Introduction

LCEIVISFandiGGEIVISImetaholitexdatarprocessingrusingiviass
BrofilerErotessionalyarchemometrcidataranalysisrand
visualizationitool tordeterminesmetanolomicipathways .

Metabolomics in combination with proteomics and genomics helps to better
understand biological processes. In this study, the effect of rapamycin drug on HEK
cell line is looked at the view point of all three Omics. Rapamycin is an
immunosuppresant_ drug which was recently shown to inhibit cancer growth. In this
work, metabolites mass spectral data acquisition is obtained from a orthogonal
studies using Liquid chromatographic Mass Spectrometry (LCMS) in both positive
and negative mode and Gas chromatographic Mass Spectrometry (GCMS). Such
multiplatform data acquisition helps in increase the coverage of metabolites. Large
amount of data is generated from metabolobics study and effective tools are needed
to process, analyze and interpret the data. Mass Profiler Professional is a
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Experimental

Study Design and cell culture conditions:
Please see poster number P0O034, Tuesday session HUP02010.

Workflow 1. The data processing workflow includes data loading where data is uploaded into MPP using any of the file formats based on the data acquisition instrument. The
filtering is performed to reject low intensity data and restrict the range of data. The alignment aligns the compounds from different samples based on retention time and mass . The
mass vs RT plot shows the total number of aligned compounds from all samples in a given experiment. The intensity of the compounds are normalized based on the internal
standard (Epicatechin for LCMS experiment and d27-myristic acid for GCMS experiment). The baseline is chosen based on how the compounds are to be treated. Following the

Metabolomics Workflow: Figure 1 data processing, the experiment is set up. For metabolomics data processing information see ref 3.
e Data analysis workflow:
se” S° |W“"‘”mALZ
| | Exp grouping — Interpretations — Quality control — Stat/fold — PCA — Clustering
Biological replicates b Nz
Metabolites T | T
Metaholite extraction _—3 e morne e e ST e
ﬂ Agilent ij Agilent 7890GC S = : e I e f
ite ali 6520 ESI-QTOF (= . . e led with &t
Metabolite aliquot (LCMS/GCMS) | 6520 ESLATOF |, . -~ NEL et L Y e —
Technical replicates T _ e e | L prtnsereaseres O IRk socerssoe
- MassHunter ion’ = T . il
Data processing S i , i i : : /AL
Qual et W oo e TR \\/ ot
§ e | | _ | ) = == G I =
Data Analysis V Lo cues § == Lashadiesr (=) =) e[l =) == =) s [ R = e 1)
Agilent S ; ] ; ; ; ] ] ]
Mass Profiler | %[ Workflow 2. The data analysis workflow includes grouping of the data to perform the analysis. The groupings include the segregation of the samples into groups of samples treated
Professional gL . . . . . . . . .
METLIN/NIST with rapamycin and not treated. The data interpretations allow samples to be averaged or non-averaged depending on specific type of analysis. The quality control filters out those
compounds that do not occur consistently in a groups and therefore corrects for variations in technical replicates. To find entities that are differentially abundant between two sets of

Figure 1. Shows the untargeted metabolomics workflow used in this study. Both control and treated cells
are subjected to metabolite extraction followed by LCMS and GCMS analysis. The data for LCMS is
processed using Agilent MassHunter Qualitative software while GCMS data is processed using Agilent GC
Chemstation followed by deconvolution and interpretation using AMDIS. Both data are fed into MPP to

control and treated samples, t test is performed followed by fold change which tells by how much the compounds are abundant in the differential list. The PCA plots is another tool
available in the workflow. The clustering feature of MPP such as K means clustering is used to cluster compounds into groups that behave similarly.

Biological process interpretation workflow:
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helps increase the peak capacity. A linear gradient from 2% methanol to 98% methanol is performed
in 13 min, held at 98% methanol for 6 min. Both mobile phase having 0.2% acetic acid. Flow rate at
0.6 ml/min. Data acquisition was performed using ESI source in both positive and negative mode. 5
uL of Epicatechin (0.02 ppm) was added into the extraction vial to normalize the intensity of the
technical replicates. For each biological replicate five technical replicates were performed. For 16 hrs
data presented here, five biological replicates were pooled.

Workflow 3. The biological process interpretation workflow uses ID browzer feature of MPP to annotate compounds from METLIN/NIST/FIEHN libraries using accurate mass and
formula generator feature. The determine pathways that are significantly enriched by the metabolites, LCMS and GCMS data are pooled into one experiment to determine the
significant pathway list. The next step is to compare pathways or biological processes list obtained from GeneSpring GX for genomics and proteomics data with that from
metabolomics study to arrive at common pathways. The common pathways were arrived by looking for differential metabolites in the pathways from genomics and proteomics.
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