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            Abstract
The major histocompatibility complex (MHC) class l-related receptor FcRn is involved in regulating serum gammaglobulin (IgG) levels in mice. With the aim of increasing the serum half-life of a recombinant murine FcÎ³1 fragment, the affinity for binding to FcRn at pH 6,0 has been increased by random mutagenesis of Thr252, Thr254, and Thr256 followed by selection using bacteriophage display. These residues were chosen as they are in proximity to the FcRn-IgG (Fc) interaction site. Two mutants with higher affinity (due to lower off-rates) than the wild-type Fc have been isolated and analyzed in pharmacokinetic studies in mice. The mutant with the highest affinity has a significantly longer serum half-life than the wild type fragment, despite its lower off-rate from FcRn at pH 7.4. The results provide support for the involvement of FcRn in the home-ostasis of serum IgGs in mice. The indications that a homologous FcRn regulates IgG levels in humans suggest that this approach has implications for increasing the serum persistence of therapeutic antibodies.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        The VH framework region 1 as a target of efficient mutagenesis for generating a variety of affinity-matured scFv mutants
                                        
                                    

                                    
                                        Article
                                         Open access
                                         15 April 2021
                                    

                                

                                Yuki Kiguchi, Hiroyuki Oyama, â€¦ Norihiro Kobayashi

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        An engineered human Fc domain that behaves like a pH-toggle switch for ultra-long circulation persistence
                                        
                                    

                                    
                                        Article
                                         Open access
                                         06 November 2019
                                    

                                

                                Chang-Han Lee, Tae Hyun Kang, â€¦ George Georgiou

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Characterization of IgG1 Fc Deamidation at Asparagine 325 and Its Impact on Antibody-dependent Cell-mediated Cytotoxicity and FcÎ³RIIIa Binding
                                        
                                    

                                    
                                        Article
                                         Open access
                                         15 January 2020
                                    

                                

                                Xiaojun Lu, Lee Ann Machiesky, â€¦ Jihong Wang

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Ghetie, V., Hubbard, J. G., Kim, J.K., Tsen, M.F., Lee, Y., and Ward, E.S., 1966. Abnormally short serum half-lives of IgG in Î²2-microglobulin deficient mice. Eur. J. Immunol. 26: 690â€“696.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Junghans, R.P. and Anderson, C.L. 1966. The protection receptor for IgG catabolism is the 32-microglobulin-containing neonatal intestinal transport receptor. Proc. Natl. Acad. Sci. USA 93: 5512â€“5516.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Israel, E.J., Wilsker, D.F., Hayes, K.C., Schoenfeld, D. and Simister, N.E., 1996. Increased clearance of IgG in mice that lack Î²2-microglobulin: possible protective role for FcRn Immunol. 89: 573â€“578.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Wallace, K.H. and Rees, A.R., 1980. Studies on the Immunoglobulin-G Fc fragment receptor from neonatal rat small intestine. Biochem.J. 188: 9â€“16.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rodewald, R. and Kraehenbuhl, J.P, 1984. Receptor-mediated transport of IgG. J. CellBiol 99: 154sâ€“164s.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Roberts, D.M. Guenthert, M. and Rodewald, RJ. 1966. Isolation and characterisation of the Fc receptor from the fetal yolk sac of the rat J. Cell Biol. 111: 1867â€“1876.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Israel, E.J., Patel, V.K. Taylor, S.F., Marshak-Rothstein, A. and Simister, N.E., 1995. Requirement for a Î²2-microglobulin associated Fc receptor for acquisition of maternal IgG by fetal and neonatal mice. J. Immunol. 154: 6246â€“6251.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Kristoffersen, E.K. and Simister, N.E., 1995. Co-localisation of the neonatal Fc-y receptor and IgG in human placental term syncytiotrophoblast. Eur. J. Immunol. 26: 1668â€“1671.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Simister, N.E. Story, C.M. Chen, H-L and Hunt, J.S. 1996. An IgG-transporting Fc receptor expressed in the syncytiotrophoblast of human placenta. Eur. J. Immunol. 26: 1527â€“1531.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Leach, J.L, Sedmark, D.D., Osborne, J.M., Rahill, B., Lairmore, M.D. and Anderson, C.L. 1966. Isolation from human placenta of the IgG transporter, FcRn, and localization to the syncytiotrophoblast J. Immunol. 157: 3317â€“3322.

