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I. Abstract
Accumulation of lipid laden macrophages (foam cells) is characteristic of atherosclerosis development in the arterial walls. Reconstituted high density lipoprotein (rHDL) molecules have been shown to reduce plaque area both in vitro and in vivo. The mimetics are composed of multiple components (phospholipids and peptides) thus increasing the possibility of undesired interactions with other receptors in physiological systems. Synthetic HDL mimetic peptides are shown to be promising candidates for cholesterol reduction. However, there are challenges in terms of plaque localization due to the low hydrodynamic diameter and early protease degradation. Ferritin nanocages have been found to passively accumulate in the atherosclerotic plaque. We have shown 3-fold preferential localization of ferritin to foam cells. We propose the use of the nanocages as a delivery vehicle of therapeutics such as peptides and small molecules. We have successfully genetically engineered the outer surface of the cage to display HDL mimetic peptides such as 4F and its variants. Intact ferritin cage structures are obtained with enhanced alpha helical structures due to the modifications. Cholesterol sequestration efficacy is tested using in vitro foam cell models wherein murine macrophages are loaded with modified lipoproteins in serum starved conditions. Enzymatic assays used to quantify intracellular cholesterol levels shows up to 25% reduction in cells treated with the conjugates. Experiments to incorporate therapeutic small molecules along with the protein conjugates for enhanced sequestration efficacy are presently ongoing. The work highlights the potential of modifications of the ferritin nanocages for future implications in the reduction of atherosclerosis plaques.
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