
Proliferating versus nonproliferating cells have different metabolic needs. 

quiescent or differentiated

Housekeeping functions Housekeeping functions + anabolic reaction + antioxidant functions



Proliferating cells require glycolysis (aerobic glycolysis) and mitochondrial metabolism 

Hexosamine pathway Glycosylation of proteins

+NADH

LDH

NADPH from:

- PPP
- One carbon metabolism

- IDH

- Malic enzyme

ATP from:

- TCA
- glycolysis



Glutamate generates multiple amino acids. 



Cell proliferation requires nutrient transporters 



GLUTs: Glucose transporters 



T cells engage in different types of metabolism depending on their functions 



Cancer metabolism heterogeneity 



Other example cancer metabolism 



Cancer cells maintain redox balance 



Signaling pathways that regulate cancer cell metabolism 

mTOR
Kras
Myc



Proliferating cancer cells express PKM2 to regulate glycolysis 



Metabolic adaptation in hypoxia 



Alterations in certain metabolic enzymes drive cancer

→ Folate and NADPH



Metabolism and cancer spreading



Metabolism can be targeted for cancer therapy

Repurposing the antidiabetic drug metformin to reduces tumorigenesis 
through multiple mechanisms
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