







    Skip to main content




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


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 27 June 1991



                    Ser-His-Glu triad forms the catalytic site of the lipase from Geotrichum candidum

                    	Joseph D. Schrag1, 
	Yunge Li1, 
	Shan Wu1 & 
	â€¦
	Miroslaw Cygler1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 351,Â pages 761â€“764 (1991)Cite this article
                    

                    
        
            	
                        884 Accesses

                    
	
                        485 Citations

                    
	
                            9 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
THE Ser-His-Asp triad is a well known structural feature of the serine proteases. It has also been directly observed in the catalytic sites of two Upases, whose high-resolution three-dimensional structures have been determined1,2. Lipases show a wide variety of sizes, substrate and positional specificities, and catalytic rates3. They achieve maximal catalytic rates at oilâ€“water interfaces. The fungus Geotrichum candidum produces several different forms of Upases, two of which have been purified to homogeneity4,5. Two lipase genes have been identified, cloned and sequenced6,7. Both code for proteins of 544 amino acids with a total relative molecular mass of about 60,000 (Mr 60K). The two forms are 86% identical. Their isoelectric points differ slightly, being between 4.3 and 4.6. About 7% of the total Mr is carbohydrate. Until now, only a low resolution structure of GCL has been reported8, but no high resolution structure has followed. We now report the three-dimensional structure of a lipase from G. candidum (GCL) at 2.2 Ã… resolution. Unlike the other Upases and serine proteases, the catalytic triad of GCL is Ser-His-Glu, with glutamic acid replacing the usual aspartate. Although the sequence similarity with the other two Upases is limited to the region near the active-site serine, there is some similarity in their three-dimensional structures. The GCL is also an Î±/Î² protein with a central mixed Î² sheet whose topology is similar to that of the N-terminal domain of human pancreatic lipase. As in the other lipases1,2, the catalytic site is buried under surface loops. Sequence comparisons with proteins from the cholinesterase family suggest that they also contain the Ser-His-Glu triad.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        Discovery of a non-canonical prototype long-chain monoacylglycerol lipase through a structure-based endogenous reaction intermediate complex
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 November 2023
                                    

                                

                                Nikos Pinotsis, Anna KrÃ¼ger, â€¦ Matthias Wilmanns

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A new carboxypeptidase from Aspergillus niger with good thermostability, pH stability and broad substrate specificity
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 September 2021
                                    

                                

                                Peng Song, Wei Xu, â€¦ Wei Feng

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Generalized enzymatic mechanism of catalysis by tetrameric l-asparaginases from mesophilic bacteria
                                        
                                    

                                    
                                        Article
                                         Open access
                                         15 October 2020
                                    

                                

                                Pawel Strzelczyk, Di Zhang, â€¦ Jacek Lubkowski

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Winkler, F. K., D'Arcy, A. & Hunziker, W. Nature 343, 771â€“774 (1990).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Brady, L. et al. Nature 343, 767â€“770 (1990).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Borgstrom, B. & Brockman, H. L. Lipases (Elsevier, Amsterdam, 1984).

                    Google ScholarÂ 
                

	Veeraragavan, K., Colpitts, T. & Gibbs, B. F. Biochim. biophys. Acta 1044, 26â€“33 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sugihara, A., Shimada, Y. & Tominaga, Y. J. Biochem. 107, 426â€“430 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Shimada, Y., Sugihara, A., Tominaga, Y., Iizumi, T. & Tsunasawa, S. J. Biochem. 106, 383â€“388 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Shimada, Y., Sugihara, A., Iizumi, T. & Tominaga, Y. J. Biochem. 107, 703â€“707 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hata, Y. et al. J. Biochem. 86, 1821â€“1827 (1979).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Schrag, J. D., Li, Y., Wu, S. & Cygler, M. J. molec. Biol. (in the press).

	Liao, D.-I. & Remington, S. J. J. biol. Chem. 256, 6528â€“6531 (1990).

