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S2 Adaptive dynamics: future direction through
foundation
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S3 ACAUVETILORELEFDLHA

TEEH SIAKIET (Dept. Animal and Plant Sciences, The University
of Sheffield)
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A theoretical consideration of the relation between computational model based analysis and conventional
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Modeling interaction between immune system and enterobacteria
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Modelling Obesity: Expolation of Obesity-Mortality Association
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Mathematical models for mass screening of cancer: Effectiveness of early
detection and treatment

m REE(JUNRE)
FlR R 2B BHER B OB 7 L

Modelling Age-dependent Bone Formation and Resorption



S6 [LEAMEDOEBRE NS

LE B nF (WM RFREREZHF)

RS : Dawkinsy = DOZE{ETmeme & W) 1ERE L dic . T30fk) Wil
FOMEICHETHBEL LD WD EEEA] 217> T b40FETH 5,
Z ORI CSULE LI IEITH R DIE Lood 5, ZERMIEZES L2 3Uk
HEALAFIE 2 W ERRIRIC BT 5 121%, 0B COMRARRORE D LETH
Do RFEE VR T NTIHAEWF: - BT - DY - BH PO E D
(BB - SEREMFZEE N EERE L. & B OBLE D b b b 2 7] L 720528 K
VY I BN T D, KURT Y LE | SUGERIFTE DO FEREVFE G D72 123K
BAMTENED I IICEBRTEDEINTOWNWTEZLLE LIV,

HiRiE
B 055 (LMK « B - BfEBh#) :© NI UoIc) [SHbo 7= oAb |

FH 3 CRELK - PR - ML)« TRENSUEEeD 2 7 o i
£

Prig IEH (ipE R - SO/ R 2EZ Rt o 2 — - #EEER) © TRSER9%
ak D AR - ATEVRBRIC X DR

AT 6 CGRAEKR « BB 7 v o7 o« THERT - Bh#) © TBEERICRT S
A L - W L TR EEEILT 500 TN



S7 Complexity at the intersection between ecology and
epidemiology

Organizer: Marko Jusup (Center of Mathematics for
Social Creativity, RIES Hokkaido University)

Purpose: Infectious pathogens and parasites cannot be studied in isolation of their
hosts because of complex mutual interactions at population and community levels.
Heretofore, population ecology yielded a plethora of models to study interactions at
the population level, but devising even a basic theory for the community level has
proven to be a much more difficult challenge. Recent advances in network science,
physiological energetics, and computational methods hold the promise of a new,
unifying way to understand the levels of biological organization---from individuals to
communities---with the potential for powerful applications in disease modeling. The
purpose of this symposium is to present some of the latest advances in this
research domain.

Speakers:
* Yamir Moreno (University of Zaragoza, Spain) Modeling disease spreading in
complex networks (tentative)

+ Zhen Wang (Xi'an Polytechnical University, China) Statistical physics of
vaccination

* Yusuke Asai (Faculty of Social Medicine, Hokkaido University) Modeling
stochasticity in eco-epidemiological systems using random differential equations.

* Nao Takashina (Okinawa Institute of Science and Technology) Spatially explicit
approach to derive various macroecological patterns of ecosystem



S8 Lyapunov functional methods and its applications

Organizers : Yoichi Enatsu (Tokyo University of Science), Toshikazu Kuniya (Kobe University)

TERE : EFBOREN (FH. MA. MEKRE) 2ZEIT S LTHRENEADIBECBREEETIVIE. FHRIAE
ROBEBAHER, BRIV —TOEBAFEREETRREIN, BEEORBLTEEERTETERORTE BN
ICIZRERRE LSS T, LD LIESEIE, McCluskey (2010) #HEFEETEHE<DHARICK Y., EFERDKIZATHHE
REMEIAATH20DY v 7/ TRBOFEPREL., LV EEABECREETTIVORANSAEL A>T, Al
B URDOADEBE. Vv T/ JBBOFECHEBELERAREIC., ChETORRECRBRABECSEZOMRORE

Bz HEEEEZ. TOMRES VRSV ADBMERBTHETSLTH D,

Abstract : Structured epidemic models, which are suitable for considering the heterogeneity of each
individual (age, sex and position etc.), are usually written by partial differential equations, delay differential
equations and multi-group ordinary differential equations, and the stability analysis of their equilibria
representing the eradication or persistence of infectious disease had been difficult. However, recently, by
virtue of many studies typified by McCluskey (2010), the Lyapunov functional methods for the global
stability analysis of each equilibrium have been developed, and more variety of structured epidemic models
have been able to be analyzed. The purpose of this symposium is to share the knowledge about the

previous results, open problems and future works on the Lyapunov functional method.

