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            Abstract
RAS-RELATED GTP-binding proteins function as molecular switches which cycle between GTP-bound 'on'- and GDP-bound 'off'-states1. GTP hydrolysis is the common timing mechanism that mediates the return from the 'on' to the 'off'-state. It is usually slow but can be accelerated by orders of magnitude upon inter-action with GTPase-activating proteins (GAPs). In the case of Ras, a major regulator of cellular growth, point mutations are found in approximately 30% of human tumours which render the protein unable to hydrolyse GTP, even in the presence of Ras-GAPs. The first structure determination of a GTPase-activating protein reveals the catalytically active fragment of the Ras-specific p120GAP (ref. 2), GAP-334, as an elongated, exclusively helical protein which appears to represent a novel protein fold. The molecule consists of two domains, one of which contains all the residues conserved among different GAPs for Ras. From the location of conserved residues around a shallow groove in the central domain we can identify the site of interaction with RasÂ·GTP. This leads to a model for the interaction between Ras and GAP that satisfies numerous biochemical and genetic data on this important regulatory process.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        Structure of the MRASâ€“SHOC2â€“PP1C phosphatase complex
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 July 2022
                                    

                                

                                Zachary J. Hauseman, Michelle Fodor, â€¦ Daniel A. King

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Catalytically Competent Non-transforming H-RASG12P Mutant Provides Insight into Molecular Switch Function and GAP-independent GTPase Activity of RAS
                                        
                                    

                                    
                                        Article
                                         Open access
                                         29 July 2019
                                    

                                

                                Metehan Ilter & Ozge Sensoy

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Structural basis for SHOC2 modulation of RAS signalling
                                        
                                    

                                    
                                        Article
                                         Open access
                                         29 June 2022
                                    

                                

                                Nicholas P. D. Liau, Matthew C. Johnson, â€¦ Jawahar Sudhamsu

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Bourne, H. R., Sanders, D. A. & McCormick, F. Nature 349, 117â€“127 (1991).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Trahey, M. & McCormick, F. Science 238, 542â€“545 (1987).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Ahmadian, M. R., WiesmÃ¼ller, L., Lautwein, A., Bischoff, F. R. & Wittinghofer, A. J. Biol. Chem. 271, 16409â€“16415 (1996).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Vogel, U. et al. Nature 335, 90â€“93 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Trahey, M. et al. Science 242, 1697â€“1700 (1988).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Henkemeyer, M. et al. Nature 377, 695â€“701 (1995).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Xu, G. et al. Cell 62, 599â€“608 (1990).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Li, Y. et al. Cell 69, 275â€“281 (1992).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Scheffzek, K., Lautwein, A., Scherer, A., Franken, S. & Wittinghofer, A. Proteins Struct. Func. Genet. (in the press).

	Coleman, D. E. et al. Science 265, 1405â€“1412 (1994).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Sondek, J., Lambright, D. G., Noel, J. P., Hamm, H. E. & Sigler, P. B. Nature 372, 276â€“279 (1994).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Markby, D. W., Onrust, R. & Bourne, H. R. Science 262, 1895â€“1901 (1993).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Mittal, R., Ahmadian, M. R., Goody, R. S. & Wittinghofer, A. Science 273, 115â€“117 (1996).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Miao, W., Eichelberger, L., Baker, L. & Marshall, M. S. J. Biol. Chem. 271, 15322â€“15329 (1996).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Gutmann, D. H. et al. Oncogene 8, 761â€“769 (1993).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Nishi, T. et al. Oncogene 6, 1555â€“1559 (1991).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Rey, I., Taylor-Haris, P., van Erp, H. & Hall, A. Oncogene 9, 685â€“692 (1994).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Hettich, L. & Marshall, M. Cancer Res. 54, 5438â€“5444 (1994).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Brownbridge, G. G., Lowe, P. N., Moore, K. J. M., Skinners, R. H. & Webb, M. R. J. Biol. Chem. 268, 10914â€“10919 (1993).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Morcos, P., Thapar, N., Tusneem, N., Stacey, D. & Tamanoi, F. Mol. Cell. Biol. 16, 2496â€“2503 (1996).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Poullet, P., Lin, B., Esson, K. & Tamanoi, F. Mol. Cell. Biol. 14, 815â€“821 (1994).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	WiesmÃ¼ller, L. & Wittinghofer, A. J. Biol. Chem. 267, 10207â€“10210 (1992).
PubMedÂ 
    
