Microarray data

As microarray benchmark sets, the Spellman [1] and Gasch [1] datasets were used. The Spellman dataset [1] contains
77 experiments describing the dynamic changes of yeast genes during the cell cycle. The Gasch dataset [2] consists of
177 experiments, examining gene expression behavior during various stress conditions. Expression profiles were
normalized (subtracting the mean of each profile and dividing by the standard deviation across the time points) and
stored in a gene expression data matrix, denoted by A, with a row for each gene expression profile and a column for

each condition.

Location data

Genome-wide  location data  performed by Harbison et al. [3] were downloaded from
http://web.wi.mit.edu/young/regulatory code. These contain information regarding the binding of 204 regulators
(although Harbison et al. [3] only describe 203 regulators) to their respective target genes in rich medium (the 106
regulators initially profiled by Lee et al. [4] and 98 new regulators). Besides rich medium, 84 regulators were profiled
in at least one environmental condition other than rich medium. The ChIP-chip data matrix (denoted by R) used in our
study consists of one minus the ChIP-chip p-values for each gene, obtained from the combined ratio’s of immuno-

precipitated and control DNA using an error model (see Harbison et al. [3])

Motif data

The motif data used in this study were obtained from a comparative genome analysis between distinct yeast species
(phylogenetic shadowing) performed by Kellis et al. [5]. These motifs, available online as regular expressions, were
transformed into their corresponding weight matrices by selecting for each motif, the 20 Saccharomyces cerevisiae
genes in which the motif was most reliably detected according to the scoring scheme of Kellis et al. [S]. Subsequently,
the intergenic sequences of these genes were subjected to motif detection based on Gibbs sampling. If the statistically
overrepresented motif in this set of putatively co-expressed genes corresponded to the motif that was detected by the
comparative motif search of Kellis et al. [5] the motif model was retained. As such, out of the 71 putative motifs
described by Kellis et al. [S] 53 were retained. The weight matrices corresponding to these motifs was subsequently
used to screen all intergenic sequences of yeast using MotifLocator. The higher the score of a motif hit in a gene, the
more likely it will be a true instance. The score distribution of the motif hits depends on the motif length and the
degree of conservation of the motif i.e. in general motif hits for longer motifs with higher degree of conservation will

score better then motif hits for shorter motifs with smaller degree of conservation. Because this distribution of scores



differs between motifs, scores were converted into percentile values. As such, all motif hits scores are on the same

scale. The matrix containing these percentile values is the motif data matrix M that will be used in this work.
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