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Foodborne diarrheal diseases pose a staggering global health challenge. Non-typhoidal Salmonella enterica (SE) is a leading cause of bacterial foodborne illnesses worldwide, accounting for an estimated 93.8 million cases and 155,000 deaths annually. Clinically, non-typhoidal salmonellosis is hallmarked by severe, localized intestinal inflammation driven by a massive influx of neutrophils and inflammatory phagocytes into the mucosa. While this host response is fundamentally protective, it simultaneously disrupts gastrointestinal homeostasis and inadvertently creates a novel metabolic niche that fuels pathogen growth. A critical driver of this niche is host-derived nitrate (NO3-), an alternative electron acceptor that SE exploits to power anaerobic respiration. By leveraging NO3-, SE overcomes host colonization resistance, gaining a metabolic advantage over the obligate anaerobic commensals that dominate the native gut lumen. Recent work demonstrates that CCR2+ inflammatory monocytes (IMs) facilitate SE growth by fostering this nitrate-rich niche. However, the precise mechanisms by which IMs orchestrate this metabolic niche, and how they interface with the broader inflammatory cascade, remain poorly defined. My dissertation research focuses on the regulatory mechanisms by which they orchestrate this landscape. I utilized a murine model of acute salmonellosis and found a dual-compartment spatial architecture, in which SE-elicited IMs serve as a direct source of iNOS within temporally and spatially controlled submucosal inflammatory foci, while simultaneously driving a secondary, spatially segregated iNOS response within the intestinal epithelium. This coordinated induction is achieved through localized lymphoid IFN-γ-dependent conditioning, wherein IFN-γ drives autonomous, cell-intrinsic signaling cascades to establish this dual compartment architecture. Collectively, these data uncover a self-reinforcing, feedforward immune regulatory circuit that directs regional iNOS activity, establishing a NO3--rich metabolic landscape that fuels anaerobic SE expansion within the inflamed gut lumen. By defining the cellular and molecular mechanisms governing inflammation-driven pathometabolism, this research reveals how a canonical host response is hijacked to drive bacterial pathogenesis, providing fundamental insights into mucosal immunology. Ultimately, this work provides broader insight into inflammatory disorders characterized by elevated iNOS activity and dysbiosis (e.g., IBD) and provide a mechanistic blueprint for targeted therapeutic strategies to precisely modulate host immunity, restore microbiota-mediated colonization resistance, and combat enteric pathogens.
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