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DDeell tt aa22DD  33..66  

QQuuiicckk  sstt aarr tt   gguuiiddee  
 

DECODON GmbH 

www.decodon.com 

 

Thank you for using Delta2D, the software package with leading technology for easy and 

reliable analysis of 2D gel images. 

 

The aim of this guide is to show how to analyze gel images with Delta2D. We will start 

with raw image data and finish with quantitative results and visualizations that are ready 

for presentation. We use an example project consisting of six gel images and an 

additional artificial proteome map to illustrate the steps of a typical analysis. 

If you are interested in analysing DIGE gels, please also read the respective inserted 

green notes and the sections with green headlines, otherwise skip them. 

 

The completely analyzed example project comes with your installation of Delta2D. In this 

guide, however, we will start with the raw data. Please go to www.decodon.com 

/Support/manuals.html and download the Delta2D sample data (Delta2D-samples.zip, 

8.89 MB) we are using in this guide. Delta2D-samples.zip contains six gel image files and 

match map files for the warping. 

 

Note:   

If you need more detailed information about Delta2D, please consult the manual of Delta2D. 

You can access it through the Delta2D help menu or as a PDF file located in the installation 

directory. In Windows, there is a direct link to the manual in the Start menu. The manual is 

also available for download and for online browsing! 

  

 

To learn more about Delta2D please do not hesitate to contact us by email to  

support@decodon.com or by phone at +49 (0) 3834 515 230.  

mailto:support@decodon.com
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AAnnaallyyzziinngg  GGeell   IImmaaggeess  iinn  jjuusstt   66  SStt eeppss  

Organizing Gel Images  

Import your gel images into Delta2D and arrange them into projects. 

Setting up traditional and DIGE experiments. 

Warping with Smart Vectors Technology 

Eliminate running differences between gels and compare spot patterns visually. 

Getting Complete Expression Profiles and 100% Spot Matching 

Do consistent spot detection across the whole project. 

Doing Quantitative Analysis 

Find spots with relevant expression profiles. 

Labeling Spots 

Annotate spots and organize annotations. 

Reporting and Exporting Results 

Create reports or provide results to other applications for presentation or further analysis. 
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OOrrggaanniizziinngg  GGeell   IImmaaggeess 
 

We start with the raw data files on the hard disk. The example experiment consists of a 

control sample, and two samples 1 and 10 minutes after treatment with a chemical 

compound, respectively, with two replicates of each sample: 
 

 

Image file  

 

Sample 

control_01.gel  control (replicate 1) 

control_02.gel  control (replicate 2) 

1min_01.gel  1 minute after treatment (replicate 1) 

1min_02.gel  1 minute after treatment (replicate 2) 

10min_01.gel  10 minutes after treatment (replicate 1) 

10min_02.gel  10 minutes after treatment (replicate 2) 

 

Note:   

If you have not already done so, please download the example data that we use in this 

guide www.decodon.com/Support/Documentation/Delta2D-samples.zip. Unpack the archive. 

It contains six gel images and match map files for the warping. 

  

Start Delta2D 

Start on Windows by clicking on 'Start -> Programs -> DECODON -> Delta2D', on other 

systems in accordance to the respective installation. Delta2D's Project Manager appears, 

and you are asked to open an existing project.  

 

Projects are collections of gel images, and analysis data (spot boundaries, quantities etc.). 

So far, there is only one project, the demo project that comes with the installation of 

Delta2D. 

 

  

 

 

 

 

 

http://www.decodon.com/Support/Documentation/Delta2D-samples.zip
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When Delta2D has started, this dialog provides a list of available projects  

in the current pool plus the option to change the pool. 

Create a new data pool 

Delta2D keeps all data related to your current gel images, including the images 

themselves, in one folder on your hard disk. We call this folder a 'Pool'. It contains several 

subfolders and data files that are managed by Delta2D. To keep your experimental data 

organized, we recommend creating a new pool for every new experimental context. 

 

1. Click on the button 'Change Pool' and navigate to a folder where you want to 

store your new pool. 

2. Right click and select 'Create Folder', then click on the new folder or select it 

and press F2. Type in a name for this new pool and confirm the input with 

ENTER. 

3. Click on OK and confirm the following dialog with 'Yes'. 

 
Note:   

Choose different pool paths for your different experiments to separate them from each 

other and from the demonstration data. Furthermore it is easy to copy, move, or backup the 

different pools. Avoid working with network drives. 
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Create a new project 

The 'Projects' dialog appears again showing an empty list of available projects. The title 

bar of the dialog displays the path to the pool you are working in. 

Click on the 'New' button to create a new project. A dialog opens requiring some project 

details. Provide the name and the author of the project and insert a short description. Do 

not check the "Use Internal Standard" checkbox. Press 'OK' to create the new project. 

Select the new project in the "Projects" dialog and press 'Open'. Whenever a new project 

is opened, two new, empty groups are automatically created. 