                    Google ScholarÂ 
                

	Kirn, K., Tsen, M.F., Ghetie, V. and Ward, E.S., 1994. Localization of the site of the murine lgG1 molecule that is involved in binding to the murine intestinal Fc receptor. Eur. J. Immunol. 24: 2429â€“2434.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Medesan, C, Radu, C, Kim, J.K., Ghetie, V,and Ward, E.S., 1997. Localization of the site of the IgG molecule that regulates matemofetal transmission in mice Eur. J. Immunol. 26: 2533â€“2536.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Medesan, C., Matesoi, D, Radu, C, Ghetie, V and Ward, E.S., 1997. Delineation of the amino acid residues involved in transcytosis and catabolism of mouse lgG1 J. Immunol. 158: 2211â€“2217.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Edelman, G.M., Cunningham, B.A., Gall, W.E. GottHeb, R.D., Rutishauser, U. and Waxdal, M.J. 1969. TriecovalentstmctureafaneÎ³G Molecule. Proc. Natl. Acad. Sci. USA. 63: 78â€“85.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Deisenhofer, J. 1981. Crystallographic refinement and atomic models of human Fc fragment and its complex from fragment B of protein A from Staphylococcus aureus at 2.9 and 2.8 A resolution. Biochemistry. 20: 2361â€“2370.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Burmeister, W.P., Huber, A.H. and Bjorkman, P.J. 1994. Crystal structure of the complex of rat neonatal Fc receptor with Fc. Nature. 372: 379â€“383.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Raghavan, M., Bonagura, V.R., Morrison, S.L. and Bjorkman, P.J. 1995. Analysis of the pH dependence of the neonatal receptor/immunoglobulin G interaction using antibody and receptor variants. Biochemistry. 34: 14649â€“14657.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Popov, S, Hubbard, J. G., Kim, J.K., Ober, B., Ghetie, V. and Ward, E.S., 1966. The stoichiometry and affinity of interaction of murine Fc fragments with the MHC class l-related receptor, FcRn. Mol. Immunol. 33: 521â€“530.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Kabat, E.A., Wu, T.T., Perry, H.M., Gottesman, K.S. and Foeller, C 1991. Sequences of proteins of immunological interest. US Department of Health and Human Services.

	Story, C.M., Mikulska, J.E. and Simister, N.E. 1994. A major histocompatibility complex class l-like Fc receptor cloned from human placenta: possible role in transfer of immunoglobulin G from mother to fetus. J. Exp. Med. 180: 2377â€“2381.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kim, U.K., Tsen, M-F, Ghetie, V. and Ward, E.S., 1994. Identifying amino acid residues that influence plasma clearance of mouse lgG1 fragments by site directed mutagenesis. Eur. J. Immunol. 24: 542â€“548.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hoogenboom, H.R., Griffiths, A.D., Johnson, K.S., Chiswell, D.J., Hudson, P and Winter, G 1991. Multisubunit proteins on the surface of filamentous phage: methodologies for displaying antibody (Fab) heavy and light chains. Nucl. Acids Res. 19: 4133â€“4137.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Zijlstra, M., Bix, M Simister, M.E., Loring, J.M., Raulet, D.H. and Jaenisch, R 1990. Î²2-microglobulin deficient mice lack CD4-8+ cytolytic T cells. Nature. 344: 742â€“746.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Brambell, F.W.R., Hemmings, W.A. and Morris, I.G. 1964. A theoretical model of gammaglobulin catabolism. Nature. 203: 1352â€“1355.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Duncan, A.R. Woof, J.M. Partridge, L.J. Burton, D.R. and Winter, G 1988. Localization of the binding site for the human high affinity Fc receptor on IgG. Nature. 332: 563â€“564.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Sarmay, G., Lund, J., Rozsnyay, Z., Gergely, J. and Jefferis, R. 1992. Mapping and comparison of the interaction sites on the Fc region of IgG responsible for triggering antibody dependent cellular cytotoxicity (ADCC) through different types of human Fc receptor. Mol. Immunol. 29: 633â€“639.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Duncan, A.R. and Winter, G. 1988. The binding site for C1 q on IgG. Nature. 332: 738â€“740.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Horton, R.M., Hunt, H.D., Ho, S.N., Pulten, J.K. and Pease, L.R. 1989. Engineering hybrid genes without the use of restriction enzymes: gene splicing by overlap extension. Gene. 77: 61â€“68.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Marks, J.D., Hoogenboom, H.R., Bonnett, T.R., McCafferty, J., Griffiths, A.D. and Winter, G. 1991. By-passing immunisation: human antibodies from V-gene libraries displayed on phage. J. Mol. Biol. 222: 581â€“597.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ward, E.S. 1994. VH shuffling can be used to convert an Fv fragment of anti-hen egg lysozyme specificity to one that recognizes a T cell receptor Va. Mol. Immunol. 32: 147â€“156.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Ames, G.F., Prody, C. and Kustu, S. 1980. Simple, rapid and quantitative release of periplasmic proteins by chloroform. J. Bacteriol. 160: 1181â€“1183.

