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            Abstract
The coordination of stem- and blast-cell behaviours, such as self-renewal, differentiation and quiescence, with physiological changes underlies growth, regeneration and tissue homeostasis1,2,3. Germline stem and somatic blast cells in newly hatched Caenorhabditis elegans larvae can suspend postembryonic development, which consists of diverse cellular events such as migration, proliferation and differentiation, until the nutritional state becomes favourable (termed L1 diapause4,5,6). Although previous studies showed that the insulin/insulin-like growth factor (IGF) signalling (IIS) pathway regulates this developmental quiescence5,6,7,8, the detailed mechanism by which the IIS pathway enables these multipotent cells to respond to nutrient availability is unknown. Here we show in C. elegans that the microRNA (miRNA) miR-235, a sole orthologue of mammalian miR-92 from the oncogenic miR-17-92 cluster9,10, acts in the hypodermis and glial cells to arrest postembryonic developmental events in both neuroblasts and mesoblasts. Expression of mir-235 persists during L1 diapause, and decreases upon feeding in a manner dependent on the IIS pathway. Upregulation of one of the miR-235 targets, nhr-91, which encodes an orthologue of mammalian germ cell nuclear factor, is responsible for defects caused by loss of the miRNA. Our findings establish a novel role of a miR-92 orthologue in coupling blast-cell behaviours to the nutritional state.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: mir-235 is required for suppressing blast-cell reactivation and other postembryonic developmental events during starvation-induced L1 diapause.[image: ]


Figure 2: mir-235 acts in the hypodermis and glia.[image: ]


Figure 3: Expression of mir-235 is negatively regulated by feeding via the IIS pathway.[image: ]


Figure 4: nhr-91 mRNA is a target of miR-235.[image: ]
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        Editorial Summary
A microRNA links cell division and nutrition status
When they hatch during nutritional shortage, Caenorhabditis elegans L1 larva do not begin post-embryonic development, and somatic progenitor-cell (blast-cell) division is arrested until the nutritional state is more favourable. Previous studies have reported that the insulin/IGF signalling pathway regulates this blast-cell quiescence. This study identifies a microRNA, miR-235, that acts downstream of the insulin/IGF signalling pathway to modulate quiescence of blast cells. During starvation, miR-235 is expressed in both glia and the hypodermis, where it redundantly regulates quiescence. Upon feeding, activation of insulin/IGF signalling downregulates miR-235, promoting the reactivation of blast cells.
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