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Abstract

The cerebral cortex is the seat of the social, linguistic, and cognitive functions key
to human identity. Within the cortex, diverse types of local circuit inhibitory neuron
play vital roles in regulating and timing activity, and are key mediators of long-term
developmental plasticity. Central auditory processing disorders, such as
hyperacusis or tinnitus, may result in part from failure of cortical inhibitory
networks to properly control the strength, timing, or plasticity of excitatory activity.
These neurons' dysfunction is also implicated in broader neurodevelopmental
disorders including schizophrenia, autism, epilepsy, and bipolar disorder.
Treatments for these common and devastating diseases will require both a
conceptual understanding of cortical interneurons’ circuit functions, and a
mechanistic understanding of their interactions.

My research aims to understand the cellular and circuit operation of these
inhibitory networks. My laboratory combines electrophysiological measurements
of auditory responses in the auditory cortex of awake, behaving mice, with
quantitative genetic analysis, modeling of their interactions, and optical, genetic,
and pharmacological manipulations, to establish biophysical and circuit
mechanisms underlying their patterned activity. This approach provides a circuit
context in which genetic findings can be placed, and identifies potential circuit
mechanisms underlying behavioral phenotypes — providing a critical link between
genetic and behavioral studies of brain disease.
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