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Amyotrophic Lateral Sclerosis: Molecular pathogenesis
Amyotrophic Lateral Sclerosis (ALS) is a lethal, late onset neurodegenerative disease that affects the upper and lower motor
neurons. The pathogenesis of the disease is poorly understood. ALS8, a familial form of ALS that is caused by a mutation in
Vamp associated protein B (VAPB). We study the role of this protein in fruit flies and worms to better understand the
molecular mechanisms that cause the disease. VAP coordinates some of the functions of the ER, including lipid synthesis
and quality control of proteins. The aminoterminal end of VAP is also cleaved and secreted. It functions as hormone and
binds to growth cone guidance receptors that are expressed on the muscle surface. Binding of VAP to these receptors
controls Ca++ influx as well as mitochondrial dynamics in the muscles. Our study provides a molecular basis for a better
understanding of ALS.
Mitochondria and neurodegeneration
We have carried out an extensive screen to isolate mutations that cause neurodegenerative phenotypes in flies. We
identified numerous nuclear genes that encode protein that are targeted to the mitochondria and required for specific
mitochondrial functions. These include proteins that control fission of mitochondria (Marf), translation of mitochondrial
proteins (Aats-met), and mitochondrial import of proteins of Complex 1 (Sicily). I will provide an update on these proteins
and how they provide us with a better molecular understanding of three neurodegenerative diseases, including CharcotMarie-Tooth type 2A peripheral neuropathy (Marf), Autosomal recessive spastic ataxia with leukoencephaly (ARSAL), and
Leigh Syndrome (Sicily).
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