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Dissertation

“Investigation of necessity, sufficiency, and specificity of the dmPFC cocaine
seeking ensemble”

Cocaine use disorder is a chronic and relapsing neuropsychiatric disorder
characterized by a strong propensity for relapse upon re-exposure to a
previously drug-associated environment. The dorsal medial prefrontal cortex
(dmPFC) is a critical node in the mesocorticolimbic system related to cocaine
seeking. There is evidence that learned associations between drug cues and
drug seeking behavior are encoded by a specific ensemble of neurons sparsely
scattered throughout the dmPFC. We hypothesized that inhibition of dmPFC
cocaine seeking ensembiles inhibits cocaine seeking memory retrieval, and
these ensembles are not involved in fear conditioning memory retrieval, which is
also mediated by the dmPFC. We tested this hypothesis by co-injection of viruses
expressing TRE-Cre and a cre-dependent inhibitory PSAM-GIyR into the dmPFC
of male and female cfos-1TA mice to enable “tagging” of ensemble neurons
with an inhibitory chemogenetic receptor. Mice then underwent cocaine self-
administration (0.5 mg/kg. 14 days) and fear conditioning. In Experiment 1, a
dmPFC cocaine seeking ensemble was tagged, while in Experiment 2, a dmPFC
ensemble for fear recall was tagged. In both experiments, subsequent cocaine
seeking and fear recall were tested during inhibition of the tagged dmPFC
ensemble (0.3 mg/kg UPSEM792s, 30 min prior to sessions). In both sexes,
inhibition of the cocaine seeking ensemble suppressed cocaine seeking, but not
recall of fear memory, while inhibition of the fear ensemble reduced
conditioned freezing but not cocaine seeking. These data demonstrate that
cocaine and fear recall ensembles in the dmPFC are stable, but mutually
exclusive from one another.
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Medical College of Wisconsin
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