
Metabolomic data can only be interpreted on the basis of background 
information of the experimental design of the biological parameters that 
were studied, and the details of data acquisition and data processing. 
Metabolites, unlike proteins, genes or RNA molecules, do not 
commonly carry specific information content. Instead, the role of 
metabolites in biological processes needs to be unraveled by their 
changes in levels, turnover rates and location in response to influence 
factors such as perturbation of the genetic constitution or external 
stress treatments.

SetupX allows to capture all the relevant metadata / it actually enforces 
each researcher to design the experiment before running the samples. 
By capturing the data for a large number of studies we created a
repository that combines all relevant data (metadata, annotation data) 
in one single location. 

The system also works as a lab wide tracking system:

• Status of experiment / sample

• File tracking / repository for the samples

• Feeding samples into the machines

• Scheduling samples for post processing

Current approaches in metabolomic databases do not support such 
details in machine-readable and systematic formats, rendering SetupX
a novelty in the field. 
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SetupX therefore presents a fully functional and public 
database system integrating metabolomic workflows from 
conceptual design over laboratory practice to steering data 
processing tasks and result queries. 

SetupX is an open source project and can be downloaded 
and installed under the LGPL license. 

Simplified UML diagram 
describing the relation 
between the variables 
(Dimensions) in a study and 
the actual class, which 
contains the samples. 

Each of the samples can have 
a number of MachineRuns. 
Different technologies are 
supported for the machine 
runs – combining all relevant 
files for a sample / study in one 
place.
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Laboratory InformationLaboratory Information
Management SystemManagement System

In order to be able to query the entire dataset unique identifiers are 
required for the experimental design.

The NCBI Taxonomy is used for defining the species. Based on this 
the system adopts the user interface to the species - allowing different 
sets of required fields for each of the kingdoms. Plant ontology is used 
to define the organ of each plant while the system utilizes different 
ontologies for humans and animals.

A large number of the attributes which define an experiment are 
mandatory while a number of attributes is optional. Even custom 
attributes describing the sample can be added.

Studies stored in the system can be downloaded. The system provides 
access to the data via XML, XLS, well formatted reports or even RSS. 
The XML data is structured using an XML Schema. All the download
functionality is also available for a portion of the datasets stored in the 
repository that are declared as publicly available.

LIMS

Download 
studies & data

http://setupx.googlecode.com/
open source for download:

Kingdom
plant 6692 58% 70 46%
microorganism 1685 14% 37 24%
animal 2368 20% 28 18%
human 711 6% 15 10%

Kingdoms

Number of Samples and Experiments per Kingdoms

Samples Experiments

The Metabolites found in three different species. The 
diagram is generated in real-time and can be requested for 
every possible combination of species.

SetupX aids researchers to carefully design and completely document 
their studies with the added benefit that studies are laid out in a 
systematic manner and can be queried on different levels (e.g. 
species, treatment or other search terms). 

In order to capture the design the system has to determine what the 
variations in the study are.  

The numbers of each variations (represented by a dimension above) 
span a multidimensional cube. 

(Genotype x organ) x (treatment)

The number of dimensions in the cube is not limited and varies 
according to the experimental design of each study. Objects that
cannot be distinguished by any of the vectors are called bioreplicates
and belong into the same class yet have unique object identifiers.

BioSource and treatment define the most important vectors that span 
the dimensions of a metabolomic study. In principle, further dimensions 
can be spanned by using different chemical treatments or data 
acquisition methods, but mostly this is not intended in metabolomic
studies. 

SetupX acts as a LIMS. It 
combines all files relevant to 
a study in a central place, 
enabling the operator to submit 
result data from different 
technologies (GCMS, LCMS or 
direct infusion FTMS) in a single environment. Scheduling 
and randomizing samples is directly connected to the Leco 
GCTOF mass spectrometer to aid laboratory assistants. 

SetupX further enables the lab managers and 
administrators to gain overview of scheduled experiments, 
current data acquisition and status of data processing in 
real time. SetupX is seamlessly integrated to the BinBase 
GCTOF database, which uses the study design for 
statistical purposes. 

A subset of 1,614 out of the total 11,102 samples is publicly 
available, including the complete experimental design, raw 
and annotated GC-TOF result data. Additional samples and 
studies become publicly available as laboratory 
collaborators publish their findings. 

Biosource

Query of multiple studiesQuery of multiple studies

Arabidopsis Solanum
Tuberosum

treated

non treated

Well annotated studies enable researchers to reuse data from multiple 
independent studies.

example of a cross species query 
involving three independent studies

Arabidopsis
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