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Preface

The 9th International Conference on Information Processing in Cells and Tissues
took place from March 31 to April 2, 2012 at Trinity College, Cambridge. It fol-
lowed previous events held in the Centro Stefano Franscini, Switzerland (2009),
Oxford (2007), York (2005), Lausanne (2003), Brussels (2001), Indianapolis (1999),
Sheffield (1997), and the inaugural IPCAT, which took place in Liverpool in 1995.

The original aim of IPCAT was to bring together a multidisciplinary group
of scientists working on modelling cells and tissues, with a central theme of the
nature of biological information and the ways it is processed in cells and tissues.
Over the years, the conference has continued to attract scientists from many
different disciplines, including biology, chemistry, computer science, electronics,
mathematics, medicine and physics.

Computational modelling, in particular, has remained a prominent theme.
This includes those using computational models and methods to understand bi-
ological systems, those developing new computational models and methods based
on understanding of biological systems, and those applying these computational
models and methods to problems in engineering, medicine and other fields.

For TPCAT 2012, we attempted to address the diversity of the IPCAT audi-
ence by assembling an Organizing Committee comprising biologists, computer
scientists and engineers. To reflect the differing publication norms in different
fields, this year we also gave authors the option of submitting either an extended
abstract or a full paper, treating these equally during the review and ranking
process. As a result of this, we accepted 13 full papers and 26 extended ab-
stracts for presentation at the conference. Of these, 31 authors elected to have
their work published in this volume of Lecture Notes in Computer Science.

To complement the technical program, we invited six renowned scientists to
give keynote presentations. These each addressed particular aspects of informa-
tion processing in biological cells and tissues:

— Madan Babu (MRC Laboratory of Molecular Biology, Cambridge, UK)
“Intrinsically Disordered Segments and the Evolution of Protein Half-Life”
— Leonid A. Mirny (Massachusetts Institute of Technology, Cambridge, USA)
“Higher-Order Chromatin Architecture: Bridging Physics and Biology”
— Karla Neugebauer (Max Planck Institute — CBG, Dresden, Germany)
“Dynamics of Transcription and RNA Processing in Living Cells”
— Yitzhak Pilpel (Weizmann Institute, Israel)
“Gene Expression Evolution Revealed from Lab Evolution Experiments”
— Pieter Rein ten Wolde (FOM Institute AMOLF, Amsterdam,
The Netherlands)
“Multiplexing Biochemical Signals”
— Anne-Claude Gavin (EMBL, Heidelberg, Germany)
“Biological Networks from Proteins to Metabolites”



VI Preface

We would like to thank all the people involved in the organization and re-
alization of IPCAT 2012, especially the authors, the invited speakers, and the
members of the Program Committee, whose time and effort were central to the
conference’s success.

March 2012 Michael A. Lones
Stephen L. Smith

Sarah Teichmann

Felix Naef

James Alfred Walker

Martin Albrecht Trefzer



Organizing Committee

General Chairs

Stephen L. Smith
Sarah Teichmann
Felix Naef

Program Chair

Michael A. Lones

Publicity Chairs

Martin Albrecht Trefzer
James Alfred Walker

Program Committee

Alexander Bockmayr
Rachel Cavill

Jerry Chandler
Cristina Costa Santini
Ron Cottam
Antoine Danchin
Peter Erdi

Jianfeng Feng

Gary Fogel
Jean-Louis Giavitto
Leon Glass

Pauline Haddow

David Halliday
Jennifer Hallinan
Paulien Hogeweg
Arun Holden
Johannes Knabe
Gareth Leng
Sam Marguerat
Maizura Mokhtar

