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Abstract

To find associations among large amount of genome data, we implemented a data
mining algorithm developed by Houtsma et al. As the result of a computer experiment
about signals found in mammalian promoter sequences, the system generated association
rules with high accuracy and large coverage.

Introduction

In the research area of database, studies on knowledge discoveryor data mining have been active
in these years. Besides flexible and high-speeded search of large amount of genome data, such
methods for automated knowledge acquisition from them are desired under the situation that
they have been increasing exponentially.

In 1993, Agrawal et al.[l] proposed a novel framework of data mining and applied it to
sales data obtained from a large retailing company. From customer transaction data, each of
which consists of a set of items bought together in a transaction, their system generates all the
significant association rules among items. For example, it might generate a rule which means
“If a customer buys bread and butter then the customer buys milk too in 90% of the cases.”
As for application to genome data, this method is promising in the following two points: 1)
low computation cost which implies high applicability to large amount of data, and 2) since
examples are not needed, there is a possibility to point out unnoticed associations.

As the first step of applying this method to genome data, we tried to find associations

among signals found in mammalian promoter sequences.

System and Methods

In carrying out this experiment, we adopted the set-oriented algorithm for mining association
rules proposed by Houtsma et al.[4] which performs Agrawal’s algorithm by iterating SQL
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queries. An experimental system was implemented on SUN SPARCserver 690MP by using perl
scripts and SYBASE with SQL interface.

To prepare the data for mining, 356 mammalian promoter sequences were chosen from 1250
sequences in Eukaryotic Promoter Database Release 43[2]. Signals on these promoter sequences
were searched for by using Sigscan 3.0[5] with Ghosh’s Transcription Factors Database 7.0[3].
As the result of scanning, 370 kinds of signals were found in the mammalian promoter sequences.

The importance of association rules are evaluated in two criteria called support and confi-
dence factorin this framework of data mining. The former means the coverage of the association
rule, and the latter means the accuracy of it in the coverage. The system receives minimum
values on these criteria from a user, and uses minimum support for pruning. In this experi-
ment, minimum support and minimum confidence factor were set to 200 sequences and 80%,
respectively. As the result of mining, we obtained 505 association rules of the following form:

Conf % (Sup sp.): SIGy,....S1G,—y = SIG,

where Conf, Sup and SIG; (1 <1 < n) are confidence factor, support and signal name.

So far, we have implemented the algorithm and seen it works with realistic genome data.
We are considering as the next step applying the algorithm to the specific domain of promoter
sequences, that is, to restrict the promoter sequences to those of genes expressed in some specific
tissue. It may reveal association rules of signals specific to such promoters. Further, we are
considering to utilize such rules for predicting the location where a gene would be expressed.
Another application of our system would be restricting promoters to those of genes expressed
in some embryonic stage, which can help determine at which embryonic stage a gene would be
expressed.
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