic leukaemia (CML). The position of the Phâ€² chromosomal break point is shown to be variable and, in one CML patient, has been localized immediately 5â€² of, or within, the c-abl oncogene. A DNA restriction fragment corresponding to this site has been molecularly cloned and shown to represent a chimaeric fragment of DNA from chromosomes 9 and 22.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

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



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Creation of Philadelphia chromosome by CRISPR/Cas9-mediated double cleavages on BCR and ABL1 genes as a model for initial event in leukemogenesis
                                        
                                    

                                    
                                        Article
                                         Open access
                                         23 August 2022
                                    

                                

                                Minori Tamai, Shinichi Fujisawa, â€¦ Takeshi Inukai

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        iAMP21 in acute myeloid leukemia is associated with complex karyotype, TP53 mutation and dismal outcome
                                        
                                    

                                    
                                        Article
                                        
                                         07 February 2020
                                    

                                

                                Wei Xie, Jie Xu, â€¦ Guilin Tang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Molecular characterization of TCF3::PBX1 chromosomal breakpoints in acute lymphoblastic leukemia and their use for measurable residual disease assessment
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 September 2023
                                    

                                

                                Thomas Burmeister, Daniela GrÃ¶ger, â€¦ Stefan Schwartz

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Pulciani, S. et al. Nature 300, 539â€“542 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Der, C. J., Krontiris, T. G. & Cooper, G. M. Proc. natn. Acad. Sci. U.S.A. 79, 3637â€“3640 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tabin, C. J. et al. Nature 300, 143â€“149 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Taparowsky, E. et al. Nature 300, 762â€“765 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Shimizu, K. et al. Proc. natn. Acad. Sci. U.S.A. 80, 2112â€“2116 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Collins, S. & Groudine, M. Nature 298, 679â€“681 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dalla-Favera, R., Wong-Staal, F. & Gallo, R. Nature 299, 61â€“63 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Alitalo, K., Schwab, M., Lin, C., Varmus, H. E. & Bishop, J. M. Proc. natn. Acad. Sci. U.S.A. 80, 1707â€“1711 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	de Klein, A. et al. Nature 300, 765â€“767 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Taub, R. et al. Proc. natn. Acad. Sci. U.S.A. 79, 7837â€“7841 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Adams, J. M., Gerondakis, S., Webb, E., Corcoran, L. M. & Cary, S. Proc. natn. Acad Sci. U.S.A. 80, 1982â€“1986 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dalla-Favera, R. et al. Science 219, 963â€“967 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sheer, D. et al. Proc. natn. Acad. Sci. U.S.A. 80, 5007â€“5011 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Goff, S. P., Gilboa, E., Witte, O. N. & Baltimore, D. Cell 22, 777â€“785 (1980).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rosenberg, N., Blatimore, D. & Scher, C. Proc. natn. Acad. Sci. U.S.A. 72, 1932â€“1936 (1975).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Abelson, H. T. & Rabstein, L. S. Cancer Res. 30, 2213â€“2222 (1970).
CASÂ 
    
                    Google ScholarÂ 
                

	Heisterkamp, N., Groffen, J. & Stephenson, J. R. J. molec. appl. Genet. 2, 57â€“69 (1983).
CASÂ 
    
                    Google ScholarÂ 
                

	Groffen, J., Heisterkamp, N., Reynolds, F. Jr. & Stephenson, J. R. Nature 304, 167â€“169 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Heisterkamp, N. et al. Nature 299, 747â€“750 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rowley, J. D. Nature 243, 290â€“293 (1973).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lozzio, C. B. & Lozzio, B. B. Blood 45, 321â€“334 (1975).
CASÂ 
    
                    Google ScholarÂ 
                

	Groffen, J., Heisterkamp, N., Grosveld, G., van de Ven, W. & Stephenson, J. R. Science 216, 1136â€“1138 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Weinstock, G. M. et al. Proc. natn. Acad. Sci. U.S.A. 80, 4432â€“4436 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Klein, E. et al. Int. J. Cancer 18, 421â€“431 (1976).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hieter, P. A., Hollis, G. F., Korsmeyer, S. J., Waldmann, T. A. & Leder, P. Nature 294, 536â€“540 (1981).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Groffen, J. et al. J. exp. Med. 158, 9â€“15 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Stanton, L. W., Watt, R. & Marcu, K. B. Nature 303, 401â€“406 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Groffen, J. et al. Nucleic Acids Res. (in the press).

