







    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: Cellular & Molecular Immunology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	cellular & molecular immunology

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 30 September 2022



                    Serine metabolism orchestrates macrophage polarization by regulating the IGF1–p38 axis

                    	Xiao Shan1 na1, 
	Penghui Hu1 na1, 
	Lina Ni1 na1, 
	Long Shen1, 
	Yanan Zhang1, 
	Zemin Ji1, 
	Yan Cui1, 
	Meihua Guo2, 
	Haoan Wang2, 
	Liyuan Ran2,3, 
	Kun Yang3, 
	Ting Wang4, 
	Lei Wang5, 
	Bin Chen5, 
	Zhi Yao6, 
	Yingjie Wu2,3,7 & 
	…
	Qiujing Yu1 

Show authors

                    

                    
                        
    Cellular & Molecular Immunology

                        volume 19, pages 1263–1278 (2022)Cite this article
                    

                    
        
            	
                        3123 Accesses

                    
	
                        32 Citations

                    
	
                            1 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Innate immunity
	Monocytes and macrophages


    


                
    
    

    
    

                
            


        
            Abstract
Serine metabolism is reportedly involved in immune cell functions, but whether and how serine metabolism regulates macrophage polarization remain largely unknown. Here, we show that suppressing serine metabolism, either by inhibiting the activity of the key enzyme phosphoglycerate dehydrogenase in the serine biosynthesis pathway or by exogenous serine and glycine restriction, robustly enhances the polarization of interferon-γ-activated macrophages (M(IFN-γ)) but suppresses that of interleukin-4-activated macrophages (M(IL-4)) both in vitro and in vivo. Mechanistically, serine metabolism deficiency increases the expression of IGF1 by reducing the promoter abundance of S-adenosyl methionine-dependent histone H3 lysine 27 trimethylation. IGF1 then activates the p38-dependent JAK–STAT1 axis to promote M(IFN-γ) polarization and suppress STAT6-mediated M(IL-4) activation. This study reveals a new mechanism by which serine metabolism orchestrates macrophage polarization and suggests the manipulation of serine metabolism as a therapeutic strategy for macrophage-mediated immune diseases.
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