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            Abstract
We have previously shown that BTG1 stimulates myoblast differentiation. In addition, this protein displays a major nuclear localization in confluent myoblasts, decreasing during the early steps of differentiation, and is essentially detected in the cytoplasm of mature myotubes. To identify the domains involved in the cellular trafficking of BTG1, we observed the localization of several BTG1 sequences fused to Î²Galactosidase. The highly conserved B box among all members of the BTG family induces a significant nuclear localization of the Î²Gal moiety, enhanced by presence of the BTG1 carboxy-terminal sequence. In addition, a functional Nuclear Export Signal (NES) overlaps the B box. Moreover, presence of the first 43 NH2-terminal amino acids reduced the nuclear localization of each chimeric protein tested. Last, the BTG1 amino-terminal domain bears an LxxLL motif favouring nuclear accumulation, and another region encompassing the A box inhibiting nuclear localization. In contrast to a BTG1 mutant exclusively localized in the cytoplasm, transient expression of a mutant displaying a nuclear localization enhanced myoblasts withdrawal from the cell cycle and terminal differentiation, thus mimicking the myogenic influence of BTG1. In conclusion, several regions of BTG1 are implicated in its cellular localization, and BTG1 myogenic activity is induced at the nuclear level.




            
                
                    

    
        
            
                
                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 50 print issues and online access
$259.00 per year
only $5.18 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
        



    

                
                    Figure 1[image: ]


Figure 2[image: ]


Figure 3[image: ]


Figure 4[image: ]


Figure 5[image: ]


Figure 6[image: ]


Figure 7[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Spatially organized cellular communities form the developing human heart
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 March 2024
                                    

                                

                                Elie N. Farah, Robert K. Hu, â€¦ Neil C. Chi

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The HEAT repeat protein HPO-27 is a lysosome fission factor
                                        
                                    

                                    
                                        Article
                                        
                                         27 March 2024
                                    

                                

                                Letao Li, Xilu Liu, â€¦ Xiaochen Wang

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        ReLo is a simple and rapid colocalization assay to identify and characterize direct proteinâ€“protein interactions
                                        
                                    

                                    
                                        Article
                                         Open access
                                         03 April 2024
                                    

                                

                                Harpreet Kaur Salgania, Jutta Metz & Mandy Jeske

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Antin PB, Ordahl CP . 1991 Dev. Biol. 143: 111â€“121

	Bogdan JA, Adams-Burton C, Pedicord DL, Sukovich DA, Benfield PA, Corjay MH, Stoltenborg JK, Dicker IB . 1998 Biochem. J. 336: 471â€“481

	Bradbury A, Possenti R, Shooter EM, Tirone F . 1991 Proc. Natl. Acad. Sci. USA 88: 3353â€“3357

	Chen D, Ma H, Hong H, Koh SS, Huang SM, Schurter BT, Aswad DW, Stallcup MR . 1999 Science 284: 2174â€“2177

	Chen PJ, Singal A, Kimble J, Ellis RE . 2000 Dev. Biol. 217: 77â€“90

	Dingwall C, Sharnick SV, Laskey RA . 1982 Cell 30: 449â€“458

	Draper MP, Salvadore C, Denis CL . 1995 Mol. Cell. Biol. 15: 3487â€“3495

	Fischer U, Huber J, Boelens WC, Mattaj IW, Luhrmann R . 1995 Cell 82: 475â€“483

	Fletcher B, Lim RW, Varnum BC, Kujubu DA, Koski RA, Herschman HR . 1991 J. Biol. Chem. 266: 14511â€“14518

	Fornerod M, Ohno M, Yoshida M, Mattaj IW . 1997 Cell 90: 1051â€“1060

	Fukuda M, Asano S, Nakamura T, Adachi M, Yoshida M, Yanagida M, Nishida E . 1997 Nature 390: 308â€“311

	Fukuda M, Gotoh I, Gotoh Y, Nishida E . 1996 J. Biol. Chem. 271: 20024â€“20028

	Ghosh SK, Paik WK, Kim S . 1988 J. Biol. Chem. 263: 19024â€“19033

	Guardavaccaro D, Corrente G, Covone F, Micheli L, D'Agnano I, Starace G, Caruso M, Tirone F . 2000 Mol. Cell. Biol. 20: 1797â€“1815

