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            Abstract
The cDNA of the mouse dihydrofolate reductase (dhfr) was put under transcriptional control of the yeast cytochrome c or the actin promoter and cytochrome c terminator on 2Î¼-derived plasmids. Transformation of yeast cells with such plasmids made them resistant to the antime-tabolite methotrexate. Yeast cells were transformed by direct drug-resistant selection and the plasmids amplified in both enriched and defined media. The transformation efficiency of the recombinant plasmids containing the mouse dhfr gene by direct methotrexate selection was similar to the efficiency obtained by auxotrophic selection. The copy number amplification was 3 to 4-fold. The system was used to study the expression of the human interleukin 2 gene, placed behind the triose phosphate isomerase promoter. This allowed synthesis of mature human interleukin 2 at a level of about 5 percent of total protein in defined 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 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more


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


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



  

    
    
        
    Additional access options:

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



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A set of vectors and strains for chromosomal integration in fission yeast
                                        
                                    

                                    
                                        Article
                                         Open access
                                         08 June 2023
                                    

                                

                                Akihisa Matsuyama, Atsushi Hashimoto, â€¦ Minoru Yoshida

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        An in vivo gene amplification system for high level expression in Saccharomyces cerevisiae
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 May 2022
                                    

                                

                                Bingyin Peng, Lygie Esquirol, â€¦ Claudia E. Vickers

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Fast and antibiotic free genome integration into EscherichiaÂ coli chromosome
                                        
                                    

                                    
                                        Article
                                         Open access
                                         05 October 2020
                                    

                                

