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Wnt5a protects against intracellular cholesterol accumulation through inhibition of the
mevalonate pathway
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A

dipose tissue is an easily accessible tissue that in addition to its roles in storage of excess energy in form of triglyceride also
contains the largest pool of cholesterol in the body and plays a critical role in maintaining cholesterol homeostasis. The
mechanism of this regulation is however unknown. We reported previously that LRP1, a trans-membrane receptor positively
regulates a Wnt5a signaling pathway that protects against intracellular cholesterol and cholesteryl-esters accumulation in cells
submitted to adipogenesis. To investigate the role of Wnt5a in cholesterol homeostasis we generated mice overexpressing Wnt5a
in adipose tissue (aTgWnt5a). aTgWnt5a mice fed a regular chow diet exhibit a decrease in adipocyte cholesterol levels with no
difference in triglycerides content compared to controls. This was accompanied by an inhibition in adipose tissue of the HMGCoA reductase, the rate-limiting enzyme for cholesterol biosynthesis. mRNA and protein levels of HMG CoA reductase were
both severely decreased compared to controls suggesting that Wnt5a interfere with cholesterol biosynthesis. In agreement with
this hypothesis, we found an increase in Insig-1 protein and mRNA levels in adipocytes from these mice, with no difference in
SREBPs mRNA expressions. We confirmed in vitro the effects of Wnt5a on the HMGCoA reductase levels. Similarly, Wnt5a
increased Insig-1 protein when stably transfected in MEFs. In agreement with an inhibition effect of Wnt5a on cholesterol
biosynthesis, SREBP2 cleavage, and nuclear translocation were reduced in Wnt5a transfected cells. These data suggested that
Wnt5a protects against cholesterol intracellular accumulation through inhibition of its biosynthesis.
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