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The prevalence of opioid use disorder (OUD) and overdose deaths have _ _
reached epidemic proportions, continue to escalate worldwide, and constitute C Our lab will Ieverage a multi-faceted approach to

a global crisis. In 2019 synthetic opioids, including fentanyl, were being used - perform miniscope calcium imaging and record
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clinically for anesthesia and analgesia, is commonly administered
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self-administration using vaporized fentanyl that recapitulates key features of ' o3P

OUD. Imaging freely behaving animals is difficult, and conventional single-unit FIGURE 2. (A) Vacuum-sealed operant chambers custom built by LJARI. (B) Schematic of airflow dynamics from the operant chamber, to the air compressor, through the
recordings can neither distinguish neuron subtypes nor track individual HEPA filter, and out the exhaust (Moussawi et al., 2020). (C) Vapor Self-administration of mg/kg Fentanyl over 10 days for 1 hour of training, mice receive 3 seconds of
neurons longitudinally. In contrast, in vivo Imaging using miniaturized delivery within the first 3 days and 1.5 second deliveries from then on. (D) Drug seeking test performed 3 days post last vapor delivery (E) Fentanyl long access self-
fluorescence microscope (miniscope) systems allows for examining spatially administration of 6 hour sessions Note: Inhaled and intravenously infused drugs present similar pharmacokinetics and pharmacodynamics (Dershwitz et al., 2000). This Examine how stress during drug abstinence

and temporally coordinated activity In hundreds of individual neurons model of fentanyl self-administration recapitulates key features of OUD neurobiology. LJARI: La Jolla Alcohol Research, Inc.; OUD: opioid use disorder.
longitudinally in freely behaving animals. Complex behavioral analysis is affects relapse.

iInfrequently incorporated in preclinical models, which likely contributes to
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FIGURE 3. (A) The components of a miniscope and the miniscope itself. (B) Schematic for related behaviors to gain a deeper
s a mounted miniscope with the GRIN lens aimed at GECl-labeled cells in a deep brain insight into the neurobiology that
structure. (C) Sample histological image showing GCaMP6f expression (green) with a underlies OUD.
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FIGURE 4. (A) White Matter E3 Vision System capable of recording visible or infrared light with real-time or offline
processing (Watch Tower System). A single-cable system and GoPro-style mounts allow for maximum utility. (B) Pose
estimation with SLEAP for behavioral analysis using open-source software packages that utilize transfer learning, an
VARNING: i rocuc application of machine learning, to encode and label animal behaviors (Pereira et al., 2022). (C) Lever press, reward
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L0 during a food self-administration task using Deep Behavior Mapping (DBM; Zhang et al., 2022). CHS lab startup funds (C.T.W.)
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