Springer Proceedings in Mathematics & Statistics

Takashi Suzuki

Clair Poignard

Mark Chaplain
Vito Quaranta Editors

Methods
of Mathematical
Oncology

Fusion of Mathematics and Biology,
Osaka, Japan, October 26—28, 2020

@ Springer



Springer Proceedings in Mathematics &
Statistics

Volume 370



This book series features volumes composed of selected contributions from
workshops and conferences in all areas of current research in mathematics and
statistics, including operation research and optimization. In addition to an overall
evaluation of the interest, scientific quality, and timeliness of each proposal at the
hands of the publisher, individual contributions are all refereed to the high quality
standards of leading journals in the field. Thus, this series provides the research
community with well-edited, authoritative reports on developments in the most
exciting areas of mathematical and statistical research today.

More information about this series at http://www.springer.com/series/10533



Takashi Suzuki - Clair Poignard -
Mark Chaplain - Vito Quaranta
Editors

Methods of Mathematical
Oncology

Fusion of Mathematics and Biology,
Osaka, Japan, October 26-28, 2020

@ Springer



Editors

Takashi Suzuki Clair Poignard

Centre for Mathematical Modeling Research Team MONC

& Data Science Institut de Mathématiques de Bordeaux
Osaka University (CNRS UMR 5251)

Toyonaka, Japan Talence, France

Mark Chaplain Vito Quaranta

School of Mathematics and Statistics Quantitative Systems Biology Center
University of St Andrews, MI Vanderbilt University School of Medicine
St Andrews, UK Nashville, TN, USA

ISSN 2194-1009 ISSN 2194-1017 (electronic)

Springer Proceedings in Mathematics & Statistics

ISBN 978-981-16-4865-6 ISBN 978-981-16-4866-3  (eBook)

https://doi.org/10.1007/978-981-16-4866-3
Mathematics Subject Classification: 92-06, 92C37, 92C47, 92C50

© Springer Nature Singapore Pte Ltd. 2021

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, 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.

The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, expressed or implied, with respect to the material contained
herein or for any errors or omissions that may have been made. The publisher remains neutral with regard
to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore


https://doi.org/10.1007/978-981-16-4866-3

Preface

Following recent developments in computational biology, a research project enti-
tled “Establishing International Research Networks of Mathematical Oncology” has
been carried out for five years and nine months since April 2015 as a part of the
Core-to-Core Program of the Japan Society for the Promotion of Science (JSPS).
This project has established a permanent and collaborative network, to foster
research leaders in mathematical oncology and to strive to build an international
research base.

In this project, the Center for Mathematical Modeling and Data Science
(MMDS) at Osaka University (Professor Takashi Suzuki, representative researcher)
has engaged in collaborative research with the following prestigious organizations:
INRIA Research Center of Bordeaux-Sud-Ouest in France (Professor Clair
Poignard, representative coordinator); University of St. Andrews in the UK
(Professor Mark Chaplain, representative coordinator); and Vanderbilt University in
the USA (Professor Vito Quaranta, representative coordinator). The Program has
also been supported by the following renowned institutions in Japan: The Institute
of Medical Science, The University of Tokyo, and Kanagawa Cancer Center
Research Institute. By utilizing their respective strength and realizing the fusion of
life science and mathematical science, the base organization has achieved the
cooperation of “mathematical analysis,” “verification by biomedical experiments,”
and “statistical analysis of a chemical database.”

As the core event for the final year of the project, the international symposium
entitled “Fusion of Mathematics and Biology” and organized by Professor Takashi
Suzuki at MMDS was held during October 26-28, 2020, at Osaka University in
Japan to provide valuable opportunities for researchers to share their innovative
ideas with eminent speakers. The international symposium was originally scheduled
to take place in March 2020, but it was postponed due to the worldwide outbreak of
COVID-19.

All sessions were basically delivered live through the Zoom webinar.
Furthermore, we set up a hybrid conference platform combined with a real venue
and online meetings. Speakers from eight countries led 20 sessions and provided 62
talks. The total number of session chairs and speakers was 82, and they attended as
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panelists. In addition, 91 participants registered as an audience through the JSPS
2020 website. The number of participants by Zoom was continuously 50-70.
Despite the differences in time zones of the participants, there was an enthusiastic
exchange of questions, comments, and discussions.

This book consists of original manuscripts offered by speakers who have con-
tributed to the symposium and researchers who are dedicated to mathematical
oncology and mathematical biology, among other topics. In addition to the pro-
ceedings of the international symposium, this book includes an attractive review
of the latest in mathematical science.

Individual contributions were all reviewed by authoritative, credible researchers
in the field. We hope that this contribution is valuable and useful for a wide range of
researchers and scientists.
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