







    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: 14 April 2005



                    Transcriptional regulation of a metastasis suppressor gene by Tip60 and β-catenin complexes

                    	Jung Hwa Kim1 na1, 
	Bogyou Kim1 na1, 
	Ling Cai2 na1, 
	Hee June Choi1, 
	Kenneth A. Ohgi2, 
	Chris Tran3, 
	Charlie Chen3, 
	Chin Ha Chung1, 
	Otmar Huber4, 
	David W. Rose5, 
	Charles L. Sawyers3, 
	Michael G. Rosenfeld2 & 
	…
	Sung Hee Baek1 

Show authors

                    

                    
                        
    Nature

                        volume 434, pages 921–926 (2005)Cite this article
                    

                    
        
            	
                        4155 Accesses

                    
	
                        260 Citations

                    
	
                            6 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    An Author Correction to this article was published on 05 July 2022

                
            
        

    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
Defining the molecular strategies that integrate diverse signalling pathways in the expression of specific gene programmes that are critical in homeostasis and disease remains a central issue in biology. This is particularly pertinent in cancer biology because downregulation of tumour metastasis suppressor genes is a common occurrence1,2, and the underlying molecular mechanisms are not well established. Here we report that the downregulation of a metastasis suppressor gene, KAI1, in prostate cancer cells involves the inhibitory actions of β-catenin, along with a reptin chromatin remodelling complex. This inhibitory function of β-catenin–reptin requires both increased β-catenin expression and recruitment of histone deacetylase activity. The coordinated actions of β-catenin–reptin components that mediate the repressive state serve to antagonize a Tip60 coactivator complex3,4,5,6,7,8 that is required for activation; the balance of these opposing complexes controls the expression of KAI1 and metastatic potential. The molecular mechanisms underlying the antagonistic regulation of β-catenin–reptin and the Tip60 coactivator complexes for the metastasis suppressor gene, KAI1, are likely to be prototypic of a selective downregulation strategy for many genes, including a subset of NF-κB target genes.
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                    Figure 1: KAI1 is a functional metastasis suppressor gene.[image: ]


Figure 2: Failure of Tip60 recruitment on KAI1 promoter is crucial for downregulation of KAI1.[image: ]


Figure 3: β-Catenin downregulates a subset of NF-κB target genes along with reptin.[image: ]


Figure 4: Tip60 and β-catenin switch affects the metastatic potential.[image: ]
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Supplementary Figure S1 
Primary tumour weights in prostate were comparable in both control vector-expressing and KAI1-expressing cell tumours. (GIF 24 kb)


Supplementary Figure S2 
Tip60 was overexpressed in LNCaP cells and immunoblot assay confirmed the expression of Tip60. Validation of specific knock-down effects of Tip60 and pontin by specific shRNA was shown. (GIF 69 kb)


Supplementary Figure S3 
A constitutive active mutant of β-catenin on Tip60 was overexpressed in RWPE1 cells or 293 cells and immunoblot confirmed the overexpression of β-catenin. Other target promoter activated by Tip60 in the presence of high levels of β-catenin was shown. Increase of β-catenin expression in the nucleus did not change the localization of Tip60. (GIF 234 kb)


Supplementary Figure S4 
Histone deacetylase is crucial for the repressive function of reptin. Validation of function of shRNAs against β-catenin, reptin, HDAC1, or HDAC3 by immunoblot analysis was shown. Both GST-pulldown assay and in vivo immunoprecipitation assays revealed that the crucial region of reptin for binding to HDAC1. (GIF 322 kb)


Supplementary Figure S5 
The PC-3 cells were used in Matrigel invasion assay. The PC-3 cells exhibited no reduction of invaded cells in response to IL-1β but increase of Tip60 expression exhibited an 80% decrease in Matrigel invasion compared to the non-treated control. (GIF 151 kb)
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