	GuÃ©henneux F, Duret L, Callanan MB, Bouhas R, Hayette S, Berthet C, Samarut C, Rimokh R, Birot AM, Wang Q, Magaud JP, Rouault JP . 1997 Leukemia 11: 370â€“375

	Guiochon-Mantel A, Delabre K, Lescop P, Milgrom E . 1994 Proc. Natl. Acad. Sci. USA 91: 7179â€“7183

	Hall CV, Jacob PE, Ringold GM, Lee F . 1983 J. Mol. Appl. Genet. 2: 101â€“109

	Heery DM, Kalkhoven E, Hoare S, Parker MG . 1997 Nature 387: 733â€“736

	Iacopetti P, Michelini M, Stuckmann I, Oback B, Aaku-Saraste E, Huttner WB . 1999 Proc. Natl. Acad. Sci. USA 96: 4639â€“4644

	Ikematsu N, Yoshida Y, Kawamura-Tsuzuku J, Ohsugi M, Onda M, Hirai M, Fujimoto J, Yamamoto T . 1999 Oncogene 18: 7432â€“7441

	Kudo N, Khochbin S, Nishi K, Kitano K, Yanagida M, Yoshida M, Horinouchi S . 1997 J. Biol. Chem. 272: 29742â€“29751

	Kudo N, Wolff B, Sekimoto T, Schreiner EP, Yoneda Y, Yanagida M, Horinouchi S, Yoshida MS . 1998 Exp. Cell. Res. 242: 540â€“547

	Lin WJ, Gary JD, Yang C, Clarke S, Herschman HR . 1996 J. Biol. Chem. 271: 15034â€“15044

	Marchal S, Cassar-Malek I, Magaud JP, Rouault JP, Wrutniak C, Cabello G . 1995 Exp. Cell. Res. 220: 1â€“10

	Marchal S, Cassar-Malek I, Pons F, Wrutniak C, Cabello G . 1993 Biol. Cell. 78: 191â€“197

	Matsuda S, Kawamura-Tsuzuku J, Ohsugi M, Yoshida M, Emi M, Nakamura Y, Onda M, Yoshida Y, Nishiyama A, Yamamoto T . 1996 Oncogene 12: 705â€“713

	Montagnoli A, Guardavaccaro D, Starace G, Tirone F . 1996 Cell Growth Differ. 10: 1327â€“1336

	Newmeyer DD, Forbes DJ . 1988 Cell 52: 641â€“653

	Ossareh-Nazari B, Bachelerie F, Dargemont C . 1997 Science 278: 141â€“144

	Prevot D, Voeltzel T, Birot AM, Morel AP, Rostan MC, Magaud JP, Corbo L . 2000 J. Biol. Chem. 275: 147â€“153

	Rajpurohit R, Lee SO, Park JO, Paik WK, Kim S . 1994 J. Biol. Chem. 269: 1075â€“1082

	Rimokh R, Rouault JP, Wahbi K, Gadoux M, Lafage M, Archimbaud E, Charrin C, Gentilhomme O, Germain D, Samarut J, Magaud JP . 1991 Genes Chromosomes Cancer 3: 24â€“36

	Rodier A, Marchal-Victorion S, Rochard P, Casas F, Cassar-Malek I, Rouault JP, Magaud JP, Mason DY, Wrutniak C, Cabello G . 1999 Exp. Cell Res. 249: 337â€“348

	Rouault JP, Prevot D, Berthet C, Birot AM, Billaud M, Magaud JP, Corbo L . 1998 J. Biol. Chem. 273: 22563â€“22569

	Rouault JP, Rimokh R, Tessa C, Paranhos G, Ffrench M, Duret L, Garoccio M, Germain D, Samarut J, Magaud JP . 1992 EMBO J. 11: 1663â€“1670

