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The position of active zone material at the nervous system's synapses, next to the synaptic vesicles docked at the presynaptic plasma membrane and to calcium channels within the membrane-- both of which are directly involved in neurotransmitter release during impulse transmission -- has raised questions as to the material's relationship to the vesicles and channels and to its function. My colleagues and I have examined for the first time the intricate arrangement and associations of structural components of this compact, proteinaceous organelle. Our approach was to use electron microscope tomography to generate 3D reconstructions of tissue sections from a model synapse, the frog's neuromuscular junction, and then to apply segmentation and surface rendering schemes for characterizing specific structures within the active zone material. Our findings lead to the hypothesis that the active zone material helps dock synaptic vesicles and anchor calcium channels and that the architecture of the material provides for both a particular spatial relationship and a structural linkage between the vesicles and channels. The structural linkage may well include proteins that mediate the calcium-triggered exocytosis of neurotransmitter by synaptic vesicles during synaptic impulse transmission.
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