Speakers:
1. Connell McCluskey (Wilfrid Laurier University)

Global dynamics for disease models that include immigration

2. Jinliang Wang (Heilongjiang University)
Mathematical analysis for a multi-group SEIR epidemic model

with age-dependent relapse

3. Kei Fushimi (Tokyo University of Science)

Global stability of an SEIS epidemic model with delays

4. Hongying Shu (Tongji University)

Viral infection dynamics: a global analysis
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S10 New mathematical approaches for understanding of
biological phenomena
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Persistent homology and its applications

T (1A
The dynamics of waves in excitable media

- Grzegorz KARCH
(University of Wroclaw, POLAND)
Instability phenomena in models from mathematical biology



S11 Modeling studies about viral infection
dynamics within host

Organizer: Yusuke Kakizoe(Kyushu University)

Purpose of symposium: Since time course of viral infection is non-linear
phenomenon and varies drastically, it is difficult to analyze and understand.
Using mathematical model, we can estimate the pathogenecity of viruses,
evaluating the efficacy of anti-viral drugs, etc. In this symposium, we will
present recent modeling studies and combination studies of viral infection
experiments and mathematical model about HIV, Hepatitis C Virus (HCV),
and Hepatitis B Virus (HBV).

Speakers
1. Yusuke Kakizoe, Kyushu University, Japan

Intracellular dynamics of Hepatitis B Virus infection

2. Yoshiki Koizumi, Kanazawa University, Japan
The mechanism of mysterious cure with detectable HCV RNA at the end

of treatment

3. Kosaku Kitagawa, Kyushu University, Japan
A multiscale model of HCV infection can be reduced to ODE

4. Catherine Beauchemine, Ryerson University, Canada

Quantifying the relative contribution of free virus and cell-to-cell
transmission routes to the propagation of hepatitis C virus infections in vitro

5. Jun Nakabayashi, Yokohama City University, Japan
Position effect of the integration site of HIV provirus for the intracellular replication

dynamics



S12 Pattern formation problems with non-local effects
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1. Carlo R. Laing (Massey University): PDE methods for two—dimensional

neural fields

2. Anna Marciniak—Czochra (University of Heidelberg): Nonlocal models of

biological pattern formation

3. Guangyu Zhao (Michigan State University): Spectral Convergence and

Turing Patterns for Non—local Diffusion Systems



S13 Recent advances in modeling epidemiological dynamics
using empirical data
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HEER'E : Epidemic models have been developed and improved in the process of
application to various phenomena in the real world. This symposium aims to share
and discuss our halfway achievements of applied studies using epidemic models for
various objects. In this session, we will present 6 topics related to the process of
decision making and evaluation of strategies, from the scale of experimental
designs to middle or large social issues including infectious disease epidemics and
non-infectious disease example such as lung cancer.

WA

Ryota Matsuyama (1t K[=): Exploring the cost effectiveness in transmission
experiments using ferret model

Hiroshi Nishiura (4t K [E): Estimation of the number of HIV infected individuals in
Japan

Chan Yat-Hin (dtX[%E): Reconstructing Ebola transmission in Nigeria and Sierra
Leone using a partially observed data

Takayuki Yamaguchi ({1t K[=): A differential equation model of lung cancer
incidence considering demographic data and smoking rates

Hyojung Lee (LK [%): Statistical determination of the end of Ebola outbreak in the
presence of sexual transmission

Lankeshwara Munashinghe (1t K[=): Deciphering the heterogeneous transmission
dynamics using contact data
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S15 Deciphering the mechanisms of infectious
disease transmission using multitudes of data
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1> 1H i 5 : Mathematical models have been developed to capture the status of ongoing
infectious disease pandemics and applied to predict the future trend of those events. In
general, epidemiological data have been used in such estimation process, however,
recent developments in big data analysis give us new insights of modeling techniques
using non-epidemiological data such as transportation data or environmental data. In
this symposium, we pick up 6 different infectious diseases which have different
transmission mechanisms and present new mathematical modeling approaches using

both of epidemiological and non-epidemiological data.

RN
Yusuke Asai (4t K [%): Identifying the transmission route of influenza using human travel

and genomic data.

Baoyin Yuan (JtK[E): The infection risk assessing of dengue for Japanese travelers

visiting Southeast Asian countries

Yuko Hamaguchi (At X [%=): The annual risk of TB infection with sero-prevalence

survey of interferon gamma release assay

Yohei Sakamoto ({1t X [%): Estimation of the effective reproduction number of HIV

in Japan

Andrei R. Akhmetzhanov (4t K [E): Determining key factors in seasonality of the Lassa

haemorrhagic fever spread in Nigeria

Nao Yamamoto ({tX[%): Tracking the geographic spread of Zika virus
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