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Preface

Biology is witnessing a transformation towards a more quantitative science,
based on the major technological breakthroughs of the past decade. In this
transformation, biology is incorporating mathematical modeling techniques and
computational approaches towards numerical simulations, model analysis, and
quantitative predictions. An important goal is to formalize and analyze the ever-
changing inter-connections between components (often on different time and
space scales), their influence on one another, regulatory patterns, alternative
pathways, etc. Formal reasoning rather than empirical observations is the main
driving force in this new type of biological research. At the same time, computer
science and applied mathematics are faced with considerable methodological
challenges in handling an unprecedented level of concurrency, stochastic effects,
a mix of large and small populations, combinatorial explosions in the state space,
model refinement, and model (de)composition, etc.

This special issue of Transactions on Computational Systems Biology on Com-
putational Models for Cell Processes is based on a workshop with the same name
that took place in Turku, Finland, on May 27, 2008. The workshop was orga-
nized as a satellite event of the 15th International Symposium on Formal Meth-
ods that took place in Turku in the period May 28-31, 2008. This special issue
however had an open call for paper submissions, with a separate peer-review
process. The accepted papers span an interesting mix of approaches to systems
biology, ranging from quantitative to qualitative techniques, from continuous to
discrete mathematics, from deterministic to stochastic methods, from computa-
tional models for biology to computing paradigms inspired by biology. Overall,
they give a good glimpse into some of the exciting current research avenues in
computational systems biology.

This volume also contains three regular submissions that deal with the rela-
tionships between ODEs and stochastic concurrent constraint programming (by
Bertolussi and Policriti), with the equilibrium points of genetic regulatory net-
works (by Chesi), and with probability models describing how epigenetic context
affects gene expression and organismal development (by Wallace and Wallace).

July 2009 Ralph-Johan Back
Ton Petre
Corrado Priami



LNCS Transactions on
Computational Systems Biology —

Corrado Priami,
Editor-in-chief
Charles Auffray

Matthew Bellgard
Soren Brunak
Luca Cardelli
Zhu Chen
Vincent Danos
Eytan Domany

Walter Fontana
Takashi Gojobori
Martijn A. Huynen

Marta Kwiatkowska
Doron Lancet
Pedro Mendes

Bud Mishra

Satoru Miayano
Denis Noble

Yi Pan

Alberto Policriti
Magali Roux-Rouquie
Vincent Schachter
Adelinde Uhrmacher
Alfonso Valencia

Editorial Board

University of Trento, Italy

Genexpress, CNRS and Pierre & Marie Curie
University, France

Murdoch University, Australia

Technical University of Denmark, Denmark

Microsoft Research Cambridge, UK

Shanghai Institute of Hematology, China

CNRS, University of Paris VII, France

Center for Systems Biology, Weizmann
Institute, Israel

Santa Fe Institute, USA

National Institute of Genetics, Japan

Center for Molecular and Biomolecular
Informatics The Netherlands

University of Birmingham, UK

Crown Human Genome Center, Israel

Virginia Bioinformatics Institute, USA

Courant Institute and Cold Spring Harbor
Lab, USA

University of Tokyo, Japan

University of Oxford, UK

Georgia State University, USA

University of Udine, Italy

CNRS, Pasteur Institute, France

Genoscope, France

University of Rostock, Germany

Centro Nacional de Biotecnologa, Spain



Table of Contents

Computational Models for Cell Processes

Process Algebra Modelling Styles for Biomolecular Processes ..........
Muffy Calder and Jane Hillston

Simple, Enhanced and Mutual Mobile Membranes....................
Bogdan Aman and Gabriel Ciobanu

Bio-PEPA with Events . ....... ..
Federica Ciocchetta

In Silico Modelling and Analysis of Ribosome Kinetics and aa-tRNA
Competition. . .. ..ot
D. Bosnacki, T.E. Pronk, and E.P. de Vink

Qualitative and Quantitative Analysis of a Bio-PEPA Model of the
Gpl130/JAK/STAT Signalling Pathway ............. ... ... ....
Maria Luisa Guerriero

Rule-Based Modelling and Model Perturbation ......................
Vincent Danos, Jérome Feret, Walter Fontana, Russ Harmer, and
Jean Krivine

Extended Stochastic Petri Nets for Model-Based Design of Wetlab
ExXperiments. . . ...
Monika Heiner, Sebastian Lehrack, David Gilbert, and
Wolfgang Marwan

A Projective Brane Calculus with Activate, Bud and Mate as Primitive
ACtions . ..o
Maria Pamela C. David, Johnrob Y. Bantang, and
Eduardo R. Mendoza

Accepting Networks of Non-inserting Evolutionary Processors .........
Jirgen Dassow and Victor Mitrana

Discrete Modeling of Biochemical Signaling with Memory
Enhancement .. ...... ...
John Jack and Andrei Paun

Dynamical Systems and Stochastic Programming: To Ordinary
Differential Equations and Back ............... .. ... ... .. ... ......
Luca Bortolussi and Alberto Policriti

26

45

69

90



VIII Table of Contents

Computing Equilibrium Points of Genetic Regulatory Networks

Graziano Chesi

Code, Context, and Epigenetic Catalysis in Gene Expression

Rodrick Wallace and Deborah Wallace

Author Index




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




