





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Heparanase promotes Syndecan-1 expression to mediate fibrillar collagen and mammographic density in human breast tissue cultured ex vivo
  
      Xuan Huang, Gina Reye, Konstantin I. Momot, Tony Blick, Thomas Lloyd, Wayne D. Tilley, Theresa E. Hickey, Cameron E. Snell, Rachel K. Okolicsanyi, Larisa M. Haupt, Vito Ferro, Erik W. Thompson, Honor J Hugo

  
      doi: https://doi.org/10.1101/2020.06.04.135202 

  
  
  

Xuan Huang 
1Queensland University of Technology, Institute of Health and Biomedical Innovation, Kelvin Grove, QLD, Australia
2Translational Research Institute, Woolloongabba, QLD, Australia
5Queensland University of Technology, School of Biomedical Science, Brisbane, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Gina Reye 
1Queensland University of Technology, Institute of Health and Biomedical Innovation, Kelvin Grove, QLD, Australia
2Translational Research Institute, Woolloongabba, QLD, Australia
5Queensland University of Technology, School of Biomedical Science, Brisbane, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Konstantin I. Momot 
1Queensland University of Technology, Institute of Health and Biomedical Innovation, Kelvin Grove, QLD, Australia
3Queensland University of Technology, Faculty of Science and Engineering, Brisbane, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Tony Blick 
1Queensland University of Technology, Institute of Health and Biomedical Innovation, Kelvin Grove, QLD, Australia
2Translational Research Institute, Woolloongabba, QLD, Australia
5Queensland University of Technology, School of Biomedical Science, Brisbane, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Thomas Lloyd 
4Radiology Department, Princess Alexandra Hospital, Woolloongabba, QLD, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Wayne D. Tilley 
7Dame Roma Mitchell Cancer Research Laboratories, Adelaide Medical School, University of Adelaide, Adelaide, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Theresa E. Hickey 
7Dame Roma Mitchell Cancer Research Laboratories, Adelaide Medical School, University of Adelaide, Adelaide, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Cameron E. Snell 
8Cancer Pathology Research Group, Mater Research Institute - The University of Queensland, Brisbane, QLD, Australia
9Mater Pathology, Mater Hospital Brisbane, South Brisbane, QLD, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Rachel K. Okolicsanyi 
1Queensland University of Technology, Institute of Health and Biomedical Innovation, Kelvin Grove, QLD, Australia
5Queensland University of Technology, School of Biomedical Science, Brisbane, Australia
6Queensland University of Technology (QUT), Genomics Research Centre, School of Biomedical Sciences, Institute of Health and Biomedical Innovation, Kelvin Grove, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Larisa M. Haupt 
1Queensland University of Technology, Institute of Health and Biomedical Innovation, Kelvin Grove, QLD, Australia
5Queensland University of Technology, School of Biomedical Science, Brisbane, Australia
6Queensland University of Technology (QUT), Genomics Research Centre, School of Biomedical Sciences, Institute of Health and Biomedical Innovation, Kelvin Grove, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Vito Ferro 
10School of Chemistry and Molecular Biosciences, the University of Queensland, Brisbane, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Erik W. Thompson 
1Queensland University of Technology, Institute of Health and Biomedical Innovation, Kelvin Grove, QLD, Australia
2Translational Research Institute, Woolloongabba, QLD, Australia
5Queensland University of Technology, School of Biomedical Science, Brisbane, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Honor J Hugo 
1Queensland University of Technology, Institute of Health and Biomedical Innovation, Kelvin Grove, QLD, Australia
2Translational Research Institute, Woolloongabba, QLD, Australia
5Queensland University of Technology, School of Biomedical Science, Brisbane, Australia

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
honor.hugo@qut.edu.au




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Mammographic density (MD) is a strong and independent factor for breast cancer (BC) risk and is increasingly associated with BC progression. We have previously shown in mice that high MD, which is characterised by the preponderance of a fibrous stroma, facilitates BC xenograft growth and metastasis. This stroma is rich in extracellular matrix (ECM) factors, including heparan sulfate proteoglycans (HSPGs), such as the BC-associated syndecan-1 (SDC1). These proteoglycans tether growth factors, which are released by heparanase (HPSE). MD is positively associated with estrogen exposure and, in cell models, estrogen has been implicated in the upregulation of HPSE, the activity of which promotes SDC expression. Herein we describe a novel measurement approach (single-sided NMR) using a patient-derived explant (PDE) model of normal human (female) mammary tissue cultured ex vivo to investigate the role(s) of HPSE and SDC1 on MD. Relative HSPG gene and protein analyses determined in patient-paired high versus low MD tissues identified SDC1 and SDC4 as potential mediators of MD. Using the PDE model we demonstrate that HPSE promotes SDC1 rather than SDC4 expression and cleavage, leading to increased MD. In this model system, synstatin (SSTN), an SDC1 inhibitory peptide designed to decouple SDC1-ITGαvβ3 parallel collagen alignment, reduced the abundance of fibrillar collagen as assessed by picrosirius red viewed under polarised light, and reduced MD. Our results reveal a potential role for HPSE in maintaining MD via its direct regulation of SDC1, which in turn physically tethers collagen into aligned fibres characteristic of MD. We propose that inhibitors of HPSE and/or SDC1 may afford an opportunity to reduce MD in high BC risk individuals and reduce MD-associated BC progression in conjunction with established BC therapies.
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