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How do invaginated structures in cellular membrane response to osmotic
pressure change?
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OShimpei Koike (Tokyo Institute of
Technology),Yutaka Nakai (Shibaura
Institute of Technology) , Mayuko
Nakamaru (Tokyo Institute of
Technology)

WEHBEETILICETHMEBEEEEDEL

Evolution of indirect reciprocity in local currency model

10:00

0-21

OXWES (K- REFRP), &
e (LK - IRIERS)

OKeita Honjo (Hokkaido University),

Akiko Satake (Hokkaido University)

EREHHERSI DB AT —L: RS TREDREDIME

Cooperative game for international emissions trading: Value of environment
determined by bargaining

10:20

0-22

OXEFWMY (RILK-EaElF),
AR E (RILK-E@HE), s
B(RIEK-EHEF), ERAEN
(RALK-IRERE)

Yukari Ohno (Tohoku University),
Masakado Kawata (Tohoku
University), Tohru Nakashizuka
(Tohoku University), Shunsuke
Managi (Tohoku University)

RERLICEYTHTUr—MARZLEICLIELLT — LA

Modeling evolutionary game theory based on questionnaire about
environmental conservation

10:40

0-23

Joung—Hun Lee (Kyushu university),
Yoh Iwasa (Kyushu University)

Graduated punishment is efficient when people are heterogeneous

11:00

0-24

OARME, NiFEH(REHEE X
1#)

ONozomi Kimura, Kohkichi
Kawasaki (Doshisha University)

FEELEDETILICETIHRFEEIS—OHE

Effect of learning error of social leaners on evolution of leaners

11:20

0-25

OBRMEF (RX-BHE) ., I
(BB X - 22 - R0 BT B RS HEAR) |
RS (RK-BH)

(OKohei Tamura(The University of
Tokyo), Yutaka Kobayashi(Meiji
University), Yasuo lhara(The
University of Tokyo)

HERVET—I LOZEDEL

Evolution of individual versus social learning on social networks

11:40

0-26

BARAEIK KE), /\ R
SRR ). BB A
1

Takaaki Aoki(Kagawa University),
Koichiro Yawata(Kyoto
University), Toshio Aoyagi (Kyoto
University)

g;‘;ﬁb'j—’kto)')‘J—Zéa‘*ﬁ&#%i‘ﬁ&o)i‘ﬁﬁfﬁﬁi RIZBITHFEIKED
£

Equilibrium state of an adaptive network depending on diffusion dynamics of]
a resource
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98128B(K) 15:15~17:35 (&£15C) 4£8E-1TE O

15:15 0-27 OXHRE (KR 2. KXY« P EEPZHI-EHBRFIIETIL
/N—), BFERE—BNA KRR EHR)
QOTakeshi Oura (Osaka University), Neutrality breaking of spatial explicit neutral models
Kei Tokita (Nagoya University)
15:35 0-28 FAME (BRX-EMER) HERRADEHIEERTES
Akihiko Mougi (Shimane University) Ecosystem complexity and stability
15:55 0-29 O Z (RKA- EBHLL5—), BRI EFICEATIHE-HEBIM1TIVX: fEIMREEREN
R FSE (KBRAFILK - E)
OAtsushi Yamauchi (Kyoto Dynamics of predator and modular prey: Effects of module consumption on
University), Toshiyuki Namba stability of prey—predator system
(Osaka Prefecture University)
16:15 0-30 ##KFIE- RIRAFK BEERETCOXIFNHEBOLEMEOHRE LS
Toshiyuki Namba, Osaka Prefecture Resolving the Enigma of the Prevalence of Intraguild Predation in
University Productive Environments
16:35 0-31 OJIEFET (REHKX-XE), E BAEYORFTILKICE TLIEEOHNE
ERREFUST)
OKohkichi Kawasaki (Doshisha Effect of taxis on range expansion of invasion species
University), Nanako Shigesada (JST)
16:55 0-32 BRIBAETF(REHK-XLiEHR) - RHMRETICETIERBEENOUNE
EEREFUST-IIBES(RERL
KX AbiEHR)
Mamiko linuma (Doshisha Univ.), Effects of population pressure in periodic fragmented environment
Nanako Shigesada (JST), Kohkichi
Kawasaki (Doshisha Univ.)
17:15 0-33 FHIU & (B X-FREH) BAEETICEITIEN TSI BRESA(FTIVR

Kohei Yoshiyama (Gifu University) Dynamics of Phytoplankton Communities Under Photoinhibition

17




9H13H(%&) 9:00~12:00 (£i15C) RE-HB-HF - MBI

9:00 0-34 OFRM (N AKEHELEY/RIKEN
CDB), # T Z=3h(RIKEN CDB)

OLee Sangwoo (Kyushu Univ.,
Mathematical Biology/RIKEN CDB),
Morishita Yoshihiro(RIKEN CDB)

REY HEMEMRB TOEIRR K

Canalization—based vein formation in the growing leaf tissue

9:20 0-35 OPRARFE (ALKEE-HIHKIRE), 70 ERFEN—RELIZA RO afEEELBRRERDET VT

I-7520V7 (AL KkR- HERIRE),

MHEERF(BAKR-EYREERRT

ARt 4—), LHFEZ (L K-

EYREERRF AR T 2—),

1B (AL KRR - HhEK IR 1)

