
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1747-0 
 

Workshop on Multiscale and 
Hybrid Modelling in Cell and Cell 
Population Biology 2015 
 

Paris, France 
16 - 17 March 2015 

 

Editors: 
 
Jean Clairambault  
Vitaly Volpert 
 
 

 

ITM Web of Conferences Volume 05 (2015) 

 
 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
This work is licensed under a Creative Commons Attribution license: 
http://creativecommons.org/licenses/by/2.0/  
You are free to: 
Share – copy and redistribute the material in any medium or format. 
Adapt – remix, transform, and build upon the material for any purpose, even commercial. 
The licensor cannot revoke these freedoms as long as you follow the license terms. 
Under the following terms: 
You must give appropriate credit, provide a link to the license, and indicate if changes were made.  
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you  
or your use. The copyright is retained by the corresponding authors. 
 
Printed by Curran Associates, Inc. (2016) 
  
For additional information, please contact EDP Sciences – Web of Conferences 
at the address below. 
  
EDP Sciences – Web of Conferences 
17, Avenue du Hoggar 
Parc d'Activité de Courtabœuf 
BP 112 
F-91944 Les Ulis Cedex A 
France 
 
Phone:  +33 (0) 1 69 18 75 75 
Fax:  +33 (0) 1 69 28 84 91 
 
contact-edps@webofconferences.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

INTRODUCTION TO THE WORKSHOP......................................................................................................................... 1
Jean Clairambault, Vitaly Volpert 

 

HYBRID MODEL OF CLOT FORMATION IN FLOW .................................................................................................. 3
A. Tosenberger, N. Bessonov, V. Volpert 

 

RELEVANCE OF CELL-ECM INTERACTIONS: FROM A BIOLOGICAL PERSPECTIVE TO 
THE MATHEMATICAL MODELING .............................................................................................................................. 7

Luigi Preziosi, Marco Scianna 
 

COMPETITION BETWEEN CANCER CELLS AND T CELLS UNDER IMMUNOTHERAPY: A 
STRUCTURED POPULATION APPROACH ................................................................................................................. 11

Marcello Delitala, Tommaso Lorenzi, Matteo Melensi 
 

MATHEMATICAL MODELS FOR LOW-GRADE GLIOMAS PREDICT ALTERNATIVE 
RADIOTHERAPY FRACTIONATIONS WITH IMPROVED SURVIVAL................................................................. 15

Victor M. Perez-Garcia 
 

ON THE GROWTH AND DISSEMINATION LAWS IN A MATHEMATICAL MODEL OF 
METASTATIC GROWTH................................................................................................................................................. 19

Sebastien Benzekry, John M.L. Ebos 
 

NORMAL ERYTHROPOIESIS AND DEVELOPMENT OF MULTIPLE MYELOMA ............................................ 26
A. Bouchnita, N. Eymard, M. Koury, T. Moyo, V. Volpert 

 

EMERGENCE OF CYTOTOXIC RESISTANCE IN CANCER CELL POPULATIONS: FROM 
INDIVIDUAL-LEVEL MECHANISMS TO POLULATION-LEVEL CONSEQUENCES......................................... 30

Tomasso Lorenzi, Rebecca H. Chisholm, Alexander Lorz, Annette K. Larsen, Luis Neves de Almeida, Alexandre 
Escargueil, Jean Clairambault 

 

CURRENT CHALLENGES IN CELL-TYPE DISCOVERY THROUGH SINGLE-CELL DATA............................ 34
Laura De Vargas Roditi, Will Macnair, Manfred Claassen 

 

MATHEMATICAL MODELING OF THE MICROTUBULE DYNAMIC INSTABILITY: A NEW 
APPROCH OF GTP-TUBULIN HYDROLYSIS ............................................................................................................. 37

Ayuna Barlukova, Stephane Honore, Florence Hubert 
 

HYBRID MODELLING OF MECHANICAL CUES IN CELL MIGRATION ............................................................ 41
Angelique Stephanou, Simon Le Floc'h, Arnaud Chauviere 

 

A HYBRID MODEL OF CELL MIGRATION IN ZEBRAFISH EMBRYOGENESIS ............................................... 45
Ezio Di Costanzo, Roberto Natalini, Luigi Preziosi 

 

ENABLING LARGE SCALE INDIVIDUAL-BASED MODELLING THROUGH HIGH 
PERFORMANCE COMPUTING...................................................................................................................................... 50

Maciej Cytowski, Zuzanna Szymanska 
 

CELL-BASED MODELING OF CELL-MATRIX INTERACTIONS IN ANGIOGENESIS ...................................... 55
Roeland M.H. Merks 

 

STRUCTURED MODELS FOR CELL POPULATIONS: DIRECT AND INVERSE PROBLEMS .......................... 62
Vinicius Albani, Jorge P. Zubelli 

 

FROM BECKER-DÖRING TO LIFSHITZ-SLYOZOV: DERIVING THE NON-LOCAL 
BOUNDARY CONDITION OF A NON-LINEAR TRANSPORT EQUATION ........................................................... 67

Romain Yvinec, Julien Deschamps, Erwan Hingant 
 

Author Index 




