







    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



	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 07 June 2017



                    Nutrient acquisition strategies of mammalian cells

                    	Wilhelm Palm1 & 
	Craig B. Thompson1Â 



                    

                    
                        
    Nature

                        volumeÂ 546,Â pages 234â€“242 (2017)Cite this article
                    

                    
        
            	
                        23k Accesses

                    
	
                        260 Citations

                    
	
                            152 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cancer metabolism
	Cell growth
	Growth factor signalling


    


                
    
    

    
    

                
            


        
            Abstract
Mammalian cells are surrounded by diverse nutrients, such as glucose, amino acids, various macromolecules and micronutrients, which they can import through transmembrane transporters and endolysosomal pathways. By using different nutrient sources, cells gain metabolic flexibility to survive periods of starvation. Quiescent cells take up sufficient nutrients to sustain homeostasis. However, proliferating cells depend on growth-factor-induced increases in nutrient uptake to support biomass formation. Here, we review cellular nutrient acquisition strategies and their regulation by growth factors and cell-intrinsic nutrient sensors. We also discuss how oncogenes and tumour suppressors promote nutrient uptake and thereby support the survival and growth of cancer cells.
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                    Figure 1: The nutritional requirements for mammalian cell growth.


Figure 2: Coordination of cell growth and nutrient uptake.


Figure 3: Metabolic control by the mTORC1 signalling pathway.


Figure 4: Growth factor signalling regulates the repertoire of nutrient uptake pathways in mammalian cells.


Figure 5: Metabolic cooperation between cancer cells and non-transformed cells.
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