







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	brief communications

	
                                    article


    
        
        
            
            
                
                    	Brief Communication
	Published: 22 January 2012



                    Identification of a mutation in the extracellular domain of the Epidermal Growth Factor Receptor conferring cetuximab resistance in colorectal cancer

                    	Clara Montagut1,2 na1, 
	Alba Dalmases1,2 na1, 
	Beatriz Bellosillo2,3, 
	Marta Crespo4, 
	Silvia Pairet2,3, 
	Mar Iglesias3,5, 
	Marta Salido3, 
	Manuel Gallen1,2, 
	Scot Marsters6, 
	Siao Ping Tsai6, 
	André Minoche7, 
	Somasekar Seshagiri6, 
	Sergi Serrano2,3,5, 
	Heinz Himmelbauer7, 
	Joaquim Bellmunt1,2,8, 
	Ana Rovira1,2, 
	Jeff Settleman6 na1, 
	Francesc Bosch4 na1 & 
	…
	Joan Albanell1,2,5 na1 

Show authors

                    

                    
                        
    Nature Medicine

                        volume 18, pages 221–223 (2012)Cite this article
                    

                    
        
            	
                        9756 Accesses

                    
	
                        370 Citations

                    
	
                            18 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cancer therapeutic resistance
	Colorectal cancer
	Tumour biomarkers


    


                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    A Corrigendum to this article was published on 07 September 2012

                
            
        

    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
Antibodies against epidermal growth factor receptor (EGFR)—cetuximab and panitumumab—are widely used to treat colorectal cancer. Unfortunately, patients eventually develop resistance to these agents. We describe an acquired EGFR ectodomain mutation (S492R) that prevents cetuximab binding and confers resistance to cetuximab. Cells with this mutation, however, retain binding to and are growth inhibited by panitumumab. Two of ten subjects studied here with disease progression after cetuximab treatment acquired this mutation. A subject with cetuximab resistance harboring the S492R mutation responded to treatment with panitumumab.
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                    Figure 1: Cetuximab-resistant cells are sensitive to the EGFR tyrosine kinase inhibitor gefitinib and the monoclonal antibody to EGFR panitumumab.[image: ]


Figure 2: Cetuximab-resistant cells harbor a missense mutation (S492R) within the extracellular domain of EGFR.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The role of APOBEC3B in lung tumor evolution and targeted cancer therapy resistance
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 December 2023
                                    

                                

                                Deborah R. Caswell, Philippe Gui, … Charles Swanton

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Evolutionary trajectories of small cell lung cancer under therapy
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 March 2024
                                    

                                

                                Julie George, Lukas Maas, … Roman K. Thomas

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Concurrent inhibition of oncogenic and wild-type RAS-GTP for cancer therapy
                                        
                                    

                                    
                                        Article
                                         Open access
                                         08 April 2024
                                    

                                

                                Matthew Holderfield, Bianca J. Lee, … Mallika Singh

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Change history
	06 July 2012
 In the version of this article initially published, due to an oversight by the authors, the first and last names of one the authors, Somasekar Seshagiri, were incorrectly transposed. The error has been corrected in the HTML and PDF versions of the article.





References
	Amado, R.G. et al. J. Clin. Oncol. 26, 1626–1634 (2008).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Karapetis, C.S. et al. N. Engl. J. Med. 359, 1757–1765 (2008).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Van Cutsem, E. et al. N. Engl. J. Med. 360, 1408–1417 (2009).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Bokemeyer, C. et al. J. Clin. Oncol. 27, 663–671 (2009).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Douillard, J.Y. et al. J. Clin. Oncol. 28, 4697–4705 (2010).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Peeters, M. et al. J. Clin. Oncol. 28, 4706–4713 (2010).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Saif, M.W., Kaley, K., Chu, E. & Copur, M.S. Clin. Colorectal Cancer 9, 315–318 (2010).
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgements
This work was supported by Instituto de Salud Carlos III (ISCIII) -Subdirección General de Evaluación y Fomento de la Investigación (PS09/01491, PI08/0211 and PI09/1285) and Plan Nacional (PN) de Investigación Científica, Desarrollo e Innovación Tecnológica (I+D+I), iniciativa Ingenio 2010, programa Consolider and ISCIII/FEDER (RD06/0020/0109); PN de I+D+I 2008-20011 and DIUE Generalitat de Catalunya (2009 SGR 321) grants. We thank the Fundació Privada Cellex (Barcelona) for a generous donation to the Medical Oncology Service, Hospital del Mar. We thank the Tumor Bank of Pathology of Hospital del Mar (MARBiobanc), which is supported by FEDER (RD09/0076/00036), and Xarxa de Bancs de Tumors de Catalunya, which is sponsored by PDO (XBTC). We thank L. Roth and R. Cook for assistance with the EGFR binding studies, J. Guillory and J. Stinson for DNA sequencing, and J. Yélamos for key discussions.


Author information
Author notes	Clara Montagut, Alba Dalmases, Jeff Settleman, Francesc Bosch and Joan Albanell: These authors contributed equally to this work.


