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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
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System overview
Related Tools and Devices
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SOAP Access to FLAREX
API designed together with Andreas Stephanik and Matthias Lange, implemented by Karl 
Spies

Contains 19 methods

Sequence – Diagram (Example for access to not-normalized spot-intensities):

VANTED SOAP Server FLAREX DB

time

Prepare 
Hybridisation List 

for selected 
Provider

getHybridisationIDsOfProvider

List of hybridisation IDs

getLabeledProbeIDsOfHybridisationID

getLabeledProbeDetails

SQL QuerygetProviderIDs

getProviderDetails

List of provider IDsList of provider IDs
Create 

Provider 
List

SQL Queries

getRawSpotIntensities

Spot intensities, EMBL-IDs

getECmappingByEmblId

Load Array Data 
and Mapping 
Information

EC Mapping

BLAST based lookup

long 
processing 
time



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)



Loading of experimental data

Experiment

Genotype
A

Genotype
B

Meas.values:
Time, unit, 

value

Data hierarchy VANTED Excel Template

J-Express Text/Excel Files

FLAREX Hybridizations



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



Thanks to Colleagues
Ljudmilla Borisjuk, Mohammad-Reza Hajirezaei, Björn Junker, 
Hardy Rolletschek, Nese Sreenivasulu, Winfriede Weschke, Ruslana
Radchuk
> Discussion of system features and data provision

Matthias Lange, Uwe Scholz, Andreas Stephanik, Karl Spies
> Database services and SOAP access to FLAREX

Dirk Koschützki, Falk Schreiber
> Support and Inspiration



Software Demo

1. Loading of Array Data
23 Hybridizations:

Wild type / trangenic line

6 time points

~ 146000 measurement values

~ 3800 clones

2. Filter Dataset
Remove 50% of the data with highest average standard deviations

Remove 90% of remaining nodes with low differences between wild type 
and transgenic line

3. Detect Common Developmental Patterns (SOM-Clustering)

















//@Nodes:Calculate Average Sample StdDev§
series = node.getMappedSeriesData();
stddevs = new ArrayList();
for (SeriesData sd : series)

stddevs.addAll(sd.getStdDevValues());
double sum = 0;
int i=0;
for (Double stddev : stddevs)

sum += stddev;
node.setAttributeValue("script", "avg_stddev", 

new Double(sum/stddevs.size()));

Goal:

Remove 50% of the data with highest average standard 
deviations

1. Calculate average standard deviation for all clones (graph nodes)
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The standard deviation value represents the 
average distance of a set of scores from the mean.

BSH Script
Calculate Average Standard Deviation of Samples



BSH Script
Calculate Average Ratio of Sample-Mean Differences

//@Nodes:Calculate Average Ratio of Lines§
Set timePoints = node.getMappedTimePointsCoveredByAllLines();
double sum = 0;
int i = 0;
for (int tp : timePoints) {

ArrayList meanValues = node.getMappedMeanValuesForTimePoint(tp);
if (meanValues.size()==2) {

double a = meanValues.get(0);
double b = meanValues.get(1);
if (a>b)

sum += Math.abs(a/b);
else

sum += Math.abs(b/a);
i++;

}
}
node.setAttributeValue("script", "avg_ratio", new Double(sum/i));

Goal:

Identify clones with high differences between wild type / 
transgenic line

1. Calculate ratio-difference for all clones (graph nodes)



BSH Script
Remove 50% of clones with highest average standard deviation

//@Nodes:Delete nodes with high avg. StdDev
TreeMap m = new TreeMap();
for (NodeHelper node : worknodes) {

Double avgStdDev = node.getAttributeValue("script", "avg_stddev", null, 
new Double(0d));

if (avgStdDev!=null)
m.put(avgStdDev, node);

}
int resultCount = (int)(m.size()*0.5d);
int i = 0;
for (node : m.values()) {

i++;
if (i>=resultCount)

graph.deleteNode(node.getGraphNode());
}



BSH Script
Remove 90% of clones with low average ratio between WT / transgenic line

//@Nodes:Delete Nodes with Low Ratio Difference
TreeMap m = new TreeMap();
for (NodeHelper node : worknodes) {

Double avgRatio = node.getAttributeValue("script", "avg_ratio", null, 
new Double(0d));

if (avgRatio!=null)
m.put(avgRatio, node);

}
int resultCount = (int)(m.size()*0.9d);
int i = 0;
for (node : m.values()) {

i++;
if (i<resultCount)

graph.deleteNode(node.getGraphNode());
}
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