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Lipid droplets can “talk” to the cell nucleus and 
regulate leptin expression
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Leptin represents a central metabolic regulator that controls food intake, energy expenditure, lipid metabolism and several 
other important physiological functions of the mammalian organism. Production of leptin by adipocytes is acutely controlled 

by nutrient uptake. In addition, it has been long known that larger adipocytes with significant triglyceride stores secret more leptin, 
than smaller cells, although the regulation of leptin expression has not been understood mechanistically. We have shown that 
insulin and nutrients dramatically increase the expression of the transcription factor Egr1 via the mTORC1-mediated pathway. 
Egr1 directly binds to the leptin promoter and stimulates leptin expression. Unexpectedly, the lipid droplet (LD) protein FSP27 
(a.k.a. CIDEC) may act a novel regulator of the transcriptional activity of Egr1. To this end, we have found that FSP27 is localized 
not only on the surface of LDs, but also in the cell nucleus. Furthermore, FSP27 binds to Egr1 and blocks its effect on the 
activity of the leptin promoter. Expression of endogenous FSP27 is induced in differentiating 3T3-L1 adipocytes between days 
2 and 3 when LDs are beginning to form. When we ectopically express FSP27 in undifferentiated pre-adipocytes, it is localized 
predominantly in the cell nucleus and is then distributed to the LD upon cell differentiation so that in differentiated adipocytes, 
over 80% of total FSP27 is associated with LDs in the cytosol. We suggest that increasing size of LDs may “pull” FSP27 out of the 
nucleus which should lead to the activation of leptin expression via Egr1. Thus, FSP27 may link the size of LDs (i.e. intracellular 
triglyceride reserves) to the expression of leptin. 
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