Motohide Seki (Hokkaido Modeling sucrose transport and grain growth under complex phloem
University), Francois Gabriel Feugier networks in rice based on the pressure—flow hypothesis
(Hokkaido University), Mayuko Ikeda

(Nagoya University), Hidemi Kitano

(Nagoya University), Akiko Satake

(Hokkaido University)

9:40 0-36 FEMR . TEFHE.EHE & JOAXFTXFTORIFREEERDIRICHTIERNEE ERBMNFIEOE
3. Stan Maree, Veronica ZIZTDOVWTOHBETILZERAIV-ER
Grieneisen* RR AFE R ZEREFEHE
R ZERL, John Innes Centre
Toru FUJIWARA, Akie Consideration of the importance of the spatial distribution and the temporal
SHIMOTONO, Takafumi SATO, Stan regulation of boron transporters in Arabidopsis roots through mathematical
MAREE, Veronica GRIENEISEN modeling

10:00 0-37 KWAI=E (RFH#E) ZEARFEETILEAV BRI KRFL BT RRZE DA
Noriyuki B. Ouchi (JAEA) On the explanation of radiation sensitivity using dynamical model of

chromosome

10:20 0-38 OFMA (TEFHEX) PSR M LB OREET IV
Kazuhisa Nishi(Toyohashi Univ. of A mathematical model of the reprogramming mechanism in iPS cells
Tech.)

10:40 0-39 £ A (FBILZEBAEFT), Bernold {EERIER Y T—IDFUHEIRIEF Y —RIGERELEELEHIEKRT
Fiedler (Free University Berlin) IZRET H—
Atsushi Mochizuki (RIKEN), Bernold Determining sensitivity of chemical reaction systems by a new function—
Fiedler (Free University Berlin) free method

11.00 0-40 OFBEBAM(LKE), MAEH MERMCRBERBZEAHITHRERVNT—IETIL
(ERHE), IS (ERIE)
OKentaro Ito (Hiroshima Univ.), Mathematical model for efficient protoplasmic flow in Physarum network
Naoki Hatanaka (Hiroshima Univ.),
Ryo Kobayashi (Hiroshima Univ.)

11:20 O-41 Oz (BRRAHEET), 8 ERMNEFIILRELMKASBNSHEEIVURT/FEHRBOREET
A& (R AREHEET) y1%
OYoshiyuki Ogino (Waseda Mathematical model of complex thalidomide metabolism involving
University), Toru Asahi (Waseda continuous chiral inversion and hydrolysis
University)

11:40 0-42 HHFTE(Bolyai Institute, Univ. of EHIfDAKEBELT BT 2MAAEXETIL

Szeged)

Yukihiko Nakata(Bolyai Institute,
Univ. of Szeged)

Differential equation models describing maturation process of stem cell

18




9H13H(£) 13:00~16:20 (£15B) A&

13:00 0-43 OBEIFE(BFEK-HH). ZEBER HUNEHECETIHNEETIL
FUREKRE-HE)
Olsamu Doku(Saitama Univ), A mathematical model for tumour angiogenesis
Mikako Misawa(Saitama Univ)
13:20 0-44 O#f Ez EREHRFIEEXR: PABRZOFYDMFHO-OOHEETIL
- EERBEFAER)
OMasayuki Kakehashi, Miwako Mathematical models of cancer mass—screening for the evaluation of its
Tsunematsu (Biomedical and Health effectiveness
Sciences, Hiroshima University)
13:40 0-45 OMpolya Emmanuel (SOKENDAI), Epidemic dynamics of a vector borne disease on rural-urban star network
Yashima Kenta (SOKENDAI), with commuters
Ohtsuki Hisashi (SOKENDAI),
Sasaki Akira (SOKENDAI)
1400 0-46 AR (AMKE), EREE (N VMILRARREICE THAREFEDHER
iPN=!
Yusuke Kakizoe (Kyushu Confirmation of conservative quantity in virus dynamics
University), Shingo Iwami (Kyushu
University)
1420 0-47 HMAME (AMKE), BREE (W BEMNERICEFEIVANINAZTAFIIVRDESMHENT
iPN=!
Hiroki Ikeda (Kyushu University), Quantification of virus infection dynamics during acute phase
Shingo Iwami (Kyushu University)
1440 0-48 REFK. EAKRMEAKREESR) VAILRFIIETFTDVTT/IEROER: BMGET LALEMGTET IV
TR (FEXET)) ~
Tsuyoshi Kajiwara, Toru Construction of Lyapunov functions for models of virology: from simple
Sasaki(Okayama Univ.), Yasuhiro models to complex models
Takeuchi(Aoyama Gakuin Univ.)
15:00 0-49 OEAAMEILKR-RE), BEF ENOHIEHRIIN—TRELEETILORELE N
(R LK -IREE)
OToru Sasaki(Okayama Univ.), Global stability of a delay multi—group epidemic model
Tsuyoshi Kajiwara(Okayama Univ.)
15:20 0-50 OMEA F= (AKX 1K) RE H BhERFOn-strainETILOUT T/ 7REHK
(Gib N YR g N - (i PN
R)
OYoji Otani (Okayama University), Lyapunov functionals for n—strain model with delay
Tsuyoshi Kajiwara (Okayama
University), Toru Sasaki (Okayama
University)
15:40 O-51 FE ET(FEX), B& f&F (5
X)), T BiE(FILZERX)
Y. Dong (Shizuoka University), R. Mathematical modeling of immune impairment in HIV infection with
Miyazaki (Shizuoka University), Y.  antiretroviral treatment
Takeuchi (Aoyama Gakuin
University)
16:00 0-52 IEF— CGRA%E) ENREEDRTETINORENZEHSLVEETIEHERBEE~D

