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Fatty acid-binding proteins (FABPs) are a family of lipid chaperones. Among FABPs, aP2
(FABP4/A-FABP) and mall (FABP5/E-FABP) are expressed in both adipocytes and macrophages. We
have demonstrated that both aP2 and mall play a significant role in many aspects of metabolic syndrome.
We recently developed a specific inhibitor of aP2 and showed that it can treat diabetes and
atherosclerosis in several animal models in a target specific manner. Interestingly, it has been shown that
aP2 is secreted from adipocytes although there are no typical signal peptides of secretion. Several clinical
studies have demonstrated that serum aP2 levels are associated with obesity, type 2 diabetes, and risk for
cardiovascular diseases. However, it is still unknown whether secreted aP2 might have a physiological
function. Using blood samples of the Tanno-Sobetsu Study cohort, we measured aP2 concentration and
found that aP2 was an independent predictor of insulin resistance independent of adiposity. We also
demonstrated that aP2 concentration would be a prognostic marker for cardiovascular disease.

On the other hand, the endoplasmic reticulum (ER) is a vital organelle that serves as the quality control
device for proteins and coordinates the synthesis, folding, and trafficking of proteins. The proper function
of ER is critical for metabolism. ER stress and inappropriate adaptation through the unfolded protein
response (UPR) is a feature of obesity, insulin resistance, and type 2 diabetes. The principal branches of
UPR signaling are mediated through three molecules: inositol-requiring enzyme 1 (IRE1), PKR-like
endoplasmic-reticulum kinase (PERK) and activating transcription factor 6 (ATF6). It has been indicated
that ER stress is critical to the initiation and integration of pathways of inflammation and several diseases.
However, the role of each canonical UPR sensor in metabolic regulation is not yet clearly understood. We
examined the role of the PERK pathway in obesity and peripheral insulin sensitivity. Since PERK knockout
mice are lethal, we used PERK heterozygous (Perk™) mice. Perk”” mice on a high fat diet had higher
levels of glucose levels during glucose tolerance and insulin tolerance tests than did the controls,
indicating that Perk*” mice are more insulin resistant. Compromise of the PERK branch led to activation of
inflammation and inhibition of insulin receptor signaling.




