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Optogenetics is a powerful new technique in neuroscience that enables inhibition or excitation of
specific neurons at particular times. This method attaches a light sensitive protein to neurons.
Then, different light wavelengths are used to inhibit or excite these neurons. Optogenetics
provides new opportunities for analyzing neural networks that will answer fundamental
questions that researchers could not address before. The main focus of Parent lab is to study how
hippocampal-dependent memory inhibits eating. It is already known that hippocampal
glutamatergic neurons are necessary for hippocampal memory. We want to know if
optogenetically inhibiting these neurons will increase eating behavior. As a first step, the goal of
this study is to determine if we can effectively use optogenetics to inhibit hippocampal
glutamatergic neurons. To do so we tested whether optogenetic inhibition of hippocampal
glutamatergic cells would produce a deficit in hippocampal dependent memory tasks. Male
Sprague-Dawley rats underwent surgery to transduce an inhibitory opsin into glutamatergic
neurons in the dorsal hippocampus using the adeno-associated viral vector AAV-CaMKIlo-
ArchT-3.0-eYFP. Two weeks later, optic fibers were implanted unilaterally in the left or right
dorsal hippocampus in a counterbalanced manner. Rats were then trained in two hippocampal-
dependent memory tasks: inhibitory avoidance and spontaneous alternation. Rats were given
light stimulation (556nm;10mW) for 15 minutes following inhibitory avoidance training and
throughout the 15 minutes of exploration in spontaneous alternation. The results showed that

illuminated transduced rats had impaired memory scores in both tasks compared to non-



illuminated transduced and unoperated controls. This suggests that we successfully inhibited

hippocampal glutamatergic neurons using optogenetics.
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