EZ=
Yoichi Enatsu (University of Tokyo) Global dynamics of epidemic models for vector—borne diseases and free—
boundary problems
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9H13H(%&) 13:00~16:20 (£I15C) HEb- T —L-ryrkT—o 1

13:00 0-53 OFFHME(RIAKEE-ER), HL FICHTI2HEERE~NDHOERNITOERBEBRIAFIVRETIL
EF(LEX-E-H%F)
Hiromi Seno (Tohoku University), Mathematical model on generational transition of parents’ attitude in
Inoue Mika (Hiroshima University)  educational investment for child

13:20 0-54 HFERKEF EWNEE OWHAIE ERBMORBILEKBZOER
(RIE*t - L 1ER)
Akiko Yusa, Hiroomi Tsumura, O Domestication of herbivorous animals and origin of livestock farming
Norio Yamamura (Doshisha
University)

13:40 0-55 OEBEBEF(REMRE-XELE #RICHIT2ERBEROMALELD
), WA B B(RERE - XL 1ER)
OEriko Sato (Doshisha University), Utility and Evolution of Tolerance in Nomadic Livestock Farming I
Norio Yamamura(Doshisha
University)

1400 0-56 3K {EIRCELK-IREE), &M BEF S 9 -4 E—FREHEO#L: h TEEEOFE
(AL K-1REE)
Yuuya Tachiki (Hokkaido Univ), the role of rhizome system in the evolution of mass flowering in bamboos
Akiko Satake (Hokkaido Univ)

1420 0-57 OWNZEHICAMKE-PRE), HEYELEHEOBMKEICHITHREEIRSERE
BIERLINKRE-E-4Y)
OKouki Uchinomiya, Yoh Iwasa Optimal resource allocation strategy in mutualism between plant and fungus
(Kyushu University)

1440 0-58 OWRAGR(AKER-PRE), BikE ERFTEMEEERBEE
(LK-H)
ORyo Yamaguchi (Kyushu Allopatric speciation and species creation rate
University), Yoh Iwasa (Kyushu
University)

15:00 0-59 MBS, kR AKIE BHMK-£6E IR RUTORBREGOEL: A2ERBETIVICKSBE
HRAEAR)
Yu Uchiumi, Akira Sasaki (ESB, Evolution of uniparental inheritance of mitochondria: using a metapopulation
SOKENDAI) model

1520 0-60 HEHF.MERT. KIFEH (&2 ARNEREZZREL-EBRETILORELTVE—~DER
HEIXXF)
Atsuko Mutoh, Shohei Kato, A Model of Sexual-Selection with Acquired Qualities and an Application for
Nobuhiro Inuzuka (Nagoya Institute Guppy’'s Behaviors.
of Technology)

15:40 0-61 OMEZF (BHAKX-MZTAME)  ARIYYRMMDIRFYRI; EEER -BBEOREN
ORyoko Okajima (Meiji University) Specialist or generalist; the stability of land snail's shell

1600 0-62 Hikis, ERFE FME RR EEE-RRETVTOERUNECHTREDELZRES S

REHREXIE
Nen Saito, Shuji Ishiahra, Kunihiko
Kaneko

Complexity in Genotype — Phenotype Mapping Facilitates Evolution of
Genetic Redundancy

20




—RREEE (RAZ—HR)

O78A L EHES 9811B0K) 12:30~13:30
BHFES 9H12B(CK) 12:00~13:00

P-1 hEEACGERD REHBICBSTAIRERMIZaL—3Y
S Nakaoka (RIKEN) Stochastic simulations of inflammatory response at the skin tissue
P-2 ONHATHEZ (RRLE- AMXE) BEXIE (X EHETEHLOBEER—ZSIRETIL - R7EEIEE UEHT
B#& 1)
OSachie Uchida, Fugo Takasu (Nara Woman’ s An individual based SIR model in continuous space — analysis
University) focused on pair density
P-3 EHER (SR XER), BE (BFE KB BEMHIRKICE TDRELA RO AT LY A EKFHE
Kaori Sugimura(Ochanomizu Univ.), Hiroshi System size dependence of spatio—temporal chaos in an excitable
Kori(Ochanomizu Univ.) medium

P-4 OSH(BINFF(AKR-BE) MHREE(RA EUREMREDOST Y —/ I XIBERBOANZX LOMREHA
B - #relLEl) | #R1BIE GRART - #ieisE) . FREER
(K- #EE) . =& (K- BE)

Hisako Takigawa—Imamura (Kyushu Univ.), Jigsaw puzzle pattern in the epidermal cell wall of leaves
Natsumaro Kutsuna (Univ. Tokyo), Takumi Higaki

(Univ. Tokyo), Kae Akita (Univ. Tokyo), Takashi

Miura (Kyushu Univ.)

P-5 OEH E#H(ERZ- AR . BEAXIE (KR BEENEZEIENHHABOEEETIL
ic-18)
Miki Hamada(Nara Woman'’s Univ.),Fugo Dynamics of the hematopoietic stemcells with time delay.
Takasu(Nara Woman's Univ.)

