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            Abstract
Systemic lupus erythematosus (SLE) is a complex autoimmune disease that causes substantial morbidity. As is typical for many other multifactorial disorders, much of the heritability of SLE remains unknown. We identified a rare autosomal recessive form of SLE, in which autozygome analysis revealed a null mutation in the DNASE1L3 gene. The DNASE1L3-related SLE we describe was always pediatric in onset and correlated with a high frequency of lupus nephritis. Our findings confirm the critical role of impaired clearance of degraded DNA in SLE pathogenesis.
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                    Figure 1: Identification of a new inactivating mutation in DNASE1L3 in a Mendelian phenocopy of SLE.[image: ]



                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Functional rare and low frequency variants in BLK and BANK1 contribute to human lupus
                                        
                                    

                                    
                                        Article
                                         Open access
                                         17 May 2019
                                    

                                

                                Simon H. Jiang, Vicki Athanasopoulos, â€¦ Carola G. Vinuesa

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        TLR7 gain-of-function genetic variation causes human lupus
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 April 2022
                                    

                                

                                Grant J. Brown, Pablo F. CaÃ±ete, â€¦ Carola G. Vinuesa

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Contributions of de novo variants to systemic lupus erythematosus
                                        
                                    

                                    
                                        Article
                                         Open access
                                         28 July 2020
                                    

                                

                                Jonas Carlsson AlmlÃ¶f, Sara Nystedt, â€¦ Ann-Christine SyvÃ¤nen

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                Accession codes

              
              
                Accessions

                
                  GenBank/EMBL/DDBJ
	
                    
                        NM_004944.2
                      

                  


                
              
            

References
	So, H.C., Gui, A.H., Cherny, S.S. & Sham, P.C. Genet. Epidemiol. 35, 310â€“317 (2011).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Al-Mayouf, S., Abdwani, R. & Al-Brawi, S. Rheumatol Int. (in the press).

	Alkuraya, F.S. Genet. Med. 12, 765â€“771 (2010).
ArticleÂ 
    
                    Google ScholarÂ 
                

	Rumore, P.M. & Steinman, C.R. J. Clin. Invest. 86, 69â€“74 (1990).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yasutomo, K. et al. Nat. Genet. 28, 313â€“314 (2001).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Napirei, M. et al. Nat. Genet. 25, 177â€“181 (2000).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rodriguez, A.M. et al. Genomics 42, 507â€“513 (1997).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Zeng, Z. et al. Biochem. Biophys. Res. Commun. 231, 499â€“504 (1997).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Chen, W.J., Lee, I.S., Chen, C.Y. & Liao, T.H. Protein Sci. 13, 875â€“883 (2004).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ueki, M. et al. Clin. Chim. Acta 407, 20â€“24 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Harley, J.B. et al. Nat. Genet. 40, 204â€“210 (2008).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Yang, W. et al. Genes Immun. 10, 219â€“226 (2009).
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Kim, E.M. et al. Rheumatol. Int. (in the press).


Download references




Acknowledgements
We would like to thank the families for their participation and the Genotyping and Sequencing Core Facilities at King Faisal Specialist Hospital and Research Center for their technical help. This work is supported by a Dubai Harvard Foundation for Medical Research collaborative grant (FSA).


Author information
Author notes	Sulaiman M Al-Mayouf, Asma Sunker and Reem Abdwani: These authors contributed equally to this work.


Authors and Affiliations
	Department of Pediatrics, Rheumatology Section, King Faisal Specialist Hospital and Research Center, Riyadh, Saudi Arabia
Sulaiman M Al-MayoufÂ &Â Abdullah Al Sonbul

	Department of Genetics, King Faisal Specialist Hospital and Research Center, Riyadh, Saudi Arabia
Asma Sunker,Â Mais Hashem,Â Hanif Khalak,Â Latifa Al-JebaliÂ &Â Fowzan S Alkuraya

	Department of Child Health, Sultan Qaboos University Hospital, Muscat, Oman
Reem AbdwaniÂ &Â Eiman Abdallah

	Department of Child Health, Royal Hospital, Muscat, Oman
Safiya Al AbrawiÂ &Â Nadia Alhashmi

	Department of Genetics, Sultan Qaboos University Hospital, Muscat, Oman
Fathiya Almurshedi

