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While traditional bioinformatics has evolved from simple data management to datainterpretation, the emphasis today has shifted to high-throughput data collection, personal
medicine and the analysis of complex systems. This tendency is accompanied by an
unprecedented development of new computer architectures and cloud computing that bring
the power of supercomputers within arm’s reach of bench scientists and clinical practitioners.

BIOINFORMATICS OF NEXT GENERATION SEQUENCING DATA
Interpretation of next generation
sequencing data is a highly challenging
task, because extracting information
useful for medical researchers and
practitioners requires advanced data
mining methods, simultaneously applied
to high throughput data linked to a
continuously updated network of
molecular databases and medical
publications. In this fast evolving scene
of
new
technologies,
integrating
heterogeneous data is perhaps one of the
most challenging tasks. Our current interest includes development of marker databases, new
algorithms for analyzing metagenomics data, including medical hypothesis generation and
prediction of useful drug combinations. . In this project we are concerned with developing
new, hardware-accelerated pipelines for these purposes, making use of the in house
knowledge of new computer architectures such as FPGA and GPU, which allow us to
increase computer power by orders of magnitude. We are also collaborating with the
Technical University of Graz where one of the strongest FPGA-based bioinformatics
infrastructure of Central Europe is being built.

HIGH THROUGHPUT DATA/MINING OF 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 network 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.

MICROBIOME BIOINFORMATICS: BACTERIAL COMMUNICATION NETWORKS
Microbial
communities
play
fundamental roles in health and disease as
well as the stability of the ecosystem. A
better understanding of these systems may
provide insights into the mechanisms of
infections, epidemics as well as
environmental and social processes. Our
group uses bioinformatics tools as well as
agent based models to understand how
signals contribute to colonization and
infection. We showed that signal sharing
allows several bacterial species to cross
barriers that the single species can not
which may provide important clues to
polymicrobial diseases.
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