Authors and Affiliations
	Department of Medical Oncology, Hospital del Mar, Barcelona, Spain
Clara Montagut, Alba Dalmases, Manuel Gallen, Joaquim Bellmunt, Ana Rovira & Joan Albanell

	Cancer Research Program, Institut Municipal d'Investigació Médica (IMIM, Hospital del Mar Research Institute), Barcelona, Spain
Clara Montagut, Alba Dalmases, Beatriz Bellosillo, Silvia Pairet, Manuel Gallen, Sergi Serrano, Joaquim Bellmunt, Ana Rovira & Joan Albanell

	Department of Pathology, Hospital del Mar, Barcelona, Spain
Beatriz Bellosillo, Silvia Pairet, Mar Iglesias, Marta Salido & Sergi Serrano

	Department of Hematology, Vall d'Hebron University Hospital, Barcelona, Spain
Marta Crespo & Francesc Bosch

	Departament de Medicina, Universitat Autonoma de Barcelona, Bellaterra, Spain
Mar Iglesias, Sergi Serrano & Joan Albanell

	Discovery Oncology, Genentech, Inc, San Francisco, California, USA
Scot Marsters, Siao Ping Tsai, Somasekar Seshagiri & Jeff Settleman

	Center for Genomic Regulation, Barcelona, Spain
André Minoche & Heinz Himmelbauer

	Medical School, Universitat Pompeu Fabra (UPF), Barcelona, Spain
Joaquim Bellmunt


Authors	Clara MontagutView author publications
You can also search for this author in
                        PubMed Google Scholar



	Alba DalmasesView author publications
You can also search for this author in
                        PubMed Google Scholar



	Beatriz BellosilloView author publications
You can also search for this author in
                        PubMed Google Scholar



	Marta CrespoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Silvia PairetView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mar IglesiasView author publications
You can also search for this author in
                        PubMed Google Scholar



	Marta SalidoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Manuel GallenView author publications
You can also search for this author in
                        PubMed Google Scholar



	Scot MarstersView author publications
You can also search for this author in
                        PubMed Google Scholar



	Siao Ping TsaiView author publications
You can also search for this author in
                        PubMed Google Scholar



	André MinocheView author publications
You can also search for this author in
                        PubMed Google Scholar



	Somasekar SeshagiriView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sergi SerranoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Heinz HimmelbauerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Joaquim BellmuntView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ana RoviraView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jeff SettlemanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Francesc BoschView author publications
You can also search for this author in
                        PubMed Google Scholar



	Joan AlbanellView author publications
You can also search for this author in
                        PubMed Google Scholar





Contributions
C.M. designed the overall project. C.M., A.D., A.R., J.S., F.B. and J.A. designed experiments and analyzed data. A.D. performed cell-line and molecular experiments. B.B. and S.P. performed sequencing. M.C. prepared mutant proteins. M.S. performed the fluorescence in situ hybridization analysis. H.H. and A.M. performed the deep sequencing. S.M., S.P.T. and S. Seshagiri carried out the sequencing experiments and recombinant protein assays. M.I. collected and evaluated the tumor samples. S. Serrano supervised the tumor assays. C.M., M.G. and J.B. collected clinical information on the subjects. C.M., J.S., F.B. and J.A. wrote the manuscript.
Corresponding authors
Correspondence to
                Clara Montagut or Joan Albanell.


Ethics declarations

              
                Competing interests

                The authors declare no competing financial interests.

              
            

Supplementary information

Supplementary Text and Figures
Supplementary Figures 1–6, Supplementary Tables 1 and 2 and Supplementary Methods (PDF 533 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Montagut, C., Dalmases, A., Bellosillo, B. et al. Identification of a mutation in the extracellular domain of the Epidermal Growth Factor Receptor conferring cetuximab resistance in colorectal cancer.
                    Nat Med 18, 221–223 (2012). https://doi.org/10.1038/nm.2609
Download citation
	Received: 15 August 2011

	Accepted: 15 November 2011

	Published: 22 January 2012

	Issue Date: February 2012

	DOI: https://doi.org/10.1038/nm.2609


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

                
                    	
                            
                                
                                    
                                        Therapeutic antibodies for the prevention and treatment of cancer
                                    
                                

                            
                                
                                    	Mukesh Kumar
	Akansha Jalota
	Shabirul Haque


                                
                                Journal of Biomedical Science (2024)

                            
	
                            
                                
                                    
                                        Baseline ctDNA gene alterations as a biomarker of survival after panitumumab and chemotherapy in metastatic colorectal cancer
                                    
                                

                            
                                
                                    	Kohei Shitara
	Kei Muro
	Takayuki Yoshino


                                
                                Nature Medicine (2024)

                            
	
                            
                                
                                    
                                        Network pharmacology‑based investigation of potential targets of triptonodiol acting on non-small-cell lung cancer
                                    
                                

                            
                                
                                    	Feng Jin
	Xiaochen Ni
	Feng Wu


                                
                                European Journal of Medical Research (2023)

                            
	
                            
                                
                                    
                                        Rational combinations of targeted cancer therapies: background, advances and challenges
                                    
                                

                            
                                
                                    	Haojie Jin
	Liqin Wang
	René Bernards


                                
                                Nature Reviews Drug Discovery (2023)

                            
	
                            
                                
                                    
                                        Structure-guided and phage-assisted evolution of a therapeutic anti-EGFR antibody to reverse acquired resistance
                                    
                                

                            
                                
                                    	Xinlei Zhuang
	Zhe Wang
	Liqiang Pan


                                
                                Nature Communications (2022)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                    
                        
                            
    
        
            
                
                    The road to resistance: EGFR mutation and cetuximab
                

                
	Alberto Bardelli
	Pasi A Jänne



                
    
        
            Nature Medicine
        
        News & Views
        
        
            06 Feb 2012
        
    


            

        

    


                        

                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    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
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Editorial Policies
                                
                            
	
                                
                                    Content Types
                                
                            
	
                                
                                    Nature Medicine Classic Collection
                                
                            
	
                                
                                    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 Medicine (Nat Med)
                
                
    
    
        ISSN 1546-170X (online)
    
    


                
    
    
        ISSN 1078-8956 (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: Cancer]
                    Sign up for the Nature Briefing: Cancer newsletter — what matters in cancer research, free to your inbox weekly.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get what matters in cancer research, free to your inbox weekly.
            Sign up for Nature Briefing: Cancer
            
        


    









    [image: ]







[image: ]
