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The word ‘genome’ comes from "gene’ and "chromosome’. and suggests
the information of genes on a chromosome. Now, The genome science is
shifting the focus form structual information of a gene to functional in-
formation of a gene[l]. Various factors affect the production process of
protein[2]. The protein is called ‘transcription regulatory factor’ , when
the protein that be producted by a geneA affects transcription of a geneB.
Therefore, a geneB is depend on a geneA. In fact, a geneB is regulated
by a gened, when the protein that isproducted by a geneA binds to the
transcription regulatory region of a geneB, and regulate the transcription
of a geneB. There is a gene dependency. In this bout, a geneA is called
‘regulatory gene’. It is known that there are similar sequences among
transcription regulatory region of those genes that are regulated by a com-
mon transcription regulatory factor. There are known researches about
promoter sequence[3]. Their are mathematical models and algorithmical
methods for tryving to identify promoter sequences. The methods concern
both searching in a genome for a previously defined consensus and extract-
ing a consensus for a set of sequences. Such methods were often tailored
for either eukarvotes or prokarvotes although this does not preclude use
of the same method for both types of organisms. There are great hopes
that these methods are a good way of discovering unknown genes, and
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unknown members of group that be regulated by a comumon gene[10]. In
other research, it is shown that if genes have a comumon specific bind-
ing sequence, they have a comummon regulation[4]. This is significance for
gene dependency in statistical. So, Analysis of transcription regulatory re-
mons lights on gene dependency estimation. Other existing researches for
gene dependency are Blloean Network[5], Bavsian Network[6], S-system[7]
and so on. Their researches are proposing some graphical network mod-
els for gene dependency.But,their researches used only DNA microarray
data. DNA microarray technologies have made it possible to measure
the expression levels of thousands of genes simultaneously under differ-
ent conditions. But, this data have many problems|[3]. For example, Their
problems are low reliability, some solutions, assortment explosionand so
on. Then, in our study, gene dependency is deduced by analysis of spe-
cific binding sites and DNA microarray data. Therefore, our study will
be high reliability compared to known researches that used only DNA mi-
croarray data. On the occasion of our study, we use three datas of Bacillus
subtilis[9]. One of datas is DINA microarray datas that are offered by Kyu-
usyuu Univ. Other datas are DNA sequence that is published on WED site
(NBCI: http/ ferww.nbelnlmnih.gov/) and known gene dependencies that
are published on WEB site (DBTBS: http://dbtbs.hge.jp) The first of our
study is that putative specific sequences are abstracted from transcription
regulatory regions by statistical analysis. Then, covering these sequences,
max score of similarity between local regions on comparing genes is inter-
genal similar score. The second | it is estimated that a gene cluster have
a comunon regulation, when a gene cluster is contained with two groups.
One of groups has high similar score. Another group has high expression
intensity more than threshold. Here is our procedure. The first step, we
have transcription regulatory regions of each gene. Their lengths are no
fewer than O[fp] , nor more than 529[8p] . Their start positions are start
positions of each gene. The next step, we study frequency of appearance
of strings that have several lengths on transcription regulatory regions of
each gene. Several lengths are no fewer than 3 |, nor more than 12 . As
a result of this research, frequency of appearance of strings is predictably
in strings of long length. we study about short string ,because long string
is expressed in short string. (), is frequency of appearance for each string.
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E, is expectation. Degree of specificity defined as (O, — E.)/E, . Then,
we observe transcription regulatory regions that are expressed in degree
of specificity. We discovered that known specific sequences are contained
with minus regions. Moreover, we study this regions again. As a result, we
take a threshold —0.1 in degree of specificity. This value and under cover
90[%] of known specific sequecnces. In our study, high sepecific sequences
are object of similarity among genes. Each transcription regulatory regions
have consecutive region that be 30[dp] long, we called this consecutive re-
gon window. Degree of smilarity is calculated specific sequences in these
windows. and similar score is greatest it . With the use of our method, we
studied some genes that are known for gene dependency. 5o, those genes
will be contained with specific areas that have high similar score among
their sequences and high expression intensity on graph. In a gene phol?,
similar score of gene cluster that be affected by pholP is more higher than
average of all gene score. But, those windows with high score are binding
sites of sigma factor. In a group ccpA, similarity score look like rundom
values. But, sum of these score is higher than average of all gene score. In
this case, a score of a member of group is not ramdom in compairing of a
member of this group with other member. Consequently, we must consider
similarity with each similar score, each score position, method for evalua-
tion of total score, best parammeters. Also,in a general way, transcription is
effected by many factors. 5o, transcription has immense complexity. Our
study offer one of way for gene dependency up to connect with gene de-
pendency and gene structure and gene expression. We try again our study
with their modifications.
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