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[bookmark: _Int_0VSp9fnZ]Stress and anxiety disorders are a common class of mental illnesses that impact a substantial portion of the human population. Several factors contribute to stress and anxiety within individuals such as their genetics, stress-coping style, and oxidative stress and antioxidant capacities. Prooxidants promote oxidative stress through the generation of reactive oxygen species (ROS) or the inhibition of antioxidants that actively work to neutralize ROS. Studies have shown that oxidative stress can directly alter the neuroendocrine stress response and influence anxiety-like behaviors. Compounds with antioxidant capabilities mitigate the negative effects of neuroendocrine stress-induced oxidative damage. These insights have laid the foundation for antioxidant therapy used as a treatment course alongside standard pharmacological approaches. Glutathione peroxidases are enzymatic antioxidants that are a part of our defensive mechanisms against ROS-induced stress. Oxidation states of glutathione show significant alterations in relation to ROS and stress levels pointing out the relationship and role they play in redox homeostasis. Previous work has shown differences in a glutathione peroxidase’s (gpx1b) baseline gene expression between proactive and reactive stress-coping phenotypes, which suggests that antioxidant capacity may be linked to display of the stress-coping phenotype. However, it is unclear whether antioxidant activity through gpx1b directly influences stress and anxiety-like behavior in response to an acute stressor. I hypothesize that inhibiting the gpx1b gene and its antioxidant capacity will result in increased oxidative damage and reactive stress-coping style behavior in both the proactive and reactive phenotypes. To test this hypothesis, I will manipulate the expression of gpx1b to modulate the antioxidant’s capacity and assess changes in stress and anxiety-like behavior. Using zebrafish selectively bred to have either the proactive or reactive stress-coping phenotypes, I will collect embryos and microinject CRISPR-Cas9 constructs to create gpx1b knockout lines. After rearing to adulthood, I will compare verified mutants to the controls for each line to investigate differences in behavioral stress response to an acute novelty stressor (novelty tank diving test). I will also quantify brain oxidative stress and antioxidant biomarkers to elucidate impact on redox homeostasis and stress response. Ultimately this research may lead to insights regarding mechanistic relationships of glutathione and stress-coping phenotypes and their role of oxidative stress in the brain.

