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Abstract

Lipids play an essential role within the heart as they are involved in energy storage,
membrane stability and signaling. Changes in cardiac lipid composition and utilization
may thus have profound effects on cardiac function. Importantly, the diseased heart is
associated with intracellular metabolic abnormalities, including accumulation of lipids.
In this thesis, I targeted cardiac lipid droplets (LDs) and membrane lipids using
genetically modified mice and cultured cardiomyocytes to investigate how myocardial
lipid content and composition affect cardiac function.

In Paper I, we investigated the LD protein perilipin 2 (Plin2) and its role in myocardial
lipid storage. Unexpectedly, Plin2 deficiency in mice result in increased triglyceride
levels within the heart as a result of decreased lipophagy. Even though Plin2"- mice had
markedly enhanced lipid levels in the heart, they had normal heart function under
baseline conditions and under mild stress. However, after an induced myocardial
infarction, cardiac function reduced in Plin2”~ mice compared with Plin2*" mice.

We have previously shown in both humans and mice that low levels of cardiac Plin5 are
unfavorable for heart function. Therefore, in Paper II we tested the hypothesis that
forced overexpression of cardiac Plin5 is beneficial for heart function. We found that
Plin5 promotes exercise-like effects, inducing physiological hypertrophy with enhanced
left ventricular mass, but with preserved heart function. Furthermore, calmodulin-
dependent protein kinase II (CaMKII) and phospholamban activities were increased by
Plin5 overexpression, indicating enhanced cardiac contractility and calcium handling.

In Paper 111, we found that the sphingolipid glucosylceramide (GlcCer) accumulates in
the human heart following injury. We targeted cardiac Ugcg (the gene encoding GlcCer
synthase) in mice (hUgcg” mice) and found that a significant decrease in GlcCer in
cardiomyocytes results in Golgi dispersion and defective autophagy regulation, leading
to compromised B-adrenergic signaling. hUgcg”~ mice developed dilated
cardiomyopathy and died prematurely from heart failure.

In conclusion, our studies show that dysfunctional cardiac lipid storage plays a role in
heart function, both in the healthy and diseased heart. Thus, targeting cardiac lipid
accumulation may be a future strategy to delay cardiovascular disease progression.
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