
ABSTRACT

Modern basic research in neuroscience aims to dissect neural activity from 
genetically identifiable neuron populations within dense neural circuits. 
Such research has relied increasingly on tools that perform optical imaging 
and optical stimulation. In this area, my lab develops a diverse toolbox that 
employs multiple engineering disciplines simultaneously. In this talk, I will 
highlight our recent gains in protein engineering, optical microscopy, and 
data analysis. The protein tools will attempt to enable multi-channel optical 
experiments by increasing spectral separation between fluorescent protein 
sensors and actuators. The microscopy tools will attempt to support fast 
volumetric imaging experiments that accurately capture neural activity. The 
data analysis tools will attempt to find neurons and calculate their neural 
activity from the large datasets resulting from optical imaging experiments 
quickly and accurately. Lastly, this talk will touch on the future of the protein 
engineering pipeline seen through the lens of protein tools in neuroscience.
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