
Visualization and analysis of large-scale 
metabolite & expression data with 

VANTED

Christian Klukas

Network Analysis Group

Leibniz Institut für Pflanzengenetik
und Kulturpflanzenforschung (IPK)

MPI Golm-Potsdam
(2005-12-05)



VANTED - Visualization and Analysis of Networks containing Experimental Data
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Motivation

Massively-parallel techniques generate more and more data

A top-down view on the biochemistry of a organism is made possible

The amount of work needed to evaluate the data increases

New tools need to be evaluated or developed

Goals

Show large amounts of data in a readable and understandable form

Consider related networks

Fast data evaluation with the help of statistic functions like t-test or 
correlation analysis, and clustering algorithms



Motivation



Key Features
Data sources

Measurement data

DBE-Database ( VANTED-DB)

FLAREX (Array experiment database at the IPK)

Excel Files (VANTED-template)

Text Files (J-Express format)

Pathway data (GML, Pajek-.NET, SBML)

Data transformation and evaluation

t-test, U-test, Pearson- and Spearman correlation, SOM-data clustering, various layout 
commands, search and filter operations, extensible with script commands

Data export

Image files (JPG, PNG, PDF, SVG)

Print out

Graph files (GML, Wilmascope-.XWG, DOT)



Excel Input-Form

Measurement 
values

List of analysed 
plants / genotypes

General information 
about the experiment

Experiment

Genotyp
A

Genotyp
B

Meas.values:
Time, unit, 

value



Data-Visualization

Mapping of 
experimental data onto 

pathways → bar or 
line charts

Clustering of data → Node-colour

Level of detail



Statistic Tests
Analyze data samples…

Check for normal distribution

David et al. quick test

Chi-square test

Detect/Remove outliers

Grubbs test

Detection of significant mean differences 
with

t-test (2 variants)

U-test (rank-sum test)



Correlation Analysis (1/2)
Calculation of the Pearson (linear) or Spearman 
(rank-order) correlation 
Detection of correlations, shifted in time:

Repeated correlation calculation (ri) for multiple time-
offsets (i=-3…3, t-3…t+3)
Using max|ri| for data visualization

Test of significance with approximation to the t-
distribution

t = 2

Number of data points decreases 
with increasing offset (t)



Correlation Analysis (2/2)

Scatter Matrix

Correlation network



Summary & Outlook
Website

http://vanted.ipk-gatersleben.de

Publications

Borisjuk, Hajirezaei, Klukas, Rolletschek, Schreiber: Integrating data 
from biological experiments into metabolic networks with the DBE
information system. In Silico Biology (2004)

Rolletschek, Radchuk, Klukas, Schreiber, Borisjuk: Oil storage in 
soybean seeds: evidence for a key role of photosynthetic oxygen 
release. New Phytologist (2005)

BMC Bioinformatics ?

Outlook

Improve analysis and visualization of array data

Based on discussions with colleagues and feedback from users of the system

Display of simulated experimental data,  generated with SyBME
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