







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 11 September 2017



                    A mouse model for embryonal tumors with multilayered rosettes uncovers the therapeutic potential of Sonic-hedgehog inhibitors

                    	Julia E Neumann1,2,3 na1, 
	Annika K Wefers1,4,5,6 na1, 
	Sander Lambo7, 
	Edoardo Bianchi1, 
	Marie Bockstaller1, 
	Mario M Dorostkar1,8, 
	Valerie Meister1, 
	Pia Schindler1,3, 
	Andrey Korshunov4,5,6, 
	Katja von Hoff9, 
	Johannes Nowak10,11, 
	Monika Warmuth-Metz10, 
	Marlon R Schneider12, 
	Ingrid Renner-Müller12, 
	Daniel J Merk1 nAff19, 
	Mehdi Shakarami1,13, 
	Tanvi Sharma7, 
	Lukas Chavez7, 
	Rainer Glass14, 
	Jennifer A Chan15, 
	M Mark Taketo16, 
	Philipp Neumann17, 
	Marcel Kool7 & 
	…
	Ulrich Schüller1,2,3,18 

Show authors

                    

                    
                        
    Nature Medicine

                        volume 23, pages 1191–1202 (2017)Cite this article
                    

                    
        
            	
                        5086 Accesses

                    
	
                        36 Citations

                    
	
                            31 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cancer models
	CNS cancer
	Oncogenesis


    


                
    
    

    
    

                
            


        
            Abstract
Embryonal tumors with multilayered rosettes (ETMRs) have recently been described as a new entity of rare pediatric brain tumors with a fatal outcome. We show here that ETMRs are characterized by a parallel activation of Shh and Wnt signaling. Co-activation of these pathways in mouse neural precursors is sufficient to induce ETMR-like tumors in vivo that resemble their human counterparts on the basis of histology and global gene-expression analyses, and that point to apical radial glia cells as the possible tumor cell of origin. Overexpression of LIN28A, which is a hallmark of human ETMRs, augments Sonic-hedgehog (Shh) and Wnt signaling in these precursor cells through the downregulation of let7-miRNA, and LIN28A/let7a interaction with the Shh pathway was detected at the level of Gli mRNA. Finally, human ETMR cells that were transplanted into immunocompromised host mice were responsive to the SHH inhibitor arsenic trioxide (ATO). Our work provides a novel mouse model in which to study this tumor type, demonstrates the driving role of Wnt and Shh activation in the growth of ETMRs and proposes downstream inhibition of Shh signaling as a therapeutic option for patients with ETMRs.
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                    Figure 1: Simultaneous activation of the Wnt and Shh pathways in neural precursors leads to the formation of forebrain tumors.[image: ]


Figure 2: Radial glia cells of the cortical VZ are candidate cells of origin for GBS tumors and human ETMRs.[image: ]


Figure 3: GBS tumors are similar to human ETMRs.[image: ]


Figure 4: Wnt and Shh targets lie downstream of LIN28A.[image: ]


Figure 5: Effects of Lin28A on Wnt and Shh are mediated via let-7a.[image: ]


Figure 6: GBS tumors and ETMRs respond to arsenic trioxide (ATO).[image: ]
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