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Inactivation

Abstract:

Perturbations of brain regions enable scientists to investigate these regions’ contributions to
behavior. To extend this indispensable method to allow rapid and robust inactivation of
distributed brain regions in the rat, we developed a transgenic rat line expressing Red-
Activatable Channelrhodopsin (ReaChR) in inhibitory neurons under the control of the vesicular
GABA transporter (VGAT) promoter. This thesis details the generation of VGAT-ReaChR rat
lines, selection of the best expressing line, and the validation of its use. We screened multiple
candidate lines and demonstrated histologically the stable germline transmission of a useful
brain-wide expression of ReaChR in inhibitory neurons. Using in-situ hybridization in the medial
prefrontal cortex, we showed that ReaChR expression is exclusive to VGAT-positive neurons.
Tissue clearing and conventional sectioning experiments demonstrated broad expression
patterns across the brain. Electrophysiological recordings confirmed functional light-induced
neural inactivation. We anticipate that this rat line will enable neuroscientists to investigate brain
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region function in the rat through robust, rapid, and reversible inactivation of distributed brain
regions.
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