P-6 OfAEE (RERXM: ARIXL) . IMRE (R S Fa0DEKEFRAIRES T
jﬂ?ﬁ%i CHPFRESENK-EE) . RAXE (R
-1

OAyaka Suzuki (Nara Women'’s University), Atsusi Population viability analysis of the Rock Ptarmigan Lagopus mutus
Kobayasi (Toho University), Hirosi Nakamura Jjaponicus in Japan

(Shinshu University), Fugo Takasu (Nara Women's

University)

P-7 OM#HRAIE (RALK-EW), KEEL— RKR- ABHSOERBESFMFIIOROHEBETIL
I), /M= (5B KMR-3/JST CREST), &FiB1=
FEK-BEFH, GIFAGRKE-I), A%
BErRAR-I), KBKGEIEX-EH), BEEX
(BJbK-@HF/JST CREST)

QOTakeshi Kano (Tohoku University), Koichi Osuka Mathematical model of generation and collapse dynamics in human
(Osaka University), Ryo Kobayashi (Hiroshima society

University/ JST CREST), Hitoshi Aonuma

(Hokkaido University), Masato Ishikawa (Osaka

University), Yasuhiro Sugimoto (Osaka University),

Dai Owaki (Tohoku University), Akio Ishiguro

(Tohoku University/ JST CREST)

P-8 Oith)II# 32, TRIB X, BIKF=E (KIRFA KRBT E£MRIHRO/NASEYIR: EHEORBOEA IR RAIH?

)
OVYusuke Ikegawa, Hideo Ezoe, Toshiyuki Namba  Paradox of biological control: Is introduction of multiple natural
(Osaka Pref. Univ.) enemy species effective?
P-9 OFIIBMRECEILKR), KEBRKEILK), AEE OHEMOSBTEBAN=X LA
% (4L X/JST CREST)

OLeona Morikawa (Tohoku University), Dai Owaki Gait transition mechanism of quadrupeds
(Tohoku University), Akio Ishiguro (Tohoku
University/JST CREST)
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P-10 O LI (RKRE-1R), MR RZEH(RXEE-17) ;:*—ﬁ@—wEIE’&FHL\T:?]’?J"\"?*:tf?*ﬂ‘ﬁ@ﬁl%lﬁ%ﬁ%iﬂ@
£

OlLisa Uechi (Kyoto University), Tatsuya Analysis of Canadian lynx and snowshoe hare population cycle
Akutsu(Kyoto University) using Noether's theorem

P-11 OREFE(FEHITEKR-E-F4 (FE44E)), 1 ENaCHIBANEIEEDIIBET LB E(Z LS L K Na+i2% HI| 7T
BEEEGHFEKRRE -MEEES FR4LPR  OFkEl
X-BABE-BEMERN) L REGEHFER
- #EAES AHFERR - /N\1F11+ /20X,
PEEZERK-BABE - EEMER

Kouhei Sasamoto(Undergrad. Student (4th year), ENaC dynamics in the intracellular space: analysis of Na+ transport
Kyoto Pref. Univ. Med.), Naomi Niisato(Kyoto Pref. in epithelial cells by mathematical model

Univ. Med., Molecular Cell Physiology, Japan

Institute for Food Education and Health,Heian

Jogakuin (St. Agnes’) Univ.), Yoshinori

Marunaka(Kyoto Pref. Univ. Med., Molecular Cell

Physiology, Dept. of Bio—lonomics, Kyoto Pref.

Univ. Med., Japan Institute for Food Education and

Health,Heian Jogakuin (St. Agnes’) Univ.)

P-12 OFAIRK (REKX-EA@H), BIIH(REX-£ REEZFDN\ITUTHRY Twitching EBID BEAEREINFEI I

R, BEEF(HEKX-£aFD) L—i3y
ORyota Morikawa(Tokyo University of Pharmacy An individual dynamics simulation of twitching motility of a
and Life Sciences), Takeshi Miykawa(Tokyo bacterium with the pili

University of Pharmacy and Life Sciences), Masako
Takasu(Tokyo University of Pharmacy and Life
Sciences)

P-13 OEBRERCEEI K- EH), MMEIE (R K-E BUIERIZH T EELT OBEIGRAAD=X L
B, IRAR—EGEIL K@), RIREZEILK
[ &), BB CE@ER-BFH), AREXRGEIL
K- @HF/JST CREST)

QEiki Sato(Tohoku University), Takeshi Investigation of inter—limb coordination mechanism of ophiuroids via
Kano(Tohoku University), Kazuhiro arm—amputation experiments

Sakamoto(Tohoku University), Yoshiya

Matsuzaka(Tohoku University), Hitoshi

Aonuma(Hokkaido University), Akio

Ishiguro(Tohoku university/JST CREST)

P-14 OREEAN ZHE ISHEM (KA - GEYRT S04 LARBEEITEOEREER

N
(OM.Abe, M.Kasada, M.Shimada(Graduate School of Theoretical Framework and Experiment of Random Avoidace
Arts and Science, the University of Tokyo) Behavior

P-15 OEYISRE (RILK), BEEHM (4T UK), MK REBEHSITA—/\FROIE—2av OHBETIL
Z(LEKRE-H), BREX(RILK/JIST

CREST)
Shunya Horikiri(Tohoku University), Takuya Mathematical Model of Amoeboid Locomotion with Large
Umedachi(Tufts University), Ryo Deformation

