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            Abstract
Up to 49% of certain types of cancer are attributed to obesity, and potential mechanisms include overproduction of hormones, adipokines, and insulin. Cytotoxic immune cells, including natural killer (NK) cells and CD8+ T cells, are important in tumor surveillance, but little is known about the impact of obesity on immunosurveillance. Here, we show that obesity induces robust peroxisome proliferator-activated receptor (PPAR)-driven lipid accumulation in NK cells, causing complete ‘paralysis’ of their cellular metabolism and trafficking. Fatty acid administration, and PPARα and PPARδ (PPARα/δ) agonists, mimicked obesity and inhibited mechanistic target of rapamycin (mTOR)-mediated glycolysis. This prevented trafficking of the cytotoxic machinery to the NK cell–tumor synapse. Inhibiting PPARα/δ or blocking the transport of lipids into mitochondria reversed NK cell metabolic paralysis and restored cytotoxicity. In vivo, NK cells had blunted antitumor responses and failed to reduce tumor growth in obesity. Our results demonstrate that the lipotoxic obese environment impairs immunosurveillance and suggest that metabolic reprogramming of NK cells may improve cancer outcomes in obesity.
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                    Fig. 1: NK cells from HFD mice show upregulation of lipid metabolism-related genes and downregulation of the killing machinery.


Fig. 2: Obesity leads to NK cell loss of function and lipid accumulation.


Fig. 3: Lipid uptake and accumulation leads to NK cell loss of function.


Fig. 4: Lipid accumulation during obesity impairs mTOR pathway.


Fig. 5: Lipid accumulation during obesity negatively impacts NK cell metabolism.


Fig. 6: Activation of the PPARα/δ pathway induces functional and metabolic defects in NK cells.


Fig. 7: The decreased ability of NK cells to kill tumor cells in obesity is related to a defect of lytic granule polarization and can be reversed with metabolic reprograming.


Fig. 8: Lipid uptake reduces NK cell antitumor activity in vivo.
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              The data that support the findings of this study are available from the corresponding author upon reasonable request.
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