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Knockdown of perilipin 4, a surface protein on lipid droplets affects energy metabolism in adipocytes
via AMP-activated protein kinase
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—— Abstract
Adipocytes synthesize and store triacylglycerols, while secreting bioactive substances that affect systemic
energy metabolism and inflammatory conditions. To investigate the mechanisms of metabolic and
inflammatory changes caused by adipocyte hypertrophy, we generated a cell line in which perilipin-4, a protein
speculated to be involved in triacylglycerol synthesis and degradation on the surface of adipocytes. In this study,
the mRNA expression levels of energy metabolism-related proteins and mitochondrial morphology were
investigated to determine the effects of perilipin-4 on energy metabolism in adipocytes. In addition, focusing
on AMP-activated protein kinase (AMPK) that play an important role in regulating metabolism, the effects of
AICAR, the AMPK-activating reagent, on perilipin 4-knockdown cells were investigated.

The knockdown of perilipin 4 was performed by transfection of the specific ShRNA to 3T3-L1 cells. The
knocked down cells were differentiated to adipocytes, cultured for 18 or 30 days and used to mRNA
quantification and fluorescence microscopy. Before the experiments, AICAR was added to the medium at ImM
and cultured the cells for 24 hours. Knockdown of perilipin-4 reduced mRNA expression of energy metabolism-
related proteins and increased expression of the inflammatory cytokine MCP-1. Mitochondria appeared to be
split and present throughout the cells, away from around the lipid droplets in the knockdown cells. Activation
of AMPK restored mRNA expression levels of energy metabolism-related proteins and mitochondrial
morphology, but not MCP-1 expression levels. These results suggest that the lipid droplet surface protein
perilipin 4 may regulate adipocyte energy metabolism via AMPK, and that the increased inflammatory
cytokines in perilipin 4-knocked down cells may be caused by a regulatory pathway different from energy

metabolism.
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