


Why Delta2D?

Å Complete expression profiles
Å Automatic image alignment for reliable spot matching
Å Spot detection and editing on one image only
Å Advanced statistical methods
Å Various visualization and exporting features

Gel image warping (alignment of spot positions) was introduced with Delta2D 1.0 in 2000. Since then we 
have continuously improved the warping algorithm. SmartVectors ­Delta2D's leading technology for 
automatic gel alignment - provides an advanced and transparent method to integrate automatic image 
warping into the analysis workflow.
The idea to create complete expression profiles resulting in 100% spot matching was already 
implemented in 2003 with Delta2D 3.1. 

Deciding for Delta2D means deciding for innovation.

Delta2D ¯
on the cutting edge of technology
You spend a lot of time optimizing your sample 
preparation and 2D gel electrophoresis protocols. 
When you analyze the resulting gel images, you 
want to ensure that you get the most information 
out of them. Delta2D incorporates modern 
technologies that allow you to get reliable and 
statistically significant results. Furthermore, the 
effort needed to analyze images is reduced to a 
minimum ­your time matters to us.

More reliable results, 
better statistical analysis 
DECODON has introduced an approach that 
generates complete expression profiles for spots 
making statistical analysis much more reliable.
The approach as implemented in Delta2D is 
unique, transparent, time-saving, and under your 
full control.

Various visualization 
and exporting features 
It is good to achieve reliable results. Being able 
to prepare them for publication and presentation 
the way you want is even better. Delta2D helps 
you with that: Feel free to use the whole range of 
modern data visualisation and various exporting 
features.

Analyze ALL your 2DE 
experiments with ONE software
Two-dimensional electrophoresis has seen many 
innovations in the past. With Delta2D you can 
take advantage of all the different techniques: 
Classical experiments as well as DIGE and other 
multiplex experiments like Phospho- or 
Glycoproteomics can easily be analyzed. 
Whatever you want to explore, Delta2D will help 
you to get the most information out of your gels.

DECODON ̄
committed to customer 
satisfaction and innovation
Established in 2000, we are committed to 
developing and delivering innovative software 
tools for modern life sciences and dedicated to 
customer satisfaction. Our team of 
mathematicians, computer scientists, and 
biologists carefully listens to you, analyses your 
needs, and transforms innovative ideas into 
outstanding software solutions that really make 
a difference. 



Complete expression profiles
allows the application of a variety
of clustering and statistical 
approaches also known from 
DNA array analysis.

Dual color channel 
overlay (blue represents gel A;

orange gel B) of two gel images 
before initialization of

automatic warping.

Multiplex image 
for the detection of phosphoproteins. 

(Flamingo protein dye ­green; 
Diamond ProQ phophoprotein dye ­red). 

Multiplex approaches such as this one 
are supported by Delta2D.

Result of the
automatic warping process,

black means spots are present
in both gel images with
similar signal intensity.

Gel image with detected 
and modelled spot boundaries

2D gel image 
of a radiolabeled protein extract.

A 3D spot view helps
with determining spot boundaries
during spot editing.



"Among the several steps that 
are necessary to characterize a 
proteome through the analysis 

of 2D gels, one of the most 
complex is the analysis of the 

spot patterns present in the gel 
images. The process, by itself, 
requires an entirely new set of 

abilities from the researcher 
used to working the bench and 
is usually very time consuming. 

Therefore, the creation of 
workflow guidance is an 

excellent way to help to speed 
up the analysis and the 

generation of data from the 
gels." 

Ricardo Nilo Poyanco
Santiago, Chile

Unique analysis workflow 
for 100% matching spots
The recommended analysis workflow for Delta2D 
is a unique approach that leads to complete and 
correct spot matching for reliable data. Users are 
free to use the Workflow component that will help 
to keep an eye on the necessary steps or enjoy the 
flexibility of the sophisticated capabilities of 
Delta2D.

Simplified and 
flexible project setup
With Delta2D's Light Table, organizing images into 
groups is done in the blink of an eye: You can 
freely setup your project so that it fits to your 
experimental setup. 

Gel image warping ¯
making virtually perfect 2D gels
In 2000 gel image warping was introduced by 
DECODON with Delta2D 1.0. Since then we have 
continuously improved the algorithm to stay on 
the cutting edge of the technology. Delta2D's 
SmartVectors technology uses the whole image 
information to automatically eliminate running 
differences between gel images to align them.

Use predefined warping strategies or freely 
connect images according to your individual 
experiment along the similarity of the gels. You 
are not forced to decide for a reference image.
As a result all spots have the same position on 
each image ­as if you had made perfect gels 
without any running differences.

The missing values 
problem solved ... in 2003
All images of a project can be fused into one 
synthetic image using the Union Fusion algorithm 
(introduced in 2003). The resulting image looks 
like a real gel image and is actually the proteome 
map for your project ­containing all spots from all 
images of the project. 
One image with all spots ­a perfect image for 
spot detection and editing. Let Delta2D transfer 
the pattern of spot boundaries from your proteome 
map to all the images in your project and spot 
matching is finished ­completely and correctly. 

