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Research Focus
The basal ganglia are a collection of brain areas involved in normal learning and motor behavior 
as well as diseases such as Parkinson’s disease, and addiction. Inputs to the basal ganglia represent 
the environment, with the critical molecule dopamine signaling reward. We are investigating the 
interaction of dopamine with other inputs to understand how the basal ganglia mediate between 
goal directed learning and habit learning. We are also interested in how the absence of dopamine 
produces the symptoms of Parkinson’s Disease and how overly strong dopamine leads to 
addiction.

Current Projects
 ■ Using brain slice electrophysiology to understand the mechanisms underlying sex differences in 

synaptic plasticity and learning

 ■ Developing computational models of the signaling pathway interactions underlying synaptic 
plasticity, memory storage, and relapse to drugs of abuse.

 ■ Developing computational models of neuronal electrical activity and calcium dynamics to 
understand how in vivo like patterns of synaptic input produce synaptic plasticity.

 ■ Development of software tools to facilitate investigation of critical questions in neuroscience.
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