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Abstract:

Variability in gene expression as measured in microarray experiments arises from different
sources including image analysis, biologica and technical variability. We performed a
microarray experiment using Affymetrix chips to determine relative contributions of various
factors. The study included 8 samples from 21-day old Sprague Dawley CD female rats exposed
to genistein (a soy isoflavone) from birth to 21 days. Each RNA sample was divided in half to
allow separate labeling reactions, and one of the labeling reactions for each sample was further
divided in half to produce two technical replicated. Thus, atotal of 24 chips were used, which
were randomized with respect to processing day and scanning order. A model accounted for
biological variability, variability due to labeling, and aresidual error. In addition, we used a
shrinkage estimator of variance components that provides gene-specific variances but also uses
information across all of the genes in dataset to improve estimation. The four different image
processing methods, D-Chip, MAS 5.0, RMA, and GCRMA were compared. The results of
analysisindicate that biological variability has the greatest contribution emphasizing the
necessity of using biological replicatesin microarray experiments.



