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Introduction Results and Discussion
Despite rapid growth in innovations related to liquid chromatography-tandem mass spectrometry (LC-MS/MS) based metabolite . (ii) # . (ii) # (v) PCA
profiling studies [1-3], lack of high throughput software tools has been one of the bottlenecks. A typical metabolomics data analysis Application of SimMet to metabolite profiling and differential analysis of Zucker rat L ninds metago“tes I} S metabolites (i) Class metabolites of (2)**
ipeline may include multiple software tools for example, using of (1) a data processing tool to generate peaklists (ii) a database samples A7l with p-value .
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search tool for metabolite profiling, (iii) other tools to validate metabolites using MS/MS data pattern matching or in silico : . .
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fragment matching, (iv) tools for performing statistical analysis for identifying differential metabolites and (v) pathway analysis for On subjecting the raw files into SimMet’s molecular feature finding and retention time Benzyl Alcohols and
the identified metabolites. In order to address the challenges, we have developed SimMet. The software workflow will be alighment modules, 2319 compounds were identified out of which 411 compounds 63 40 Fatty Alcohols 16 9 3 3 35 Derivatives 2 1
: : . : : : . L. . Metabolit tabolit
demonstrated based on a Zucker rat study well characterized for studying effects of obesity, diabetes and cardiovascular effects. can be validated using MS/MS data (688 MS/MS scans). The retention time aligned S u Amino Acids and
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data, identified metabolites, statistics, structures., metabolite information s.uch as Table 1: Summary of the LC-MS and MS/MS metabolic Derivatives
Methods common name, class, etc., overlays of extracted ion chromatograms, total ion orofile of the zucker rat samples. Detailed information E Fatty Acid Esters 11 4 1 3 37 Phenylpropenes 1 1
Using a HPLC system and a high strength silica column (Acquity HSS T3 1.8um, 2.1 x 100mm @ 60°C), polar metabolites from a 5ulL chromatogram, annotated MS or MS/MS spectrum for a metabolite can be visualized  on different classes and frequency of metabolites are 4 Glycerolipids 35 11 3 2 38 Nitrobenzenes 1 1
injection of serum were separated at a flow rate of 600 pL/min. Full scan TOF MS and MS/MS data was acquired simultaneously on at a single workspace. provided in table 2. Benzopyrans 9 4 3 2 39 Cinnamaldehydes 1 1
a TripleTOF® 5600+ system in DDA, single injection workflow (SCIEX). Serum from the Zucker rat model was taken from 7-9 week old Alkylamines 4 3 2 2 40 Benzofurans 1 1
lean, fatty and obese rats (n= 10/sample). Samples were methanol extracted to remove the protein, centrifuged and the dried User can scroll through the total ion chromatogram to locate the identified metabolites at a LC time point. For example, on H Prenol Lipids 30 13 6 1 41 Sugar Acids and 5
extract diluted in 100ul of Water: Methanol (80:20). A pooled sample was used as a QC (acquired every 5 samples) to monitor data selecting the time point 5.9 minutes in the TIC plot (Figure 5 (a), lower right plot), LysoPC 18:1 is automatically selected and each Derivatives
reproducibility. table in the figure 5(a) displays information regarding the identified lipid. The comparison plot between observed vs standard m Steroids and Steroid 12 4 1 g, LineolicAcidsand
spectra of the metabolite from NIST MS/MS database is displayed on pushing the button ‘Plot Spectrum’ in the ‘Annotation’ tab Derivatives Derivatives
: N : : : : 1 : : : : : e Alkaloids and Keto-Acids and
SimMet software has been used for data analysis. Figure 1 shows the schematic representation of the software work flow. (Figure 5(b)). XIC can be viewed by clicking View XIC button (Figure 6). Figure 7 shows the pie charts of percentage of identified ﬂ Derivat 7 3 3 1 43 o 2
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Software protocols consist of major features namely data processing, metabolite identification and differential analysis. After metabolites species from different classes. EPN styrenes 5 1 1 1 44 Trichothecenes 1
importing raw LC-MS and MS/MS data, peaks were detected in LC timescales. The program employs a feature finding algorithm : : .
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(FEA) to identify adducts, isotopes anc?l charge states of a.detected compound and combines all the co.rrespondlng LC-peaks under a Observed vs Standard Spectra m Eicosanoids 1 1 1 1 46 Trialkylamines 1
unique Compound ID (CID) number. Figure 2 shows a typical MS spectrum of a detected compound with peaks annotated by CID #581 RT 5.9 mintes "5 Disaccharides 1 1 1 47 Thiols 1
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Further, for each CID, the program identifies all the MS/MS scans that have been acquired between the start and end time. If = wceropyns koo Benzoic Acid and
. . . . .. S00.000 Fatty Acid Esters = Benzopyrans .
precursor m/z value of an MS/MS scan corresponds to component peak with higher isotope level i.e., M+1, M+2, etc., then it is 3 : o e s s sFaty AddEsters FEpiecs £ 1 62 Derivatives 1
automatically replaced with the m/z value corresponding to its monoisotopic peak. e T ) m Oters (< metaite) Fay Acohos Fatty Acids and
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e s s o Figure 7: Pie chart showing breakdown of the metabolite profile on the basis of class (a): Total Nucleotides
Data can be grouped according to biological and technical replicates (Figure 3(a)). Peaklists can be categorized as blank, QC and 643 (b): only metabolites with p<=0.05; Total 228 Total 637 228 85 51
samples. LC peaks from samples may be removed based on (non-) observation of the corresponding LC peaks in blanks and QCs. Figure 6: Typical SimMet software window showing aligned Table 2. Summary of the LC-MS and MS/MS metabolite profiles reported as a result of different statistical analysis. *metabolites outside inner ellipse in Score Plot;
Appropriate data normalization and transformation methods can be specified (Figure 3(b)). XICs of LysoPC 18:1 across samples ** PCA performed by removing 2nd technical replicate of the sample 'lean', and reporting the number of metabolites outside inner ellipse in score plot.
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