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The things we eat have a fundamental impact on our health and risk of disease. Gut microbiota play a major role in processing 
of food. The microbial-mammalian metabolic axis, which is influenced by the nutritional status and can introduce context-

dependent variation in human response to dietary factors, goes in fact beyond metabolism. The study of human multifactorial 
diseases like insulin resistance, diabetes or obesity, represent a real healthcare challenge for the Western and developing world. 

In a systems biology framework, integration of metabolic profiles with genome-wide genotyping and expression profiling 
data provides a platform to identify biomarkers and susceptibility genes for pathological components of the cardio-metabolic 
syndrome (glucose intolerance, insulin resistance, dyslipidemia, hypertension, obesity, coronary-artery disease). Metabolomic 
Quantitative Trait Locus (mQTL) mapping consists of the robust and accurate statistical integration of genome-wide 
genotyping (single nucleotide polymorphisms, microsatellites) and metabolome-wide profiling by NMR spectroscopy and 
Mass spectrometry, to identify candidate biomarkers and susceptibility genes in rodent models of human disease. 

From a network biology angle, candidate genes and metabolites are then mapped onto the interactome, allowing an efficient 
visualisation of complex data, allowing the identification of mechanistic arguments, explaining the influence of gene variants 
on metabolic profiles and eventually disease phenotypes. Metabolic profiling enables the assessment of the effect of microbial 
metabolism in several aspects of insulin-resistance related pathologies and provides independent validation of several 
metagenomic studies.
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