







    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: Oncogene]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	oncogene

	original article

	
                                    article


    
        
        
            
            
                
                    	Original Article
	Published: 20 August 2012



                    ADAMTS9 is a functional tumor suppressor through inhibiting AKT/mTOR pathway and associated with poor survival in gastric cancer

                    	W Du1,2,3Â na1, 
	S Wang1Â na1, 
	Q Zhou4, 
	X Li1, 
	J Chu5, 
	Z Chang6, 
	Q Tao4, 
	E K O Ng7, 
	J Fang2,3, 
	J J Y Sung1 & 
	â€¦
	J Yu1Â 

Show authors

                    

                    
                        
    Oncogene

                        volumeÂ 32,Â pages 3319â€“3328 (2013)Cite this article
                    

                    
        
            	
                        4796 Accesses

                    
	
                        91 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Using genome-wide promoter methylation analysis, we identified a disintegrin-like and metalloprotease with thrombospondin type 1 motif 9 (ADAMTS9) is methylated in cancer. We aim to clarify its epigenetic inactivation, biological function and clinical implication in gastric cancer. ADAMTS9 was silenced in 6 out of 8 gastric cancer cell lines. The loss of ADAMTS9 expression was regulated by promoter hypermethylation and could be restored by demethylation agent. Ectopic expression of ADAMTS9 in gastric cancer cell lines (AGS, BGC823) inhibited cell growth curve in both the cell lines (P<0.0001), suppressed colony formation (P<0.01) and induced apoptosis (P<0.001 in AGS, P<0.01 in BGC823). Moreover, conditioned culture medium from ADAMTS9-transfected cell lines significantly disrupted the human umbilical vein endothelial cell tube formation capacity on Matrigel (P<0.01 in AGS, P<0.001 in BGC823). The in vivo growth of ADAMTS9 cells in nude mice was also markedly diminished after stable expression of ADAMTS9 (P<0.001). On the other hand, ADAMTS9 knockdown promoted cell proliferation (P<0.001). We further revealed that ADAMTS9 inhibited tumor growth by blocking activation of Akt and its downstream target the mammalian target of rapamycin (mTOR). ADAMTS9 also reduced phosphorylation of mTOR downstream targets p70 ribosomal S6 kinase, eIF4E-binding protein and downregulated hypoxia-inducible factor-1Î±. Therefore, this is the first demonstration that ADAMTS9 is a critical tumor suppressor of gastric cancer progression at least in part through suppression of oncogenic AKT/mTOR signaling. Moreover, promoter methylation of ADAMTS9 was detected in 29.2% (21/72) of primary gastric tumors. Multivariate analysis showed that patients with ADAMTS9 methylation had a poorer overall survival (relative risk (RR)=2.788; 95% confidence interval, 1.474â€“5.274; P=0.002). Kaplanâ€“Meier survival curves showed that ADAMTS9 methylation was significantly associated with shortened survival in gastric cancer patients (P=0.001, log-rank test). In conclusion, ADAMTS9 acts as a functional tumor suppressor in gastric cancer through inhibiting oncogenic AKT/mTOR signaling pathway. Methylation of ADAMTS9 is an independent prognostic factor of gastric cancer.
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	7-AAD:
	
                    7-amino-actinomycin

                  
	5-Aza:
	
                    5-Aza-2â€²-deoxycytidine

                  
	ADAMTS9:
	
                    a disintegrin-like and metalloprotease with thrombospondin type 1 motif 9

                  
	BCL-2:
	
                    B-cell CLL/lymphoma 2

                  
	BGS:
	
                    bisulfite genomic sequencing

                  
	CDK4:
	
                    cyclin-dependent kinase 4

                  
	eIF4E:
	
                    eukaryotic translation initiation factor 4E

                  
	4E-BP1:
	
                    eIF4E-binding protein

                  
	EGF:
	
                    epidermal growth factor

                  
	GLUT-1:
	
                    glucose transporter 1

                  
	HIF1Î±:
	
                    hypoxia-inducible factor 1Î±

                  
	HK2:
	
                    hexokinase 2

                  
	HUVEC:
	
                    human umbilical vein endothelial cell

                  
	MSP:
	
                    methylation specific PCR

                  
	mTOR:
	
                    the mammalian target of rapamycin

                  
	PARP:
	
                    nuclear enzyme poly (ADP-ribose) polymerase

                  
	PGK1:
	
                    phospho-glycerate kinase 1

                  
	PI3K:
	
                    phosphoinositide 3-kinase

                  
	PCNA:
	
                    proliferating cell nuclear antigen

                  
	VEGFA:
	
                    vascular endothelial growth factor A.
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