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Niemann-Pick disease type C is a very severe neurodegenerative disease that affects babies, infants, children and young adults. Many cell types within the brain either die or do not work correctly leading to a range of symptoms. One part of the brain that shrinks as the disease progresses is called the cerebellum. This part of our brain is vital for controlling our balance and coordination. This part of the brain contains some very specialized cells called Purkinje neurons and these cells die in NPC disease, leading to the inability of patients to walk properly and coordinate their movements. In this grant, we aim to explain why certain populations of these cells die while others survive and whether we can use the transplantation of healthy cells to rescue this part of the brain. Our overall aim is to improve our understanding of the disease process and to develop better therapies for patients.

Purkinje cells are important neurons in the brain that coordinate movement. Although we know these brain cells die in NPC1, we don’t know how or why. The mouse and human diseases are very similar, so NPC1 mouse brain slices will be examined to understand how NPC1 affects Purkinje cells, looking at their shape, lipid composition, protein composition and calcium signaling. This will give us important clues to what goes wrong in these neurons and in what order, important information if we are to find new ways of treating the brain in this disease.

It has been known for many years that a small minority of the Purkinje cells in a certain part of the cerebellum survive in the brain of NPC patients, but no one knows why. If we can discover what keeps these neurons alive so much longer than their counterparts, this information may lead to other potential treatment options. One protein is especially interesting in this respect, an enzyme called sphingosine kinase. It is found in the cerebellum specifically in the small number of Purkinje cells that survive the longest. The Platt laboratory have shown that excess levels of sphingosine plays a part in causing this disease. The sphinosine kinase enzyme changes sphingosine into something called sphingosine-1-phosphate, and may have a role in helping these neurons survive. We will test in slices of NPC1 mouse brain if using drugs to change the effectiveness of sphingosine kinase changes the way Purkinje cells react to the disease, to determine whether this enzyme is important or not.

While drug treatments may slow the progression of disease, they cannot replace the neurons that die. Normally the mature brain is poor at accepting transplanted neurons, but initial research shows that a diseased brain affected by inflammation may be better at incorporating new neurons. Many neurodegenerative diseases, including NPC1, have an inflammatory problem. As such, we will see if transplanting new Purkinje cells is possible in NPC1, and if it is, test if having new neurons in the cerebellum lessens or delays the onset of disease symptoms.
