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            Abstract
USHER syndrome represents the association of a hearing impairment with retinitis pigmentosa1 and is the most frequent cause of deaf–blindness in humans. It is inherited as an autosomal recessive trait which is clinically and genetically heterogeneous2,3. Some patients show abnormal organization of microtubules in the axoneme of their photoreceptors cells (connecting cilium)4–6, nasal ciliar cells7 and sperm cells5, as well as widespread degeneration of the organ of Corti8. Usher syndrome type 1 (USH1) is characterized by a profound congenital sensorineural hearing loss, constant vestibular dysfunction and prepubertal onset of retinitis pigmentosa. Of three different genes responsible for USH19–11,USH1B maps to 11q13.5 (ref. 10) and accounts for about 75% of USH1 patients2,3. The mouse deafness shaker-1 (shl) mutation has been localized to the homologous murine region12,13. Taking into account the cytoskeletal abnormalities in USH patients, the identification of a gene encoding an unconventional myosin as a candidate for shaker-1(ref. 14) led us to consider the human homo-logue as a good candidate for the gene that is defective in USH1B. Here we present evidence that a gene encoding myosin VIIA is responsible for USH1B. Two different premature stop codons, a six-base-pair deletion and two different missense mutations were detected in five unrelated families. In one of these families, the mutations were identified in both alleles. These mutations, which are located at the amino-terminal end of the motor domain of the protein, are likely to result in the absence of a functional protein. Thus USH IB appears as a primary cytoskeletal protein defect. These results implicate the genes encoding other unconventional myosins and their interacting proteins as candidates for other genetic forms of Usher syndrome.




            
                
                    

    
        
            
                
                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: ]

                                
                                
                                    
                                        The usherin mutation c.2299delG leads to its mislocalization and disrupts interactions with whirlin and VLGR1
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 February 2023
                                    

                                

                                Lars Tebbe, Maggie L. Mwoyosvi, … Muna I. Naash

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Expression of the human usherin c.2299delG mutation leads to early-onset auditory loss and stereocilia disorganization
                                        
                                    

                                    
                                        Article
                                         Open access
                                         12 September 2023
                                    

                                

                                Ryan Crane, Lars Tebbe, … Muna I. Naash

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Biallelic P4HTM variants associated with HIDEA syndrome and mitochondrial respiratory chain complex I deficiency
                                        
                                    

                                    
                                        Article
                                         Open access
                                         20 July 2021
                                    

                                

                                Eleanor Hay, Louise C. Wilson, … Shamima Rahman

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Usher, C. R. Lond. Ophthal. Hosp. Rep. 19, 130–236 (1913/14).

                    Google Scholar 
                

	Smith, R. J. H. et al. Am. J. med. Genet. 50, 32–38 (1994).
Article 
    CAS 
    
                    Google Scholar 
                

	Larget-Piet, D. et al. Genomics 21, 138–143 (1994).
Article 
    CAS 
    
                    Google Scholar 
                

	Barrong, S. D. et al. Arch. Ophthalmol. 110, 706–710 (1982).
Article 
    
                    Google Scholar 
                

	Hunter, D. G., Fishman, G. A., Metha, R. S. & Kretzer, F. L. Arch. Ophtalmol. 104, 385–389 (1986).
Article 
    CAS 
    
                    Google Scholar 
                

	Bonneau, D. et al. J. med. Genet. 30, 253–254 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	Arden, G. B. & Fox, B. Nature 279, 534–536 (1979).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Shinkawa, H. & Nadol, J. B. Ann. Otol. Rhinol. Laryngol. 95, 313–318 (1986).
Article 
    CAS 
    
                    Google Scholar 
                

	Kaplan, J. et al. Genomics 14, 979–987 (1992).
Article 
    CAS 
    
                    Google Scholar 
                

	Kimberling, W. J. et al. Genomics 14, 988–994 (1992).
Article 
    CAS 
    
                    Google Scholar 
                

	Smith, R. J. H. et al. Genomics 14, 995–1002 (1992).
Article 
    CAS 
    
                    Google Scholar 
                

	Evans, K. L. et al. Hum. molec. Genet. 2, 115–118 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	Brown, K. A., Sutcliffe, M. J., Steel, K. P. & Brown, S. D. M. Genomics 13, 189–193 (1992).
Article 
    CAS 
    
