Metabolomics workflow in CE-MS
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Metabolomics is a rapidly developing field of science in which the combination of separation techniques with accurate mass spectrometers plays a key role in biomarker identification. Ideally, a sample as intact as possible is analysed to obtain its fingerprint. Fingerprints from a set of cases and controls are statistically compared to discover those signals that are characteristics for each group. Within this framework capillary electrophoresis is an analytical technique specially suited for urine analysis due to its ability to separate polar and ionic compounds that cannot be properly detected with other techniques.

A major challenge in the pipeline of the metabolomic experiment is not only the high-quality of the analysis, but also a proper treatment of data. Mass spectrometry allows obtaining a huge data set, and it is very important to select from these entire data matrix only those data that are fully useful from a biological point of view. 
Five doses of rosemary extract obtained with supercritical fluid extraction (SFE) containing 10% folic acid were intragastrically administrated to adult male streptozotocin (STZ) diabetic rats and the corresponding controls. Urine fingerprints of control and diabetic rats, both with and without treatment, were obtained by CE-MS. Data were collected in positive ESI mode in separate runs on a TOF (Agilent) operated in full scan mode from 50 to 1,000 m/z. The data matrix was aligned, normalized and filtered. Afterwards, data were evaluated with multivariate classification tools such as PCA, PLS or OPLS/O2PLS-DA.
Finally, compounds showing statistically significant differences were located in the corresponding metabolic pathways and the effect of the treatment was interpreted.

