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1 Introduction

Whole genome sequences of several organisms have been completely determined by advances of genome
sequencing projects. Consequently, many of the novel gene and protein structures have been also
identified. However, many of genes or proteins have not been annotated with biological functions.
Thus the next major challenge of genome sequencing project are to characterize the biological function
of each protein and to elucidate its roll in various intracellular processes, such as translation, splicing,
post-translational modification, post-translational transfer, and so on [1]. For identification of gene
functions and elucidation of intracellular processes, many protein-protein interactions, which are not
only physical interactions between two proteins, but also functional or genetic interactions, have been
rapidly identifying and their experimental results have been accumulating in the public databases such
as MIPS and YPD [2, 3].

We propose the computer software. Two major functions of this software are:

1. inferring the protein functions from the relationships between the specified protein and the
others, in other words, supporting the knowledge-based decision making for protein functions.

2. finding the plural protein networks between specified two proteins in the protein linkage map,
which is constructed by integration of all protein-protein interactions.

Using this computer software, a user might be able to obtain several predicted annotations about
gene functions and to discover plural possible protein networks that might include the novel and/or
the alternative protein networks.

2 Method

1. Material
We obtained 1126 protein-protein interactions which are physically interacted with each other.
And 902 distinct proteins of yeast Saccharomyces cerevisiae are included in all protein-protein
interactions. We obtained the “Sub_cellular localization catalogue” data, which contains the
information about protein localization sites, that is, the information about where each yeast
protein located in the living cell. And we also obtained the “Functional catalogue” data of yeast
proteins. These data are obtained from MIPS database.



2. Graph representation of protein linkage map

We adopted the graph to represent the protein linkage map by integration of large amounts of
protein-protein interaction data. Each protein and physical connection between two proteins is
denoted as each node and edge in a graph, respectively. Each node is defined three biological
information as its attributes, such as the “description”, the “synonym”, and the “protein local-
ization site” in the cell. The protein linkage map is represented as an undirected graph, because
in this case of the protein-protein interactions, the connections between two proteins are not
considered their directions.

3. Inference of the gene function

Connection between an unknown and a well-known protein, as well as sequence homology to
a known protein family, can provide a convenient shortcut for detecting a biological function
of an unknown protein. For example, if the molecular biologists have no information about a
protein, they will infer its biological function, such as the protin localization site, the cellular
role of the protein, and so on, from the annotations of neighbor proteins in a protein linkage
map. To achieve their requirement, we implemented the computer software to support the
knowledge-based decision making for protein function.

4. Finding the plural protein networks in a protein linkage map
For finding the plural protein networks between two proteins specified by a user, the “K-th
shortest path algorithm” is adopted and implemented. This algorithm determine not only the
shortest path which is defined as the minimum distance from one protein to another one, but
also the second shortest, the third shortest, and so up to the K-th shortest path. See Martins
et al. [4] for more details about this algorithm.
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