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            Abstract
Cholera toxin (CT) and the Escherichia coli heat-labile toxin (LT) are functionally, structurally and immunologically similar enterotoxins. Both toxins cause the elevation of cyclic AMP levels in gut epithelial cells1,2 by catalysing the NAD-dependent ADP ribosylation of membrane proteins3â€“6. Each toxin is composed of two dissimilar subunits7,8. The A subunit has an enzymatic activity and is the adenylate cyclase-activating component of the enterotoxin4â€“11. The B subunit recognizes membrane components and binds the holotoxin to the target cell juxtaposing the A subunit with its substrates9,12. Binding studies and competition experiments indicate that the membrane receptors for cholera toxin B subunit (CT-B) and LT-B are similar but not identical13 (these studies were performed before LT was purified to homogeneity). The monosialosylganglioside GMI has been shown to be the receptor for the cholera toxin14, and it probably composes part of the receptor for LT. Gyles and Barnum15 first reported that LT and cholera toxin were immunologically related, and it has subsequently been shown that they share common antigenic determinants in both A and B subunits16. The primary structure of CT-B has been determined17,18. We report here a comparison between the amino acid sequences of LT-B and CT-B. The nucleotide sequence of the LT-B cistron (eltB) was determined using a recombinant plasmid encoding LT9. Translation of this sequence revealed that LT-B and CT-B show significant amino acid sequence homology. In addition, several features of the eltB cistron were revealed by the sequence analysis.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        Crystal structures of cholera toxin in complex with fucosylated receptors point to importance of secondary binding site
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 August 2019
                                    

                                

                                Joel B. Heim, Vesna Hodnik, â€¦ Ute Krengel

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Holotoxin disassembly by protein disulfide isomerase is less efficient for Escherichia coli heat-labile enterotoxin than cholera toxin
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 January 2022
                                    

                                

                                Albert Serrano, Jessica L. Guyette, â€¦ Suren A. Tatulian

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Different roles of conserved tyrosine residues of the acylated domains in folding and activity of RTX toxins
                                        
                                    

                                    
                                        Article
                                         Open access
                                         06 October 2021
                                    

                                

                                Anna Lepesheva, Adriana Osickova, â€¦ Jiri Masin

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Evans, D. J., Chin, L. C. & Evans, D. G. Nature new Biol. 236, 137â€“138 (1972).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chen, L., Rhode, J. E. & Sharp, G. W. G. J. clin. Invest. 51, 731â€“740 (1972).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Gill, D. M., Evans, D. J. Jr & Evans, D. G. J. infect. Dis. Suppl. 133, S103 107 (1976).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Gill, D. M. & King, C. A. J. biol. Chem. 250, 6424â€“6432 (1975).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Cassel, D. & Pfeuffer, T. Proc. natn. Acad. Sci. U.S.A. 75, 2669â€“2673 (1978).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Moss, J. & Richardson, S. H. J. clin. Invest. 62, 281â€“285 (1979).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Lonnroth, I. & Holmgren, J. J. gen. Microbiol. 76, 417â€“427 (1973).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dallas, W. S. & Falkow, S. Nature 277, 406â€“407 (1979).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Dallas, W. S., Gill, D. M. & Falkow, S. J. Bact. 139, 850â€“858 (1979).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Dorner, F., Hughes, C., Nahler, G. & Hogenauer, G. Proc. natn. Acad. Sci. U.S.A. 76, 4832 4836 (1979).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kunkel, S. L. & Robertson, D. C. Infect. Immun. 25, 586â€“596 (1979).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Cuatrecasas, P., Parikh, I. & Hollenberg, M. D. Biochemistry 12, 4253â€“4264 (1973).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Holmgren, J. Infect. Immun. 8, 851â€“859 (1973).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Bennett, V. & Cuatrecasas, P. in The Specificity and Actions of Animal, Bacterial, and Plant Toxins (ed. Cuatrecasas, P.) 3â€“66 (Halsted, London, 1977).

