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Studies on the function of the lipid droplet surface
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The surface of lipid droplets (LDs) has properties different from other
biological membranes and recruit unique proteins. In hepatocytes exposed to the endoplasmic
reticulum stress, we discovered that lipids, which are normally secreted as lipoproteins, enter the
nucleus and generate nuclear LDs. These nuclear LDs recruit and activate CCTa , an isoform of the
enzyme critical for phosphatidylcholine synthesis, thereby contributing to mitigation of the
endoplasmic reticulum stress. In cells under starvation, free fatty acids derived from digested self

materials generate cytoplasmic LDs. On those LDs, CCTP 3, a different isoform of CCT, is activated,
and this helps cells to maintain autophagy and survive for a prolonged time in starvation.
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