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Introduction

Application of metabolomics to disease phenotype analysis and LC-MS AnalySIS
identification of unique biomarkers to distinguish healthy individuals
compared to those with a disease has renewed the promise of
personalized medicine. We present here the application of a Thermo
Scientific benchtop quadrupole-Orbitrap mass spectrometer coupled to
a UHPLC and Thermo Scientific SIEVE software for several
metabolomics and lipidomics studies. The performance of the entire
analytical platform is illustrated with relevant examples including the
metabolomic analysis of lean and obese Zucker rat serum and
mitochondrial lipids in Yeast.
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Metabolites were extracted from plasma with cold methanol and the
supernatant was removed, dried under nitrogen, and reconstituted with FIGURE 2. Principal Components Analysis of Lean vs. Obese FIGURE 7. Significant Metabolite Differences Found in WT vs. KO Yeast.
80:20 water/methanol for LC/MS. Mitochondrial lipids were isolated ZDF rat serum. The Principle Components Analysis (PCA) results shows that Relative amounts of metabolites from KO Yeast (Dark Blue) vs. WT Yeast (Light Blue)
from wild-type (WT) yeast (S. cerevisiae) and a knockout (KO) strain the LCMS analysis of the two ZDF rat serum groups are clearly different. increased for sterols, ceramides and Co-Q9 whereas histidine, sphinganine and CoQ6
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All of the datasets were analyzed with the SIEVE™ 2.0 software with C0-06 (oxid ) Co-Q9 (oxid.)
the Component Extraction algorithm designed specifically for optimal p =0.024

data analysis in untargeted metabolomics experiments. Components FIGURE 3. LC-MS/MS of Kynurenine, m/z 209.1 from Rat Serum.
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detected and identified via local or online database search. MS/MS Mass Frontler.softvyare was used to annotate t e accurately-measured fragment ions giving
excellent confirmation of the known structure from a single MS-MS scan. = : ' =

data were then acquired and used to confirm the structure of these o
components. Thermo Scientific Mass Frontier 7.0 RS1 software TSRS I BORR ORI gy o FIGURE 8. Thermo Scientific TraceFinder Software for Targeted
provided spectral interpretation tools including MS/MS library search @ || Analysis . Acompound database is selected dependant on the compound class, tissue
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and assigning structures to the fragment ions automatically in the sacooo- HO I or pathway under study . The customizable database contains all the information for batch
MS/MS spectrum. Thermo Scientific TraceFinder 2.1 software was 2600004 ;\H/(; NH, O NH, acquisition and data processing. Data review is efficient with flags indicating where there
then used for streamlined targeted quantitative analysis. s may be problems.. —
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Preliminary analysis of yeast mitochondrial lipid extracts demonstrates
the ability to obtain statistically significant results with a single injection | |
of each biological replicate. The expected change in CoQ6 levels was FIGURE 4. ZDF Rat Metabolomics Data — Pathway Analysis (4)
accompanied by changes in over 60 different components including Annotated metabolites in Red were found from MW search using ChemSpider.

amino acids, acylglycerols, sterols, phospholipids and sphingolipids.
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Table 1. Compounds Identified via ChemSpider Database Search.
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