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JRRA - Glutamate accumulation into synaptic vesicles, the first step
in glutamate neurotransmission: discovery and overview
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Neuronal communication mediated by glutamate synaptic transmission is essential
in brain function, controlling various aspects of central nervous system (CNS)
activity. As such, aberrant glutamate transmission is involved in many types of
CNS pathophysiology. Synaptic vesicles, a tiny intracellular organelles or
particles in nerve terminals, play a vital role in synaptic transmission. |In
glutamate neurotransmission, a pivotal function of synaptic vesicle is to
concentrate glutamate within prior to its release into the synaptic cleft, very
small space between neurons. This release results inarapid increase in glutamate
concentration in this small space, generating a biochemical signal to postsynaptic
neurons. In this lecture, discussed will be how ATP-dependent glutamate uptake
into synaptic vesicles, an important process mediated by the vesicular glutamate
transporter (VGLUT), was discovered, followed by the findings of local synthesis
of ATP as well as of glutamate by vesicle-bound enzymes. These elements would
constitute an efficient mechanism for accumulating glutamate into synaptic
vesicles without relying on ATP frommitochondria as well on glutamate supply from
elsewhere. This type of efficient vesicular glutamate loading could meet a demand
for rapid neuronal firing necessary for brain function.
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