Organization

University of York, UK

Trinity College, Cambridge, UK

Ecole Polytechnique Fédérale de Lausanne,
Switzerland

University of York, UK

University of York, UK
University of York, UK

Freie Universitat Berlin, Germany

Maastricht University, The Netherlands

George Mason University, USA

King Saud University, Saudi Arabia

Vrije Universiteit Brussel, Belgium

CEA, France

Kalamazoo College, USA

University of Warwick, UK

Natural Selection Inc., USA

IRCAM, France

McGill University, Canada

Norwegian University of Science and
Technology, Norway

University of York, UK

Newcastle University, UK

Utrecht University, The Netherlands

University of Leeds, UK

University of Hertfordshire, UK

University of Edinburgh, UK

University College London, UK

University of Central Lancashire, UK



VIII Organization

J. Manuel Moreno
Chrystopher L. Nehaniv
Simon O’Keefe
Hiroshi Okamoto
Tjeerd Olde Scheper
Heike Sichtig

Leslie Smith

Nicole Soranzo
Denis Thieffry
Christof Teuscher
Jim Tgrresen

Andy Tyrrell
Juanma Vaquerizas
Simon Whelan

Sponsoring Institutions

Trinity College, Cambridge

Biochemical Journal
Eagle Genomics
Faculty of 1000
Molecular Biosystems

Universitat Politecnica de Catalunya, Spain
University of Hertfordshire, UK
University of York, UK

RIKEN Brain Science Institute, Japan
Oxford Brookes University, UK
University of Florida, USA

University of Stirling, UK

Sanger Institute, UK

Ecole Normale Supérieure, France
Portland State University, USA
University of Oslo, Norway

University of York, UK

European Bionformatics Institute
Manchester University, UK



Table of Contents

Genetic and Epigenetic Networks

Using Artificial Epigenetic Regulatory Networks to Control Complex
Tasks within Chaotic Systems ......... .. .. ... . . ...
Alexander P. Turner, Michael A. Lones, Luis A. Fuente,
Susan Stepney, Leo S. Caves, and Andy M. Tyrrell

A Gene Regulatory Network Simulation of Heterosis..................
Peter Martin Ferdinand Emmrich, Hannah FElizabeth Roberts, and
Vera Pancaldsi

Comparing Discrete and Piecewise Affine Differential Equation Models
of Gene Regulatory Networks. ............ .. ... .
Shahrad Jamshidi, Heike Siebert, and Alexander Bockmayr

Automatic Inference of Regulatory and Dynamical Properties from
Incomplete Gene Interaction and Expression Data....................

Fabien Corblin, Eric Fanchon, Laurent Trilling,
Claudine Chaouiya, and Denis Thieffry

Transcriptomics and Gene Regulation

CRISPR Transcript Processing: An Unusual Mechanism for Rapid
Production of Desired Molecules ............ .. ... .. . . ...
Marko Djordjevic, Konstantin Severinov, and Magdalena Djordjevic

A Comprehensive Computational Model to Simulate Transcription
Factor Binding in Prokaryotes ......... .. ... ...,
Nicolae Radu Zabet and Boris Adryan

Signalling Pathways and Responses

Evolved Artificial Signalling Networks for the Control of a Conservative
Complex Dynamical System . ........ ... . i
Luis A. Fuente, Michael A. Lones, Alexander P. Turner,
Susan Stepney, Leo S. Caves, and Andy M. Tyrrell

The Effect of Membrane Receptor Clustering on Spatio-temporal Cell
Signalling Dynamics . .. .....vou it
Bertrand R. Caré and Hédi A. Soula

12

17

25

31

35

38

50



X Table of Contents

Systems Biology Analysis of Kinase Inhibitor Protein Target Profiles in

Leukemia Treatments. ... ...

Jacques Colinge, Uwe Riz, Keiryn L. Bennett, and
Giulio Superti-Furga

Multispecific Interactions in Enzymatic Signalling Cascades ...........
Daniel D. Seaton and J. Krishnan

Protein Structure and Metabolic Networks

Role of Physico-chemical Properties of Amino Acids in Protein’s

Structural Organization: A Network Perspective .................. ...

