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Tentative Preface

The book, ‘Introduction to Systems Biology’, is intended to be a readable
introductory text for undergraduate and graduate students who are interested in
comprehensive biological systems. Since genomics, transcriptomics, proteomics and
other omics analyses provide enormous amounts of biological data, systematic instruction
containing explanations of underlying biological meanings through computational
methods is required to explain the complex biological mechanisms and to build strategies
for their application to biological problems. I hope that this book presents a clear and
intuitive illustration of the topics on Systems Biology and further introduces using
computational methods in studying complex biological systems.

The book begins with an introductory chapter on Systems Biology. The entire
experimental omics tools are briefly described in the second section. The third and forth
sections introduce the reader to challenging computational approaches to understand
biological dynamic systems. These last two chapters provide ideas of theoretical and
modeling optimization in systemic research on biology by presenting most algorithms as
implementations, including the up-to-date full range of bioinformatic programs, and
illustrating available successful applications.

We intend to provide a broad overview of the field with key examples and typical
approaches of experimental design (both wet-lab and computational). Such a format is
perfect as a resource book and a book providing a glimpse of the state-of-the-art in
Systems Biology, but it also provides biologists with a readable introductory text for new
systemic approaches for their own researches.

Contents included in this book -
. Experimental Techniques for Systems Biology:

Quantitative measurements for systems biology
Gene expression profilings

Proteomics

Interactomics

Quantitative microscopy and imaging methods
Metabolomics

Phenomics

Localizomics

Network Dynamics

In vitro reconstituted systems
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. Theoretical and Modeling Techniques:
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Metabolic control theory & biochemical network theory
Application of theory to biological systems

Biological engineering theory

Robustness, modularity and evolvability

Network construction and dynamics

Spatiotemporal systems

Bifurcation analysis

Modeling of signaling and metabolic networks

Methods and Software Platforms for Systems Biology:

Computational algorithms for systems biology

Methods for modeling and simulating biochemical networks
Software platforms for systems biology

Databases for systems biology

Visualization of networks and dynamics

Application of modeling to drug development
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Prudhomme W, Daley GQ, Zandstra P, Lauffenburger DA. Multivariate
proteomic analysis of murine embryonic stem cell self-renewal versus
differentiation signaling. Proc Natl Acad Sci U S A. 2004 Mar
2;101(9):2900-5. Epub 2004 Feb 20.

Ideker T, Lauffenburger D. Building with a scaffold: emerging strategies
for high- to low-level cellular modeling. Trends Biotechnol. 2003
Jun;21(6):255-62.

34. Scale Free Networks

Albert-Laszlo Barabasi and Zoltan Oltvai, University of Notre
Dame/North Western University

alb@nd.edu, zno008@northwestern.edu

Barabasi: Department of Physics, University of Notre Dame, Notre Dame,
Indiana 46556, USA., alb@nd.edu

Oltvai: Department of Pathology, Northwestern University, Chicago,
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motifs in the Escherichia coli transcriptional regulatory network. BMC
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Roy Kishony, Bauer Center for Genomics Research, Harvard University
rkishony@CGR.Harvard.edu, 617-496-3112, 617-495-2196 (fax)

Bauer Center for Genomics Research, Harvard University, 7 Divinity Ave,
Cambridge, MA 02138
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36. Modules in Biological Networks
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Segal E, Friedman N, Koller D, Regev A. A module map showing
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Humboldt-University Berlin, Medical School (Charite), Institute of
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Co-authors: Dr. Zoubin Ghahramani, Gatsby Computational Neuroscience
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Phage A Genetic Switch: Dynamical Structure Analysis. Journal of
Bioinformatics and Computational Biology v.2 (4) (2004) 785-817

18
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45. CellML 1.1: A Standard for Biological Model Specification and Reuse

Catherine M. Lloyd, Bioengineering Institute, University of Auckland,
Auckland, New Zealand

c.lloyd@auckland.ac.nz

Bioengineering Institute, University of Auckland, Level 6, 70 Symonds
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19
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20



Wall ME, Hlavacek WS, Savageau MA. Design principles for regulator
gene expression in a repressible gene circuit. J Mol Biol. 2003 Sep
26;332(4):861-76.
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Gaélle Lelandais and Stéphane Le Crom
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photosynthetic Calvin cycle. Eur J Biochem. 2001 May;268(10):2810-6.

56. The Virtual Cell Software Environment (accepted)

Ion I. Moraru and Leslie M. Loew, Department of Physiology, University
of Connecticut Health Center
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Connecticut Health Center, Farmington, CT 06030, USA

Moraru II, Schaff JC, Slepchenko BM, Loew LM. The virtual cell: an
integrated modeling environment for experimental and computational cell
biology. Ann N 'Y Acad Sci. 2002 Oct;971:595-6.
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Appendices

1. Useful Websites for Omics and Systems Biology Research

(Example)

Field Name | Function | Website Provider

Genomics BLAST | Similarity | http://www.ncbi.nlm.nih.gov/BLAST | NCBI
Search

Transcriptomics

Proteomics

Metabolomics

2. Software and Databases for Systems Biology

(Example)

Catagory | Name Function Platform Developer/Provider

Modeling | MathSBML | Package for Web (http://...) Bruce E. Shapiro
Manipulating UNIX/Windows/ | (free)
SBML-based Macintosh/VMS
Biological Models

CellML 1.1 | Biological Model | UNIX/Windows | Catherine M. Lloyd

Specification and (free)
Reuse

Networks | PathBLAST | Alignment of Whitehead Institute
Protein Interaction
Networks

Algorithms | DBRF- Deducing Koji Kyoda and

MEGN Minimum Shuichi Onami

Equivalent Gene (free)
Networks from
Large-Scale Gene
Expression
Profiles

Database PEDRo Storing, Searching

and Disseminating
Experimental
Proteomics Data
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