	Division of Rheumatology, Department of Medicine, King Fahad National Guard Hospital and King Abdullah International Medical Research Center, Riyadh, Saudi Arabia
Wafaa SewairiÂ &Â Saleh Al Motywee

	Department of Medical Genetics, King Faisal Specialist Hospital, Riyadh, Saudi Arabia
Aliya QariÂ &Â Mohammed Al-Owain

	Department of Anatomy and Cell Biology, College of Medicine, Alfaisal University, Riyadh, Saudi Arabia
Mohammed Al-OwainÂ &Â Fowzan S Alkuraya

	Department of Medicine, Riyadh Military Hospital, Riyadh, Saudi Arabia
Hanan Al-Rayes

	Department of Pediatrics, King Khalid University Hospital and College of Medicine, King Saud University, Riyadh, Saudi Arabia
Fowzan S Alkuraya


Authors	Sulaiman M Al-MayoufView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Asma SunkerView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Reem AbdwaniView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Safiya Al AbrawiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Fathiya AlmurshediView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Nadia AlhashmiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Abdullah Al SonbulView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Wafaa SewairiView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Aliya QariView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Eiman AbdallahView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mohammed Al-OwainView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Saleh Al MotyweeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Hanan Al-RayesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Mais HashemView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Hanif KhalakView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Latifa Al-JebaliView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	Fowzan S AlkurayaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Contributions
The study was conceived of by S.M.A.-M., F.A., M.A.-O., L.A.-J. and F.S.A. Data were collected by S.M.A.-M., A.S., R.A., S.A.A., F.A., N.A., A.A.-S., W.S., A.Q., E.A., M.A.-O., S.A.M., H.A.-R., M.H., L.A.-J. and F.S.A. Data analysis was performed by A.S., R.A., H.K., L.A.-J. and F.S.A. The manuscript was written by F.S.A. and edited by S.M.A.-M., A.S., R.A., S.A.A., F.A., N.A. and L.A.-J.
Corresponding author
Correspondence to
                Fowzan S Alkuraya.


Ethics declarations

              
                Competing interests

                The authors declare no competing financial interests.

              
            

Supplementary information

Supplementary Text and Figures
Supplementary Methods, Supplementary Figures 1â€“3 and Supplementary Table 1 (PDF 917 kb)





Rights and permissions
Reprints and permissions


About this article
Cite this article
Al-Mayouf, S., Sunker, A., Abdwani, R. et al. Loss-of-function variant in DNASE1L3 causes a familial form of systemic lupus erythematosus.
                    Nat Genet 43, 1186â€“1188 (2011). https://doi.org/10.1038/ng.975
Download citation
	Received: 20 June 2011

	Accepted: 19 September 2011

	Published: 23 October 2011

	Issue Date: December 2011

	DOI: https://doi.org/10.1038/ng.975


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

                
                    	
                            
                                
                                    
                                        Moonlighting chromatin: when DNA escapes nuclear control
                                    
                                

                            
                                
                                    	Jeeshan Singh
	Michael Boettcher
	Jasmin Knopf


                                
                                Cell Death & Differentiation (2023)

                            
	
                            
                                
                                    
                                        Neutrophil extracellular traps in systemic autoimmune and autoinflammatory diseases
                                    
                                

                            
                                
                                    	Gustaf Wigerblad
	Mariana J. Kaplan


                                
                                Nature Reviews Immunology (2023)

                            
	
                            
                                
                                    
                                        The cGAS-STING pathway-dependent sensing of mitochondrial DNA mediates ocular surface inflammation
                                    
                                

                            
                                
                                    	Weijie Ouyang
	Shoubi Wang
	Zuguo Liu


                                
                                Signal Transduction and Targeted Therapy (2023)

                            
	
                            
                                
                                    
                                        Affinity maturation generates pathogenic antibodies with dual reactivity to DNase1L3 and dsDNA in systemic lupus erythematosus
                                    
                                

                            
                                
                                    	Eduardo Gomez-BaÃ±uelos
	Yikai Yu
	Felipe Andrade


                                
                                Nature Communications (2023)

                            
	
                            
                                
                                    
                                        Genetics of SLE: mechanistic insights from monogenic disease and disease-associated variants
                                    
                                

                            
                                
                                    	Carola G. Vinuesa
	Nan Shen
	Thuvaraka Ware


                                
                                Nature Reviews Nephrology (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                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
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