                    Google Scholar 
                

	Gibson, F. et al. Nature 374, 62–64 (1995).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Guilford, P. et al. Hum. molec. Genet. 3, 989–993 (1994).
Article 
    CAS 
    
                    Google Scholar 
                

	Bement, W. M. et al. Proc. natn. Acad. Sci. USA. 91, 6549–6553 (1994).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Rayment, I. et al. Science 261, 50–58 (1993).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                

	Steel, K. P. & Brown, S. D. M. Trends genet. Sci. 10, 428–435 (1994).
Article 
    CAS 
    
                    Google Scholar 
                

	Brown, S. D. M. & Steel, K. P. Hum. molec. Genet. 3, 1453–1456 (1994).
Article 
    CAS 
    
                    Google Scholar 
                

	Adams, R. J. & Pollard, T. D. Cell Motil. Cytoskel. 14, 178–182 (1989).
Article 
    CAS 
    
                    Google Scholar 
                

	Cheney, R. E., Riley, M. A. & Mooseker, M. S. Cell Motil. Cytoskel. 24, 215–223 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	Williams, D. S., Hallett, M. A. & Arikawa, K. J. Cell Sci. 103, 183–190 (1992).
CAS 
    PubMed 
    
                    Google Scholar 
                

	Tilney, L. G., Tilney, S. M. & DeRosier, D. J. A. Rev. Cell Biol. 8, 257–274 (1992).
Article 
    CAS 
    
                    Google Scholar 
                

	Piperno, G., Ramanis, Z., Smith, E. F. & Sale, W. S. J. Cell Biol. 110, 379–389 (1990).
Article 
    CAS 
    
                    Google Scholar 
                

	Jaeger, R. G., Fex, J. & Kachar, B. Hearing Res. 77, 207–215 (1994).
Article 
    CAS 
    
                    Google Scholar 
                

	Colluccio, L. M. & Bretcher, A. J. Cell Biol. 108, 495–502 (1989).
Article 
    
                    Google Scholar 
                

	Assad, J. A. & Corey, D. P. J. Neurosci. 12, 3291–3309 (1992).
Article 
    CAS 
    
                    Google Scholar 
                

	Gillespie, P. G., Wagner, M. C. & Hudspeth, A. J. Neuron 11, 581–594 (1993).
Article 
    CAS 
    
                    Google Scholar 
                

	Metclaf, A. B., Chelliah, Y. & Hudspeth, A. J. Proc. natn. Acad. Sci. U.S.A. 91, 11821–11825 (1994).
Article 
    ADS 
    
                    Google Scholar 
                

	Pollard, T. D., Doberstein, S. K. & Zot, H. G. A. Rev. Physiol. 53, 653–681 (1991).
Article 
    CAS 
    
                    Google Scholar 
                

	Mercer, J. A. et al. Nature 349, 709–712 (1991).
Article 
    ADS 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Unité de Génétique Moléculaire Humaine (URA CNRS 1968), Institut Pasteur, 25 rue du Docteur Roux, 75724, Paris, Cedex 15, France
Dominique Well, Stéphane Blanchard, Parry Guilford, Jacqueline Levilliers, Fabienne Levi-Acobas & Arnold Munnich

	Unité de Recherches sur les Handicaps Génétiques de I'Enfant (INSERM U393), Hôpital des Enfants Malades, 149 rue de Sèvres, 75743, Paris, Cedex 15, France
Josseline Kaplan & Dominique Larget-Piet

	Department of Biochemistry and Molecular Genetics, St Mary's Hospital Medical School, Imperial College of Science, Technology and Medicine, London, W2 1PG, UK
Fernando Gibson, James Walsh, Philomena Mburu, Anabel Varela & Steve D. M. Brown