	Saka Y, Tada M, Smith JC . 2000 Mech. Dev. 93: 27â€“39

	Snedecor GW . 1961 Statistical methods. Ames, IA Iowa State University Press

	Stade K, Ford CS, Guthrie C, Weis K . 1997 Cell 90: 1041â€“1050

	Wen W, Meinkoth JL, Tsien RY, Taylor SS . 1995 Cell 82: 463â€“473

	Wigler M, Pellicer A, Silverstein S, Axel R . 1978 Cell 14: 725â€“731

	Wolff B, Sanglier JJ, Wang Y . 1997 Chem. Biol. 4: 139â€“147


Download references




Acknowledgements
The authors thank Dr Barbara Wolff-Winiski (Novartis, Vienna, Austria) for the gift of Leptomycin B. This work was supported by grants from I.N.R.A. (Institut National de Recherche Agronomique), A.F.M. (Association FranÃ§aise pour la recherche contre les Myopathies), A.R.C. (Association pour la Recherche contre le Cancer), Ligue de recherche contre le cancer and rÃ©gion RhÃ´ne-Alpes. A Rodier, P Rochard, F Casas and L Daury were supported by fellowships from Ligue Nationale de recherche contre le cancer, Fondation pour la Recherche MÃ©dicale, I.N.R.A., Ligue DÃ©partementale de l'HÃ©rault contre le cancer, respectively.


Author information
Authors and Affiliations
	UMR DiffÃ©renciation Cellulaire et Croissance (INRA, UniversitÃ© Montpellier II, ENSAM), UnitÃ© d'Endocrinologie Cellulaire, INRA, 2 place Viala, Montpellier, Cedex 1, 34060, France
A Rodier,Â P Rochard,Â F Casas,Â L Daury,Â M Busson,Â C Wrutniak-CabelloÂ &Â G Cabello

	UnitÃ© INSERM U453, Centre LÃ©on BÃ©rard, Lyon, Cedex 08, 69373, France
C Berthet,Â J P RouaultÂ &Â J P Magaud


Authors	A RodierView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	P RochardView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	C BerthetView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J P RouaultView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	F CasasView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	L DauryView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	M BussonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J P MagaudView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	C Wrutniak-CabelloView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	G CabelloView 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
Rodier, A., Rochard, P., Berthet, C. et al. Identification of functional domains involved in BTG1 cell localization.
                    Oncogene 20, 2691â€“2703 (2001). https://doi.org/10.1038/sj.onc.1204398
Download citation
	Received: 19 December 2000

	Revised: 23 January 2001

	Accepted: 12 February 2001

	Issue Date: 10 May 2001

	DOI: https://doi.org/10.1038/sj.onc.1204398


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
                        


Keywords
	BTG1
	NLS
	NES
	myoblast
	cell localization







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Genomic regions underlying uniformity of yearling weight in Nellore cattle evaluated under different response variables
                                    
                                

                            
                                
                                    	Laiza Helena de Souza Iung
	Herman Arend Mulder
	Roberto Carvalheiro


                                
                                BMC Genomics (2018)

                            
	
                            
                                
                                    
                                        Diversity of Clinical Implication of B-Cell Translocation Gene 1 Expression by Histopathologic and Anatomic Subtypes of Gastric Cancer
                                    
                                

                            
                                
                                    	Mitsuro Kanda
	Hisaharu Oya
	Yasuhiro Kodera


                                
                                Digestive Diseases and Sciences (2015)

                            
	
                            
                                
                                    
                                        C. elegans FOG-3/Tob can either promote or inhibit germline proliferation, depending on gene dosage and genetic context
                                    
                                

                            
                                
                                    	J J Snow
	M-H Lee
	J Kimble


                                
                                Oncogene (2013)

                            
	
                            
                                
                                    
                                        Coactivation of nuclear receptors and myogenic factors induces the major BTG1 influence on muscle differentiation
                                    
                                

                            
                                
                                    	Muriel Busson
	Angel Carazo
	GÃ©rard Cabello


                                
                                Oncogene (2005)

                            
	
                            
                                
                                    
                                        Nuclear localization of Tob is important for regulation of its antiproliferative activity
                                    
                                

                            
                                
                                    	Junko Kawamura-Tsuzuku
	Toru Suzuki
	Tadashi Yamamoto


                                
                                Oncogene (2004)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open Access Fees and Funding
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    For Advertisers
                                
                            
	
                                
                                    Subscribe
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors & 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


    





        
    
        
            

            
                
                    Oncogene (Oncogene)
                
                
    
    
        ISSN 1476-5594 (online)
    
    


                
    
    
        ISSN 0950-9232 (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




    

    
    
    











    [image: ]







[image: ]
