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The development of new treatments for mental illness has been slow compared to the rapid expansion in 
knowledge related to the neural systems that underpin them. Surprisingly, most of the existing treatments for 
neuropsychiatric illnesses were not developed for the purpose of modulating systems-level dysregulation of 
neural activity, yet research suggests that systems-level dysregulation is associated with illness severity, 
response to treatment and relapse to illness. Amelioration of dysregulated neural activity is a potential 
mechanism by which neuromodulation-based interventions, such as deep brain stimulation (DBS) and transcranial 
magnetic stimulation (TMS) may work. We theorize that variable treatment outcomes observed with 
neuromodulation are related to pre-existing network differences and the corresponding capacity of relevant 
networks to be manipulated. To test this theory, we use rat models of appetitive disorders combined with DBS, 
multi-site LFP recording and unbiased computational approaches. We have demonstrated that computational 
approaches can use local field potential (LFP) oscillations to individualize where in the striatum to target DBS to 
increase the percent of rats showing DBS induced reductions in binge behavior. We have used computational 
approaches to develop models that use LFPs recorded in the ventral striatum to predict imminent binge behavior 
and examined the trade-offs between model complexity and performance. Further we have demonstrated that 
both of these findings are replicable in a related model of alcohol consumption and that a unified model can use 
LFPs to identify either periods of alcohol or palatable food consumption with prominent contribution from LFP 
features in the delta frequency range. Overall, the goal of my research is to better understand the neural 
systems-level activity patterns that are relevant to appetitive disorders and then leverage this knowledge to 
enable circuit-based interventions to reach their therapeutic potential. 
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