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Pathway Database: Higher Order Knowledge in Biology

KEN-ICHIRO FUKUDA,* YUKI YAMAGATAt and TOSHIHISA TAKAGIt

Molecular mechanisms of biological processes are typically represented as a diagram called
“pathways”, which have a graph-analogical network structure. However, due to the diversity
of topics that pathways covers, the kind of biological entities that constitutes them are highly
diverse and ranges from metal ion, protein to biological processes in general. In addition,
the kinds of interactions that relate biological entities are likewise diverse. As a consequence,
the current knowledge about pathways is very heterogeneous both in the sense of the types
of constituents and the granularity of descriptions. To cope with this problem, a strongly
structured ontology-aware knowledge system is required. This paper describes a biological
pathway database system for higher order knowledge. The proposed database adopted a re-
cursive and hierarchical representation model which enables to annotate and query pathways
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or sub-pathways of arbitral granularities.
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Fig.1 Mating signal transduction in yeast.
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Fig.2 Compound graph based pathway representation.
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Fig.3 A process diagram and its compound graph
representation.
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Fig.4 Biological queries on compound graph structures.
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Table 1 Examples of biological queries.
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Fig.5 Query results of a diagram search.
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