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While aerobic 
proliferating cells use 
glucose and glutamine 
for biomass production 
through the TCA cycle, 
hypoxic cells shunt 
glucose to lactate and 
rewire glutamine 
metabolism. 
Glutamine can be 
used to drive the TCA 
cycle independently 
of glucose or 
contribute to lipid 
synthesis via 
reductive carboxylation 
of ketoglutarate
generated from 
glutamine.
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