                    Google ScholarÂ 
                

	Ward, E.S., Guessow, D., Griffiths, A.D., Jones, P.T. and Winter, G. 1989. Binding activities of a repertoire of single immunoglobulin variable domains secreted from Escherichia coli. Nature. 341: 544â€“546.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ward, E.S. 1992. Secretion of soluble T cell receptor fragments from recombinant Escherichia coli cells J. Mol. Biol. 224: 885â€“890.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Author notes	Diana Matesoi
Present address: Baylor Research Institute, 3500 Gaston Ave., P.O. Box 710699, Dallas, TX, 75246

	Corneliu Medesan
Present address: Institute of Virology, Center of Immunology, sos. Mihai Bravu 285, 79650, Bucharest, Romania

	E. Sally Ward: (e-mail: sally@skylab.swmed.edu).


Authors and Affiliations
	Department of Microbiology and Cancer Immunobiology Center, University of Texas Southwestern Medical Center, 5323 Harry Hines Blvd., Dallas, TX, 75235-8576
Victor Ghetie,Â Serguei Popov,Â Jozef Borvak,Â Caius Radu,Â Raimund J. OberÂ &Â E. Sally Ward


Authors	Victor GhetieView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Serguei PopovView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Jozef BorvakView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Caius RaduView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Diana MatesoiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Corneliu MedesanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Raimund J. OberView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	E. Sally WardView 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
Ghetie, V., Popov, S., Borvak, J. et al. Increasing the serum persistence of an IgG fragment by random mutagenesis.
                    Nat Biotechnol 15, 637â€“640 (1997). https://doi.org/10.1038/nbt0797-637
Download citation
	Received: 16 January 1997

	Accepted: 30 April 1997

	Issue Date: 01 July 1997

	DOI: https://doi.org/10.1038/nbt0797-637


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

                
                    	
                            
                                
                                    
                                        Administration of an AAV vector coding for a P2X7-blocking nanobody-based biologic ameliorates colitis in mice
                                    
                                

                            
                                
                                    	Catalina Abad
	MÃ©lanie Demeules
	Sahil Adriouch


                                
                                Journal of Nanobiotechnology (2024)

                            
	
                            
                                
                                    
                                        The therapeutic age of the neonatal Fc receptor
                                    
                                

                            
                                
                                    	Michal Pyzik
	Lisa K. Kozicky
	Richard S. Blumberg


                                
                                Nature Reviews Immunology (2023)

                            
	
                            
                                
                                    
                                        Derivatization with fatty acids in peptide and protein drug discovery
                                    
                                

                            
                                
                                    	Peter Kurtzhals
	SÃ¸ren Ã˜stergaard
	Thomas Kjeldsen


                                
                                Nature Reviews Drug Discovery (2023)

                            
	
                            
                                
                                    
                                        Advances in antibody-based therapy in oncology
                                    
                                

                            
                                
                                    	Sacha Zinn
	Rodrigo Vazquez-Lombardi
	Daniel Christ


                                
                                Nature Cancer (2023)

                            
	
                            
                                
                                    
                                        The Fab region of IgG impairs the internalization pathway of FcRn upon Fc engagement
                                    
                                

                            
                                
                                    	Maximilian Brinkhaus
	Erwin Pannecoucke
	Gestur Vidarsson


                                
                                Nature Communications (2022)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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: ]
