Biomedical data mining, data-driven hypothesis generation in cancer research
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Mining mass spectrometric/proteomics data

High throughput mass spectrometry analysis produces large amounts of noisy data
that have to be filtered and preprocessed with computational tools before subjected to
detailed analysis and interpretation. Our strategy uses principles borrowed from
cognitive psychology for identifying patterns in mass spectra. Namely, the human
mind is able to capture holistic features in complex sensory inputs, and we trust that
similar principles can be applied to abstract data structures. The bioinformatics
support of proteomics research is a central theme in our projects. We develop new
tools capable of filtering and processing large data streams characteristic of high

throughput analysis workflows.

Medical hypothesis generation

Hypothesis generation refers to generating surprising, non-trivial suppositions and
explanations based on information extracted from textual resources. From a data-
mining perspective, text-based hypothesis generation is a case of link discovery, i.e. a
hypothesis can be considered as an undiscovered relation between pre-existing
knowledge items. Early success stories include the discovery of therapies for
Raynaud’s disease and migraine. In the genomics era, hypotheses are often

formulated as relations involving molecular entities, such as genes, proteins, drugs,



metabolites, etc., so the use of textual resources needs to be combined with
molecular databases, and often, with new experimental data generated by the user. A
typical example of application is finding undiscovered links and synergisms between
approved pharmaceuticals, as drug combinations can reach the applications phase
much faster then novel drugs. A promising area is the study of synergisms that may
exist between generic and targeted therapeutic agents or the design of cocktail

therapies for complex diseases.

The emphasis of current cancer therapy is shifting from traditional chemotherapy
to targeted drugs. Such therapies rest on two fundamental motives: i) the use of
targeted pharmacons that act on one or a few molecular targets specific to tumor
cells, and ii) identification of biomarkers suitable for the prediction of drug response.
High throughput technologies provide massive amounts of data that can be processed
from many viewpoints, the average research groups however lack the necessary and
sometimes very extensive, bionformatics repertoire. Our aim is to develop on-line
facilities that are able to integrate high throughput data with complex algorithmic
procedures that allow identification of biomarkers or statistical targets. An additional
goal is to create prediction systems that can help point of care diagnostics

applications.
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