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Many questions of synaptic cell biology can be addressed by the study of mutations in model systems. This lab has used Drosophila genetics to elucidate the function of synaptic proteins. Mutations in neuronal-synaptobrevin, a vesicular SNARE protein, demonstrate distinct mechanistic requirements for minis and evoked release. By substituting related SNAREs, we have tested the specificity of trafficking and the hypothesis that SNAREs may uniquely target an individual vesicle class to the appropriate target membrane. Mutations of the C2A domain of synaptotagmin have also been examined and demonstrate that calcium-binding by this domain is not essential for calcium-dependent transmission. To facilitate the identification of 

new components of the axon and terminal, we have devised a novel method to screen for synaptic defects. By genetic manipulations, flies are screened that are heterozygous for mutations but whose eyes are completely homozygous for the mutation. Synaptic mutations are then recovered by screening for blind flies with characteristic electrophysiological defects. A gene called milton was isolated in this manner and is important for intracellular transport of organelles to synaptic terminals. Intracellular transport is thought to require adapter proteins for molecular motors in order to identify and bind specific cargoes, determine destinations, and anchor cargoes after transport. Milton appears to link kinesin to mitochondria. Mitochondria are completely absent from the milton photoreceptor nerve terminal and axon, but present and apparently functional in the cell body. Milton is present on mitochondria and is associated with kinesin heavy chain. Milton contains significant homology to the Huntingtin-binding domain of Huntingtin-associated protein 1 (HAP1). We propose that Milton is a mitochondrion-specific kinesin adapter protein required for axonal transport of mitochondria.
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