Preface

Systems biology has emerged as an exciting and rapidly growing area of research. This
book presents 14 original chapters written by experts in the field covering topics ranging from
the definition and scope of systems biology, to the experimental and computational
techniques driving the data-rich biology revolution, to applications of the systems paradigm
to clinical problems. The first two chapters discuss the systems approach and contrast it with
the prevailing reductionist techniques. What emerges is a clear realization that the two
paradigms complement each other. Neither can be dispensed off in favor of the other;
however, what we learn from either approach must be combined into an integrated description
of physiological processes.

The following seven chapters deal with experimental, statistical, kinetic, and graph
theoretic techniques for organizing and interpreting systems data. A wide variety of
computational strategies are covered along with a comprehensive but concise description of
mass spectrometry methods that (combined with deep sequencing) are the source of many of
the large data sets driving systems biology.

The last five chapters present applications of the systems approach to clinical problems
and are a specially valuable feature of the book. These chapters provide interesting
perspectives and literature reviews that should be very useful to anyone considering how to
translate systems biology into clinical practice.

The book is written at a level accessible to a wide readership and presents much useful
information in a concise and accessible format. In addition, each chapter contains references
to important research in this field. The reader will find the material presented here to be an
up-to-date introduction to this emerging digcipline.

This project would not have been completed without the support of our students,
postdocs, and family members. We thank them all for contributing in one way or another to
our understanding of this subject. We would also like to acknowledge the assistance of the
publisher in carrying out the task of preparing the individual manuscripts for publication in a
book format. And, most importantly, we would like to acknowledge the time and energy
spent by the contributing authors in preparing their respective chapters. Clearly, without their
effort, this book would not have been possible.

A. X. C. N. Valente
Abhijit Sarkar
Yuan Gao