                    Google ScholarÂ 
                

	Gyles, C. L. & Barnum, D. A. J. infect. Dis. 120, 419â€“426 (1978).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Clements, J. D. & Finkelstein, R. A. Infect. Immun. 21, 1036â€“1039 (1978).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Kurosky, A., Markel, D. E., Peterson, J. W. & Fitch, W. M. Science 195, 299â€“301 (1977).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lai, C. J. biol. Chem. 252, 7249â€“7256 (1977).
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	So, M., Dallas, W. S. & Falkow, S. Infect. Immun. 21, 405â€“411 (1978).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

	Davis, B. D. & Tai, P. C. Nature 283, 433â€“438 (1980).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Inouye, S., Wan, S., Sekizawa, J., Halegoua, S. & Inouye, M. Proc. natn. Acad. Sci. U.S.A. 74, 1004â€“1008 (1977).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Evans, D. J. Jr, Evans, D. E., Richardson, S. H. & Gorbach, S. L. J. infect. Dis. Suppl. 133, S97 108 (1976).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Shine, J. & Delgarno, L. Proc. natn. Acad. Sci. U.S.A. 71, 1342â€“1346 (1974).
ArticleÂ 
    ADSÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Selker, E. & Yanofsky, C. J. molec. Biol. 130, 135â€“143 (1979).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Clements et al. Infect. Immun. 29, 91â€“97 (1980).
CASÂ 
    PubMedÂ 
    PubMed CentralÂ 
    
                    Google ScholarÂ 
                

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


Download references




Author information
Author notes	Walter S. Dallas
Present address: Cetus Corporation, 600 Bancroft Way, Berkeley, California, 94710


Authors and Affiliations
	Department of Microbiology and Immunology, University of Washington, Seattle, Washington, 98195
Walter S. DallasÂ &Â Stanley Falkow


Authors	Walter S. DallasView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Stanley FalkowView 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
Dallas, W., Falkow, S. Amino acid sequence homology between cholera toxin and Escherichia coli heat-labile toxin.
                    Nature 288, 499â€“501 (1980). https://doi.org/10.1038/288499a0
Download citation
	Received: 11 July 1980

	Accepted: 25 September 1980

	Issue Date: 04 December 1980

	DOI: https://doi.org/10.1038/288499a0


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

                
                    	
                            
                                
                                    
                                        Bacterial toxins and heart function: heat-labile Escherichia coli enterotoxin B promotes changes in cardiac function with possible relevance for sudden cardiac death
                                    
                                

                            
                                
                                    	Gonzalo Ferreira
	Romina Cardozo
	G. L. Nicolson


                                
                                Biophysical Reviews (2023)

                            
	
                            
                                
                                    
                                        Enterotoxigenic Escherichia coli Infections
                                    
                                

                            
                                
                                    	James M. Fleckenstein
	F. Matthew Kuhlmann


                                
                                Current Infectious Disease Reports (2019)

                            
	
                            
                                
                                    
                                        Zinc oxide enriched peat influence Escherichia coli infection related diarrhea, growth rates, serum and tissue zinc levels in Norwegian piglets around weaning: five case herd trials
                                    
                                

                            
                                
                                    	M. Oropeza-Moe
	C.A. GrÃ¸ntvedt
	T. Framstad


                                
                                Porcine Health Management (2017)

                            
	
                            
                                
                                    
                                        Label-free detection and identification of protein ligands captured by receptors in a polymerized planar lipid bilayer using MALDI-TOF MS
                                    
                                

                            
                                
                                    	Boying Liang
	Yue Ju
	S. Scott Saavedra


                                
                                Analytical and Bioanalytical Chemistry (2015)

                            
	
                            
                                
                                    
                                        Expression of Putative Escherichia coli Heat-labile Enterotoxin (LT) Receptors on Intestinal Brush Borders from Pigs of Different Ages
                                    
                                

                            
                                
                                    	P. A. Grange
	L. A. Parrish
	A. K. Erickson


                                
                                Veterinary Research Communications (2006)

                            


                

            

        
    

            
                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
	protocols.io
	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 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: ]
