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SCIENTIFIC ABSTRACT
[bookmark: _Hlk179560152]Post-traumatic stress disorder (PTSD) affects millions of people globally. Most current treatments are only directed at managing symptoms and are often ineffective. Developing therapies that target the root causes of PTSD requires the identification of pathways that drive the persistence and resolution of traumatic memories. While the prefrontal cortex-amygdala-hippocampus circuit has been extensively studied for its role in exaggerated threat responses in PTSD, the contribution of other brain regions remains unclear. [Recent studies indicate that the subthalamic nucleus, zona incerta (ZI) is involved in fear…but the exact contribution…and the crosstalk…is still unknown.] This project investigates the role of the ZI in fear-related responses and behaviors associated with PTSD.  We hypothesize that the ZI operates in conjunction with the cortex-amygdala-hippocampus circuit and plays a key role in processing signals related to PTSD. 
We will use a well-established and validated rat model of PTSD to test our hypothesis. In this model, rats are exposed to a cat urine predator scent stressor (PSS), and seven days later, behavioral tests that model avoidant and hyperarousal PTSD symptoms are used to classify the rats into distinct phenotypes, from extreme responders (PTSD-like) to minimal responders. Neuronal activity in the ZI will be manipulated by chemogenetic tools in a region-, cell-, and projection-specific manner. [Behavioral tests, immunohistochemistry, and ...will be used to measure outcomes.]
The overall aim of the project is to identify the molecular mechanisms and anatomical regions in the ZI that mediate the PSS-induced PTSD-like behavioral impairments and to analyze the crosstalk between the ZI circuit and the hypothalamic-pituitary-adrenal (HPA)-axis. Our specific aims are:  
Aim 1 To determine the role of ZI in PSS-induced PTSD-like behavior and investigate the crosstalk between this neuronal pathway and the HPA-axis.
Aim 2 To analyze the role of specific neuronal subpopulations in the ZI—serotonergic, dopaminergic, GABAergic, and parvalbumin-expressing neurons—in PSS-induced PTSD-like behavior.  
Aim 3 To determine whether PSS-induced PTSD-like behavior and the HPA-axis response are mediated via the ZI→basomedial amygdala pathway.  
[Expected results and preliminary results]




Understanding the neural circuits involved in the generalization and extinction of traumatic fear memories is crucial [because….]. By expanding our understanding of the role of ZI in fear modulation, we aim to identify novel therapeutic targets, put forward testable hypotheses for future clinical studies and, in the long term, inform the development of innovative treatments for PTSD and related anxiety disorders and improve the quality of life of many affected individuals.
