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Text mining for generating biological pathways

A.S. Waagmeester∗† H.H.L.M. Donkers∗ C.T.A. Evelo† H.J. van den Herik∗

Pathways are graphical representations of interactions between biochemical components in a cell.
They are currently used (1) to facilitate the exchange of knowledge among colleagues and (2) to achieve
a better understanding of biological systems. Most biologists will be able to reproduce the well-known
pathways, such as the one for glycolysis or the citric acid cycle. The third reason to apply pathways is
rather new, that is in the analysis of (gen)omics data. Methods such as Micro-array analysis produce
huge amounts of data that are hard to analyze. Pathways can provide a way to structure and relate
these data. Since increasingly more micro-array data comes available that asks to be analyzed, there is
a need to generate appropriate pathways. The atomic parts of pathways are the interactions between
biochemical components. In order to generate a pathway it is necessary to know these interactions, which
usually come from three sources: (a) the intrinsic knowledge of a scientist, (b) the scientific literature,
and (c) databases, such as Reactome and Genmapp [2, 4].

A pathway is usually generated by merging knowledge from these three sources. So far, it is a manual
process in which a scientist translates the knowledge captured in the literature, into his own knowledge
framework. So, the knowledge becomes intrinsic and is used to complete the generation of pathways,
meanwhile partly supported by software tools which visualize database knowledge.

An intriguing question is: can we automatically make pathways from knowledge published in the
literature, i.e., with the help of tools that currently are hand-driven and soon will be replaced by intelligent
support tools?

This question is also vital for another reason: the amount of knowledge in scientific literature is
growing almost exponentially [3] and that the knowledge is growing in every sub-domain of science. This
is why we previously raised the question whether all known biochemical interactions can be extracted
from literature by translating it first into the knowledge framework of the scientist. Here the danger
was: are not we overlooking any knowledge? Therefore our research should focus on complete knowledge
extraction and automatic translation.

We believe that text-mining methods may be an aid in the discovery and visualization of interac-
tions between biochemical components captured in the literature. Text mining is the collective term for
information-retrieval methods in which the source of information is unstructured text such as scientific
literature.

In the poster we first present the overall process of visualizing knowledge needed for constructing
a pathway. Subsequently we focus on the value of text mining methods in generating pathways from
literature. Since text mining is a collective term, we have created a taxonomy to classify the specific
text-mining methods needed for visualizing pathway knowledge in literature. This taxonomy is based on
earlier published taxonomies [1, 3] . It provides an overview of existing methods and those that need yet
to be developed in relation with our task. We end our poster with an overview of this taxonomy.
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