Kobayashi(Hiroshima University), Akio
Ishiguro(Tohoku University/JST CREST)

P-16 EHEREREBEX) BEAOITOFAE - HFICBETAHEBETIL
Shigehide Iwata(Tokyo University of Marine Mathematical model for incidence and sustension of Sea Desert

Science and Technology)

P-17 OSiAREH (R KIE- I), FRE FBEAR-T), BEBYRICBETLEEREANZIL
FHISES (% K- Bli&ERke), sFAE (3 K-T), EIRE
7] (B K-8lER), Rp&E— (BK-8lER), T
= (BX-BER)

OKeisuke Suzuki(Shizuoka University), Hiromu [to The mechanisms for the coexistence of many species in terrestrial
(Shizuoka University), Satoshi Kakishima plant communities

(Shizuoka University), Satoru Morita (Shizuoka

University), Takashi Uehara (Shizuoka University),

Keiichi Tainaka (Shizuoka University), Jin

Yoshimura (Shizuoka University)

22




P-18 AR (RKX-1HHREL), OBHFRIF (EX-
I), B IEUST FIRSTEARIO VM), BR—
E(ERKXEEW, HAFEGEKR-EEWH

Daiki Takeuchi (The University of Tokyo), O Gouhei
Tanaka (The University of Tokyo), Ryo Fujie (JST
FIRST Aihara PJ), Kazuyuki Aihara (The University
of Tokyo), Hideyuki Suzuki (The University of
Tokyo)

BERERETILICE TS —BEPREEPIEDOTE

Effect of neutrals on polarization in an opinion formation model

P-19 E#i5%t 1 (LINFOPSHR &%)
Mitsuo Takase (LINFOPS Inc.)

REICETHEREES SUHROBIEMEHEAZDONT

A matjematical ilnformation processing and body formation
mechanism in development

P-20 OFRZE (B¢ K-8l&ER) . LIRIET) (B K-ElE
Be). SFEE (AR T). RPE—FX-BE
Be) . EHH- (B K- BlERR)

OHiromu Ito (Shizuoka University), Takashi Uehara
(Shizuoka University), Satoru Morita (Shizuoka
University), Kei—ichi Tainaka (Shizuoka University),
Jin Yoshimura (Shizuoka University)

EEIRETICE T HEREBIT

Foraging behavior in stochastic environments

P-21 A —ER-BIL PR EAEREYFEAR
=

Koichiro Uriu*Theoretical Biology Laboratory,
RIKEN

REREHIR S B D6 E TDIRE)F D R H

Synchronization of coupled genetic oscillators under collective cell
movement

P-22 OEST(EAM-£#ET, ARZHMIRE S
AHZLEDC), SNHEF(ER-FLEEET), #IRiA
(BR-%G#ET)

OShin Watanabe (Waseda University, JSPS
Research Fellow), Atsuko Takamatsu (Waseda
University), Yasuhiro Hayashi (Waseda University)

APBT LTV LAV -REELHIRTICE THRVET—7

it

Network design under conditions of oscillating demand using by a
biologically inspired algorithm

P-23 OJIIE K#f (B Kz T). MTREE (FILFE
R-ET)

OHiroki Kawase(Shizuoka University) Yasuhiro
Takeuchi(Aoyama Gakuin University)

FRb—S R EHIVRR L FE

Apoptosis Model in HIV Infection

P-24 OFt LIGF (RARR-£YHE) . SB&EZ (RX
B - £ 4 ¥IE)

Yohei Murakami (KyotoUniv, Biophysics), Shoji
Takada (Kyoto Univ, Biophysics)

RTLEYEIZHITERARXINTA—EHETE

Bayesian parameter inference in systems biology

P-25 JIliE —R(BEAK-EBT)

Kazutaka KAWATSU (Faculty of Science and
Technology, Ryukoku University)

EL@EE’J%S&M:%H%E?&-Fa‘ﬁ?%i%#ﬂb“'lﬁ@fﬁﬁﬁlifriéﬁiﬁ
g2

Relative effect of direct and indirect selection in sexual antagonism
on the maintenance of sex

P-26 O EGEEALKEH), EERFEGEIL K- I),
RKBREEILKEH), AEEXREIEK-BWH
/JST CREST)

(OKen Nakamura(Tohoku University),Eishin
Endo(Tohoku University),Dai Owaki(Tohoku
University),Akio Ishiguro(Tohoku University/JST

AHB M LI BN DRIRRE A D = X LB ?

How do quadruped and hexapod animals differ in interlimb
coordination mechanism?

CREST)
P-27 OfE# B (RIRH ARIRR) MREE (RIRV ERLICEIZTROEEELHENOERRE
ARIRER)

OShin Fukui(NIAES), Masayuki Yokozawa(NIAES)

Decision making of cultivation and pest settlement by global
warming

P-28 O M8+ (L KBE-REFRZ)
OAkiko Satake (Hokkaido University)

BEEARDYTO—ELTEYDORTERNAZEZS

Understanding flowering timing based on a synergy of temperature
and photoperiod
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P-29 O/NZFAY (ELEW, kBRXFELEW F WHWIBMOLEREEIaL—3y
TEXRELTED, S a(ELTE
Hitoshi Komoriya (Fujitsu lab.), Tomoko Nagano A habitat potential simulation for mammals

(Fujitsu lab.),Sachio Ido(Fujitsu lab.), Katsuji Ebisu
(Fujitsu lab.)

