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Dysfunctional fatty acid (FA) metabolism plays an important role in the pathogenesis of p-cell
dysfunction and loss of B-cell mass in type 2 diabetes (T2D). Elovl6 is a microsomal enzyme that is
responsible for converting C16 saturated and monounsaturated FAs into C18 species. To define its role in
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T2D development, we assessed the effects of Elovl6 deletion in leptin receptor-deficient C57BL/KsJ
db/db mice, a model of T2D. db/db;Elovl6~~ mice had a markedly increased B-cell mass with increased
proliferation and decreased apoptosis, an adaptive increase in insulin, and improved glycemic control.
db/db islets were characterized by a prominent elevation of oleate, cell stress, and inflammation, which
was completely suppressed by Elovl6 deletion. As a mechanistic ex vivo experiment, isolated islets from
Elovl6™ mice exhibited reduced susceptibility to palmitate-induced inflammation, ER stress, and B-cell
apoptosis. In contrast, oleate-treated islets resulted in impaired GSIS with suppressed related genes
irrespective Elovl6 gene. Taken together, Elovl6 is a fundamental factor linking dysregulated lipid
metabolism to B-cell dysfunction, islet inflammation, and B-cell apoptosis in T2D, highlighting oleate as
the potential culprit of 3-cell lipotoxicity.

FAs constitute the critical components of cell structure and function, and dysregulation of FA
composition may exert diverging vascular effects including proliferation, migration, and differentiation of
vascular smooth muscle cells (VSMCs). We investigated the role of Elovl6 in the regulation of
phenotypic switching of VSMC. Neointima formation following wire injury was markedly inhibited in
Elovl6-null mice, and cultured VSMCs with siRNA-mediated knockdown of Elovl6é was barely
responsive to PDGF-BB. Elovl6 inhibition induced cell cycle suppressors p53 and p21 and reduced the
mammalian targets of rapamycin (mTOR) phosphorylation and VSMC marker expression. These changes
are ascribed to increased palmitate levels and reduced oleate levels, changes that lead to reactive oxygen
species (ROS) production and resulting AMP-activated protein kinase (AMPK) activation. Notably,
Elovl6 inhibition robustly induced the pluripotency gene Krippel-like factor 4 (KLF4) expression in
VSMC, and KLF4 knockdown significantly attenuated AMPK-induced phenotypic switching of VSMC,
indicating that KLF4 is a bona fide target of AMPK. We demonstrate for the first time that dysregulation
of Elovl6-driven long-chain fatty acid metabolism induces phenotypic switching of VSMC via ROS
production and AMPK/KLF4 signaling that leads to growth arrest and downregulation of VSMC marker
expression. The modulation of Elovl6-mediated cellular processes may provide an intriguing approach
for tackling atherosclerosis and postangioplasty restenosis.

Here, by combining lipidomics with transcriptome analysis, we demonstrate that Rb depletion
in mouse embryonic fibroblasts (MEFSs) induces significant alterations in their lipid composition.
We discovered that Rb depletion induced increase in lysophosphatidylserine (LPS),
diacylglycerol (DAG), fatty acid (FA), acylcarnitine (AcCar), phosphatidylcholine (PC),
arachidonoyl ethanolamine (AEA), and decrease in phosphatidylglycerol (PG), monoacylglycerol
(MAG), without change in total lipid per protein levels. Analysis of the acyl chain composition of
DAG, PC and phosphatidylserine (PS) revealed increase of saturated and mono-unsaturated
acyl chains with specific carbon chain length. Consistently, we observed that Rb depletion
increased the levels of FAs with the corresponding carbon chain length and number of
carbon-carbon double bonds such as myristic acid (14:0), palmitic acid (16:0), stearic acid (18:0)
and all forms of FA 18:1. Microarray analysis revealed that Rb depletion induced significant
upregulation of enzymes involved in elongation and desaturation of FAs. Among these, we found
that Elovl6 and stearoyl-CoA desaturase 1 (Scd1) are the most robustly controlled by Rb possibly
through E2F and sterol regulatory element-binding protein (SREBP) transcription factors.
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Depletion of Elovl6é or Scdl significantly suppressed colony formation, sphere formation and
xenograft tumor growth of Rb-deficient tumor cells. Suppression of self-renewal by the SCD1
inhibitor was rescued upon supplementation of the mono-unsaturated FAs generated by this
enzyme. This study suggests a novel role for Rb in suppressing the malignant progression of

tumors by controlling the lipid composition.
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