	Department of Pathology, Boys Town National Research Hospital, Omaha, Nebraska, 68131, USA
Michael D. Weston, Phillip M. Kelley & William J.  Kimberling

	Katholieke Universiteit Nimegen, Sint Radboudziekiekenhuis, 6500 HB, Nijmegen, The Netherlands
Mariette Wagenaar

	MRC Institute of Hearing Research, University Park, Nottingham, NG7 2RD, UK
Karen P. Steel & Christine Petit


Authors	Dominique WellView author publications
You can also search for this author in
                        PubMed Google Scholar



	Stéphane BlanchardView author publications
You can also search for this author in
                        PubMed Google Scholar



	Josseline KaplanView author publications
You can also search for this author in
                        PubMed Google Scholar



	Parry GuilfordView author publications
You can also search for this author in
                        PubMed Google Scholar



	Fernando GibsonView author publications
You can also search for this author in
                        PubMed Google Scholar



	James WalshView author publications
You can also search for this author in
                        PubMed Google Scholar



	Philomena MburuView author publications
You can also search for this author in
                        PubMed Google Scholar



	Anabel VarelaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jacqueline LevilliersView author publications
You can also search for this author in
                        PubMed Google Scholar



	Michael D. WestonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Phillip M. KelleyView author publications
You can also search for this author in
                        PubMed Google Scholar



	William J.  KimberlingView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mariette WagenaarView author publications
You can also search for this author in
                        PubMed Google Scholar



	Fabienne Levi-AcobasView author publications
You can also search for this author in
                        PubMed Google Scholar



	Dominique Larget-PietView author publications
You can also search for this author in
                        PubMed Google Scholar



	Arnold MunnichView author publications
You can also search for this author in
                        PubMed Google Scholar



	Karen P. SteelView author publications
You can also search for this author in
                        PubMed Google Scholar



	Steve D. M. BrownView author publications
You can also search for this author in
                        PubMed Google Scholar



	Christine PetitView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Well, D., Blanchard, S., Kaplan, J. et al. Defective myosin VIIA gene responsible for Usher syndrome type IB.
                    Nature 374, 60–61 (1995). https://doi.org/10.1038/374060a0
Download citation
	Received: 21 November 1994

	Accepted: 20 January 1995

	Issue Date: 02 March 1995

	DOI: https://doi.org/10.1038/374060a0


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

                
                    	
                            
                                
                                    
                                        Genetics, pathogenesis and therapeutic developments for Usher syndrome type 2
                                    
                                

                            
                                
                                    	M. Stemerdink
	B. García-Bohórquez
	J. M. Millan


                                
                                Human Genetics (2022)

                            
	
                            
                                
                                    
                                        The genetic and phenotypic landscapes of Usher syndrome: from disease mechanisms to a new classification
                                    
                                

                            
                                
                                    	Sedigheh Delmaghani
	Aziz El-Amraoui


                                
                                Human Genetics (2022)

                            
	
                            
                                
                                    
                                        Usher syndrome type IV: clinically and molecularly confirmed by novel ARSG variants
                                    
                                

                            
                                
                                    	Hedwig M. Velde
	Janine Reurink
	Ronald J. E. Pennings


                                
                                Human Genetics (2022)

                            
	
                            
                                
                                    
                                        A binding protein regulates myosin-7a dimerization and actin bundle assembly
                                    
                                

                            
                                
                                    	Rong Liu
	Neil Billington
	James R. Sellers


                                
                                Nature Communications (2021)

                            
	
                            
                                
                                    
                                        How Zebrafish Can Drive the Future of Genetic-based Hearing and Balance Research
                                    
                                

                            
                                
                                    	Lavinia Sheets
	Melanie Holmgren
	Katie S Kindt


                                
                                Journal of the Association for Research in Otolaryngology (2021)

                            


                

            

        
    

            
                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
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                        
                            
                                Collection

                                
                                    The Kavli Prize 2018
                                

                            
                        

                    
                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            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 — 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: ]
