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many efforts have been made to identify target genes of transcription factors (Kirmizis
and Farnham, 2OO4). With the current explosion of data from whole-genome
sequencing and microarray experiments, researchers are now beginning to be able to
examine the effects of transcription factors on a large scale.

Of the many possible data sources for in silico prediction of transcription factor
targets, our review focuses on two of the more popular approaches: 1) using expres-
sion pattern; and 2) binding motifs to predict targets.

DETERMINATION OF BINDING MOTIFS OF TRANSCRIPTION FACTORS

The interaction between transcription factors and their target genes is strongly
related to the sequence of the DNA binding motifs (Stormo and Fields, 1998). The
DNA binding motifs, also called cls-regulating elements, are usually located in the
promoter region of the target genes. Binding motifs are now being determined not
only through in vivo and in vitro experimentation, but also by in silico studies. The
in vitro and in vivo approaches include affinity chromatography and related protein
purification methods, yeast-one hybrid cloning, electrophoretic mobility shift
assays (EMSAs), protein DNA cross-linking studies, DNaseI footprinting analysis,
and more recently, chromatin immunoprecipitation (ChIP). The computational
methods for binding motif determination are the major topic of the review.

Three in silico approaches to motif discovery are examined here: identification of
sequences conserved 1) within a common biological pathway, 2) between organ-
isms; and 3) within a gene family.

PREDICTION OF GENE EXPRESSION

With the availability of different types of whole-genome and large-scale data, the
computational prediction of gene expression, although still imperfect, is now
possible. Specifically, we will examine two examples of such prediction: 1) how
gene expression can be predicted from DNA binding motifs; and 2) how different
binding motifs contribute to the regulation of gene expression.

DYNAMICS

Finally, we will examine the transcriptional regulatory network not only as a static
system, but also incorporate time in order to understand how regulation and
expression change throughout different cellular processes and life cycles.

Identification of target genes

EXPRESSION-BASED TARGET GENE IDENTIFICATION

With the advent of microarray technology, researchers can now measure gene
expression level on a whole-genomic scale (Heller, 2002). Since global pictures of
gene expression patterns are direct manifestations of the underlying transcriptional
regulatory networks, one might be able to utilize gene expression information to
recover the transcriptional regulatory networks.
































