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Abstract

Extreme and persistent alterations in network activity can occur as a consequence of associative
plasticity or in disease states. In response to fluctuating activity levels, homeostatic mechanisms adjust
excitatory and inhibitory transmission to maintain an appropriate degree of excitability to enable proper
information processing. Inhibitory transmission in the cortex, mediated by GABAergic interneurons,
downregulates in response to reduced activity levels. At the synaptic and circuit level, what are the signaling
and genetic mechanisms that control this homeostatic process? TrkB, a major receptor for the brain-derived
neurotrophic factor, can regulate interneuron anatomy and physiology, but its role in GABAergic homeostatic
plasticity remains elusive. Downstream of TrkB, glutamic acid decarboxylase 67 (GAD67) is known for its
role in GABA synthesis; it is unclear, however, whether it is involved in regulation of inhibitory synaptic
strength. In this presentation, | will spend most of my time discussing how | dissected the molecular and
physiological underpinnings of homeostatic plasticity of GABAergic neurons using a combination of mouse
genetics, optogenetics and electrophysiology.

In the second part of my talk, | will discuss some of the ideas | have for my future research. My
overarching goal is to understand how specific neuron-types are recruited during information processing and
how they can be affected in disease states. These are the questions | would like to address: How are different
forms of information extracted by neural circuits during olfactory processing? How does the interaction of
excitatory and inhibitory neurons mediate sensory learning? How are different cell types affected by diseases
such as Alzheimer’s and epilepsy? I believe that, by understanding the connectivity and plasticity of neural
circuits, we can develop better and safer neurotherapeutics.
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