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Since the announcement of the human genome project in 1990 up to the
successful sequencing of all the human chromosomes in the year 2003, the amount of
available genome data has been increasing exponentially each year. Unfortunately,
genomic interpretation cannot keep pace with such tremendous raw sequenced data.
Computational methods to gene recognition and identification of its structural
elements such as donor and acceptor splice sites are thus important to the success of
bioinformatics. The widely used methods for gene recognition include hidden Markov
model, Bayesian network, and dynamic programming. Recent advances in gene
prediction tools apply computational intelligent methods such as artificial neural
network, support vector machines, and genetic algorithms to produce a more accurate
model.

In this project, we consider the problem of recognizing coding regions for
protein biosynthesis in eukaryotes. The recognition task is to separate coding and non-
coding regions, and to identify the boundaries of intron and exon parts in the unknown
DNA sequences. We tackle the problem with the knowledge engineering approach in
which not only the machine learning techniques are employed, but also the whole
process of knowledge discovery including feature selection, data modeling, model
validation, and rule extraction is to be designed and developed. The advantages of the
proposed knowledge engineering approach are the ease of use, the automatic
generation of informative and comprehensible model, and the adaptation on new
information. The induced prediction model is also expected to work well with
approximate, incomplete, and uncertain data due to ambiguity in DNA sequencing. We
developed the DNA coding region recognition program with the Erlang programming
language in both sequential and parallel modes. The program is open source in such a
way that the source code is publicly available for further improvement by interesting

researchers.
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