







    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: 18 July 2016



                    Targeting CBLB as a potential therapeutic approach for disseminated candidiasis

                    	Yun Xiao1,2,3, 
	Juan Tang1,2, 
	Hui Guo1, 
	Yixia Zhao1,4, 
	Rong Tang1,2, 
	Song Ouyang1,5,6, 
	Qiuming Zeng1,5, 
	Chad A Rappleye1,7, 
	Murugesan V S Rajaram1, 
	Larry S Schlesinger1, 
	Lijian Tao2, 
	Gordon D Brown8, 
	Wallace Y Langdon9, 
	Belinda T Li1 & 
	â€¦
	Jian Zhang1Â 

Show authors

                    

                    
                        
    Nature Medicine

                        volumeÂ 22,Â pages 906â€“914 (2016)Cite this article
                    

                    
        
            	
                        5221 Accesses

                    
	
                        68 Citations

                    
	
                            83 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Fungal infection
	Pattern recognition receptors


    


                
    
    

    
    

                
            


        
            Abstract
Disseminated candidiasis has become one of the leading causes of hospital-acquired blood stream infections with high mobility and mortality. However, the molecular basis of host defense against disseminated candidiasis remains elusive, and treatment options are limited. Here we report that the E3 ubiquitin ligase CBLB directs polyubiquitination of dectin-1 and dectin-2, two key pattern-recognition receptors for sensing Candida albicans, and their downstream kinase SYK, thus inhibiting dectin-1- and dectin-2-mediated innate immune responses. CBLB deficiency or inactivation protects mice from systemic infection with a lethal dose of C. albicans, and deficiency of dectin-1, dectin-2, or both in Cblbâˆ’/âˆ’ mice abrogates this protection. Notably, silencing the Cblb gene in vivo protects mice from lethal systemic C. albicans infection. Our data reveal that CBLB is crucial for homeostatic control of innate immune responses mediated by dectin-1 and dectin-2. Our data also indicate that CBLB represents a potential therapeutic target for protection from disseminated candidiasis.
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                    Figure 1: CBLB inhibits pro-inflammatory cytokine production by macrophages after infection with C. albicans yeast cells or hyphae, and A. fumigatus conidia.[image: ]


Figure 2: CBLB associates with dectin-1 and dectin-2 in macrophages after infection with C. albicans yeast cells or hyphae.[image: ]


Figure 3: CBLB targets dectin-1 and dectin-2 for polyubiquitination and subsequent degradation in the lysosome.[image: ]


Figure 4: Loss of CBLB impairs dectin-1 and dectin-2 internalization and their downregulation at the cell surface.[image: ]


Figure 5: Introducing a dectin-1 or dectin-2 deficiency, or a double deficiency, into Cblbâˆ’/âˆ’ mice renders Cblbâˆ’/âˆ’ mice susceptible to systemic C. albicans infection.[image: ]


Figure 6: Systemic in vivo delivery of Cblb-specific siRNA into C57BL/6 mice protects them from lethal disseminated candidiasis.[image: ]
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