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ABSTRACT

A fundamental goal in neuroscience is to be able to dissect neural circuit function and 
correct abnormal activity in a minimally invasive fashion. Activity in such circuits spans a 
vast expanse in scale from single synapses to networks of neurons to whole brain regions. 
Currently however, we lack the tools to directly interrogate and modulate these circuits across 
such scales. While conventional electrophysiology is blind to sub-threshold computations 
being performed, microscopy-based techniques are only just beginning to take center stage in 
dissection circuit function in vivo. In this talk, I will introduce a range of electrical and optical 
techniques that interrogate neural circuit function in both healthy and disease models. My lab 
has recently focused on experiments involving two-photon imaging and electrophysiological 
recordings from alpha-synuclein administered mice. I will focus on circuit dysfunctions during 
the prodromal phase of progression much before Lewy body pathology and behavioral deficits 
are observed. I will briefly highlight our work on electrophysiology using flexible films in 
awake behaving mice and describe recent results on synaptic and dendritic integration using 
nanoelectrophysiology and holographic uncaging. Overall, I will describe how these new 
methods that can be used to probe neural circuit dysfunction in both health and disease.
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