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At the cellular level, the Niemann-Pick type C disease is characterized by the

accumulation of cholesterol and other lipids in particular cellular organelles, called

late endosomes and lysosomes. The genes (npc1 and npc2) and consequently the

proteins involved in the pathology have been identified, and yet the molecular

mechanisms by which these proteins mediate the export of cholesterol (and possibly

other lipids) from late endosomes/lysosomes remain unclear. In fact, there is a longlasting

scientific debate as to whether cholesterol is the primary stored lipid in these

organelles or whether its accumulation is secondary to other endosomal dysfunction

(or other lipid storage problem).

With the present project, I propose to use a very simple model system for the

pathology, in which I am able to induce the cellular hallmarks of the pathology by

eliminating the expression of either NPC1 or NPC2 in normal cells with a technique

called RNA interference. The use of cellular models in which I can use established

cellular fractionation protocols, which have been set-up in my host laboratory in the

last years will allow me to perform in vitro experiments on highly purified subcellular

organelles.

One part of the project will consist in setting-up an assay that measures the

export of cholesterol from organelles in order to investigate the function of NPC1 and

NPC2 proteins in cells where their expression have been abolished. In parallel I will

use a large scale and general -omics technique based on mass-spectrometry, which

permits the analysis of complex mixtures of lipid (lipidomics) in order to characterize

the overall lipid composition of organelles during the induction of the pathology. This

approach will eventually lead to the identification of novel candidate lipids in the

process.

I am convinced that a better understanding of the molecular mechanism at the

basis of the disease at the cellular level will be certainly helpful in the search for

targets of pharmacological intervention that could eventually prevent the progression

of the disease once diagnosed.
