







    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: 17 February 2002



                    Drosophila Crumbs is a positional cue in photoreceptor adherens junctions and rhabdomeres

                    	Shayan Izaddoost1, 
	Sang-Chul Nam1, 
	Manzoor A. Bhat5, 
	Hugo J. Bellen1,2,3 & 
	â€¦
	Kwang-Wook Choi1,2,4Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 416,Â pages 178â€“183 (2002)Cite this article
                    

                    
        
            	
                        2420 Accesses

                    
	
                        210 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Drosophila Crumbs (Crb) is required for apicalâ€“basal polarity and is an apical determinant in embryonic epithelia1,2. Here, we describe properties of Crb that control the position and integrity of the photoreceptor adherens junction and photosensitive organ, or rhabdomere3. In contrast to normal photoreceptor adherens junctions and rhabdomeres, which span the depth of the retina, adherens junctions and rhabdomeres of Crb-deficient photoreceptors initially accumulate at the top of the retina and fail to maintain their integrity as they stretch to the retinal floor. We show that Crb controls localization of the adherens junction through its intracellular domain containing a putative binding site for a protein 4.1 superfamily protein (FERM)4,5. Although loss of Crb or overexpression of the FERM binding domain causes mislocalization of adherens junctions, they do not result in a significant loss of photoreceptor polarity. Mutations in CRB1, a human homologue of crb, are associated with photoreceptor degeneration in retinitis pigmentosa 12 (RP12) and Leber congenital amaurosis (LCA)6,7,8,9,10. The intracellular domain of CRB1 behaves similarly to its Drosophila counterpart when overexpressed in the fly eye. Our studies may provide clues for mechanisms of photoreceptor degeneration in RP12 and LCA.
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                    Figure 1: Dlt and Crb are localized to the rhabdomere stalk.[image: ]


Figure 2: crbâˆ’ photoreceptors fail to extend rhabdomeres and accumulate Arm distally.[image: ]


Figure 3: crbâˆ’ photoreceptor AJs and rhabdomeres are mispositioned without loss of polarity.[image: ]


Figure 4: Overexpression of CrbMycâ€“intra and human CRB1intra mislocalizes AJs and Dlt, leading to loss of cell polarity.[image: ]


Figure 5: The juxtamembrane region of Crb is suffcient to recruit AJs independently of Dlt or polarity defects.[image: ]
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