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            Abstract
Alcohol dehydrogenase (ADH) catalyses the interconversion of acetaldehyde and ethanol. This reaction is the final step during alcoholic fermentation in yeast and the initial step in the metabolism of ethanol in a wide variety of organisms. The regulation of ADH is now being studied in several organisms, notably yeast1â€“4, Drosophila5, maize6 and man7,8. These organisms contain multiple ADH isozymes which are differentially expressed. The budding yeast Saccharomyces cerevisiae is particularly suitable for study because of the potential for genetic analysis of enzyme regulation and structure. Yeast possesses three distinct ADH isozymes2. In the presence of glucose ADHI (the â€˜classicalâ€™ yeast ADH) is expressed whereas ADHII is repressed. A third enzyme, mADH, is associated with mitochondria. Mutants lacking each of these enzymes have been isolated by virtue of their greater tolerance to allyl alcohol1, which is converted by ADH to the toxin, acrolein. There is no evidence as to whether the regulation of any one of these enzymes is under transcriptional control. Availability of recombinant DNA clones containing the respective genes would be of obvious value in resolving this problem. We describe here the use of the newly developed technique of yeast transformation9â€“11 to isolate recombinant plasmids that contain the structural gene for ADHI (ADC1). These plasmids were selected from a pool of plasmids containing yeast DNA by virtue of their ability to complement the growth defect of yeast strains completely lacking ADH activity. Using DNA sequencing, they have been shown to contain the structural gene for ADHI.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        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: ]

                                
                                
                                    
                                        Construction of a synthetic Saccharomyces cerevisiae pan-genome neo-chromosome
                                        
                                    

                                    
                                        Article
                                         Open access
                                         24 June 2022
                                    

                                

                                Dariusz R. Kutyna, Cristobal A. Onetto, â€¦ Anthony R. Borneman

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Lutstorf, U. & Megnet, R. Archs Biochem. Biophys. 126, 933â€“944 (1968).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ciriacy, M. Mutat. Res. 25, 315â€“326 (1975).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Ciriacy, M. Molec. gen. Genet. 138, 157â€“164 (1975).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ciriacy, M. Molec. gen. Genet. 145, 327â€“333 (1976).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	McDonald, J. F., Chambers, G. K. L., David, J. & Ayala, F. J. Proc. natn. Acad. Sci. U.S.A. 74, 4378â€“4381 (1977).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Schwartz, D. Proc. natn. Acad. Sci. U.S.A. 73, 582â€“584 (1976); Genetics 90, 323â€“330 (1978).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Smith, M., Hopkinson, D. A. & Harris, H. Ann. hum. Genet. 37, 49â€“67 (1973).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Li, Ti-K., Bosron, W. F., Dateldecker, W. P., Lange, L. G. & Vallee, B. L. Proc. natn. Acad. Sci. U.S.A. 74, 4378â€“4381 (1977).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hinnen, A., Hicks, J. B. & Fink, G. R. Proc. natn. Acad. Sci. U.S.A. 75, 1929â€“1933 (1978).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Beggs, J. D. Nature 275, 104â€“109 (1978).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Struhl, K., Stinchomb, D. T., Scherer, S. & Davis, R. W. Proc. natn. Acad. Sci. U.S.A. 76, 1035â€“1039 (1979).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bolivar, R. et al. Gene 2, 95â€“113 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wills, C. & Phelps, J. Archs Biochem. Biophys. 167, 627â€“637 (1975).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Jornvall, H. Eur. J. Biochem. 72, 425â€“442 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wills, C. & Jornvall, H. Eur. J. Biochem. 99, 323â€“331 (1979).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ratzkin, B. & Carbon, J. Proc. natn. Acad. Sci. U.S.A. 74, 487â€“491 (1977).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bach, M.-L., Lacroute, F. & Botstein, D. Proc. natn. Acad. Sci. U.S.A. 76, 386â€“390 (1979).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Davis, B. J. Ann. N.Y. Acad. Sci. 121, 404â€“427 (1964).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fowler, P. W., Ball, A. J. S. & Griffiths, D. E. Can. J. Biochem. 50, 35â€“43 (1972).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Livingston, D. M. & Klein, H. J. Bact. 129, 472â€“481 (1977).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Elwell, L. P., de Graaf, J., Seibert, D. & Falkow, S. Immunology 12, 404â€“410 (1975).
CASÂ 
    
                    Google ScholarÂ 
                

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

	Maxam, A. M. & Gilbert, W. Proc. natn. Acad. Sci. U.S.A. 74, 560â€“564 (1977).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Richardson, C. C. Proc. natn. Acad. Sci. U.S.A. 54, 158â€“165 (1965).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Department of Biochemistry, University of Washington, Seattle, Washington, 98195
Valerie M. Williamson,Â Jeffrey BennetzenÂ &Â Elton T. Young

	Department of Genetics, University of Washington, Seattle, Washington, 98195
Kim NasmythÂ &Â Benjamin D. Hall


Authors	Valerie M. WilliamsonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jeffrey BennetzenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Elton T. YoungView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Kim NasmythView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Benjamin D. HallView 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
Williamson, V., Bennetzen, J., Young, E. et al. Isolation of the structural gene for alcohol dehydrogenase by genetic complementation in yeast.
                    Nature 283, 214â€“216 (1980). https://doi.org/10.1038/283214a0
Download citation
	Received: 20 July 1979

	Accepted: 09 November 1979

	Issue Date: 10 January 1980

	DOI: https://doi.org/10.1038/283214a0


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

                
                    	
                            
                                
                                    
                                        Two mitochondrial alcohol dehydrogenase activities of Kluyveromyces lactis are differently expressed during respiration and fermentation
                                    
                                

                            
                                
                                    	Michele Saliola
	Claudio Falcone


                                
                                Molecular and General Genetics MGG (1995)

                            
	
                            
                                
                                    
                                        Expression of theZymomonas mobilis alcohol dehydrogenase II (adhB) and pyruvate decarboxylase (pdc) genes inBacillus
                                    
                                

                            
                                
                                    	Maria de F. S. Barbosa
	L. O. Ingram


                                
                                Current Microbiology (1994)

                            
	
                            
                                
                                    
                                        Evolution of the alcohol dehydrogenase (ADH) genes in yeast: characterization of a fourth ADH in Kluyveromyces lactis
                                    
                                

                            
                                
                                    	Daniel H. Shain
	Christopher Salvadore
	Clyde L. Denis


                                
                                Molecular and General Genetics MGG (1992)

                            
	
                            
                                
                                    
                                        Isolation ofCaenorhabditis elegans mutants lacking alcohol dehydrogenase activity
                                    
                                

                            
                                
                                    	Valerie M. Williamson
	Manyuan Long
	George Theodoris


                                
                                Biochemical Genetics (1991)

                            
	
                            
                                
                                    
                                        Homology of Saccharomyces cerevisiae ADH4 to an iron-activated alcohol dehydrogenase from Zymomonas mobilis
                                    
                                

                            
                                
                                    	Valerie M. Williamson
	Charlotte E. Paquin


                                
                                Molecular and General Genetics MGG (1987)

                            


                

            

        
    

            
                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: ]
