







    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: 27 July 2008



                    Hepatocyte-specific ablation of Foxa2 alters bile acid homeostasis and results in endoplasmic reticulum stress

                    	Irina M Bochkis1, 
	Nir E Rubins1, 
	Peter White1, 
	Emma E Furth2, 
	Joshua R Friedman3 & 
	â€¦
	Klaus H Kaestner1Â 

Show authors

                    

                    
                        
    Nature Medicine

                        volumeÂ 14,Â pages 828â€“836 (2008)Cite this article
                    

                    
        
            	
                        2527 Accesses

                    
	
                        144 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Production of bile by the liver is crucial for the absorption of lipophilic nutrients. Dysregulation of bile acid homeostasis can lead to cholestatic liver disease and endoplasmic reticulum (ER) stress. We show by global location analysis ('ChIP-on-chip') and cell typeâ€“specific gene ablation that the winged helix transcription factor Foxa2 is required for normal bile acid homeostasis. As suggested by the location analysis, deletion of Foxa2 in hepatocytes in mice using the Cre-lox system leads to decreased transcription of genes encoding bile acid transporters on both the basolateral and canalicular membranes, resulting in intrahepatic cholestasis. Foxa2-deficient mice are strikingly sensitive to a diet containing cholic acid, which results in toxic accumulation of hepatic bile salts, ER stress and liver injury. In addition, we show that expression of FOXA2 is markedly decreased in liver samples from individuals with different cholestatic syndromes, suggesting that reduced FOXA2 abundance could exacerbate the injury.
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                    Figure 1: Foxa2 controls hepatic bile acid homeostasis and protects the liver from bile acid toxicity.[image: ]


Figure 2: FOXA2 expression is reduced in human cholestatic livers.[image: ]


Figure 3: Foxa2 regulates several genes involved in hepatic bile acid transport directly.[image: ]


Figure 4: Foxa2 deficiency in the liver causes ER stress.[image: ]


Figure 5: Foxa2 regulates the phase I detoxification enzyme, Cyp3a11.[image: ]


Figure 6: A model for the regulation of hepatic bile acid homeostasis by Foxa2.[image: ]
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