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            Abstract
Synapse formation requires the differentiation of a functional nerve terminal opposite a specialized postsynaptic membrane. Here, we show that laminin β2, a component of the synaptic cleft at the neuromuscular junction, binds directly to calcium channels that are required for neurotransmitter release from motor nerve terminals. This interaction leads to clustering of channels, which in turn recruit other presynaptic components. Perturbation of this interaction in vivo results in disassembly of neurotransmitter release sites, resembling defects previously observed in an autoimmune neuromuscular disorder, Lambert–Eaton myasthenic syndrome. These results identify an extracellular ligand of the voltage-gated calcium channel as well as a new laminin receptor. They also suggest a model for the development of nerve terminals, and provide clues to the pathogenesis of a synaptic disease.
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                    Figure 1: Laminin 9 interacts with pore-forming (CaV) subunits of calcium channels.[image: ]


Figure 2: A binding site for VGCC on laminin β2.[image: ]


Figure 3: A binding site for laminin β2 on the VGCC.[image: ]


Figure 4: Laminin β2 promotes presynaptic differentiation by clustering VGCCs.[image: ]


Figure 5: A new light microscopic assay for active zones used to monitor defects in laminin β2 and CaV2.1 mutant NMJs.[image: ]


Figure 6: Blocking laminin β2–VGCC interactions in vivo disassembles active zones.[image: ]
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