BOX 19.1

α-BUNGAROTOXIN

A number of different dyes, stains, andmarkers are useful in revealing synaptic structure and function. Some of the more powerful have been borrowed from nature. Many toxins and poisons bind to specific proteins. One example is the snake toxin a-bungarotoxin (α-btx). This toxin is a constituent of the venom of a Krait snake of the species bungarus. The lethality of α-btx is the consequence of its ability to bind to the α subunits of nicotinic AChRs in skeletal muscle cells of vertebrates (with a few notable exceptions: snakes, mongooses, and hedgehogs). Because α-btx is an irreversible competitive antagonist of the AChR, its binding thus paralyzes and suffocates the prey. Researchers have taken advantage of this snake toxin to study many aspects of the AChR. For example, α-btx was used to purify AChRs from Torpedo membranes. Furthermore, the toxin can be conjugated to radioactive markers or to fluorescent molecules that can be seen in the microscope to stain receptors on muscle cells to determine their distribution, stability, and motility in the membrane. Because the toxin binds essentially irreversibly to the receptor in the muscle fiber membrane, receptors can be labeled once and then their behavior followed over time. This approach has provided substantial evidence about the stability of synaptic regions on muscle fibers, the lifetime of receptors in the membrane at the junctional sites, and how AChRs move within the plane of the membrane. For studies of synapse elimination in particular, the toxin also has been used to selectively inactivate some regions of a synapse by “puffing” it locally over a small region of a junction.