                    Google ScholarÂ 
                

	Parrini, M. C., Bernardi, A. & Parmeggiani, A. EMBO J. 15, 1107â€“1111 (1996).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Yoder-Hill, J., Golubic, M. & Stacey, D. W. J. Biol. Chem. 270, 27615â€“27621 (1995).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Rubinfeld, B. et al. Int. J. Pept. Protein Res. 38, 47â€“53 (1991).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Pai, E. F. et al. EMBO J. 9, 2351â€“2359 (1990).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Mori, S. et al. J. Biol. Chem. 270, 28834â€“28838 (1995).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Nassar, N. et al. Nature 375, 554â€“560 (1995).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Moore, K. J. M., Webb, M. R. & Eccleston, J. F. Biochemistry 32, 7451â€“7459 (1993).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Rensland, H., Lautwein, A., Wittinghofer, A. & Goody, R. S. Biochemistry 30, 11181â€“11185 (1991).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Kabsch, W. J. Appl. Crystallogr. 26, 795â€“800 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Jones, T. A., Zou, J. Y., Cowan, S. W. & Kjelgaard, M. Acta Crystallogr. A 47, 110â€“119 (1991).
ArticleÂ 
    
                    Google ScholarÂ 
                

	BrÃ¼nger, T. A. XPLOR version 3.1 (Yale University, 1992).

                    Google ScholarÂ 
                

	Kabsch, W. & Sander, C. Biopolymers 22, 2577â€“2637 (1983).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Kraulis, P. J. Appl. Crystallogr. 24, 946â€“950 (1991).
ArticleÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Author notes	Alfred Lautwein
Present address: Chester Beatty Laboratories, Fulham Road, London, SW3 6JB, UK


Authors and Affiliations
	Max-Planck-lnstitut fÃ¼r molekulare Physiologie, Rheinlanddamm 201, 44139, Dortmund, Germany
Klaus Scheffzek,Â Mohammad Reza AhmadianÂ &Â Alfred Wittinghofer

	Max-Planck-lnstitut fÃ¼r medizinische Forschung, Jahnstr. 29, 69120, Heidelberg, Germany
Alfred LautweinÂ &Â Wolfgang Kabsch


Authors	Klaus ScheffzekView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Alfred LautweinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Wolfgang KabschView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mohammad Reza AhmadianView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Alfred WittinghoferView 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
Scheffzek, K., Lautwein, A., Kabsch, W. et al. Crystal structure of the GTPase-activating domain of human p120GAP and implications for the interaction with Ras.
                    Nature 384, 591â€“596 (1996). https://doi.org/10.1038/384591a0
Download citation
	Received: 10 October 1996

	Accepted: 19 November 1996

	Issue Date: 12 December 1996

	DOI: https://doi.org/10.1038/384591a0


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

                
                    	
                            
                                
                                    
                                        A novel protein RASON encoded by a lncRNA controls oncogenic RAS signaling in KRAS mutant cancers
                                    
                                

                            
                                
                                    	Rongjie Cheng
	Fanying Li
	Nu Zhang


                                
                                Cell Research (2022)

                            
	
                            
                                
                                    
                                        Prognostic values, ceRNA network, and immune regulation function of SDPR in KRAS-mutant lung cancer
                                    
                                

                            
                                
                                    	Xiaoqing Luo
	Shunli Peng
	Wei Wang


                                
                                Cancer Cell International (2021)

                            
	
                            
                                
                                    
                                        Identification of an individual with a SYNGAP1 pathogenic mutation in India
                                    
                                

                            
                                
                                    	Vijaya Verma
	Amit Mandora
	James P. Clement


                                
                                Molecular Biology Reports (2020)

                            
	
                            
                                
                                    
                                        Computational insights of K1444N substitution in GAP-related domain of NF1 gene associated with neurofibromatosis type 1 disease: a molecular modeling and dynamics approach
                                    
                                

                            
                                
                                    	Ashish Kumar Agrahari
	Meghana Muskan
	Hatem Zayed


                                
                                Metabolic Brain Disease (2018)

                            
	
                            
                                
                                    
                                        The C2 domain of SynGAP is essential for stimulation of the Rap GTPase reaction
                                    
                                

                            
                                
                                    	Vladimir Pena
	Michael Hothorn
	Klaus Scheffzek


                                
                                EMBO reports (2008)

                            


                

            

        
    

            
                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
	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: ]
