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Abstract

Microarray technique uses the hybridization of complementary DNA or
oligonucleotide segments of probes and targets to detect the expression level of RNAs
in samples. The hybridized pairs of probes and targets with dyes will emit
fluorescence during the scanning process of a laser scanner. Thus, the fluorescence
detected by a laser scanner is related to the expression level of RNAs in samples.
Hence, it is important to analysis the intensities of microarray images to measure the
detected fluorescence for expression levels of RNAs.

In this study, we will consider the image analysis of two-channel cDNA
microarrays that have red and green images for Cy5 and Cy3 dyes in control and
experiment samples. Specifically, we will apply mixture models to segment the
foreground and background images-because the mixture models are flexible to model
the distributions of foreground-and.background intensities with different parameters
that include location and scale parameters.

We will compare the performance. of segmentations by mixture models with
those by the software of GenePix 6.0 through microarray images with spike genes that
have target ratios between Cy5 and Cy3. Sums of square of relative errors between
average estimated ratios and target ratios of spike genes are used to evaluate the
performance of segmentation results. The segmentation methods by mixture models
can reduce the sums of square of relative errors and improve the accuracy of

estimated ratios.
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