Lecture Notes in Bioinformatics 4689
Edited by S. Istrail, P. Pevzner, and M. Waterman

Editorial Board: A. Apostolico S. Brunak M. Gelfand
T. Lengauer S.Miyano G. Myers M.-F. Sagot D. Sankoff
R. Shamir T. Speed M. Vingron W. Wong

Subseries of Lecture Notes in Computer Science



Kang Li Xin Li George William Irwin
Guosen He (Eds.)

Life System
Modeling
and Simulation

International Conference, LSMS 2007
Shanghai, China, September 14-17, 2007
Proceedings

@ Springer



Series Editors

Sorin Istrail, Brown University, Providence, RI, USA
Pavel Pevzner, University of California, San Diego, CA, USA
Michael Waterman, University of Southern California, Los Angeles, CA, USA

Volume Editors

Kang Li

George William Irwin

Queen’s University Belfast

School of Electronics, Electrical Engineering and Computer Science
Ashby Building, Stranmillis Road, BT9 SAH Belfast, UK

E-mail: {K.Li, g.irwin} @ee.qub.ac.uk

Xin Li

Guosen He

Shanghai University, School of Mechatronics and Automation, China
E-mail: {su_xinli, guosenhe } @yahoo.com.cn

Library of Congress Control Number: 2007933845

CR Subject Classification (1998): F.2.2, F2, E.1, G.1,1.2,].3
LNCS Sublibrary: SL 8 — Bioinformatics

ISSN 1865-0929
ISBN-10 3-540-74770-2 Springer Berlin Heidelberg New York
ISBN-13 978-3-540-74770-3 Springer Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer. Violations are liable
to prosecution under the German Copyright Law.

Springer is a part of Springer Science+Business Media
springer.com

© Springer-Verlag Berlin Heidelberg 2007
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 12118502 06/3180 543210



Preface

The International Conference on Life System Modeling and Simulation (LSMS) was
formed to bring together international researchers and practitioners in the field of life
system modeling and simulation as well as life system-inspired theory and
methodology.

The concept of a life system is quite broad. It covers both micro and macro com-
ponents ranging from cells, tissues and organs across to organisms and ecologic
niches. These interact and evolve to produce an overall complex system whose behav-
ior is difficult to comprehend and predict. The arrival of the 21st century has been
marked by a resurgence of research interest both in arriving at a systems-level under-
standing of biology and in applying such knowledge in complex real-world applica-
tions. Consequently, computational methods and intelligence in systems, biology, as
well as bio-inspired computational intelligence, have emerged as key drivers for new
computational methods. For this reason papers dealing with theory, techniques and
real-world applications relating to these two themes were especially solicited.

Building on the success of a previous workshop in 2004, the 2007 International
Conference on Life System Modeling and Simulation (LSMS 2007) was held in
Shanghai, China, September 14—17, 2007. The conference was jointly organized by
The Shanghai University, Queen's University Belfast together with The Life System
Modeling and Simulation Special Interest Committee of the Chinese Association for
System Simulation. The conference program offered the delegates keynote addresses,
panel discussions, special sessions and poster presentations, in addition to a series of
social functions to enable networking and future research collaboration.

LSMS 2007 received a total of 1,383 full paper submissions from 21 countries. All
these papers went through a rigorous peer-review procedure, including both pre-
review and formal referring. Based on the referee reports, the Program Committee
finally selected 333 good-quality papers for presentation at the conference, from
which 147 were subsequently selected and recommended for publication by Springer
in one volume of Lecture Notes in Computer Science (LNCS) and one volume of
Lecture Notes in Bioinformatics (LNBI). This particular volume of Lecture Notes in
Computer Science (LNCS) includes 84 papers covering 6 relevant topics.

The organizers of LSMS 2007 would like to acknowledge the enormous contribu-
tions made by the following: the Advisory Committee and Steering Committee for
their guidance and advice, the Program Committee and the numerous referees world-
wide for their efforts in reviewing and soliciting the papers, and the Publication
Committee for their editorial work. We would also like to thank Alfred Hofmann,
from Springer, for his support and guidance. Particular thanks are of course due to all
the authors, as without their high-quality submissions and presentations, the LSMS
2007 conference would not have been possible.

Finally, we would like to express our gratitude to our sponsor — The Chinese Asso-
ciation for System Simulation, — and a number of technical co-sponsors: the IEEE
United Kingdom and Republic of Ireland Section, the IEEE CASS Life Science Sys-
tems and Applications Technical Committee, the IEEE CIS Singapore Chapter, the



VI Preface

IEEE Shanghai Section for their technical co-sponsorship and the Systems and Syn-
thetic Biology (Springer) for their financial sponsorship. The support of the Intelligent
Systems and Control group at Queen’s University Belfast, Fudan University, the
Shanghai Institute for Biological Sciences, the Chinese Academy of Sciences, the
Shanghai Association for System Simulation, the Shanghai Association for Automa-
tion, Shanghai Association for Instrument and Control, the Shanghai Rising-star
Association, the Shanghai International Culture Association, Shanghai Medical In-
struments Trade Association is also acknowledged.
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