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Foreword

Computational sciences have their roots in the development of increas-
ingly powerful computers over the last few decades. Rather rapidly, the
instrumentation and the newly developed methodology with the under-
lying algorithms became widely appreciated and used as novel research
strategies serving in many different fields of academic investigation, par-
ticularly in natural sciences and engineering sciences, but also in social
sciences and the humanities. Computational sciences have been recog-
nized for their invaluable contributions to data collection, data storage,
data handling, and data analysis, thus leading to efficient strategies of
modeling, prediction, and design of molecular structures and of their
functional properties that are often of immediate relevance for the med-
ical sciences. Computational comparisons of DNA sequences from
different organisms provide invaluable insights into past evolutionary
developments, and this has become a powerful new tool in the systemat-
ics of living organisms.

The present book on computational biology testifies to the impact
that this field of investigation exerts on many pending questions in the
life sciences. Particular reference is thereby made to pioneering contri-
butions that have their roots in Switzerland. In the early 1990s, I had the
privilege, in my position as a member of the Swiss Science Council,
to visit a group of scientists working at the University of Geneva on computer-
assisted handling and storage of data related to protein sequences. The
prospective value of their work became immediately obvious.
A very positive recommendation that was then formulated by the Swiss
Science Council may have influenced the support provided by the polit-
ical leaders, and this may have also facilitated the creation of the
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Swiss Institute of Bioinformatics (SIB) 10 years ago. The SIB is an active,
virtual network of scientists working in different Swiss institutions in var-
ious fields of bioinformatics. While pivotal contributions of these
researchers found wide recognition, this development also favored the
access of the Swiss pioneers in bioinformatics to related, often comple-
mentary studies conducted in other countries and other continents.

May this overview of important aspects of bioinformatics further
contribute to strengthen international contacts and serve as a testament
to such a fruitful development for the basic as well as for the applied
sciences.

Werner Arber

Professor Emeritus for Molecular Microbiology
Biozentrum, University of Basel, Switzerland
Nobel Laureate in Medicine 1978



Preface

Biological research and recent technological advances have resulted in an
enormous increase in research data that requires large storage capacities,
powerful computing resources, and accurate data analysis algorithms.
Bioinformatics is the field that provides these resources to life science
researchers. Originally the prerogative of a few biologists who were com-
puter buffs and a few computer scientists who had a passion for life
science, bioinformatics has developed into a fully-fledged science with its
own specialists, pregraduate and postgraduate studies, as well as interna-
tional conferences and journals.

In Switzerland, bioinformatics started in the 1980s, when a handful
of enthusiastic scientists started developing databases and computational
tools that rapidly became accessed and used by researchers from all over
the world. While essential for thousands of scientists both in Switzerland
and abroad, these computational biology resources were developed for
many years without any substantial means. It was only in 1998 that the
need for a Swiss bioinformatics infrastructure was recognized and that
the Swiss Institute of Bioinformatics (SIB) was created. Even then, the
SIB founders were ahead of their time, building an organization of
exceptional quality and dynamism. Starting with 20 bioinformaticians in
five groups at universities and research institutes in the Lake Geneva area,
they were rapidly joined by new professors in major Swiss universities,
thus growing into an institution of national importance, recognized
worldwide for its state-of-the-art work.

After more than 10 years of existence, the SIB is regarded as one of
the leading bioinformatics institutions in the world. Organized as a fed-
cration of bioinformatics research groups from Swiss universities and
research institutes, the SIB provides services to the life science community

Vi
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that are highly appreciated worldwide, and coordinates research and edu-
cation in bioinformatics nationwide. The SIB plays a central role in life sci-
ence research both in Switzerland and abroad by developing extensive and
high-quality bioinformatics resources that are essential for all life scientists.
It contributes to the economy and quality of life through the global distri-
bution of its products, by providing state-of-the-art tools to the industry,
and by its involvement in pregraguate and postgraduate teaching pro-
grams. Knowledge developed by SIB members in areas such as genomics,
proteomics, and systems biology is directly transformed by academia and
industry into innovative solutions to improve global health.

This astounding concentration of talent in a given field is unusual
and unique in Switzerland. This book gives an insight into some of the
key areas of activity in bioinformatics in our country, covering both
research work and major infrastructural efforts in genome and gene
expression analysis, investigations on proteins and proteomes, evolution-
ary bioinformatics, and modeling of biological systems.

We are grateful to the authors of all chapters for their efforts, patience,
and goodwill, without which it would not have been possible to publish
this book. We are particularly indebted towards our colleague Dr. Patricia
Palagi for her careful proofreading of the whole book; and are gratetul to
Drs. Lydie Bougueleret, Janet James, Tania Lima, and Ms. Nicole Zaghia,
who went over the text of our authors whose English is not always as out-
standing as their science. We also acknowledge support from the Swiss
State Secretariat for Education and Research, the Swiss universities, federal
institutes of technology and research institutes, the Swiss National Science
Foundation, as well as several international funding bodies such as the
European Research and Development Programmes and the US National
Institutes of Health. Finally, we are thankful to all members of the Swiss
Bioinformatics Institute, whose relentless work constitutes the core of
bioinformatic excellence in Switzerland.

We hope that this book will help readers understand some of the
many facets of bioinformatics today, and encourage new scientists to get
on board with such a fascinating and challenging field.

Ron D. Appel and Ernest Feytmans
July 2008
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