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'Introduction

Metabolomics is a rapidly maturing field and
expanding the scope of functional genomics
beyond microarray analysis and proteomics to
the level of metabolism. In order to allow a
global understanding of metabolic processes,
an integration of information generated on all
these levels has to be accomplished:

MeltDB is a web-based system for the manage-
ment, analysis and integration of metabolomic
datasets. The system allows organization and
preprocessing of raw chromatographic data.
Currently, MeltDB supports the netCDF input
format. Automated metabolite identification,
quantitation and normalization methods are
provided that generate metabolite pool
datasets. These can be analyzed using R
functionality integrated in MeltDB.

Extensible visualizations such as the interactive
mapping of metabolite concentrations to
metabolic pathways together with other 'omics’
data are provided

Peak detection

ized TICs of in Experti Xcc bined
0.9
0.9
0.7
0.5
. Experiments are organised 0.3
L) img: riment = oy
pe groups. 0.3
Please select or create (and 0.2]
select) a group which will hold 0.
your experiments. 0 420,100 479.547 538.906 598.531 658.531 718.781 779.108 840,313 901
o all fields 1 i
0.9
ite a 0.8]
0.7,
0.g]
0.5
0.4)
0.3
0.2}
0

Chromatogram alignment

'Materials and Methods

The MeltDB system ensures persistency of
experimental and derived data through an
object relational mapping using a documented
Perl APl coupled to a MySQL database backend.
The system and database design follow the
recommendations from the Metabolomics
Standards Initiative (MSI).

The target platforms for the server system are
Unix, Solaris and Mac OS. The AJAX based web
frontend is distributed using an Apache web
server.
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'Analysis Pipeline

A pipeline concept has been defined that allows
the integration of existing tools such as XCMS
(Smith et al. 2006) and importers for results
generated by proprietary software from the
vendors of GC/LC-MS machinery.

For mass spectral database searches the
algorithm proposed by Stein and Scott (1994)
has been re-implemented and extended. Queries
to the freely available GMD (Kopka et al. 2005) or
user defined spectral databases in NIST or AMDIS
format are supported.

Additionally, peak detection and quantification
routines have been implemented. Retention
Index calculation together with a Dynamic Time
Warping approach for chromatogram alignment
is provided and contributes to the improved
identification of metabolites.

These methods form the basis of the
preprocessing pipeline of MeltDB that can
automatically generate normalized metabolite
concentration matrices from raw
chromatographic datasets.
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'Integration with existing systems

Through the integration with other BRIDGE
(Goesmann et al. 2005) compliant functional
genomics software packages like GenDB or
EMMA it is possible to generate comprehensive
visualizations of metabolic pathways (e.g. KEGQG).
The level of transcript and metabolite
concentrations as well as the gene content of the
examined organism can be visualized. Direct
access to the underlying datasets and their
representations is achieved via the BRIDGE layer.
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'Current status and further development

The web based MeltDB system already provides
functionality for the automated processing and
analysis of GC\LC-MS chromatographic data. In

the near future we would like to include
additional input formats such as mzData/
mzXML.

For improved statistical analysis, we would like
to provide profiling and classification methods
from machine learning such as Random Forest

‘Statistical and Explorative Analysis

Statistical tests (T-Test, Manova, ...), hierachical
clustering and PCA can be performed on the
obtained metabolite concentration matrices. The
resulting visualizations are accessible via the
MeltDB web interface and facilitate biological
interpretation of the analyzed experiments.

and SVMs.
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