







    Skip to main content




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


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Genetics]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature genetics

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 01 February 1994



                    A gene for hereditary haemorrhagic telangiectasia maps to chromosome 9q3

                    	Claire L. Shovlin1,2,3, 
	J.M.B. Hughes2, 
	E.G.D. Tuddenham4, 
	I. Temperley5, 
	Y.F.N. Perembelon6, 
	J. Scott1, 
	Christine E. Seidman7 & 
	â€¦
	J.G. Seidman3Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 6,Â pages 205â€“209 (1994)Cite this article
                    

                    
        
            	
                        165 Accesses

                    
	
                        155 Citations

                    
	
                            3 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Hereditary haemorrhagic telangiectasia (HHT) is an autosomal dominant vascular disorder that is characterized by frequent nosebleeds, mucocutaneous telangiectases and vascular malformations that cause recurrent haemorrhage and arteriovenous shunting. Linkage analyses in one kindred identified an HHT locus on the long arm of chromosome 9 (maximum multipoint lod score = 6.20 between D9S60 and D9S61). Analyses in two other unrelated HHT families demonstrated that the disease in one was not linked to the locus on chromosome 9q3. We conclude that HHT is a genetically heterogeneous disorder. Based on its map location (9q3) and expression in vascular tissues, type V collagen is a possible candidate gene for HHT.




            
                
                    

    
        
            
                
                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
            
        

        
    



                    
                

                
    

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        CuraÃ§ao diagnostic criteria for hereditary hemorrhagic telangiectasia is highly predictive of a pathogenic variant in ENG or ACVRL1 (HHT1 and HHT2)
                                        
                                    

                                    
                                        Article
                                        
                                         17 April 2020
                                    

                                

                                Jamie McDonald, Pinar Bayrak-Toydemir, â€¦ Kevin Whitehead

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Altered hypoxia inducible factor regulation in hereditary haemorrhagic telangiectasia
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 April 2022
                                    

                                

                                Anna Wrobeln, Tristan Leu, â€¦ Freya Droege

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Heterozygous THBS2 pathogenic variant causes Ehlersâ€“Danlos syndrome with prominent vascular features in humans and mice
                                        
                                    

                                    
                                        Article
                                         Open access
                                         04 March 2024
                                    

                                

                                Noam Hadar, Omri Porgador, â€¦ Ohad S. Birk

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                References
	Plauchu, H., de Chadarevian, J-P., Bideau, A. & Robert, J-M. Age-related clinical profile of Hereditary Haemorrhagic Telangiectasia in an epidemiologically recruited population. Am. J. med. Genet. 32, 291â€“297 (1989).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	McKusick, V.A. Mendellan Inheritance in Man. (The Johns Hopkins University Press, Baltimore, 1992).

                    Google ScholarÂ 
                

	Hughes, J.M.B. & Allison, D.J. Pulmonary arteriovenous malformations: The radiologist replaces the surgeon. Clin. Radiol. 41, 297â€“8 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	King, C.R., Lovrien, E.W. & Reiss, J. Central nervous system arteriovenous malformations in multiple generations of a family with Hereditary Haemorrhagic Telangiectasia. Clin. Genet. 12, 372â€“381 (1977).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rendu, H. Epistaxis repetees Chez un sujet porteur de petits angiomes cutanes et muquez. Gaz. Hop. (Paris) 135, 132â€“133 (1896).

                    Google ScholarÂ 
                

	Weber, F.P. Multiple hereditary developmental angiomata (telangiectases) of the skin and mucous membranes associated with recurring haemorrhages. Lancet 2, 160â€“162 (1907).

                    Google ScholarÂ 
                

	Osler, W. On a familial form of recurring epistaxis, associated with multiple telangiectases of the skin and mucous membranes. Bull. Johns Hopkins Hosp. 12, 333â€“337 (1901).

                    Google ScholarÂ 
                

	Braverman, I.M., Keh, A. & Jacobson, B.S. Ultrastructure and three-dimensional organisation of the telangiectases of Hereditary Haemorrhagic Telangiectasia. J. invest. Derm. 95, 422â€“427 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Menefee, M.G., Flessa, H.C., Glueck, H.I. & Hogg, S.P., Hereditary Haemorrhagic Telangiectasia (Osler-Weber-Rendu disease). Arch. Otolaryngol. 101, 246â€“251 (1975).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Jahnke, V. Ultrastructure of Hereditary Haemorrhagic Telangiectasia. Arch. Otolaryngol. 91, 262â€“265. (1970)
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Hashimoto, K. & Pritzker, M.S. Hereditary Haemorrhagic Telangiectasia. Oral Surgery 34, 751â€“768. (1972).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chou, Y-H. et al. The gene responsible for familial hypercalciuric hypercalcaemia maps to chromosome 3q in four unrelated families. Nature Genet. 1, 295â€“300 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Watkins, H. et al. A disease locus for familial hypertrophic cardiomyopathy maps to chromosome 1q3. Nature Genet. 3, 333â€“336 (1993).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yuille, M.A.R. et al. CA repeat polymorphism at the ASS locus. Nucl. Acids Res. 18, 7472 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Carritt, B. & Povey, S. Regional assignment of the loci AK3, ACONs and ASS on human chromosome 9. Cytogenet. cell Genet. 23, 171â€“181 (1979).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Tanaka, K. et al. Analysis of a human DNA excision repair gene involved in group A xeroderma pigmentosum and containing a zinc finger domain. Nature 348, 73â€“76 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	NIH/CEPH Collaborative Mapping Group. A comprehensive genetic linkage map of the human genome. Science 258, 67â€“86 (1992).

