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Abstract:

Introduction

Microarray data enable the fast and versatile exploration of genome structure, gene expression and
gene function. Nevertheless the process of carrying out high quality microarray experiments is still
difficult. We implemented a free and Open Source software called ImageQualityQuantificator (figure
1) that uses an interactive approach to evaluate the quality of spots from two-colour microarray
experiments, based on several quality parameters.
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Material and Methods

The software was implemented as a ‘“‘stand-alone” application using Java Technology and Imagel-
based image processing [1]. As input, ImageQualityQuantificator uses conventional two-colour
microarray image files in *.tiff format together with the corresponding primary analysis .gpr files
generated by gridding the images using the GenePix Pro 6 software (Axon). The quality of each
individual spot within the image is evaluated, and data from good quality spots are saved in an
extended version of *.gpr file format. The relevance of several parameters described in the literature to
quantify spot quality [2-4] was evaluated. Among them, the correlation of mean foreground signal (F),
correlation of median F and linear regression (R*) were identified as the most informative parameters
and were implemented in the ImageQualityQuantificator software. In addition, an overall quality score
is calculated, which is a weighted combination of the selected quality parameters. The impact of the
single parameter or weighting respectively can be configured by the user, depending on his individual



needs. Additional parameters are in development. Furthermore, several software applications for
quality estimations or microarray image processing have been tested (e.g. MASQT, RealSpot,
Spotfinder), in particular with regard to user-friendliness and an intuitive usability. The results and
approaches for improvement have been considered while implementing the software.

Results

The software provides an easy-to-use graphical interface, which provides an intuitive possibility to
compute and visualize each of these spot quality parameters. Using an interactive filtering procedure,
for which the user can adapt the threshold by him a priori, ImageQualityQuantificator offers a
comfortable possibility to select and visualize a subset of spots. The export to an extended GPR file
which only contains the currently selected spots (figure 2) allows further, successive statistical analysis
of the data.
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Conclusion

Before any statistical analysis of data can be done, a time-consuming but essential step of initial data
quality control should be carried out. The ImageQualityQuantificator supports this step by assisting the
microarray spot evaluation process. The software presented allows an interactive and intuitive
calculation and visualization of microarray spot quality. Quality parameters currently supported are the
Correlation of Mean F, Correlation of median F and Linear Regression (R?). Additional parameters
should be incorporated in the next future.
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