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Preface

This volume is a senior undergraduate-or graduate-level textbook on bioin-
formatics, which also can be treated as a short monograph. It is focused on
the mathematical and computer-science background of bioinformatics. How-
ever, each method is developed with attention to the biological problem that
inspired it. The material covered includes widely used and well-developed ap-
plications in genomics and proteomics. Some important parts of the book are
problems to be solved and a thorough bibliography. The book is composed of
two parts: I, Mathematical and Computational Methods, and II, Applications.

Part I covers a wide range of mathematical methods and computational
algorithms applied in bioinformatics. Most of the mathematical methods and
computational algorithms are presented in enough detail to allow the reader to
use them practically, for example to develop appropriate computer programs
to be used later with some bioinformatic data. Part II covers the applications
of bioinformatics. In this part, we start by presenting some biological and bio-
chemical knowledge, before describing how mathematical and computational
methods are used to solve problems originating from biology and biochem-
istry. We aim at enhancing the reader’s motivation to pursue research and
projects in bioinformatics.

There are already many excellent monographs and textbooks in bioinfor-
matics, [6, 15, 22, 69, 71, 76, 162, 168, 200, 221, 267, 281]. However, our book
is situated in an area which, so far, is not fully covered by other texts. We
present a wide range of mathematical and computational methods in a self-
consistent manner. We also pay attention to the biological and biochemical
background of bioinformatics. Therefore, while focusing on mathematical and
statistical methodology, we nevertheless present a view on the subject which
explains its interdisciplinary character and allows a better understanding of
the motivation for pursuing research in bioinformatics. The scope of the book
is broad and covers many areas of bioinformatics.

This volume has emerged as a result of several years of teaching courses
related to topics in bioinformatics at technical and medical schools, to Ph.D.
and undergraduate students, and of taking part in scientific research involving
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cooperation between engineers, statisticians and mathematicians on one hand
and biologists, clinicians, and biochemists on the other. Substantial parts of
this texts were written during the first author’s visits to the Department of
Statistics, Rice University, Houston, USA. We highly appreciate the support
obtained from the following institutions: the Department of Statistics, Rice
University, Houston, USA, the Department of Computer Sciences and the
Department of Automatic Control, Silesian University of Technology, Gliwice,
Poland, the Polish-Japanese Institute of Information Technology, Warsaw and
Bytom, Poland, Institute of Oncology, Gliwice, Poland; and the Faculty of
Pharmacy, Silesian Medical University, Sosnowiec, Poland.

We would like to express our thanks to the people who helped us in writing
this text. We extend our warmest thanks to Professor Leonard Bolc, whose
constant interest and encouragement was the greatest support in our work.
We would also like to thank Professor Piotr Widlak and Dr. Chad Shaw for
reading parts of the manuscript and for helpful suggestions. We are grateful to
all, of the following people, whose cooperation with us, discussions and criti-
cism improved our understanding of topics in bioinformatics: Keith Baggerly,
Sara Barton, Damian Bereska, Adam Bobrowski, Damian Borys, Ranajit
Chakraborty, Michal Dabrowski, Kathy Ensor, Krzysztof Fujarewicz, Adam
Galuszka, Ryszard Gessing, Rafal Gieleciak, Rudy Guerra, Paul Havlak, Prze-
myslawa Jarosz - Chobot, Barbara Jarzab, Michal Jarzab, Patrick King,
Tadeusz Kulinski, Olivier Lichtarge, Tomasz Lipniacki, Cezary Lossy, Maria
Luszczkiewicz, Tomasz Magdziarz, Urszula Mazurek, Peter Olofsson, Marcin
Pacholczyk, Pawel Paszek, Rafal Pokrzywa, Joanna Polanska, Rafal Polan-
ski, Krzysztof Psiuk, Krzysztof Puszynski, Alex Renwick, Joanna Rzeszowska,
Krzysztof Simek, Jaroslaw Smieja, Heidi Spratt, Zbigniew Starosolski, David
Stivers, Andrzej Swierniak, Rafal Tarnawski, Jerzy Tiuryn, Jim Thompson,
Maria Widel, and Konrad Wojciechowski. We are also grateful to the pub-
lisher’s editors for their professional support and patience.

This book was partly supported by the following grants and projects:
the NSF/CRCD grant “Bioinformatics: Sequence to Structure”; the Polish
Committee for Scientific Research grant 3 T11F01029, “Bioinformatics for
Determination of Environmental and Genetic Risk Factors in Endocrine Au-
toimmune Diseases”, and the European Sixth Framework Programme Project,
GENEPI-lowRT, “Genetic Pathways for the Prediction of the Effects of Ion-
ising Radiation: Low Dose Radiosensitivity and Risk to Normal Tissue after
Radiotherapy”.

The Authors contributions were as follows: Chap. 1, M.K.; Chap. 2, A.P.
and M.K.; Chap. 3, A.P.; Chap. 4, A.P.; Chap. 5, A.P., Chap. 6, A.P.; Chap.
7, M.K.; Chap. 8, M.K.; Chap. 9, A.P.; Chap. 10, A.P.; Chap, 11, A.P.

Houston, Gliwice Andrzej Polanski
September 2006 Marek Kimmel
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