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1 Introduction

To understand biological phenomena at the molecular level, such as cell-cycle, differentiation, develop-
ment, proliferation, and so on, it is important to elucidate the mechanism for transcriptional control
of each gene, which is involved in their phenomena. Discovery of transcription factors helps us to
elucidate the new transcriptional control mechanisms that have not yet been characterized. Although
transcription factors can be predicted based on the information derived from homology search using
computational tools such as BLAST and FASTA, homology search fails to predict the novel tran-
scription factors that have no significant homology to known transcription factors. Therefore we are
evaluating a method for predicting transcription factors based on the existence of local structure such
as a DNA-binding domain and/or a transactivation domain, which is often too short to be detected
by homology search.

2 Method

1. Overview of our research
At the first step, we list all candidate transcription factors that might be predicted to include
at least one of eleven types of DNA-binding domains, all of which is known to be present in
transcription factors. Then we confirm

(a) how many known transcription factors are listed among the total number of known tran-
scription factors, i.e. sensitivity, and

(b) how many known transcription factors are included in all listed proteins whose biological
functions have been already identified, i.e. specificity.

Here we searched all proteins, which are encoded in Saccharomyces cerevisiae genome, by the
three motif-search programs, HMMER [1], PSI-BLAST [2], and PROSITE [3]. And then we
evaluated their results separately in terms of sensitivity and specificity.

2. Determining a threshold
In using HMMER and PSI-BLAST, we can set a threshold. Since it is uncertain what score
should be used as a threshold for each DNA-binding domain, we check the result with different
threshold and decide an adequate threshold artificially (Fig. 1).



Figure 1: Determining a threshold. In this case we decided that score −10 is adequate.

Table 1: The number of proteins predicted to include at least one DNA-biding domain by three
motif-search programs.

Known Known proteins Unknown proteins
transcription factors other than

transcription factors
(total number 130) (total number 3068) (total number 3160)

HMMER 98 24 64
PSI-BLAST 95 23 54
PROSITE 90 13 61

3 Result

As calculated from the data shown in Table 1, the sensitivity is from 0.70 to 0.75 and the specificity
is from 0.80 to 0.87.

In terms of both sensitivity and specificity, we conclude that this method is useful to predict
transcription factors. Hereafter we will evaluate a method for predicting transcription factors based
on the existence of a transactivation domain.
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