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Abstract

To be able to study lowly expressed genes in microarray experiments it is useful to increase
the gain in the scanning. However, a large gain may cause some pixels for highly expressed
genes to become saturated, that is the registered pixel values become censored at the upper
limit, which with 16 bit precision is 2! — 1 = 65535. Techniques for adjustment of highly
expressed signal intensities are given in [3] based on a small set of available spot summaries
such as spot mean, spot median and spot variance. As mentioned in [3] it should be possible
to get more accurate adjustments when all pixel values are available. In the present project
we study spatial statistical models for pixel values which should enable such adjustments.

A convenient type of modelling is to transform data to become approximately Gaussian
distributed with a mean value function determined by gene intensities and spot shapes and a
corresponding covariance function. For such models censored pixel values can be optimally
estimated. We study different types of transformations, spot shapes and covariance func-
tions. The transformations include logarithmic and power transforms with an offset and
the inverse hyperbolic sine transform of [1]. The spot shapes include three types suggested
in [2]: (i) an isotropic 2D Gaussian distribution, (ii) a crater spot distribution consisting
of a difference between two scaled isotropic 2D Gaussian distributions and (iii) a plateau
spot distribution. For the covariance we assume that locally with cylindrical coordinates
(r,¢) in the neighbourhood of a pixel center, the covariance function c(r,7’, ¢, ¢') can be
approximated by a function of form C(r,r',¢ — ¢').

The models are applied to the analysis of a dataset obtained with a specially designed
50mer oligonucleotide microarray. Here 452 selected genes in transgenic Arabidopsis plants
are compared to the corresponding genes in wild-type plants. Data include scans with
different gains ranging from no saturation to heavy saturation.
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