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            Abstract
12-O-TETRADECANOYL PHORBOL-13-ACETATE (TPA), a potent tumour-promoting agent, stimulates the proliferation of various cell types, including fibroblasts, in cell culture (see ref. 1 for review). Recent studies have demonstrated that there is a close correlation between the potency of phorbol esters for promoting skin tumours and their ability to stimulate DNA synthesis in cultured cells2. The growth-stimulating activity of TPA is completely dependent on the presence of serum in the nutrient medium. This requirement for serum has been demonstrated in cultures of mouse epidermal cells3 and fibroblastic cells4,5. The role of serum in the cellular response to TPA remains unresolved. We report here that serum can be replaced by polypeptide hormones like epidermal growth factor (EGF)6, and insulin and by the growth factor isolated from the conditioned medium of SV40 BHK cells (fibroblast-derived growth factor, FDGF)7. Low concentrations of TPA and the growth-factors stimulate DNA synthesis in quiescent cultures of mouse and human cells in completely serum-free medium.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        Proliferation-driven mechanical compression induces signalling centre formation during mammalian organ development
                                        
                                    

                                    
                                        Article
                                        
                                         03 April 2024
                                    

                                

                                Neha Pincha Shroff, Pengfei Xu, â€¦ Ophir D. Klein

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Cellular and molecular mechanisms of skin wound healing
                                        
                                    

                                    
                                        Article
                                        
                                         25 March 2024
                                    

                                

                                Oscar A. PeÃ±a & Paul Martin

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A universal molecular control for DNA, mRNA and protein expression
                                        
                                    

                                    
                                        Article
                                         Open access
                                         20 March 2024
                                    

                                

                                Helen M. Gunter, Scott E. Youlten, â€¦ Tim R. Mercer

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Slaga, T. J., Sivak, A. & Boutwell, R. K. (eds) Mechanisms of tumor promotion and cocarcinogenesis (Raven, New York, 1978).

	Yuspa, S. H. et al. Nature 262, 402â€“404 (1976).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Yuspa, S. H., Licht, U., Hennings, H., Ben, T., Patterson, E. & Slaga, T. J. in Mechanisms of tumor promotion and carcinogenesis (eds Slaga, T. J., Sivak, A. & Boutwell, R. K.) 245â€“256 (Raven, New York, 1978).

                    Google ScholarÂ 
                

	Sivak, A. J. cell. Physiol. 80, 167â€“174 (1972).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Boynton, A. L., Whitfield, J. E. & Isaacs, R. J. J. cell. Physiol. 87, 25â€“32 (1976).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Savage, C. R. Jr, Inagomi, T. & Cohen, S. J. biol. Chem. 247, 7612â€“7621 (1972).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Bourne, H. & Rozengurt, E. Proc. natn. Acad. Sci. U.S.A. 73, 4555â€“4559 (1976).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Pledger, W. J., Stiles, C. D., Antoniades, H. N. & Scher, C. D. Proc. natn. Acad. Sci. U.S.A. 74, 4481â€“4485 (1977).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fisher, P. B., Weinstein, I. B., Eisenberg, O. & Ginsberg, H. S. Proc. natn. Acad. Sci. U.S.A. 75, 2311â€“2314 (1978).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mondal, S. & Heidelberger, C. Nature 260, 710â€“711 (1976).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Cohen, R., Pacifici, M., Rubinstein, N., Biehl, J. & Holtzer, H. Nature 266, 538â€“540 (1977).
ArticleÂ 
    ADSÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Rovera, G., O'Brien, T. G. & Diamond, L. Proc. natn. Acad. Sci. U.S.A. 74, 2894â€“2898 (1977).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Diamond, L., O'Brien, S., Donaldson, C. & Shimiza, Y. Int. J. Cancer 13, 721â€“730 (1974).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Mierzejewski, K. & Rozengurt, E. Expl Cell. Res. 106, 394â€“397 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rozengurt, E. & Heppel, L. A. Proc. natn. Acad. Sci. U.S.A. 72, 4492â€“4495 (1975).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Mierzejewski, K. & Rozengurt, E. Biochem. Biophys. Res. Commun. 73, 271â€“278 (1976).
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Imperial Cancer Research Fund Laboratories, Lincoln's Inn Fields, London, WC2, UK
PHILLIP DICKERÂ &Â ENRIQUE ROZENGURT


Authors	PHILLIP DICKERView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	ENRIQUE ROZENGURTView 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
DICKER, P., ROZENGURT, E. Stimulation of DNA synthesis by tumour promoter and pure mitogenic factors.
                    Nature 276, 723â€“726 (1978). https://doi.org/10.1038/276723a0
Download citation
	Received: 21 August 1978

	Accepted: 24 October 1978

	Issue Date: 14 December 1978

	DOI: https://doi.org/10.1038/276723a0


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

                
                    	
                            
                                
                                    
                                        TGF-Î² and phorbol esters inhibit mitogenesis utilizing parallel protein kinase C-dependent pathways
                                    
                                

                            
                                
                                    	Robert H. Weiss
	Ann P. Yabes
	Ramesh Sinaee


                                
                                Kidney International (1995)

                            
	
                            
                                
                                    
                                        Media for cultivation of animal cells: an overview
                                    
                                

                            
                                
                                    	Avshalom Mizrahi
	Arye Lazar


                                
                                Cytotechnology (1988)

                            
	
                            
                                
                                    
                                        The Naâˆ’Kâˆ’2Cl cotransport system
                                    
                                

                            
                                
                                    	P. Geck
	E. Heinz


                                
                                The Journal of Membrane Biology (1986)

                            


                

            

        
    

            
                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: ]
