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ABSTRACT

Regulation of gene expression islargely responsible for
trandating genotype into phenotype, as it seems that genes
are expressed only when their products are needed. After
the genome sequence of an organism isin hand, the next
logical step in understanding and characterizing the
organism isto probe the function of its genes and their
regulation. As genome sequences rapidly accumulate and
fill electronic databases, we are challenged to understand
the function and regulation of genes at the same pace.

An important step in elucidating genetic regulatory
networks is identification of the DNA binding sites of
transcription factors. To identify these binding sites, we
are evaluating automated methods of detection that take
advantage of genomic sequence data and large—scale
measurements of gene expression, enabled by microarray
technology. The premise of such approachesisthat genes
regulated by a common transcription factor are likely to
have similar expression profiles. It isassumed that motif
detection can be focused on a relatively small set of
sequences containing related transcription factor binding
sites by identifying genes with similar expression profiles.
A promising algorithm based on this premise, developed
by Church and co—workers[1], involves a two—-step
approach. Inthe first step, the k-means algorithm is used
to assign genes to clusters based on measurements of
expression. Inthe second step, a Gibbs sampling
algorithm is used to identify statistically significant
ungapped motifs in the non—coding sequences upstream of
putative trandation start sites. Tavazoie et al. [1] applied
this method, using the genome sequence of yeast [2] and
microarray measurements of gene expression for
synchronized cell cultures[3], to identify transcription
factor binding sites known to play arolein cell cycle
control.

Recently, Holmes and Bruno [4] have proposed an
alternative to the approach described above, dubbed the
kimono algorithm. In this approach, clustering and motif
detection are integrated. Thisintegration is accomplished
by allowing the output of motif detection to feed into the
clustering algorithm and vice versa at each iteration of the
two processes. The clusters produced thus represent genes
that have similar expression patterns and a common DNA
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subsequence. These clusters are more likely to represent
sets of co—regulated genes. Likewise, the motifs produced
are more likely to be real transcription factor binding sites
asthey are based on more relevant clusters. Because this
algorithm is computationally intensive and is not feasible
on asingle processor, it has yet to be tested on real
biological data.

We have developed an efficient parallel implementation
of the kimono agorithm and have begun to test it using
publicly available sequence and expression data. We have
also begun to compare its performance to the algorithm of
Tavazoie et a [1]. Resultsare preliminary at present.
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