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FOREWORD

Recent progress in sequencing of genomes has resulted in a spectacular increase
in the size of genomic databases. But what is it that these sequences tell us and
what are the generalizations and rules that they are governed by? It seems that
we understand too little about the genetic contexts to be able to “read” them
correctly. Analytical, statistical, mathematical, and computational tools help in
the process of decoding the secrets of biology.

The advent of bioinformatics and biotechnology has changed the way
biomedical research is conducted and now plays a critical role in the discovery
process. Biological data comes in many forms and often in large volumes.
Analyzing this data poses many interesting challenges, whether it is for the
theoretical computer scientist to design efficient algorithms, or the machine
learning expert to design learning systems that use existing knowledge, or the
statistician to uncover interesting correlations, or the mathematical modeler to
investigate novel models of these natural systems, or the mathematician to
investigate symmetries in the natural system, or the computer scientist to design
smart databases and knowledge-bases. The results of these investigations help
the practicing biologist in many ways: in identifying unknown connections, in
narrowing down possibilities for a search, in suggesting new hypotheses,
designing new experiments, proposing new models. Bioinformatics has already
had far-reaching impact on drug discovery, on the fight against disease, in the
design of new nanomaterials, and more generally in understanding the natural
world around us.

The articles in these proceedings “Advances in Bioinformatics and its
Applications (ABA)” were selected and peer-reviewed from contributions
submitted to the “The International Conference on Bioinformatics and its
Application” (ICBA), held from December 16th to 19th, 2004 at Fort
Lauderdale, Florida, USA. Also included are articles based on invited talks
given at the conference by keynote speakers. The articles published in these
proceedings present major developments and trends in bioinformatics. These
papers cover sequences, structures and functions; pathways, biological
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networks, system biology, microarray data analysis, medical informatics, and

applications. It contains a collection of approximately 50 high quality scientific
research papers and survey articles. In addition, this book also contains 6
extended abstracts of ICBA invited talks by Jimenez-Montafio; Yang; Stambuk,
Konjevoda and Gotovac; Dam, Su, Olman, and Xu; and Srinark and
Kambhamettu. The full-length of these 6 papers are available at the Journal of
Biological Systems, Volume 12, Special Issue, 2004. The ICBA conference was
organized by the Nova Southeastern University Bioinformatics Group, the
Florida International University Bioinformatics Group (BioRG), the
International Society of Symmetry in Bioinformatics (ISSB), and was supported
by Nova Southeastern University, Florida International University, and the
International Symmetry Association (ISA).

It has been our honor to organize this conference in such an exciting and
promising field. The conference and the proceedings would not have been
possible without the contributions of many excellent scientists and researchers.
We would like to thank Dr. Roger V. Jean, Chief Editor of the Journal of
Biological Systems, for his critical role in making the conference proceedings
reality. We are also thankful to Ms. Chelsea Chin, responsible for the
proceedings at World Scientific Publishing in Singapore, for her expert handling
of this publication on a tight schedule. Also our gratitude goes to our panel of
reviewers for lending their valuable time and energy to the review process.

Our special thanks to the ICBA International Program Committee members:
Dr. Creig Beam, Dr. Krzysztof Cios, Dr. Alexander P. Dubrov, Dr. Steve
Eschrich, Dr. Dmitry Goldgof, Dr. Laurence 1. Gould, Dr. Matthew He (Co-
chair), Dr. Chun-Hsi Huang, Dr. Miguel A. Jimenez-Montano, Dr. Chandra
Kambhamettu, Dr. Vladimir A. Karasev, Dr. Jie Liang, Dr. Giri Narasimhan
(Co-Chair), Dr. Jun Ni, Dr. Victor Olman, Dr. Yi Pan, Dr. Sergei
Petoukhov(Chair), Dr. Paolo Ricci, Dr. Alexey Stakhov, Dr. Junping Sun, Dr.
Chi-Ming Yang, Dr. Bo Yuan, and Dr. Ya-xiang Yuan, for their professional
support and guidance to the ICBA’04 conference.

We would also like to thank the ICBA Local Organizing Committee
members: Dr. Naomi D’Alessio, Dr. Edye Groseclose, Dr. Matthew He (Chair),
Dr. Ed. Keith (Co-Chair), Dr. Sawsan Khuri, Dr. Emil Kozarov, Dr. Leonard
Levy, Dr. Jennie Lou, Dr. Giri Narasimhan (Co-Chair), Dr. Don Rosenblum,
Dr. Emily Schmitt, Dr. Mahmood Shivji, Dr. Junping Sun (Co-Chair), Dr. Raisa
Szabo, Dr. Claire Thuning-Roberson, for their tremendous contribution of time
and effort in organizing the ICBA’04 conference. We also thank Dr. Naomi
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D’Alessio, Dr. Leonard Levy, and Dr. Don Rosenblum for their constant
support to the conference planning.

We are extremely grateful to the following outside reviewers who helped
the program committee with the scientific review of the papers: Gulsah Altun,
E. Olusegun George, Juntao Guo, Chindo Hicks, Tao Li, Kalai Mathee, Tom
Milledge, Stephen Pellicer, Meera Sitharam, Hongwei Wu, Chengyong Yang,
Erliang Zeng, Gaolin Zheng, and Wei Zhong. Finally, our thanks to Fernando L.
Niiio for help with the last minute editing.

We would specially like to thank all ICBA organizers and collaborators.
Finally we thank the sponsors: Farquhar College of Arts and Sciences of NSU,
Oceanographic Research Center of NSU, Florida International University
Bioinformatics Group (BioRG), NSU Bioinformatics Group, Graduate School
of Computer and Information Sciences of NSU, Health Professions Division of
NSU, NSU President’s Faculty Research and Development Grant, International
Symmetry Association, International Journal of Bioinformatics Research and
Applications (IJBRA), International Society of Symmetry in Bioinformatics,
Journal of Bioinformatics and Computational Biology (JBCB), Journal of
Biological Systems (JBS), National Center for Biotechnology Information
(NCBI), and World Scientific Publishing Company.
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Dr. Matthew He (Nova Southeastern University, Florida, USA)
Dr. Giri Narasimhan (Florida International University, Florida, USA)
Dr. Sergei Petoukhov (Russian Academy of Sciences, Moscow, Russia)

December 16, 2004
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