P-30 {EMTZECGRIL X @EHD), IMMAIE CGRIEK-E  BEEEMICESITEIANEDOOIE—avOHEBETIL
B, FERGHERERIT), FLEN CGREKX-
I), AREEXR(EILK-@EH/JIST CREST)

Fuyuhiko Satake (Tohoku University), Takeshi Kano Mathematical model of snake locomotion in narrow channels
(Tohoku University), Hisashi Date (National

Defense Academy of Japan), Kousuke Inoue

(Ibaraki University), Akio Ishiguro (Tohoku

University/ JST CREST)

P-31 gﬁi%ﬂﬂ;(%ﬂ#iﬁ?ﬁ-AFa‘iSCﬂ:.),E'?E?&TE(% EREMICETELoNBELEBRBOBEARBEEETIL
-1

ONatsumi Ariyoshi (Nara Women’s A population dynamics model of tit for tat strategy on continuous
University),Fugo Takasu(Nara Women'’s University) space
P-32 /NEYIMEAX. BRAKMIMS BEMEERT SEMEFOKFR K
Kenta Odagiri, MIMS, Meiji University Mesoscopic model for chemotaxis and population pressure
P-33 \EBRAGHX), HiRKE# (FREM K4 AE THERETICHITHEKRESE
(F2FFK)
Kenta Yashima(SOKENDAI), Sayaki U. Population dynamics in heterogeneous environment

Suzuki(NARO), Akira Sasaki(SOKENDAI)

P-34 OKTE—BEXN), SAEMTFBUEKR), iIF  F—HREEREERLICEITIR/ITILEDORK
Mi)(ﬂﬂ,é?jt) Kin J EE AKX, LILXIE (B
=

Shu-ichi Kinoshita(Meiji Univ.), Mayuko Spiral formation in heterogeneous discretized excitable media
Iwamoto(Meiji Univ.), Keita Tateishi(Meiji Univ.),

Nobuhiko J. Suematsu(Meiji Univ.), Daishin

Ueyama(Meiji Univ.)

P-35 [?Eﬂli%é%f(;ﬁjcﬂ'f‘e-'lﬁiﬁﬁl),i%EﬂlEﬁ‘-E(ijt LT —LERERVERHERGRNR T TOTERIROFERT
- fERET

OShoma Tanabe (Tokyo Univ., Dep. Math. Info.),  Analysis of action selection under uncertainly using evolutionary

Naoki Masuda (Tokyo Univ., Dep. Math. Info.) game theory
P-36 Off{AR— (MHFK) . &< KEE (BIK) BERICE TSV ADMIEREEMBRROELI2L—aY
OKoichi Saeki (SOKENDAI), Akira Sasaki Evolution of contact dependent viral infection in vivo
(SOKENDAI)
P-37 OIIG &M (RKIR- ) FERUE®S (RALmRY) FBEARMNLRYIELDEERER
QTakahiro Ezaki (The University of Tokyo), Pedestrian egress flow through multiple bottlenecks

Katsuhiro Nishinari (The University of Tokyo)

P-38 LI —(ESBEAT) BE—HERABEA HERBLEOBRETTL
i) @ﬁ%lu\%(%_k 1::*%)

Akikazu Kamiyama, Kazuhisa Fujita, Yoshiki A Neural Model for Visual Information Processing
Kashimori (The University of Electro—
Communications)

P-39 OAZEN (L K-H) FEEBOKERELEEIBEOBETHCRIETTHR
Ryosuke IRITANI (Kyushu Univ.) Parasite virulence, horizontal transmission and the evolution of host
dispersal.
P-40 %iﬂ’&f()%*ﬁi-i%ﬁﬁﬂf?), OiifkfRE(RE SIEDEMBEERIMTINREFETIEYMHRENREN
/R ET

Akihiko Mougi (Shimane University), Michio Kondoh Stability of ecological community with three interaction types
(Ryukoku University)

P-41 ORRBEN (BXRR-EH#EET), ST (BX-%& HERSRDFROKEBEETILE HERREZERL-HEAIR

HEHET) B FRICHIT SRR/ A F— W —
OShusuke lkari(Waseda University), Atsuko A mathematical model for coupled oscillator systems of plasmodial
Takamatsu(Waseda University) slime mold—Spatio—temporal patterns formation in oscillator system

with growing coupling—
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P-42 ILOE1E (R KPR H#ET) EEEE KR -t EEHEEBACEIT2ERREOREKREN
HEET) FLUENE KRR -SEETL) SREF
(BXR-5cH#ET)

Takaki Yamaguchi (Waseda University), Shin Growth dynamics of tubular structure in plasmodial slime mold and
Watanabe (Waseda University), Junya Aoyama its dependence on environmental conditions

(Waseda University), Atsuko Takamatsu( Waseda

University)

P-43 OARILF(B KRR £EET), I Zth(E KX 7)) 0EEHE LERKDOERF
FHEET) SBFEKR-EEET)

OShumpei Hisamoto(Waseda University), Seiya Population size and activity in the Japanese garden ant, Lasius
Nishikawa(Waseda University), Atsuko Jjaponicus
Takamatsua(Waseda University)

