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Bioinformatics for mining the data from next generation biotechnology platforms
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Biomedical research is undergoing a revolution,
rapidly changing from the previous model of an
individual research group tackling one discrete
problem focusing on one gene, protein, or pathway,
to larger-scale, interdisciplinary team science. These
collaborations typically use advanced computational
strategies to analyze, integrate, and model large,
complex datasets produced by genomics and proteomics
[1]. New computational technologies and data storage
devices now permit scientists to approach problems
that previously were nearly incomprehensible, such
as identifying the complex patterns and cellular
networks involved in tumor progression and resistance
to therapy. Moreover, computational sciences are
essential for biomedical researchers to exploit the full
potential of genomics and proteomics to: discovery and
validation of novel prognostic and Pharmacodynamic
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biomarkers, characterize other diseases, understand
complex biological regulatory systems, and solve
complex molecular structures. As a result, systems
biology is playing an important and increasing role in
modern biomedical research. Working across multiple
disciplines, we are developing bioinformatics methods
and software for integrating research data in disparate
fields toward the common goal of understanding the
mechanisms of cancer and other diseases. Our group
develops bioinformatics tools and computational models
for: (1) Genomewide discovery of alternative promoters
in human and mouse genomes, (2) Modeling aberrant
usage of alternative promoters in cancer genomes,
and (3) Modeling the epigenetic modifications in the
promoter regions in cancer genomes. I will discuss these
bioinformatics tools, some are recently published [2-7]
and some are in development [8].
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