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Elucidation of a novel inflammation amplification loop by ganglioside molecular
species
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The roles of gan?Iiosides, such as GM3 and its synthesizing enzyme GM3
synthase (GM3S), in NPC1L1-dependent cholesterol uptake have not been examined previously. Here, we
examined NPC1L1-dependent cholesterol uptake in a cell model as well as in wild-type and
apoE-deficient mice. We showed that NPC1L1-dependent cholesterol uptake was impaired in
GM3S-deficient cells and that GM3S deficiency promoted resistance to hypercholesterolemia. We also
found that KKAy GM3S KO generated by KO of the GM3S gene in the yellow obese strain, KKAy, displayed
significant amelioration of obese phenotype. Whereas KKAy mice were hyperphagic and developed
severe obesity, KKAy GM3S KO mice had significantly lower body weight and food intake, and greater
glucose and insulin tolerance.

Our findings suggest that GM3 and related gangliosides are essential for NPClL1-mediated intestinal
cholesterol absorption and play a important role leptin-melanocortin signaling.
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