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A B S T R A C T

Neuromuscular junctions (NMJs) have long been studied as particularly accessible examples of chemical

synapses. Nonetheless, some important features of neuromuscular transmission are still poorly

understood. One of these is the low statistical variability of the number of transmitter quanta released

from motor nerve terminals by successive nerve impulses. This variability is well-described by a binomial

distribution, suggesting that the quanta released are drawn, at high probability, from a small subset of those

in the terminals. However, the nature of that subset remains unclear. In an effort to clarify what is

understood, and what is not, about quantal release at NMJs, this review addresses the relationship between

NMJ structure and function. After setting the biological context in which NMJs operate, key aspects of the

variability of release and the structure of the motor nerve terminals are described. These descriptions are

then used to explore the functional logic of motor nerve terminal organization and the structural basis of

the low variability of release. This analysis supports the suggestion that the probability of release differs

significantly at the different ‘active zones’ from which quanta are released. Finally, after a brief

consideration of how release is maintained in the long term, a comparison is made of the features of NMJs

with those of some well-studied neuronal synapses. An important conclusion is that NMJs share some

important features with neuronal synapses, so continuing efforts to understand how motor nerve terminals

work are likely to have much more general implications.
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