





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        A Tissue-Bioengineering Strategy for Modeling Rare Human Kidney Diseases In Vivo
  
      J.O.R. Hernandez, X. Wang, M. Vazquez-Segoviano, M.F. Sobral-Reyes, A. Moran-Horowich, M. Sundberg, M. Lopez-Marfil, D.O. Lopez-Cantu, C.K. Probst, G.U Ruiz-Esparza, K. Giannikou, E.P. Henske, D.J. Kwiatkowski, M. Sahin, D.R. Lemos

  
      doi: https://doi.org/10.1101/2021.10.20.465120 

  
  
  

J.O.R. Hernandez 
1Renal Division, Brigham and Women’s Hospital, Boston, MA 02115

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


X. Wang 
1Renal Division, Brigham and Women’s Hospital, Boston, MA 02115

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


M. Vazquez-Segoviano 
1Renal Division, Brigham and Women’s Hospital, Boston, MA 02115

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


M.F. Sobral-Reyes 
1Renal Division, Brigham and Women’s Hospital, Boston, MA 02115

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


A. Moran-Horowich 
1Renal Division, Brigham and Women’s Hospital, Boston, MA 02115

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


M. Sundberg 
2Cancer Genetics Lab, Division of Pulmonary and Critical Care Medicine, Brigham and Women’s Hospital, Boston, MA, 02115
5Harvard Medical School, Boston, MA 02115

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


M. Lopez-Marfil 
1Renal Division, Brigham and Women’s Hospital, Boston, MA 02115

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


D.O. Lopez-Cantu 
1Renal Division, Brigham and Women’s Hospital, Boston, MA 02115

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


C.K. Probst 
2Cancer Genetics Lab, Division of Pulmonary and Critical Care Medicine, Brigham and Women’s Hospital, Boston, MA, 02115

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


G.U Ruiz-Esparza 
1Renal Division, Brigham and Women’s Hospital, Boston, MA 02115

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


K. Giannikou 
2Cancer Genetics Lab, Division of Pulmonary and Critical Care Medicine, Brigham and Women’s Hospital, Boston, MA, 02115

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


E.P. Henske 
2Cancer Genetics Lab, Division of Pulmonary and Critical Care Medicine, Brigham and Women’s Hospital, Boston, MA, 02115
5Harvard Medical School, Boston, MA 02115

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


D.J. Kwiatkowski 
2Cancer Genetics Lab, Division of Pulmonary and Critical Care Medicine, Brigham and Women’s Hospital, Boston, MA, 02115
5Harvard Medical School, Boston, MA 02115

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


M. Sahin 
2Cancer Genetics Lab, Division of Pulmonary and Critical Care Medicine, Brigham and Women’s Hospital, Boston, MA, 02115
5Harvard Medical School, Boston, MA 02115

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


D.R. Lemos 
1Renal Division, Brigham and Women’s Hospital, Boston, MA 02115
5Harvard Medical School, Boston, MA 02115
6Harvard Stem Cell Institute, Cambridge, MA 02138

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
dlemos@bwh.harvard.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	Data/Code
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
The lack of animal models for certain human diseases precludes our understanding of disease mechanisms and our ability to test new therapies in vivo. Here we generated kidney organoids from Tuberous Sclerosis Complex (TSC) patient-derived-hiPSCs to recapitulate a rare kidney tumor called angiomylipoma (AML). Organoids derived from TSC2-/- hiPSCs but not from isogenic TSC2+/- or TSC2+/+ hiPSCs shared a common transcriptional signature and a myomelanocytic cell phenotype with kidney AMLs, and developed epithelial cysts, replicating two major TSC-associated kidney lesions driven by genetic mechanisms that cannot be robustly and consistently recapitulated with transgenic mice. Transplantation of multiple TSC2-/- kidney organoids into the kidneys of immunodeficient rats allowed us to recapitulate AML and cystic kidney disease in vivo, in a scalable fashion and with fidelity, and to test the efficiency of rapamycin-loaded nanoparticles as a novel approach to ablate AMLs by inducing apoptosis triggered by mTOR-inhibition. Collectively, these methods represent a novel tissue-bioengineering strategy for rare disease modeling in vivo.
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