P-44 FJI 2 th(B KR H#ET) SWBEF(B K-S Lotka-Volterra model [CEI<HIMEHRAEET L
;%I_% j()i%?&fiil(ﬁj(ﬁ'iﬁ), FIEZEFCEK
e - £ A

SeiyaNishikawa(Waseda University), A cell competition model based on Lotka—Volterra model
AtsukoTakamatsu(Waseda University),

ShizueOhsawa(Kyoto University), Tatsushi

Igaki(Kyoto University)

P-45 O EH(L BRI FHEABIEEXRS), MEOEARBOHBEETIVICETIETR/ -
INRZ(REXREFE)
ONaoki Hatanaka(Hiroshima University), Kentaro Traveling wave in mathematical model for thickness osillation of
Ito(Hiroshima University), Ryo Kobayashi(Hiroshima true slime mold

University)
P-46 O AL EI (AL K- #EKIREE) . EIR—E GEIM REEEEYICHTEHELETIL
E N3 )
QOTakada, T. (Hokkaido University), Masaka Sex ratio model in wind—pollinated species

K.(Hokkaido Forest Research Institute)

P-47 OiEEBHIAL, AXEM (RAEAX-AaER) & HFHEIVE)OREROITI—O5—2a THICHITHERM -
EEE RRA-EERMARR, AR—%K B EHpRE
LR - W FR AR 2—), BOFE,
ﬂ)ﬂ% ABESB RESEF (RASHK-EHE

OShotaro Watanabe, Miwa Sumiya (Doshisha Experimental and mathematical investigations of echolocation
university), Emyo Fujioka (the University of Tokyo), behavior of wild bats during foraging flight

Ikkyu Aihara (RIKEN), Yoshiaki Watanabe, Hiroshi

Riquimaroux, Tetsuo Ohta, and Shizuko Hiryu

(Doshisha university)

P-48 gﬁ O s th (K- &), KA BRHX-%& FRMERREKRRIZBTE2EEMOAMERA 4K
Bhf)
OTakuya Sekiguchi (The Graduate University for Effective population size of majority vote accuracy in sequential

Advanced Studies), Hisashi Ohtsuki (The Graduate decision making
University for Advanced Studies

P-49 O % (FAEFK) YRYZEF/BIENATRADLETHOEREADHESRZE ST 130
A
OMitsuhiro Nakamura (SOKENDAI) Social leanring dyanmics in finite populations under risk love and
aversion
P-50 OB HEE (BAEM), ERHER (RR-IR-HRE AREY-RBABERERICBTIEREEDHELLST 1 FTIVRE
X4k), NIAERT] (BED) TIL
OHironori Fujita (NIBB), Seishiro Aoki (University Model for evolutionary dynamics of nitrogen fixation in legume—
of Tokyo), Masayoshi Kawaguchi (NIBB) rhizobia symbiosis

P-51 RAKE (REMH K- L) RA/NIEL(RRE MASERAWV-REROHEETIL
#MHRFE-T). NE— (RRHBHAZE-HTI)

Taikan Nemoto(Tokyo city university),Satoshi Mathematical Model of The Immune System Using MAS
Hasegawa(Tokyo city university),Hajime
Anada(Tokyo city university)
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P-52 QRS ([RRBEIE, JST CREST), /Mk= (&
Kz, JST CREST)

(OToshiya Kazama (Hiroshima Univ., JST CREST),
Ryo Kobayashi (Hiroshima Univ., JST CREST)

BARZRIT-E Tk T DEMDOHEANZ X LITE T HREN
FH R OHIRMIRE

A mathematical study for the hydrodynamic effect in the swimming
mechanism of animals with the undulating motion

P-53 JIl0 BXEMEDD
Isao Kawaguchi (NIRS, Japan)

BERESABREICE THRERDRELETIREFH

Dose rate effect and LET depedency on radiation induced
carcinogenesis
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MEOHEHNIFLEEHROMEN
-Carbonic Acid is not a Poison in itself-

UM RZEL FHR R EIER

HAMEEN R E, BRERR LD IEFICHTLELAEmE->TVD,
INET, REFITMETH 2 KEDIRESZE DB E  BI)F LR )72 ML LT,
FMFEZHALEL S L LTER,  LaL, ZATIES MR 72 & RE DR
ERBRBR L OBEZFHATE RV, WEHIFTIE. WEOHRRER D OWPEDHIE S
o, LU, MO L SIS, WD H 5HRITEENITEOTFIMN D 7=, FATH
KD RET AN LT, MEDORE I FO#EZREHIEL TS,
KIGORETHHHERITEL LTRENOBHEIZL Y mx =%, Tha i
FOFHEMCE LEUMICERREICH S, BMEICKEDP DD & EE, RUITKREDE
HXETH-TH, MR/ D, BRI FTTEMERD, 2T, BifkSh
TeEEET L LT, i 3RETO) D BAE T, TAUCHEZE LI BAKIE S 7 IE 61
T DM, KBS T OV R I E 2R O LB & TIRET(0) O Maxwell 53 A (24t 9,
BIE TR ETQ)DBEEM1] ThH D EMRET S, 222 > 0 TOREIXE ZITEREIN
7-EEEZProbe & LCHIESND, @Sz TOMRET(2)IZProbed EHIEE TH D,
REFTIECO2D & 91z, M & v 2 ARSMRES & i 23 HREZRT 2] Ol
DI Z DIRE ERZET N2y, LoLl, IREHREITARERCTH-TH, kiR
IZE-oT, M EREN ERHT2 2R nD,  FEEE. FAIRGHHENE & oW RIFEIC X
V. EEDORS TOEFRFPLEGIRZ KD, ZDOZ L2 ERMITR LT, [2,8] €E->T.
RENFITMOPOERIZ L UM FIREN EA T2 THL LIS ERT T THA 9,
A CITRENROMES LR L, LRREREET VO 4 HOM B/ R L WMET 5,

