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            Key Points

                	
                  Heparanase is the only known mammalian endoglycosidase capable of degrading heparan sulfate (HS); it is involved in intracellular processes such as gene transcription and autophagy, but can be released into the extracellular matrix where it degrades HS

                
	
                  Immunocytes and podocytes can secrete proheparanase as well as the lysosomal cysteine protease cathepsin L, which cleaves proheparanase, to produce active heparanase

                
	
                  Activated extracellular heparanase alters the glycocalyx surfaces of glomerular endothelium and infiltrating immunocytes, and alters interactions between podocytes and the glomerular basement membrane, thereby facilitating the development of albuminuria and further glomerular inflammation

                
	
                  Increased renal heparanase activity is also involved in epithelialâ€“mesenchymal transition and fibrosis during acute kidney injury, as well as loss of renal microvascular stability

                
	
                  Heparanase deficiency in animals, and pharmacological inhibition of heparanase, protects against the development of glomerular injury and diabetic nephropathy

                
	
                  Urinary excretion of heparanase might identify patients at risk of progressive kidney disease; elucidation of the crystal structure of heparanase has facilitated the development of new therapies to interfere with heparanase activity

                


              

Abstract
Heparanase has regulatory roles in various processes, including cell communication, gene transcription and autophagy. In addition, it is the only known mammalian endoglycosidase that is capable of degrading heparan sulfate (HS). HS chains are important constituents and organizers of the extracellular matrix (ECM), and have a key role in maintaining the integrity and function of the glomerular filtration barrier. In addition, HS chains regulate the activity of numerous bioactive molecules, such as cytokines and growth factors, at the cell surface and in the ECM. Given the functional diversity of HS, its degradation by heparanase profoundly affects important pathophysiological processes, including tumour development, neovascularization and inflammation, as well as progression of kidney disease. Heparanase-mediated degradation and subsequent remodelling of HS in the ECM of the glomerulus is a key mechanism in the development of glomerular disease, as exemplified by the complete resistance of heparanase-deficient animals to diabetes and immune-mediated kidney disease. This Review summarizes the role of heparanase in the development of kidney disease, and its potential as a therapeutic target.
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                    Figure 1: Heparanase structure and binding of heparan sulfate to its cleavage site.[image: ]


Figure 2: Cellular metabolism of heparanase.[image: ]


Figure 3: Targeting immunocytes to reduce heparanase activation.[image: ]


Figure 4: Podocyteâ€“endothelial cross talk and activation of heparanase.[image: ]
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Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Rabelink, T., van den Berg, B., Garsen, M. et al. Heparanase: roles in cell survival, extracellular matrix remodelling and the development of kidney disease.
                    Nat Rev Nephrol 13, 201â€“212 (2017). https://doi.org/10.1038/nrneph.2017.6
Download citation
	Published: 06 February 2017

	Issue Date: April 2017

	DOI: https://doi.org/10.1038/nrneph.2017.6


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

                
                    	
                            
                                
                                    
                                        New insights into fibrosis from the ECM degradation perspective: the macrophage-MMP-ECM interaction
                                    
                                

                            
                                
                                    	Xiangyu Zhao
	Jiayin Chen
	Duowu Zou


                                
                                Cell & Bioscience (2022)

                            
	
                            
                                
                                    
                                        Heparanase promotes endothelial-to-mesenchymal transition in diabetic glomerular endothelial cells through mediating ERK signaling
                                    
                                

                            
                                
                                    	Kaili Chang
	Qiyuan Xie
	Xueguang Liu


                                
                                Cell Death Discovery (2022)

                            
	
                            
                                
                                    
                                        Phenotypic diversity and metabolic specialization of renal endothelial cells
                                    
                                

                            
                                
                                    	SÃ©bastien J. Dumas
	Elda Meta
	Peter Carmeliet


                                
                                Nature Reviews Nephrology (2021)

                            
	
                            
                                
                                    
                                        Glycosylation in health and disease
                                    
                                

                            
                                
                                    	Colin Reily
	Tyler J. Stewart
	Jan Novak


                                
                                Nature Reviews Nephrology (2019)

                            
	
                            
                                
                                    
                                        Endothelium structure and function in kidney health and disease
                                    
                                

                            
                                
                                    	Noemie Jourde-Chiche
	Fadi Fakhouri
	Lubka T. Roumenina


                                
                                Nature Reviews Nephrology (2019)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    
        
            
                Associated content

                
                    
                        
                            
                                Collection

                                
                                    Diabetes, Metabolism and The Kidney
                                

                            
                        

                    
                    
                
            
        

        
    

    

    
        
            
                
                    
                        
                            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
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Credits
                                
                            
	
                                
                                    Editorial input and checks
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Publishing model
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                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 Reviews Nephrology (Nat Rev Nephrol)
                
                
    
    
        ISSN 1759-507X (online)
    
    


                
    
    
        ISSN 1759-5061 (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: ]