Project 
Setup 

Image 
Warping

Spot 
Consensus

Expression 
Analysis

Delta2D innovation highlights:

Gel image warping (alignment of spot positions) was introduced with Delta2D 1.0 in 2000.
The concept of creating complete expression profiles resulting in 100% spot matching was made a reality 
in 2003 with Delta2D 3.1. In 2006, with Delta2D 3.4, SmartVectors were introduced to provide a 
transparent and hybrid method to integrate automatic and manual image warping. Web reports were 
introduced in 2007, along with advanced multivariate statistics methods. Version 4.0, introduced in 2008, 
offers a more effective window management and a guided workflow.

Decide for leading technology!



Step by step 
the workflow component

of Delta2D guides 
you through the 

whole image
analysis process

The warping setup shows 
how pairwise warpings are 
extended across the project.

Warp vectors represent 
correspondences 

of two gel images.

The light table supports project organization, 
e.g.. naming of groups and gel images and 
grouping of replicates.
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results in 100% matching spots 
for all gels of your experiment.

~ jm di c`\o h\kn $jm\ib` h`\in 
hight, black average and blue

low expression)

Expression data of 100% matching 
Spots result in complete bar 
charts ...

After positional correction
images are fused in a Fusion Gel 
condensing the spot information of 
the whole experiment in one Image. 
spot Identifications often are managed 
on the fusion gel. Spot detection 
and editing is performed here only 
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Advanced statistical methods
With Delta2D's 100 Percent Spot Matching, there 
are no missing values, and matching problems are 
virtually eliminated. This does not only translate to 
higher statistical confidence, data generated by 
Delta2D is also especially suitable for the methods 
that were originally designed for DNA microarray 
analysis.
Since version 3.6 Delta2D incorporates algorithms 
from the TIGR Multiple Experiment Viewer (MeV) 
and tightly integrates them into the two-
dimensional gel image analysis workflow.

Identify structures in 
your data and detect outliers 
Clustering methods can be used to group 
expression profiles and gel images by similarity. 
This can be very useful for getting an overview of 
all expression profiles before proceeding with 
more detailed analyses. These methods are 
currently available:

Å Hierarchical Clustering (HCL),
Å k-means/ k-medians Clustering (KMC),
Å Principal Component Analysis (PCA).

Clustering of gel images can also be used to 
detect outliers, and to identify structures in the 
experiment. Ideally, the cluster composition will 
reflect the structure of the experiment, e.g. 
replicates and images from the same sample 
should have similar expression levels and thus end 
up in the same cluster.
Furthermore, Pavlidis Template Matching 
(PTM) allows for selecting proteins that follow a 
given expression pattern.

Find significantly changed spots
In the simplest case, the experiment is a 
comparison of two samples, e.g. diseased vs. 
control tissue, mutant vs. wild type etc. The task 
then is finding those proteins that show significant 
differences in expression levels. Certainly the most 
popular test in this area is Student's t -Test. In 
Delta2D, these different variations of the t-Test 
are available, including control of False 
Discovery Rate.
With the Analysis of Variance (ANOVA)spots 
that have significant differences in means across 
three or more groups of samples can be picked. In 
Delta2D, one-way or single -factor analysis of 
variance and two -factor analysis of variance
is implemented.

Non-parametric tests T̄he gold 
standard for spot quantities
Non-parametric tests can be applied since version 
4.0. These tests have the advantage that they do 
not require a normal distribution assumption. They 
are therefore especially suitable for spot 
quantities. Available tests are:

Å Wilcoxon Rank Sum Test for testing one 
factor in two experimental groups

Å Kruskal-Wallis Testfor testing one factor in 
multiple experimental groups

Å Mack-Skillings Test for testing two factors 
in multiple experimental groups

Å Fisher Exact Test for testing nonrandom 
associations between two categorical 
variables.

Principal comoponent analysis is a tool 
to reduce data complexity in 
multidimensional data sets. 

A set of data points (samples) were 
projected onto a two dimensional data 

space. This shows that samples 
clearly differ from each 

other while replicates 
are closely related. 



If you are looking for known
expression profiles, you can 

predefine a template in TMEV.
For each sample (first color strip) 
you can define an expression pattern 
(second strip). TMEV finds all spots 
behaving similar to the profile template. 

Scatterplots compare
expression data of two samples.

Q-Table einfügen
You can use filters for 
accessing protein spots within a 
specified induction range, within a 
specific intensity class or with other 
properties of interest. All filters use 
histogram plots.

The quantitation table gives an overview of 
the expression data from the gel images:

Hierarchical clustering sorts 
samples (columns) according similar 
global expression of proteins, or 
protein spots according the 
similar expression profiles (rows) 
over the whole experiment.

TIGR MEV, an analysis suite for expression 
data analysis is used inside Delta2D to perform 

advanced expression studies.


