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One of the counter-intuitive aspects of biology is that all of our cells carry
genetic programs that allow them to commit suicide. This process, known as
Programmed Cell Death (PCD) or apoptosis, removes surplus or deleterious
cells from our bodies. For example, the formation of fingers during
embryogenesis requires the death of parallel rows of cells in the differentiating
hand. Unfortunately defects in the regulation of cell death serve as the basis
for most human diseases, most notably neurodegeneration, auto-immunity,
and most cancers.

To define the molecular mechanisms that mediate PCD, we initially examined
the death of giant muscles during insect metamorphosis. Using a variety of
molecular techniques we demonstrated that PCD requires new gene
expression and then cloned a number of these death-associated genes.
Several of these genes encode previously characterized proteins involved in
protein degradation, like ubiquitin and proteasome subunits. Others encoded
novel proteins of unknown function.

Building on these results, we cloned the human homologs of these genes and
have been examining their roles in normal development and pathogenesis.
One of our main efforts has focused on Acheron, an evolutionarily conserved
protein that we have found is required for muscle development in vertebrates.
Besides providing insight into the development of muscle, we have found that
targeting Acheron function can facilitate the survival of transplanted muscle
stem cells.

In a separate series of studies, we have been examining the role of the
ubiquitin-proteasome pathway in neurodegeneration. It has been shown that
defects in this pathway contribute to neuron loss in disorders like Parkinson’s
disease. The mechanisms that allow some neurons to survive in these
individuals while others are endangered are poorly understood.
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