	Weissenbach, J. et al. A second generation linkage map of the human genome. Nature 359, 794â€“801 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kwiatkowski, D.J. Dinucleotide repeat polymorphism at the ABL locus (9q34). Nucl. Acids Res. 19, 967 (1991).

                    Google ScholarÂ 
                

	Kwiatkowski, D.J. & Perman, S. Dinucleotide repeat polymorphism at the GSN locus (9q32â€“34). Nucl. Acids Res. 19, 967 (1991).

                    Google ScholarÂ 
                

	Kwiatkowski, D.J. et al. Construction of a GT polymorphism map of human 9q. Genomics 12, 229â€“240 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kwiatkowski, D.J. et al. Report on the second international workshop on human chromosome 9. Cytogenet. Cell Genet. 64, 94â€“103 (1993).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Greenspan, D.S. et al. Human collagen gene COL5A1 maps to the q34.2â€“q34.3 region of chromosome 9, near the locus for Nail-Patella Syndrome. Genomics 12, 836â€“837 (1992).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Fessler, J.H. & Fessler, L.I. . in Structure and Function of Collagen Types (eds R. Mayne & R.E. Burgeson) 81â€“103 (Academic Press, Orlando, 1987).

                    Google ScholarÂ 
                

	Beighton, P. in Heritable Disorders of Connective Tissue, (ed. P. Beighton), 189â€“251 (Mosby-Year Book, Inc., St. Louis, 1993).

                    Google ScholarÂ 
                

	Lathrop, G.M. et al. Strategies for multilocus linkage analysis in humans. Proc. natn. Acad. Sci. U.S.A. 81, 3443â€“3446 (1984).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ott, J. Analysis of human linkage 2nd edn (The Johns Hopkins University Press, Baltimore, 1992).

                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Medical Research Council Molecular Medicine Group, Hammersmith Hospital, London, W12 OHS, UK
Claire L. ShovlinÂ &Â J. Scott

	Department of Medicine, Royal Postgraduate Medical School, London, W12 OHS, UK
Claire L. ShovlinÂ &Â J.M.B. Hughes

	Department of Genetics and Howard Hughes Medical Institute, Harvard Medical School, Boston, Massachusetts, 02115, USA
Claire L. ShovlinÂ &Â J.G. Seidman

	Haemostasis Research Group, Medical Research Council Clinical Research Center, Harrow, HA1 3UJ, UK
E.G.D. Tuddenham

	Department of Haematology, Trinity College Medical School, St. James' Hospital, Dublin, 8, Ireland
I. Temperley

	Medical Research Council Lipoprotein Team, Hammersmith Hospital, London, W12 OHS, UK
Y.F.N. Perembelon

	Department of Medicine, Harvard Medical School, Boston, Massachusetts, 02115, USA
Christine E. Seidman


Authors	Claire L. ShovlinView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J.M.B. HughesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	E.G.D. TuddenhamView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	I. TemperleyView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Y.F.N. PerembelonView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



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



	Christine E. SeidmanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J.G. SeidmanView 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
Shovlin, C., Hughes, J., Tuddenham, E. et al. A gene for hereditary haemorrhagic telangiectasia maps to chromosome 9q3.
                    Nat Genet 6, 205â€“209 (1994). https://doi.org/10.1038/ng0294-205
Download citation
	Received: 23 September 1993

	Accepted: 02 December 1993

	Issue Date: 01 February 1994

	DOI: https://doi.org/10.1038/ng0294-205


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

                
                    	
                            
                                
                                    
                                        Endothelial progenitor cells stimulate neonatal lung angiogenesis through FOXF1-mediated activation of BMP9/ACVRL1 signaling
                                    
                                

                            
                                
                                    	Guolun Wang
	Bingqiang Wen
	Vladimir V. Kalinichenko


                                
                                Nature Communications (2022)

                            
	
                            
                                
                                    
                                        Classification of endonasal HHT lesions using digital microscopy
                                    
                                

                            
                                
                                    	F. Haubner
	A. Schneider
	F. Kashani


                                
                                Orphanet Journal of Rare Diseases (2021)

                            
	
                            
                                
                                    
                                        Executive summary of the 11th HHT international scientific conference
                                    
                                

                            
                                
                                    	Helen Arthur
	Urban Geisthoff
	Whitney Wooderchak-Donahue


                                
                                Angiogenesis (2015)

                            
	
                            
                                
                                    
                                        Hereditary hemorrhagic telangiectasia in Japanese patients
                                    
                                

                            
                                
                                    	Masaki Komiyama
	Tomoya Ishiguro
	Takayuki Morisaki


                                
                                Journal of Human Genetics (2014)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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 Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Our publishing models
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Editorial Policies
                                
                            
	
                                
                                    Content Types
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    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 Genetics (Nat Genet)
                
                
    
    
        ISSN 1546-1718 (online)
    
    


                
    
    
        ISSN 1061-4036 (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: ]
