







    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: 06 February 2013



                    NFIB is a governor of epithelial–melanocyte stem cell behaviour in a shared niche

                    	Chiung-Ying Chang1, 
	H. Amalia Pasolli1, 
	Eugenia G. Giannopoulou2, 
	Géraldine Guasch3, 
	Richard M. Gronostajski4, 
	Olivier Elemento2 & 
	…
	Elaine Fuchs1 

Show authors

                    

                    
                        
    Nature

                        volume 495, pages 98–102 (2013)Cite this article
                    

                    
        
            	
                        16k Accesses

                    
	
                        120 Citations

                    
	
                            36 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Skin stem cells


    


                
    
    

    
    

                
            


        
            Abstract
Adult stem cells reside in specialized niches where they receive environmental cues to maintain tissue homeostasis. In mammals, the stem cell niche within hair follicles is home to epithelial hair follicle stem cells and melanocyte stem cells, which sustain cyclical bouts of hair regeneration and pigmentation1,2,3,4. To generate pigmented hairs, synchrony is achieved such that upon initiation of a new hair cycle, stem cells of each type activate lineage commitment2,5. Dissecting the inter-stem-cell crosstalk governing this intricate coordination has been difficult, because mutations affecting one lineage often affect the other. Here we identify transcription factor NFIB as an unanticipated coordinator of stem cell behaviour. Hair follicle stem-cell-specific conditional targeting of Nfib in mice uncouples stem cell synchrony. Remarkably, this happens not by perturbing hair cycle and follicle architecture, but rather by promoting melanocyte stem cell proliferation and differentiation. The early production of melanin is restricted to melanocyte stem cells at the niche base. Melanocyte stem cells more distant from the dermal papilla are unscathed, thereby preventing hair greying typical of melanocyte stem cell differentiation mutants. Furthermore, we pinpoint KIT-ligand as a dermal papilla signal promoting melanocyte stem cell differentiation. Additionally, through chromatin-immunoprecipitation with high-throughput-sequencing and transcriptional profiling, we identify endothelin 2 (Edn2) as an NFIB target aberrantly activated in NFIB-deficient hair follicle stem cells. Ectopically induced Edn2 recapitulates NFIB-deficient phenotypes in wild-type mice. Conversely, endothelin receptor antagonists and/or KIT blocking antibodies prevent precocious melanocyte stem cell differentiation in the NFIB-deficient niche. Our findings reveal how melanocyte and hair follicle stem cell behaviours maintain reliance upon cooperative factors within the niche, and how this can be uncoupled in injury, stress and disease states.
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                    Figure 1: 
                        Conditional 
                        Nfib
                         targeting in hair follicle stem cells does not perturb hair cycle or follicle architecture.
                      [image: ]


Figure 2: 
                        NFIB loss enhances melanocyte stem-cell self-renewal and perturbs melanocyte stem-cells activity in the hair follicle stem cell niche.
                      [image: ]


Figure 3: 
                        Premature transfer of pigment promotes apoptotic cell death in hair follicle stem cells in the NFIB-deficient niche.
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Figure 4: 
                        RNA-seq and ChIP-seq analyses identify 
                        Edn2
                         as a direct NFIB-regulated gene mediating inter-stem cell crosstalk.
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        Editorial Summary
Crosstalk in a shared stem cell niche
The stem cell niche within the hair follicles of mammals contains two distinct populations — epithelial hair follicle stem cells (HFSCs) and melanocyte stem cells (McSCs), which behave cooperatively to sustain cycles of hair regeneration and pigmentation. Studying the crosstalk between the two stem cell populations has been difficult because mutations affecting one lineage typically affect the other too. In this study, Elaine Fuchs and colleagues have found that NFIB, a transcription factor expressed by HFSCs, coordinates stem cell behaviour. Deletion of Nfib specifically in HFSCs uncouples stem cell synchrony by promoting McSC proliferation and precocious differentiation. The authors also show that KIT ligand is a key dermal papilla signal promoting McSC differentiation and that endothelin-2 is a crucial NFIB target aberrantly activated in NFIB-deficient HFSCs.
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