	Bartram, C. R. et al. Nature 306, 277â€“280 (1983).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Jeffreys, A. J. & Flavell, R. A. Cell 12, 429â€“439 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Southern, E. M. J. molec. Biol. 98, 503â€“517 (1975).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bernards, R. & Flavell, R. A. Nucleic Acids Res. 8, 1421â€“1533 (1980).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Groffen, J., Heisterkamp, N., Blennerhassett, G. & Stephenson, J. R. Virology 126, 213â€“227 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Swan, D. C. et al. Proc. natn. Acad. Sci. U.S.A. 79, 4691â€“4696 (1982).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Laboratory of Viral Carcinogenesis, National Cancer Institute-FCRF, Frederick, Maryland, 21701, USA
Nora Heisterkamp,Â John R. StephensonÂ &Â John Groffen

	Carcinogenesis Intramural Program, Frederick Cancer Research Facility, Frederick, Maryland, 21701, USA
Pamela F. Hansen

	Department of Cell Biology and Genetics, Erasmus University, PO Box 1738, Rotterdam, 3000 DR, The Netherlands
Annelies de Klein,Â Claus R. BartramÂ &Â Gerard Grosveld


Authors	Nora HeisterkampView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	John R. StephensonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



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



	Pamela F. HansenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Annelies de KleinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Claus R. BartramView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Gerard GrosveldView 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
Heisterkamp, N., Stephenson, J., Groffen, J. et al. Localization of the c-abl oncogene adjacent to a translocation break point in chronic myelocytic leukaemia.
                    Nature 306, 239â€“242 (1983). https://doi.org/10.1038/306239a0
Download citation
	Received: 08 July 1983

	Accepted: 02 September 1983

	Issue Date: 17 November 1983

	DOI: https://doi.org/10.1038/306239a0


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

                
                    	
                            
                                
                                    
                                        Chronic myeloid leukemia: cytogenetics and molecular biologyâ€™s part in the comprehension and management of the pathology and treatment evolution
                                    
                                

                            
                                
                                    	Sara Benchikh
	Amale Bousfiha
	Sanaa Nassereddine


                                
                                Egyptian Journal of Medical Human Genetics (2022)

                            
	
                            
                                
                                    
                                        Eliminating chronic myeloid leukemia stem cells by IRAK1/4 inhibitors
                                    
                                

                            
                                
                                    	Yosuke Tanaka
	Reina Takeda
	Toshio Kitamura


                                
                                Nature Communications (2022)

                            
	
                            
                                
                                    
                                        Chronic myeloid leukemia stem cells: targeting therapeutic implications
                                    
                                

                            
                                
                                    	Hanieh Mojtahedi
	Niloufar Yazdanpanah
	Nima Rezaei


                                
                                Stem Cell Research & Therapy (2021)

                            
	
                            
                                
                                    
                                        Influence of genetic polymorphisms in glutathione-S-transferases gene in response to imatinib among Brazilian patients with chronic myeloid leukemia
                                    
                                

                            
                                
                                    	Kezia Aguiar Delmond
	Hugo Delleon
	ElisÃ¢ngela Silveira-Lacerda


                                
                                Molecular Biology Reports (2021)

                            
	
                            
                                
                                    
                                        Profiles of NK cell subsets are associated with successful tyrosine kinase inhibitor discontinuation in chronic myeloid leukemia and changes following interferon treatment
                                    
                                

                            
                                
                                    	Jun Kong
	Ya-zhen Qin
	Hao Jiang


                                
                                Annals of Hematology (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
	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: ]
