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Early clinical studies of novel agents evaluate both pharmacokinetic and pharmacodynamic profiles. In preclinical oncology
studies, the biomarker of interest can be measured in tumor material but in clinical development, not all tumors are
accessible and patients cannot be regularly biopsied. Therefore, identification of circulating biomarkers is extremely useful
in assisting clinical development of novel oncology products. We have been using non-targeted followed by targeted LCMS
to evaluate if plasma metabolomics can be used to monitor the effect of novel signal transduction inhibitors. We show that
significant differences in the plasma metabolome of genetically engineered PTEN+/- mice when comparing with littermate
controls and in mice bearing PTEN-/- human tumor xenografts compared with non-tumor bearing animals. This signature can
be reversed by a PI3K inhibitor. The plasma metabolomic signature of nude mice bearing a B-RAF of K-RAS mutant tumor
xenograft is different to that observed in PTEN-/- animals and can be reversed using a MEK inhibitor in mice bearing human
tumour xenograft. The metabolic signatures include amino acids, carnitine derivatives and lipids some of which are affected by
time of day and food intake. Therefore, the effect of food and sampling time need to be incorporated in the analysis. Despite
these variations, the preclinical signatures identified following a PI3K or MEK inhibitor can be observed in patients following
treatment with a pan class I PI3K inhibitor and a MEK inhibitor. These data suggest that plasma metabolomic is a valid strategy
to monitor the pharmacodynamic development of novel anticancer agents.
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