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Abstract

Advancements in genomics, metabolomics, and gut microbiome tools present both opportunities and
challenges for precision nutrition in addressing obesity and metabolic diseases. Integrating these technologies
into 'systems epidemiology' enhances our understanding of the biological mechanisms linking diet and health.
Nutritional genomics identifies genetic variants affecting nutrient intake and metabolism, predicting individual
responses to dietary interventions. Metabolomics unveils food-related metabolomic fingerprints and reveals
diet-modifiable metabolic pathways. Dietary interventions impact gut microbiota, influencing food metabolism
and glycemic control. Precision nutrition, combining these tools with big data analytics, holds promise for
personalized guidance in obesity and diabetes prevention. However, challenges persist in applying personalized
nutrition in clinical and public health, necessitating a balance between precision and public health nutrition
investments.
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