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*Abstract (max 300 words)

Triacylglycerols (TAGs) are lipids found in cytoplasmic lipid droplets. Toll-like receptor activation causes increased TAG
accumulation in macrophages and enhances their inflammatory function. The increase in TAG-containing lipid droplets in
the setting of inflammation is due to both enhanced biosynthesis and reduced fatty acid release. Human
carboxylesterase 1 (CES1) is a member of the serine hydrolase superfamily and catalyzes the hydrolysis of TAG lipids,
including those containing oxidized polyunsaturated fatty acids. CES1 is expressed in monocytes/macrophages, although
its function in these cells is unclear. When CES1 expression was stably knocked down in THP-1 macrophages, marked
increases in arachidonic acid-containing TAGs was detected by LC-HRMS; ~15-20-fold higher levels than those in control
THP-1 macrophages where CES1 expression was normal. In addition, the metabolic fate of 15-hydroxyeicosatetraenoic
acid (15-HETE), which is the enzymatic product derived from IL-4-induced ALOX15, was found to be significantly altered
in the CES1 knockdown (KD) cells. Exogenously added 15-HETE (300 nM) was rapidly metabolized in macrophages by
peroxisomes to tetranor 15-HETE derivatives, or it was metabolically incorporated into the TAG pool. Interestingly, we
found that the level of esterified 15-HETE in TAGs was ~7-fold higher in CES1KD cells than in control cells after a 6-hr
treatment. Furthermore, both RNA-seq and RT-qPCR data indicated that there were pronounced differences in the
responses of control and CES1KD macrophages to M1 and M2 inflammatory stimuli (LPS/IFNg and IL-4, respectively),
with the CES1KD macrophages exhibiting a more pro-inflammatory phenotype. The observed metabolic changes in
TAG/oxylipin disposition and the resulting altered immunophenotype in the CES1KD cells is likely due to the reduced TAG
hydrolytic activity and subsequent buildup of cellular TAGs, which enhances inflammation.
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