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Information processing within cortical circuits requires a high degree of precision in the timing and extent 
of action potential generation amongst excitatory glutamatergic principal neuron ensembles.  Such 
coordination of principal cell activity is orchestrated to a large degree by a relatively small number of 
local circuit GABAergic inhibitory interneurons.  Though few in number, representing roughly 25% of all 
cortical neurons, these inhibitory elements comprise a highly heterogenous cell population with distinct 
molecular, morphological, and electrophysiological properties.  This remarkable diversity endows 
interneuron networks with the ability to provide exquisite spatiotemporal control over principal cell activity 
to regulate information flow within and between established cortical circuits.  Moreover, specific subtypes 
of interneurons are implicated in regulating neuronal proliferation and migration during corticogenesis as 
well as postnatal maturation of cortical circuitry.  Indeed several developmentally regulated neurological 
disorders such as epilepsy, schizophrenia and autism are associated with deficits in the numbers and 
function of distinct interneuron cohorts. Thus, a thorough appreciation of interneuron diversity is critical to 
understanding cortical network development, function, and disease.  Here I will discuss recent data from 
my lab exploring the development and functional role of the dentate gyrus mossy fiber-CA3 feedforward 
inhibitory pathway. Our data suggest that rather than function as a canonical feedforward pathway 
similar to those describe elsewhere in the hippocampus and cortex the unique architecture of the mossy 
fiber-CA3 region establishes a novel form of temporally balanced synaptic input together with several 
novel forms of synaptic plasticity. 
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