 

Note:   

For DIGE projects activate the checkbox 'Use Internal Standard'. 

  

Set up groups for the gel images 

It is recommended to organize your gel images into groups. Usually, your project will have 

one group for every set of replicates in the experiment. 

We will now create the three groups for our experiment. There are already two groups 

present, we will simply change their names: 

1. Right click on the first group and choose 'Group properties' from the context 

menu. 

2. Replace the group's name by 'control'. If you want, choose another color for 

the group. Confirm with OK. 

3. Repeat this for the second group assigning the name '1min' . 

 

To create a new group, select 'New' from the Group menu. Name it '10min', and choose 

another color if you want. You can permute, add or delete groups at any time.  

Add gel images to the new project 

Click on group 'control' to add images to this group. The gel manager opens, showing all 

gels in the current pool. Since the pool has just been created it is empty and we have to 

import gel images. Click on the button 'Import' and go to the directory where you 

unzipped the example data from our web site. There are sample gel images in a sub folder 

called 'samples'. Select the two images 'control_01' and 'control_02' by using the left 

mouse button in combination with the CTRL-Key. Click on 'Next'. In this step you can edit 

names and other descriptive data for an image, and do some basic manipulations such as 
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rotating, mirroring or inverting the image. Click on 'Next' again to repeat this for the 

second image.  

You can click on 'Finish' any time if you want to import the images without further 

changes. Import the sample images '1min_01', '1min_02', '10min_01' and '10min_02' 

into their respective groups. Now every set of replicate images is located in a separate 

group. The project will now appear as in the following figure: 

 

 
The Project Manager with the six sample gel images organized in three groups  

('control', '1min', and '10min'). Every cell represents the respective pair of images. 



 

 

13 

Setting up a DIGE analysis project 

For DIGE and other multiplex experiments, first follow the steps outlined above, i.e. 

organize gel images into groups according to the sample that they show.  

The layout of a simple DIGE experiment with two samples A and B on two gels is shown 

below. Replicates are put into the same group. The internal standard images are put into 

the group 'standard'. 
 

 

Image file 

 

Dye 

 

Gel 

 

Sample 

 

Group 

g001_cy2.tif Cy 2 Gel I Internal standard, gel I Standard 

g001_cy3.tif Cy 3 Gel I Sample A, replicate 1 Sample A 

g001_cy5.tif Cy 5 Gel I Sample B, replicate 1 Sample B 

g002_cy2.tif Cy 2 Gel II Internal standard, gel I Standard 

g002_cy3.tif Cy 3 Gel II Sample B, replicate 2 Sample B 

g002_cy5.tif Cy 5 Gel II Sample A, replicate 2 Sample A 
 

Delta2D applies the internal standard for quantitation. This means that a spot's quantity is 

divided by the quantity of its corresponding spot on the internal standard image on the 

same gel. Hence it is important to let Delta2D know which images belong to the same gel 

and which image shall serve as the internal standard image. 
 

1. Configure the project to use internal standard images 

In the project manager, choose File -> Project properties. 

Then check the 'Use Internal Standard' checkbox. 
 

2. Assign gels to gel images 

We now have to tell Delta2D which images come from which gel, and where the 

internal standard images are.  

In the project manager, choose File -> Gel Image Attributes. Select the 'Gel' tab. 

You see a list of gels (designated by roman numerals) and the images that come 

from each gel. Rename the existing sample gel names or add new entries assigning 

new names. Then right click on an image to assign it to a specific gel.  

Alternatively, you can drag an image and drop it onto another gel. Arrange the 

images to reflect your experimental design. 
 

3. Identify internal standard images 

For each gel, you see a column of radio buttons. Select the radio button next to 

the image that contains the internal standard (usually, this will be the Cy2 image). 
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WWaarrppiinngg  wwii tt hh  SSmmaarrtt   VVeecctt oorrss  TTeecchhnnoollooggyy 

Background: Why is warping  

important for 2D gel image analysis? 

Usually, spots from the same protein appear at slightly different positions on different 

gels. These positional differences are the main reason for inefficiency in 'traditional' 2D 

gel image analysis packages.  

 

  
Gel image with overlaid grid The same gel image after warping 

 

If you are used to classical 2D gel analysis packages, you might know those long and 

tedious editing sessions for spot matches and spot boundaries that were found 

"automatically" by the software.  

Delta2D's image warping eliminates these running differences between 2D gel images 

before doing spot detection or quantitative analysis using an image processing method 

called Warping. The result is like having perfect gels: after warping, corresponding spots 

have the same position.  

DECODON pioneered the use of image warping in 2D gel analysis with the release of 

Delta2D version 1.0 in 2000. 

 

Note:   

DIGE and other multiplex methods allow you to co-migrate multiple samples on the same 

gel. Thereby they mitigate the problem of differing spot positions. However, as soon as an 

experiment contains more than one gel, gel analysis software will have to deal with different 

migration positions. 

  


