







    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]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 08 December 2010



                    Subtypes of medulloblastoma have distinct developmental origins

                    	Paul Gibson1, 
	Yiai Tong1, 
	Giles Robinson1,2, 
	Margaret C. Thompson9, 
	D. Spencer Currle1, 
	Christopher Eden1, 
	Tanya A. Kranenburg1, 
	Twala Hogg1, 
	Helen Poppleton1, 
	Julie Martin1, 
	David Finkelstein3, 
	Stanley Pounds4, 
	Aaron Weiss10, 
	Zoltan Patay5, 
	Matthew Scoggins5, 
	Robert Ogg5, 
	Yanxin Pei11, 
	Zeng-Jie Yang11, 
	Sonja Brun11, 
	Youngsoo Lee6, 
	Frederique Zindy6, 
	Janet C. Lindsey12, 
	Makoto M. Taketo13, 
	Frederick A. Boop7, 
	Robert A. Sanford7, 
	Amar Gajjar2, 
	Steven C. Clifford12, 
	Martine F. Roussel6, 
	Peter J. McKinnon6, 
	David H. Gutmann14, 
	David W. Ellison8, 
	Robert Wechsler-Reya11 & 
	â€¦
	Richard J. Gilbertson1,2Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 468,Â pages 1095â€“1099 (2010)Cite this article
                    

                    
        
            	
                        8800 Accesses

                    
	
                        582 Citations

                    
	
                            25 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cancer genetics
	CNS cancer
	Developmental biology


    


                
    
    

    
    

                
            


        
            Abstract
Medulloblastoma encompasses a collection of clinically and molecularly diverse tumour subtypes that together comprise the most common malignant childhood brain tumour1,2,3,4. These tumours are thought to arise within the cerebellum, with approximately 25% originating from granule neuron precursor cells (GNPCs) after aberrant activation of the Sonic Hedgehog pathway (hereafter, SHH subtype)3,4,5,6,7,8. The pathological processes that drive heterogeneity among the other medulloblastoma subtypes are not known, hindering the development of much needed new therapies. Here we provide evidence that a discrete subtype of medulloblastoma that contains activating mutations in the WNT pathway effector CTNNB1 (hereafter, WNT subtype)1,3,4 arises outside the cerebellum from cells of the dorsal brainstem. We found that genes marking human WNT-subtype medulloblastomas are more frequently expressed in the lower rhombic lip (LRL) and embryonic dorsal brainstem than in the upper rhombic lip (URL) and developing cerebellum. Magnetic resonance imaging (MRI) and intra-operative reports showed that human WNT-subtype tumours infiltrate the dorsal brainstem, whereas SHH-subtype tumours are located within the cerebellar hemispheres. Activating mutations in Ctnnb1 had little impact on progenitor cell populations in the cerebellum, but caused the abnormal accumulation of cells on the embryonic dorsal brainstem which included aberrantly proliferating Zic1+ precursor cells. These lesions persisted in all mutant adult mice; moreover, in 15% of cases in which Tp53 was concurrently deleted, they progressed to form medulloblastomas that recapitulated the anatomy and gene expression profiles of human WNT-subtype medulloblastoma. We provide the first evidence, to our knowledge, that subtypes of medulloblastoma have distinct cellular origins. Our data provide an explanation for the marked molecular and clinical differences between SHH- and WNT-subtype medulloblastomas and have profound implications for future research and treatment of this important childhood cancer.
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                    Figure 1: 
                        WNT and SHH subtypes of medulloblastoma are anatomically distinct.
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Figure 2: 
                        Mutant-
                        Ctnnb1
                         causes aberrant accumulation of LRL cells.
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Figure 3: 
                        Mutant-
                        Ctnnb1
                         and SHH-subtype mouse medulloblastomas are anatomically distinct.
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Figure 4: 
                        Mutant-
                        Ctnnb1
                         mouse medulloblastomas recapitulate the molecular characteristics of human WNT-subtype disease.
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        Editorial Summary
Medulloblastoma subtypes identified
Medulloblastomas, a common type of malignant childhood brain tumour, are thought in the main to arise from the cerebellum, many of them involving aberrant signalling of a signalling pathway involving Sonic Hedgehog. There is substantial heterogeneity among medulloblastomas, however, and new work shows that a distinct subtype of medulloblastoma arises from the dorsal brainstem and is associated with altered Wnt signalling. Distinct molecular and clinical profiles of the subtypes have implications for future treatment. This suggests that subgroups of medulloblastoma are intrinsically different diseases, so therapeutic strategies may need to be tailored accordingly.
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