Dhriti Sengupta and Sudip Kundu

Tailored Strategies for the Analysis of Metabolomic Data .............
Kristen Feher, Kathrin Jurchott, and Joachim Selbig

Patterning and Rhythm Generation

Evolving Locomotion for a Simulated 12-DOF Quadruped Robot ......
Gordon Klaus, Kyrre Glette, and Mats Hgvin

Predictive Modelling of Stem Cell Differentiation and Apoptosis in
CLelegans . ...
Antje Beyer, Ralf Eberhard, Nir Piterman, Michael O. Hengartner,

Alex Hajnal, and Jasmin Fisher

Criticality of Spatiotemporal Dynamics in Contact Mediated Pattern
Formation ....... ... . .
Nicholas S. Flann, Hamid Mohamadlou, and Gregory J. Podgorski

Neural Modelling and Neural Networks

The Vasopressin System — Asynchronous Burst Firing as a Signal
Encoding Mechanism ........ ... ... . .
Duncan J. MacGregor, Tom F. Clayton, and Gareth Leng

The Effective Calcium/Calmodulin Concentration Determines the
Sensitivity of CaMKII to the Frequency of Calcium Oscillations. .. .....
Thiago M. Pinto, Maria J. Schilstra, and Volker Steuber

The Effect of Different Types of Synaptic Plasticity on the Performance
of Associative Memory Networks with Excitatory and Inhibitory
Sub-populations .. ........ ...
Alex Metazxas, Reinoud Maex, Volker Steuber, Rod Adams, and
Neil Davey

62

67

74

82

90

99



Table of Contents XI

Simulating Neurons in Reaction-Diffusion Chemistry .............. ... 143
James Stovold and Simon O’Keefe

Biomedical Modelling and Signal Processing

Extending an Established Simulation: Exploration of the Possible Effects

Using a Case Study in Experimental Autoimmune Encephalomyelitis ... 150
Richard B. Greaves, Mark Read, Jon Timmis,
Paul S. Andrews, and Vipin Kumar

Human Uterine Excitation Patterns Leading to Labour: Synchronization
or Propagation? .. .. ... .. ... 162
Eleftheria Pervolaraki and Arun V. Holden

Evolving Computational Dynamical Systems to Recognise Abnormal

Human Motor Function.......... ... .. i i 177
Michael A. Lones, Stephen L. Smith, Andy M. Tyrrell,
Jane E. Alty, and D.R. Stuart Jamieson

Heat-Maps and Visualization for Heterogeneous Biomedical Data Based
on Information Distance Geometry ......... ... ... .. . i 183
Esther Loeliger, Chrystopher L. Nehaniv, and Alastair J. Munro

Information Processing and Representation

Bio-inspired Information Processing Applied to Engineering Systems ... 188
Cristina Costa Santini

Understanding the Regulation of Predatory and Anti-prey Behaviours
for an Artificial Organism ............ i 200
Maizura Mokhtar

Closing the Gap between Life and Physics.......... ... .. ... .. ... 212
Ron Cottam, Willy Ranson, and Roger Vounckx

Algebraic Analysis of the Computation in the Belousov-Zhabotinksy

Reaction ... ..o 216
Paolo Dini, Chrystopher L. Nehaniv, Attila Egri-Nagy, and
Maria J. Schilstra

Algorithmic Approaches in Computational Biology

Improving Transcription Factor Binding Site Predictions by Using
Randomised Negative Examples ....... ... ... ... . .. 225
Faisal Rezwan, Yi Sun, Neil Davey, Rod Adams,
Alistair G. Rust, and Mark Robinson



XII Table of Contents

Finding the Minimal Gene Regulatory Function in the Presence of
Undefined Transitional States Using a Genetic Algorithm .............
Rocio Chavez-Alvarez, Arturo Chavoya, and
Cuauhtemoc Lopez-Martin

Extracting Tailored Protein Complexes from Protein-Protein
Interaction Networks .. ...
Hiroshi Okamoto

A Parallel Algorithm for Multiple Biological Sequence Alignment . ... ..
Irma R. Andalon-Garcia, Arturo Chavoya, and M.E. Meda-Campana

Author Index . ... ... .





