





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Hyaluronan-NK cell Interaction Controls the Primary Vascular Barrier during Early Pregnancy
  
      Ron Hadas, Eran Gershon, Aviad Cohen, Sima Stroganov, Ofir Atrakchi, Shlomi Lazar, Ofra Golani, Bareket Dassa, Michal Elbaz, Gadi Cohen, Elena Kartvelishvily, Raya Eilam, Nava Dekel,  View ORCID ProfileMichal Neeman

  
      doi: https://doi.org/10.1101/2020.02.09.940544 

  
  
  

Ron Hadas 
1Department of Biological Regulation, Weizmann Institute, Rehovot, Israel

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


Eran Gershon 
2Agricultural Research Organization, Volcani Center, Israel

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


Aviad Cohen 
1Department of Biological Regulation, Weizmann Institute, Rehovot, Israel
3Department of Gynecology, Tel Aviv Sourasky Medical Center, Affiliated to the Sackler School of Medicine, Tel Aviv University, Israel

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


Sima Stroganov 
1Department of Biological Regulation, Weizmann Institute, Rehovot, Israel

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


Ofir Atrakchi 
1Department of Biological Regulation, Weizmann Institute, Rehovot, Israel

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


Shlomi Lazar 
4Department of Pharmacology, The Israel Institute for Biological Research, Nes Ziona, Israel

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


Ofra Golani 
5Department of Life Sciences Core Facilities, Weizmann Institute, Rehovot, Israel

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


Bareket Dassa 
5Department of Life Sciences Core Facilities, Weizmann Institute, Rehovot, Israel

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


Michal Elbaz 
2Agricultural Research Organization, Volcani Center, Israel

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


Gadi Cohen 
1Department of Biological Regulation, Weizmann Institute, Rehovot, Israel

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


Elena Kartvelishvily 
6Department of Chemical Research Support, Weizmann Institute, Rehovot, Israel

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


Raya Eilam 
7Department of Veterinary Resources, Weizmann Institute, Rehovot, Israel

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


Nava Dekel 
1Department of Biological Regulation, Weizmann Institute, Rehovot, Israel

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


Michal Neeman 
1Department of Biological Regulation, Weizmann Institute, Rehovot, Israel

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Michal Neeman
	For correspondence: 
michal.neeman@weizmann.ac.il




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Successful implantation is associated with a unique spatial pattern of vascular remodeling, characterized by profound peripheral neo-vascularization surrounding a peri-embryo avascular niche. We hypothesized that hyaluronan controls the formation of the unique vascular pattern encompassing the embryo. This hypothesis was evaluated by genetic modification of hyaluronan metabolism specifically targeted to embryonic trophoblast cells. The outcome of altered hyaluronan deposition on uterine vascular remodeling and post-implantation development were analyzed by MRI, detailed histological examinations, and RNA-sequencing of uterine NK cells. Our experiments revealed that eliminating the anti-angiogenic hyaluronan, led to elevated expression of MMP-9, VEGF-A and its receptor VEGFR-2, accompanied by reduced recruitment of uterine NK cells. Further local decrease in VEGFR-3 resulted in impaired formation of vascular sinuous folds, ectopic angiogenesis and dysfunctional uterine NK cells. Conversely, enhanced deposition of hyaluronan caused the expansion of the maternal-embryo barrier, leading to an increased diffusion distance and aborted implantation. These results demonstrate a pivotal role for hyaluronan in successful pregnancy by fine-tuning the peri-embryo avascular niche and maternal vascular morphogenesis.
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