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Metabolomics

Metabolomics is the "systematic study of the unique chemical
fingerprints that specific cellular processes leave behind" -
specifically, the study of their small-molecule metabolite
profiles. The metabolome represents the collection of all
metabolites in a biological cell, tissue, organ or organism, which

are the end products of cellular processes.

Metabolomics reflects the biochemical homeostasis of a
biological system, and reports on both genetic and
environmental conditions.

No single methodology/technique capable of COverage the
whole metabolome due to enormous chemical diversity.

Metabolomics non-targeted and targeted



accuracy

1. Target analysis
few metabolites

2. Metabolite profiling or
targeted Metabolomics
selected metabolites

3. Nontargeted Metabolomics
all the metabolites
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Name

Freely available

XCMS

MSFACTs
metAlign

MathDAMP

Commercially
available

MarkerLynx
Matlab hicinformatics toolbox
MarkerView

MsXelerator

AnalyzerPro

Provider
SCRIPPS
VTT & OIST

MNaoble Foundation
Plant research International

Keio University

Waters Lid.
MathWorks
AppliedBiosystems
MsMetrix
SpectralWorks

URL

http:/fmasspec. scripps.edu/xems/xems. php
hitp://mzmine. sourceforge.net
httpz/fwww noble. org/plantbio/ms/msfacts/msfacts.html
httpz/fwww.metalign. wur.nl/UK

http://mathdamp.iab.keio.ac.jp

httpz/fwww walers.com

http:/fwww mathworks,com
http:/fwww3.appliedbiosystems.com
http:/fwww msmetrix.com

httpz/fwww spectralworks.com/analyzerpro.asp

Publication

(Smith e al., 2006)
(Katajamaa er al | 2006)
(Duran er al., 2003)
(Lommen, 2009)
(Baran et al., 2006)

Table 1.3: Available deconvolution software. Various software packages are available for the peak deconvolution and alignment of the LC-MS data. This Table lists
several freely and commercially available packages together with the information about the provider, URL addresses and available original publications.

Name
PubhCHEM

MassBank
ChEBI
KEGG
METLIN
BioCye
HMDB

URL

http://pubche m.nchi.nlm. nih. gov

http:/fwww. massbank jp

http:/fwww.ebi.ac.uk/chebi/init.do

http://biocyc.org
http://metlin.scripps.edu
http://biocyc.org

http:/fwww. hmdb.ca

Compounds  Note

> 37.300,000
>22,000
~ 18,000
~ 16,000
>15,000
~8,000
=6,500

Literature based collection of small molecules present in human body

Literature based collection of various chemical compounds (including non-biological)
Experimental mass spectra metabolite data from different MS technologies

Literature based collection of small molecule information (biologically active compounds)
Literature based, organism specific information on the level of genome, pathway and compound
Experimental mass spectral metabolite data from FTMS, LC/MS and MS/MS

Literature based, primarily microorganisms and plants, pathway and compound information

Table 1.4: Available databases containing information on metabolites. The databases vary in their purpose and scope. They range from the listing of a broad catalogue
of chemical compounds to being highly specialised on small molecules from a specific organism with associated experiment and literature-reported information.



Data Analysis

The challenge is that the total number of measured compounds,
Nc, is much larger than the number of available distinct samples,
Ns.

Nc >> Ns

This is quite opposite to large clinical studies.

 Unbiased unsupervised methods —reduction of
iIrrelevant information

 Biased (Supervised learning) — Identification of
the optimal multivariate biomarkers

 T-test ,One Way ANOVA, PCA, PCA-DA
 Metabolic Pathways Analysis




GC-TOF-MS and LC-MS/MS Target Analysis

—

% i\ | '

P P Ot

(R

ldentification and calibration are
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Structure elucidation

Highest resolution:
1000000

High mass accuracy

Hybrid IT-FT-ICR
API ion sources

Elemental composition
assignment

Biomarkers
identification

Instrument is in
share with
Proteomics Core
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