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Two dimensional electrophoresis (2-DE) is a high-resolution protein separation 
technique that is often used for the analysis of differential protein expression 
[1]. A typical 2-DE experiment includes several gels organized in sets or groups 
that represent a specific physiological state (control and treated, for instance). In 
a simple case, the experiment would contain two groups, three gels per group 
and roughly two thousands protein spots per gel, reaching a minimum of ten 
thousands spots to analyze. One advanced software package for image analysis 
of 2D gels (Fig 1) is Progenesis (Nonlinear Dynamics) [2]. Even though this 
software is quite effective by current standards, there are a number of technical 
limitations which lead to inaccuracies in the analysis, so there is still ample 
space to improve differential expression analysis. The purpose of the present 
study is to develop an innovative and robust filtering system downstream of the 
2-DE analysis package Progenesis [2] in order to select relevant differential 
expression profiles, without requiring extensive operator intervention. 
 
After spot detection and matching in Progenesis, spots are passed through three 
successive filters based on the following parameters: the score parameter, the 
difference parameter and finally the stability parameter. The pre-processed data 
generated by Progenesis are imported, the filter parameters calculated and 
exported back to Progenesis. The implementation consists of a combination of 
Java technology and R statistical capacity in a web based system (Fig 2). 
 
We validated our new automated method with datasets that were 'manually' 
analyzed by trained operators and found good consistency between the results 
(Fig 3). This tool provides a first step towards a more automated approach to the 
analysis of 2D gels, proving accurate results while avoiding subjective and time-
consuming user intervention. 
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Fig 1: Workflow of a standard 2-DE gel image analysis 
     



 
Fig 2: System structure overview 
 
 
 
 

 
 
Fig 3: Numerical comparison of both selections methods. The numbers of spots 
are indicated for each area. Both selection sets are represented in the figure and 
they share a large number of spots 
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