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Synaptic activity during brain development is thought to play a key role in shaping the proper network connections of the mature nervous system. While much is known about factors that influence the formation of chemical synapses during development, the negative regulatory factors that eliminate inappropriate synapses to establish and maintain a proper synapse density are poorly understood. One key neuronal activity-dependent regulator of the synapse elimination process during development and in adulthood is the MEF2 family of transcription factors. We, and others, have shown that MEF2 activity regulates the number of structural and functional excitatory synapses in the brain. Recently, we found that the RNA-binding protein and regulator of new protein synthesis at the synapse, Fragile X Mental Retardation Protein (FMRP), is required for MEF2-dependent synapse elimination. Fragile X Syndrome (FXS) is a human neurodevelopmental disorder caused by loss of FMRP expression and characterized by mental retardation and, in many cases, autism phenotypes. In both FXS patients and the mouse model of FXS (Fmr1 KO), there are documented increases in dendritic spine density, suggesting deficits in proper developmental synapse elimination. In this talk, I will discuss our recent findings that demonstrate a functional relationship between MEF2 and FMRP in activity-dependent synapse elimination. These findings suggest that defects in MEF2-dependent synapse elimination may contribute to behavioral and cognitive dysfunction associated with FXS and autism.  In addition, I will discuss our recent findings that link these proteins, and synapse elimination, to maladaptive behavioral responses associated with drug addiction, which is a complex cognitive process involving neural circuits that regulate mood, motivation, reward and salience.  Together, our findings suggest that the activity-dependent synapse elimination process is a critical aspect of normal brain function and behavioral plasticity.
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