







    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

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                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: 14 July 2013



                    An Sp1 transcription factor coordinates caspase-dependent and -independent apoptotic pathways

                    	Takashi Hirose1 & 
	H. Robert Horvitz1Â 



                    

                    
                        
    Nature

                        volumeÂ 500,Â pages 354â€“358 (2013)Cite this article
                    

                    
        
            	
                        13k Accesses

                    
	
                        47 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Apoptosis
	Differentiation


    


                
    
    

    
    

                
            


        
            Abstract
During animal development, the proper regulation of apoptosis requires the precise spatial and temporal execution of cell-death programs, which can include both caspase-dependent and caspase-independent pathways1,2. Although the mechanisms of caspase-dependent and -independent cell killing have been examined extensively, how these pathways are coordinated within a single cell that is fated to die is unknown. Here we show that the Caenorhabditis elegans Sp1 transcription factor SPTF-3 specifies the programmed cell deaths of at least two cellsâ€”the sisters of the pharyngeal M4 motor neuron and the AQR sensory neuronâ€”by transcriptionally activating both caspase-dependent and -independent apoptotic pathways. SPTF-3 directly drives the transcription of the gene egl-1, which encodes a BH3-only protein that promotes apoptosis through the activation of the CED-3 caspase3. In addition, SPTF-3 directly drives the transcription of the AMP-activated protein kinase-related gene pig-1, which encodes a protein kinase and functions in apoptosis of the M4 sister and AQR sister independently of the pathway that activates CED-3 (refs 4, 5). Thus, a single transcription factor controls two distinct cell-killing programs that act in parallel to drive apoptosis. Our findings reveal a bivalent regulatory node for caspase-dependent and -independent pathways in the regulation of cell-type-specific apoptosis. We propose that such nodes might act as features of a general mechanism for regulating cell-type-specific apoptosis and could be therapeutic targets for diseases involving the dysregulation of apoptosis through multiple cell-killing mechanisms.
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                    Figure 1: sptf-3 and pig-1 promote the death of the M4 sister cell.


Figure 2: pig-1 is a direct transcriptional target of SPTF-3 in the regulation of the death of the M4 sister cell.


Figure 3: sptf-3 directly drives egl-1 expression in the M4 sister.


Figure 4: SPTF-3 functions cell autonomously to promote apoptosis of the M4 sister and the AQR sister.
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        Editorial Summary
Two roads to programmed cell death
The removal of cells during development requires the precise execution of cell-death programs, which can include both caspase-dependent and caspase-independent pathways. Takashi Hirose and H. Robert Horvitz report that a single upstream factor can drive both, in parallel, to destroy a single cell. They show in C. elegans that the transcription factor SPTF-3 not only drives the transcription of the egl-1 gene, which promotes apoptosis through the activation of caspases, but also the transcription of pig-1, which codes for a protein kinase and kills cells in a caspase-independent manner. Thus different cell-killing pathways can be coordinated by a single transcription factor. The authors suggest that such 'cell-death nodes' might be important therapeutic targets for diseases caused by excessive cell death.
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