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How do Astrocytes Promote CNS Synaptogenesis?

Astrocytes are a major cell type in the brain.  Until recently they were believed to have only passive, supporting roles.  
In this talk, I will summarize recent studies demonstrating that astrocytes powerfully stimulate the formation and 
function of synapses. I will then describe our efforts to identify the glial-secreted proteins that induce excitatory 
synapse formation and postsynaptic glutamate receptivity, as well as the neuronal receptors through which these 
proteins act.

What is the central hypothesis of your presentation?
That astrocytes actively participate in inducing synapse formation in the developing central nervous system (CNS).

What is the most important observation that you will discuss?
I will describe our recent discovery that astrocytes induce synapse formation by secreting the protein thrombospondin 
which binds to the gabapentin receptor, cacna2d1, on neurons thereby signaling synapse formation.  

What is the translational significance?
The mechanism of action of gabapentin (Neurontin) in treating epilepsy and chronic pain has long been mysterious. Our 
findings demonstrate that gabapentin powerfully blocks new excitatory synapse formation by antagonizing the binding 
of thrombospondin to cacna2d1 exactly at its therapeutic concentration.  These findings have important implications 
for the cause of epilepsy and pain, as well as for the development of improved drugs to treat these conditions.


