
Lecture Notes in Computer Science 6623
Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison
Lancaster University, UK

Takeo Kanade
Carnegie Mellon University, Pittsburgh, PA, USA

Josef Kittler
University of Surrey, Guildford, UK

Jon M. Kleinberg
Cornell University, Ithaca, NY, USA

Alfred Kobsa
University of California, Irvine, CA, USA

Friedemann Mattern
ETH Zurich, Switzerland

John C. Mitchell
Stanford University, CA, USA

Moni Naor
Weizmann Institute of Science, Rehovot, Israel

Oscar Nierstrasz
University of Bern, Switzerland

C. Pandu Rangan
Indian Institute of Technology, Madras, India

Bernhard Steffen
TU Dortmund University, Germany

Madhu Sudan
Microsoft Research, Cambridge, MA, USA

Demetri Terzopoulos
University of California, Los Angeles, CA, USA

Doug Tygar
University of California, Berkeley, CA, USA

Gerhard Weikum
Max Planck Institute for Informatics, Saarbruecken, Germany



Clara Pizzuti Marylyn D. Ritchie
Mario Giacobini (Eds.)

Evolutionary Computation,
Machine Learning and
Data Mining in Bioinformatics

9th European Conference, EvoBIO 2011
Torino, Italy, April 27-29, 2011
Proceedings

13



Volume Editors

Clara Pizzuti
Institute for High-Performance Computing and Networking (ICAR)
Italian National Research Council (CNR)
Via P. Bucci 41C, 87036 Rende (CS), Italy
E-mail: pizzuti@icar.cnr.it

Marylyn D. Ritchie
Vanderbilt University
Center for Human Genetics Research
519 Light Hall, Nashville, TN 37232, USA
E-mail: ritchie@chgr.mc.vanderbilt.edu

Mario Giacobini
University of Torino
Department of Animal Production Epidemiology and Ecology
Via Leonardo da Vinci 44, 10095 Grugliasco (TO), Italy
E-mail: mario.giacobini@unito.it

Cover illustration:
"Globosphere" by Miguel Nicolau and Dan Costelloe (2010),
University of Dublin, Ireland

ISSN 0302-9743 e-ISSN 1611-3349
ISBN 978-3-642-20388-6 e-ISBN 978-3-642-20389-3
DOI 10.1007/978-3-642-20389-3
Springer Heidelberg Dordrecht London New York

Library of Congress Control Number: 2011924465

CR Subject Classification (1998): J.3, H.2.8, E.1, I.2, F.1, F.2.1

LNCS Sublibrary: SL 1 – Theoretical Computer Science and General Issues

© Springer-Verlag Berlin Heidelberg 2011
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.
The use of general descriptive names, registered names, trademarks, etc. in this publication does not imply,
even in the absence of a specific statement, that such names are exempt from the relevant protective laws
and regulations and therefore free for general use.

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Preface

The field of bioinformatics has two main objectives: the creation and mainte-
nance of biological databases, and the discovery of knowledge from life sciences
data in order to unravel the mysteries of biological function, leading to new drugs
and therapies for human disease. Life sciences data come in the form of biological
sequences, structures, pathways, or literature. One major aspect of discovering
biological knowledge is to search, predict, or model specific information in a
given dataset in order to generate new interesting knowledge. Computer science
methods such as evolutionary computation, machine learning, and data mining
all have a great deal to offer the field of bioinformatics. The goal of the 9th Eu-
ropean Conference on Evolutionary Computation, Machine Learning, and Data
Mining in Bioinformatics (EvoBIO 2011) was to bring together experts in these
fields in order to discuss new and novel methods for tackling complex biological
problems.

The 9th EvoBIO conference was held in Torino, Italy, during April 27–29,
2011 at the University of Torino. EvoBIO 2011 was held jointly with the 14th
European Conference on Genetic Programming (EuroGP 2011), the 11th Euro-
pean Conference on Evolutionary Computation in Combinatorial Optimization
(EvoCOP 2011), and the conference on the applications of evolutionary compu-
tation, EvoAPPLICATIONS. Collectively, the conferences are organized under
the name Evo* (www.evostar.org). EvoBIO, held annually as a workshop since
2003, became a conference in 2007 and it is now the premier European event
for those interested in the interface between evolutionary computation, machine
learning, data mining, bioinformatics, and computational biology. All papers in
this book were presented at EvoBIO 2011 in oral or poster presentations and
responded to a call for papers that included topics of interest such as biomarker
discovery, cell simulation and modeling, ecological modeling, fluxomics, gene net-
works, biotechnology, metabolomics, microarray analysis, phylogenetics, protein
interactions, proteomics, sequence analysis and alignment, and systems biology.
After peer review, we accepted 12 papers for oral presentation and 7 for poster
presentation.

We would first and foremost like to thank all authors who spent time and
effort to produce interesting contributions to this book. We would like to ac-
knowledge Mario Giacobini, of the University of Torino, for his outstanding
work editing the EvoBIO 2011 volume. We would like to thank the members
of the Program Committee for their expert evaluation of the submitted papers,
Jennifer Willies from Edinburgh Napier University, for her tremendous admin-
istrative help and coordination, and other personnel at the Centre for Emergent
Computing at Edinburgh Napier University, UK, for assisting with coordination.
We would like to thank Penousal Machado, University of Coimbra, for his fantas-
tic work as the Publicity Chair. We would like to thank Marc Schoenauer from
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INRIA in France, for his continued support and assistance with the MyReview
conference management system. We would also like to extend special thanks to
Mario Giacobini, University of Torino, for his tremendous work as the local or-
ganizer. Moreover, we would like to thank the following institutes: the Human
Genetics Foundation of Torino (HuGeF), the School for Biotechnologies and the
Molecular Biotechnology Center of the University of Torino, the Museum of Hu-
man Anatomy “Luigi Rolando,” and also the Museum of Criminal Anthropology
“Cesare Lombroso” for local support.

We want to especially acknowledge the invited speakers that during the
conference days gave two very interesting and inspirational talks: Jean-Pierre
Changeux, professor emeritus at the Collége de France and at the Institut Pas-
teur, France, and Craig Reynolds, senior researcher at Sony Computer Enter-
tainment, USA.

Finally, we hope that you will consider contributing to EvoBIO 2012.

April 2011 Clara Pizzuti
Marylyn D. Ritchie
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