                                Esther Egger, Christopher Tauer, â€¦ Gerald Striedner

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Jimenez, A. and Davies, J. 1980. Expression of a transposable antibiotic resistance element in Saccharomyces. Nature 287: 869â€“871.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Webster, T.D. and Dickson, R.C. 1983. Direct selection of S. cerevisiae resistant to the antibiotic G418 following transformation with a DNA vector carrying the kanamycin-resistance gene of Tn903. Gene 26: 179â€“188.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Gritz, L. and Davies, J. 1983. Plasmid-encoded hygromycin B resistance: The sequence of hygromycin B phosphotransferase gene and its expression in E. coli and S. cerevisiae. Gene 25: 179â€“188.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Rine, J., Hansen, W., Hardeman, E. and Davis, R.W. 1983. Targeted selection of recombinant clones through gene dosage effects. Proc. Natl. Acad. Sci. USA 80: 6750â€“6754.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Kaster, K.R., Burgett, S.G. and Ingolia, T.D. 1984. Hygromycin B resistance as a dominant selectable marker in yeast. Current Genetics 8: 353â€“358.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Brendel, M., Fath, W.W. and Laskowski, W. 1975. Isolation and characterization of mutants of S. cerevisiae able to grow after inhibition of dTMP synthesis. Methods Cell Biol. 11: 287â€“294.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Wickner, R. 1975. Mutants of S. cerevisiae that incorporate deoxythymidine 5â€²-monophosphate into DNA in vivo. Methods Cell Biol. 11: 295â€“302.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Little, J.G. and Hayes, R.H. 1979. Isolation and characterization of yeast mutants auxotrophic for 2â€²-deoxythymidine 5â€²-monophosphate. Mol. Gen. Genet. 168: 141â€“151.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Kaufman, R.J. and Sharp, P.A. 1982. Construction of a modular dihydrofolate reductase cDNA gene: Analysis of signal utilized for efficient expression. Mol. Cell. Biol. 2: 1304â€“1319.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Scahill, S.J., Devos, R., Van der Heyden, J. and Fiers, W. 1983. Expression and characterization of a human interferon cDNA gene in Chinese hamster ovary cells. Proc. Natl. Acad. Sci. USA 80: 4654â€“4658.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Miyajima, A., Miyajima, I., Arai, K. and Arai, N. 1984. Expression of plasmid R388-encoded type II dihydrofolate reductase as a dominant selective marker in S. cerevisiae. Mol. Cell. Biol. 4: 407â€“414.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Smith, H., Leung, D.W., Gillam, S., Astell, C.R., Montgomery, D.L. and Hall, B.D. 1979. Sequence of the gene for iso-l-cytochrome c in Saccharomyces cerevisiae. Cell 16: 753â€“761.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Faye, G., Leung, D.W., Tatchell, K., Hall, B.D. and Smith, M. 1981 Deletion mapping of sequences essential for in vivo transcription of the iso-l-cytochrome c gene. Proc. Natl. Acad. Sci. USA 78: 2258â€“2262.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Ito, H., Fukuda, Y., Murata, K. and Kimura, A. 1983. Transformation of intact yeast cells treated with alkali cations. J. Bact. 153: 163â€“168.
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Bach, M.L. and Lacroute, F. 1972. Direct selective techniques for the isolation of pyrimidine auxotrophs in yeast. Mol. Gen. Genet. 115: 126â€“130.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Blanc, H., Gerbaud, C., Slonimski, P. and Guerineau, M. 1979. Stable yeast transformation with chimeric plasmids using a 2 Î¼m-circular DNA-less strain as a recipient. Mol. Gen. Genet. 176: 335â€“342.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Devos, R., Plaetinck, G., Cheroutre, H., Degrave, W., Tavernier, J., Remaut, E. and Fiers, W. 1983. Molecular cloning of human interleukin 2 and its expression in E. coli. Nucl. Acids Res. 11: 4307â€“4323.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Laemmli, U.K. 1970. Cleavage of structural proteins during the assembly of the head of bacteriophage T4. Nature 227: 680â€“685.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Towbin, H., Staehelin, T. and Gordon, J. 1979. Electrophoretic transfer of proteins from polyacrylamide gels to nitrocellulose sheets: procedure and applications. Proc. Natl. Acad. Sci. USA 76: 4350â€“4354.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Montgomery, D.L., Leung, D.W., Smith, M., Shalit, P., Faye, G. and Hall, B.D. 1980. Isolation and sequence of the gene for iso-2-cytochrome c in Saccharomyces cerevisiae. Proc. Natl. Acad. Sci. USA 77: 541â€“545.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Gallwitz, D. and Sures, I. 1980. Structure of a split yeast gene: Complete nucleotide sequence of the actin gene in Saccharomyces cerevisiae. Proc. Natl. Acad. Sci. USA 77: 2546â€“2550.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Holm, C. 1982. Clonal lethality caused by the yeast plasmid 2Î¼ DNA. Cell 29: 585â€“594.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Subramani, D., Mulligan, R. and Berg, P. 1981. Expression of the mouse dihydrofolate reductase complementary deoxyribonucleic acid in Simian Virus 40 vectors. Mol. Cell. Biol. 1: 854â€“864.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Birnboim, H.C. and Doly, J. 1979. A rapid alkaline extraction procedure for screening recombinant plasmid DNA. Nucl. Acids Res. 7: 1513â€“1523.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Struhl, K., Stinchcomb, D.T., Scherer, S. and Davis, R.W. 1979. High-frequency transformation of yeast: Autonomous replication of hybrid DNA molecules. Proc. Natl. Acad. Sci. USA 76: 1035â€“1039.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Maxam, A.M. and Gilbert, W. 1977. A new method for sequencing DNA. Proc. Natl. Acad. Sci. USA 74: 560â€“564.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Elder, R.T., Loh, E.Y. and Davis, R.W. 1983. RNA from the yeast transposable element Tyl has both ends in the direct repeats, a structure similar to retrovirus RNA. Proc. Natl. Acad. Sci. USA 80: 2432â€“2436.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Southern, E. 1975. Detection of specific sequences among DNA fragments separated by gel electrophoresis. J. Mol. Biol. 98: 503â€“517.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Hitzeman, R.A., Chen, C.Y., Hagie, F.E., Patzer, E.J., Liu, C.C., Estell, D.A., Miller, J.V., Yaffe, A., Kleid, D.G., Levinson, A.D. and Oppermann, H. 1983. Expression of hepatitis B virus surface antigen in yeast. Nucl. Acids Res. 11: 2745â€“2763.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Pelham, H.R.B. and Jackson, R.J. 1976. An efficient mRNA-dependent translation for reticulocyte lysate. Eur. J. Biochem. 17: 247â€“256.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Swift, G., McCarthy, B.J. and Heffron, F. 1981. DNA sequence of a plasmid-encoded dihydrofolate reductase. Mol. Gen. Genet. 181: 441â€“447.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Jayaram, M., Li, Y.-Y. and Broach, J.R. 1983. The yeast plasmid 2Î¼ circle encodes components required for its high copy propagation. Cell 34: 95â€“104.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Kikuchi, Y. 1983. Yeast plasmid requires a cis-acting locus and two plasmid proteins for its stable maintenance. Cell 35: 487â€“493.
ArticleÂ 
    CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Author notes	Joachim Ernst: BIOGEN, N.V., 46 route des Acacias, 1227 Carouge/Geneva, Switzerland.


Authors and Affiliations
	Laboratory of Molecular Biology, State University of Ghent, Ledeganckstraat 35, B-9000, Ghent, Belgium
Jingdong Zhu,Â Roland Contreras,Â Dirk GheysenÂ &Â Joachim Ernst


Authors	Jingdong ZhuView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Roland ContrerasView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Dirk GheysenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Joachim ErnstView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Walter FiersView 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
Zhu, J., Contreras, R., Gheysen, D. et al. A System for Dominant Transformation and Plasmid Amplification in Saccharomyces cerevisiae.
                    Nat Biotechnol 3, 451â€“456 (1985). https://doi.org/10.1038/nbt0585-451
Download citation
	Received: 02 January 1985

	Accepted: 26 February 1985

	Issue Date: 01 May 1985

	DOI: https://doi.org/10.1038/nbt0585-451


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
                        








            


            

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Podcasts
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    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
                                
                            
	
                                
                                    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 Biotechnology (Nat Biotechnol)
                
                
    
    
        ISSN 1546-1696 (online)
    
    


                
    
    
        ISSN 1087-0156 (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: ]
