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1

Introduction

The storage and the expression of complex biological information in intelligent manner are important
issue of bioinformatics for knowledge-discovery in databases [2]. EcoCYC [3], WIT [4] and KEGG [1]
are pioneer databases for intelligent expression of pathway information and the integration of genome
data. However, these databases revealed a limitation that they cannot express cell speciﬁc information
in eukaryote. This may be due to the complexity of the ‘gene to protein network’ in higher eukaryote.
We have developed the system to represent ‘gene to protein network’ information in a cell speciﬁc
manner for a higher eukaryote organism using semantic network. A Developed system was applied to
the metabolic pathway of glycolysis or gluconeogenesis in the human liver.

2

Method and Results

To represent the ‘gene to protein network’ information, we deﬁne the semantic object and network.
The semantic objects are consistent with cell, functional object, isozyme, protein complex, polypeptide, transcript, and gene. Information related to liver glycolysis and gluconeogenesis was gathered
from external databases and references. Gathered data were allocated to the proper objects and the
relationship between objects were assigned manually. The constructed semantic network could represent protein complexes that are involved in enzymatic reactions and represent their origins (their genes
and transcript) whatever those polypeptides were made by alternative splicing or diﬀerent promoter
(Fig. 1). This semantic network has been implemented in JAVA with JDBC and mySQL.
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Figure 1: An example of semantic network of pyruvate kinase. There are 4 isozymes of pyruvate
kinase in mammals l, r, m1 and m2. L type is major isozyme in the liver, r is found,in red cells, m1
is the main form in muscle, heart and brain, and m2 is found in early fetal tissues. The l- and r-type
isozymes are produced from a single gene by use of diﬀerent promoters (SWISS-PROT).

