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Molecular regulation of experience dependent plasticity
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Sensory experience plays an important role in shaping neural circuitry through activity-dependent regulation of both synaptic 
connectivity and intrinsic properties of individual neurons. Identifying the molecular players responsible for converting 

external stimuli into altered neuronal output remains a crucial step in understanding experience-dependent plasticity and 
circuit function. Using the mouse visual system as a model, we investigated the role of the activity-regulated, non-canonical 
Ras-like GTPase Rem2 in ocular dominance plasticity. Our in vivo analysis reveals that a primary function of Rem2 signaling 
is to stabilize the intrinsic excitability of cortical neurons in order to maintain proper levels of network activity. Consistent with 
these findings, both in vitro and in vivo recordings reveal increased spontaneous firing rate in the absence of Rem2. In addition, 
our data establish a novel, cell-autonomous role for Rem2 in regulation intrinsic excitability of layer 2/3 pyramidal neurons, 
prior to changes in synaptic function. Taken together, we propose that Rem2 functions as a calcium-sensitive cytoplasmic 
signal transduction molecule and works to convey changes at the membrane into changes in gene expression in the nucleus 
to regulate intrinsic excitability. Our molecular studies promise to yield significant insight into the transcriptional program by 
which a neuron instructs its intrinsic properties.
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