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metabolic maps, highlighting key pathways involved in energy 
production, nutrient utilization, and signaling cascades. These maps 
not only provide a holistic view of cellular metabolism but also 
reveal dynamic adaptations in response to environmental stimuli 
and metabolic perturbations. Dysregulation of metabolic pathways 
is implicated in various diseases, including metabolic syndromes, 
cancer, and neurodegenerative disorders. By analyzing metabolic 
signatures associated with disease states, researchers have identified 
potential biomarkers for early diagnosis and prognostic evaluation. 
Moreover, targeting specific metabolic nodes has shown therapeutic 
promise, offering new avenues for drug development and personalized 
treatment strategies. The integration of multi-omics data has further 
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