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[bookmark: _Hlk116983058]Scientific Abstract: Deciphering the cellular and molecular mechanisms in the brain underlying the interaction between high-fat diet consumption and social isolation
	Social isolation imposes a severe mental and physiological burden on humans. During the COVID-19 pandemic, social isolation has emerged as a major risk factor for the development of psychiatric and emotional disorders. Stress and social isolation promote palatable food intake in all tested mammals as a coping mechanism that limits stress responses. The mechanisms underlying this link, however, remain unknown. While prior studies have focused on adults, the impact of social isolation on children and adolescents is even more profound and remains under-studied.
[bookmark: _GoBack]	Prior efforts to reverse social isolation-induced deficits through social regrouping or neuronal manipulations achieved only transient effects. Our preliminary findings in juvenile and adult rats revealed that both high-fat diet (HFD) consumption and social isolation, when provided separately, led to age-dependent deficits in social memory and prefrontal plasticity. Unexpectedly, however, the combination of both of these treatments resulted in the age-dependent rescue of these deficits with protection persisting for at least one month in juvenile animals, At the transcriptomic level, several microRNAs (miRNAs) and their mRNA targets were found to modify cognitive performance through their context-dependent impacts on cellular and subcellular functions, highlighting them as putative candidate regulators of the molecular basis for this striking phenotype. In this proposal, we seek to explore the behavioral, cellular, and molecular changes in a specific brain circuit consisting of the amygdala, hippocampus, and prefrontal cortex in an effort to understand how individual factors and interactions among these factors ultimately contribute to the observed rescue effect. We hypothesize that HFD and social isolation generate separate overlapping signatures at the cellular and molecular levels and that the combination of these treatments results in unique molecular reprogramming mediated by differential miRNA expression. We further hypothesize that age- and brain region-specific reprogramming can have an enduring effect on social memory and neuronal plasticity. We will examine both age- and sex-dependent differences in these responses, and we will conduct transcriptomic and proteomic analyses to identify putative miRNA-regulated genes and pathways underlying the phenotypes associated with HFD, social isolation, or the combination of the two before ultimately inhibiting/activating miRNAs to test their functional roles. 
This project provides a unique experimental setting to understand the behavioral, cellular, and molecular signatures associated with detrimental social isolation and unhealthy food intake while allowing for the identification of the mechanisms underlying the rescue effect when the two are combined. These findings may aid future efforts to alleviate social impairment, particularly in non-obese children, through the development of personalized diets containing appropriate micronutrients necessary to prevent obesity while buffering the detrimental impact of social isolation.
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