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Recent years a trought forth a markedxpansion in the use of metabolic profiling tools aimed at
developing metabolite signatures corresponding with both normal and pagsiofugic states. The human
metabolome has an estimated 6,500 small molecule metabolites represeytinghkemical pathways (see the
Human Metabolome Database http://wihmdbca). Assessment of these molecules allows an integrated vie
of metabolism encompassing other “-omics” such as genomics, transcriptomics, and proteomics since
metabolism represents the end product ok lgenes, proteins, and the environment interact. The field of
metabolomics has its genesis in the diagnosis of inborn errors but the technology has since been adapted by o
groups and others to apply the use of these tools to study more subtle changes in metaboljsrelate ttee
physiologic states. Using targeted mass spectrometry-based metabolic profiling approaches,damvhahat
both genetic and diet-induced forms of insulin resistance are characterized by high rates of incamplete f
oxidation, atypical carnitine and branched-chain amino acid metabolism and production of mitochondrial
agylcarnitine species (#ves et al., 2005,2008; Nolancet al., 2009; Nevgard et al., 2009). This metabolic
signature is also associated with impaired substrate switching from fatty acid toydasbeHuel during the
fasted to fed transition thus imposing a chronic lipid oxidakiirden on mitochondria. These perturbations and
the accompanying glucose intolerance are alleviated by strategies that increggedensand and reduce
mitochondrial carbon load. ®taveemployed a multi-faceted approach using various model systems such as
isolated mitochondria, cell culture, transgenic animals, and humans to gain an insight into the biochemical
relevance underlying our findings. Current challenges to the fieldhie the deelopment of intgrated
“-omics” bioinformatics platforms that will all® researchers to store, catalog and explore the relationships
between metabolite, gene, and protein data framowus health and disease states to better understand ho
metabolic signatures are correlated with physiologic states. Once these signaturesvaredjrfaather gbrts
will be necessary to translate and retro-translate these findings to the clinics and back to the bench to bette
discern their significance.
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