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Preface

This volume of the Springer Lecture Notes in Computer Science series contains
the contributions presented at the International Workshop on Distributed, High-
Performance and Grid Computing in Computational Biology 2006 (GCCB 2006)
held in Eilat, January 21, 2007 in conjunction with the fifth European Conference
on Computational Biology (ECCB 2006).

Modern computational biology and bioinformatics are characterized by large
and complex-structured data and by applications requiring considerable com-
puting resources, such as processing units, storage elements and software pro-
grams. In addition, these disciplines are intrinsically geographically distributed
in terms of their instruments, communities and computing resources. Tackling
the computational challenges in computational biology and bioinformatics in-
creasingly requires high-end and distributed computing infrastructures, systems
and tools. The main objective of this workshop is to bring together researchers
and practitioners from these areas to discuss ideas and experiences in developing
and applying distributed, high-performance and grid computing technology to
problems in computational biology and bioinformatics.

The challenges in distributed, high-performance and grid computing in bi-
ology and biotechnology are inherently more complicated than those in such
domains as physics, engineering and conventional business areas. Some of the
added complexities arise from the:

– Conceptual complexity of biological knowledge and the methodologies used
in biology and biotechnology

– Need to understand biological systems and processes at a detailed mecha-
nistic, systemic and quantitative level across several levels of organization
(ranging from molecules to cells, populations, and the environment)

– Growing availability of high-throughput data from genomics, transcriptomics,
proteomics, metabolomics and other high-throughput methods

– Widespread use of image data in biological research and development (mi-
croscopy, NMR, MRI, PET, X-ray, CT, etc.)

– Increasing number of investigations studying the properties and dynamic
behavior of biological systems and processes using computational techniques
(molecular dynamics, QSAR/QSPR, simulation of gene-regulatory, signaling
and metabolic networks, protein folding/unfolding, etc)

– Requirement to combine data, information and compute services (e.g., se-
quence alignments) residing on systems that are distributed around the world

– Variety of different technologies, instruments, infrastructures and systems
used in life science R&D

– Huge variety of information formats and frequent addition of new formats
arising from new experimental protocols, instruments and phenomena to be
studied
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VI Preface

– Large and growing number of investigated biological and biomedical phe-
nomena

– Fact that life science R&D is based heavily on the use of distributed and
globally accessible computing resources (databases, knowledge bases, model
bases, instruments, text repositories, compute-intensive services)

The GCCB workshop brought together computational biologists, bioinfor-
maticians and life scientists who have researched and applied distributed, high-
performance and grid computing technologies in the context of computational
biology and bioinformatics. The workshop discussed innovative work in progress
and important new directions. By sharing the insights, discussing ongoing work
and the results that have been achieved, we hope the workshop participants con-
veyed a comprehensive view of the state of the art in this area and identified
emerging and future research issues. We believe that the GCCB workshop made
a valuable contribution in encouraging and shaping future work in the field of
distributed, high-performance and grid computing in computational biology.
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Astrid Maaß, Emmanuel Medernach, Ivan Merelli, Luciano Milanesi,
Giulio Rastelli, Matthieu Reichstadt, Jean Salzemann,
Horst Schwichtenberg, Mahendrakar Sridhar, Vinod Kasam,
Ying-Ta Wu, and Marc Zimmermann

Grid Computing for the Estimation of Toxicity: Acute Toxicity on
Fathead Minnow (Pimephales promelas) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

Uko Maran, Sulev Sild, Paolo Mazzatorta, Mosé Casalegno,
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