                    Google ScholarÂ 
                

	Brenner, S. Nature 34, 528â€“530 (1988).
ArticleÂ 
    ADSÂ 
    
                    Google ScholarÂ 
                

	Chapus, C., SÃ©mÃ©riva, M., Bovier-Lapierre, C. & Desnuelle, P. Biochemistry 15, 4980â€“4987 (1976).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Garner, C. W. J. biol. Chem. 255, 5064â€“5068 (1980).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	HadvÈ§ry, P., Sidler, W., Meister, W., Vetter, W. & Wolfer, H. J. biol. Chem. 266, 2021â€“2027 (1991).
PubMedÂ 
    
                    Google ScholarÂ 
                

	Koller, W. & Kolattukudy, P. E. Biochemistry 21, 3083â€“3090 (1982).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ettinger, W. F., Thukral, S. K. & Kolattukuddy, P. E. Biochemistry 26, 7883â€“7886 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yamato, K. et al. Biochem. Genet. 21, 135â€“145 (1983).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	MacPhee-Quigley, K., Taylor, P. & Taylor, S. J. biol. Chem. 260, 12185â€“12189 (1985).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Lockridge, O. et al. J. biol. Chem. 262, 549â€“557 (1987).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Sikorav, J.-L., Kejci, E. & MassouliÃ©, J. EMBO J. 6, 1865â€“1873 (1987).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chapus, C. & SÃ©mÃ©riva, M. Biochemistry 15, 4988â€“4991 (1976).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Garavito, R. M., Rossmann, M. G., Argos, P. & Eventoff, W. Biochemistry 6, 5065â€“5071 (1976).

                    Google ScholarÂ 
                

	Blow, D. L. Nature 343, 694â€“695 (1990).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wang, B. C., in Meth. Enzym. 115, 90â€“112 (1985).

                    Google ScholarÂ 
                

	Jones, T. A., Zou, J.-Y., Cowan, S. W. & Kjeldgaard, M. Acta crystallogr. A47, 110â€“119 (1991).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Jones, T. A. J. appl. Crystallogr. 11, 614â€“617 (1978).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Brunger, A. T., Karplus, M. & Petsko, G. Acta crystallogr. A45, 50â€“61 (1989).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Bernstein, F. C. et al. J. molec. Biol. 112, 535â€“543 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kawaguchi, Y., Honda, H., Taniguchi-Morimura, J. & Iwasaki, S. Nature 341, 164â€“166 (1989).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Biotechnology Research Institute, National Research Council of Canada, MontrÃ©al, QuÃ©bec, H4P 2R2, Canada
Joseph D. Schrag,Â Yunge Li,Â Shan WuÂ &Â Miroslaw Cygler


Authors	Joseph D. SchragView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Yunge LiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Shan WuView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Miroslaw CyglerView 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
Schrag, J., Li, Y., Wu, S. et al. Ser-His-Glu triad forms the catalytic site of the lipase from Geotrichum candidum.
                    Nature 351, 761â€“764 (1991). https://doi.org/10.1038/351761a0
Download citation
	Received: 22 March 1991

	Accepted: 16 May 1991

	Issue Date: 27 June 1991

	DOI: https://doi.org/10.1038/351761a0


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

                
                    	
                            
                                
                                    
                                        Characterisation of a lysophospholipase from Lactobacillus mucosae
                                    
                                

                            
                                
                                    	Sang Hoon Kim
	Ji Hoon Song
	Dae-Kyung Kang


                                
                                Biotechnology Letters (2020)

                            
	
                            
                                
                                    
                                        Biochemical Characterization of a Lipolytic Enzyme From Aspergillus oryzae That Hydrolyzes Triacylglycerol and Sterol Esters
                                    
                                

                            
                                
                                    	Kyotaro Ichikawa
	Ayaka Yoshida
	Takuya Koseki


                                
                                Applied Biochemistry and Biotechnology (2020)

                            
	
                            
                                
                                    
                                        Evolutionary relationships between seryl-histidine dipeptide and modern serine proteases from the analysis based on mass spectrometry and bioinformatics
                                    
                                

                            
                                
                                    	Yan Liu
	Yin-bo Li
	Yu-fen Zhao


                                
                                Amino Acids (2018)

                            
	
                            
                                
                                    
                                        Effects of organic solvent, water activity, and salt hydrate pair on the sn-1,3 selectivity and activity of whole-cell lipase from Aspergillus niger GZUF36
                                    
                                

                            
                                
                                    	Cuiqin Li
	Fuhao Zhang
	Lijuan Yu


                                
                                Applied Microbiology and Biotechnology (2018)

                            
	
                            
                                
                                    
                                        Metal-Chelate Immobilization of Lipase onto Polyethylenimine Coated MCM-41 for Apple Flavor Synthesis
                                    
                                

                            
                                
                                    	Armin Sadighi
	Seyed Farshad Motevalizadeh
	Mehdi Khoobi


                                
                                Applied Biochemistry and Biotechnology (2017)

                            


                

            

        
    

            
                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: ]
