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            Key Points

                	
                  The Hedgehog (HH) pathway is an important regulator of embryogenesis that has also been implicated in tumour development. As all HH signalling through the canonical pathway requires Smoothened (SMO), small molecules such as GDC-0449, which inhibit SMO function, completely block all HH pathway signalling regardless of the ligand.

                
	
                  Drugs based on cyclopamine and other compounds that target SMO have been developed and are currently in Phase I and Phase II clinical trials. Drugs that target other aspects of the HH signalling pathway are also in development.

                
	
                  Initial results suggest that SMO inhibitors will prove useful in the treatment of basal cell carcinoma and in the subtype of medulloblastoma that is dependent on HH signalling.

                
	
                  It is important to understand how HH inhibitors could be used to treat other cancers, perhaps in combination with other therapies, which do not carry genetic lesions in the HH pathway, but that rely on HH signalling for disease progression. Improved understanding of cancer biology, particularly the interplay among cancer cells and stromal tissues, will help broaden the usefulness of such agents.

                
	
                  The identification of reliable biomarkers that indicate patients who are most likely to benefit from HH inhibitors, including non-invasive imaging approaches, is essential.

                
	
                  Understanding resistance mechanisms and developing methods to overcome resistance to SMO inhibitors will also be important in the future.

                
	
                  The importance of HH pathways during development and studies in mice indicate that SMO inhibitors in children with medulloblastoma will need to be used with care, so that potential effects on skeletal and brain development are avoided.

                
	
                  Given the dramatic responses reported in basal cell carcinoma and medulloblastoma in early trials, it is highly likely that SMO inhibitors will ultimately be approved as new therapeutic agents for treating cancer. This should be viewed as a success for basic, broad-based research in developmental biology, as well as cancer research, which laid a strong foundation for this translational opportunity.

                


              

Abstract
Research into basic developmental biology has frequently yielded insights into cancer biology. This is particularly true for the Hedgehog (HH) pathway. Activating mutations in the HH pathway cause a subset of sporadic and familial, skin (basal cell carcinoma) and brain (medulloblastoma) tumours. Furthermore, the growth of many human tumours is supported by HH pathway activity in stromal cells. Naturally occurring and synthetic inhibitors of HH signalling show great promise in animal models and in early clinical studies. However, it remains unclear how many cancers will ultimately benefit from these new, molecularly targeted therapies.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Summary of the HH signalling pathway.[image: ]
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