References

[1] H. Matsuda and M. Isobe: Proceedings of the 63rd Annual Meeting of Phys. Soc. Japan
(2009)

[2] G. Ticcotti and A. Tenenbaum: J. Stat. Phys. 23 (1980), 767

B8] /MEFN  —EEE (F2i) HAEKFEHRS (1999)
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AVINIOYORBETI VY
Mathematical modelling for understanding ecology of

pathogen: case studies of influenza.

KFFTMN P
Ryosuke Omori?"®
“Weill Cornell Medical Gollege in Qatar, ®Weill Cornell Medical
College

JEYSE A TIRAITIZ B W T IR IMEHE TR I IEREBLL Ch 5 &2 BT T L
& DIENTNERICEE L 72 D, 2 E CTIORYMETRAT OEFEET T WV ITIEYYIE D
FATHIHNC B W TR A 5w CIEH S CE o, BYYERITOEIRET LI &
DT LEER N EWICH L 57, RIS < OREGUEIZ I W TARMR M
A <2 TN D, ZIUT EIGRAR7RR IERIE B SIC X 2 MR S O H B
Wz, WEIREIEELE WS DR L THOAIE L BNEYERITICRE S E
B L RITEKRT 5, AHEHTIE, EQERITITOBIEE T U 71280 T
EVDLIZL OREZRZ TVDHERO—2>THLA v 7= FORELE
TV T RPN, BEEDOZNE TOME L ZTOELONIEE & HIF, HE
EFTINHLNC L TCTE MR ERNT 5,

lryo2001@qatar-med.cornell.edu
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BDADREELEITICETI2EEETT VA

Mathematical modeling of cancer initiation and progression

W TR PE
Hiroshi Haeno?
SIUIN R F B ZE Be 2B M B 5T Y

*Department of Biology Faculty of Sciences Kyushu University

1

WADTRIZ, BARICEW TR OEERPED 1 D ThH L. T4, Sk ORI
W, BRIV BT A DRI BRI S, WL OO RN RE LR I,
ZO XY IR OH, FERIZESOTHILE T LV OBE L T NBIENIZ2>TE . K
AT, AR INETITo CE B ADORA L H#ITICET 2B E T VR ERBN T 5.

AMERONAO—FETH LB ERIX, EMNRECERENZH L Q05 iEm
MY, NADORFEMIETHD LIRS BZOLN TV, £I2T, BRNREBIZE-T
EFMEARARER L ERTHHEET VEAMEL, EMEEO —HOX A FI7 2A%H
B/, 20T VERY, @#filae X0 o LcMiao &6 6 O/METHRANKEET S
MmEMRD L, L0 Lo TR BT B E Z 0 ST WERR I, 2O
FT L 2T, H LWIED AMREE O RTREM: & Bl O L850 B R 35003 ok 7.

BRI AR AL <, BWRICEBREAA L TVWDIENZ . 22T, BEMRO
A AR TR THEIE T UL LT, BBAXRY FEBLIORIEET NG, B
I DHRRHE DK & SR EAT O, LWk oAFHIM R &2 TR L7z, FEflla o B R
REDET NIRRT A —H [ IEHERICBT DG A X7 EOBIKRT — 2 0 b E L.
ETAND PR SN AGFHM R EOBE, WRT—2 & I<#E L. £, BIEL
JRFEREIS DO UIBR AN B DA 5 2 2 8 % i~

%75 3Lk

Haeno H*, Gonen M*, Davis MB, Herman JM, lacobuzio-Donahue CA, Michor F. (2012) (*co-first
authors)

Computational modeling of pancreatic cancer reveals kinetics of metastasis suggesting optimum
treatment strategies. Cell 148(1-2):362-75.

Haeno H, R. L. Levine, D. G. Gilliland, F. Michor (2009)

A progenitor cell origin of myeloid malignancies. Proc Natl Acad Sci USA 106, 16616-16621.

"haeno@kyushu-u.org
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BERERD “BE” "NEFVDEEEL

Geometric Analysis and Quantification of Coiling-Patterns of Gastropod Shells

HBTFER
Koji Noshita®
TAMKE - VX T LEM
2Kyushu University

BEREDHREZHRGEENIVELD. TOELF L BARITELD, “BES
T EREENDELSBARDEZTNIUEZRIELEFEETS. 5 LG ESE
N2 UIEHEEREETIL (Okamoto, 1988) Ik UHi—HIICE=RILET A EMNTES.
LHL, REEETILHDHAORMAICEDICETILTHY, TO/IRSA—F(XBHFFH
[CERINTWS=HAELNRUETHD. TOLHEIAMAETIHIZEAEFRASIL
TULVEELY,

AERTIIEREOBRDEZ NIV OHFE—NLEEELLEL L THREEETILE
LH5VWS-ODERAMNGRINAEZZIRETSH. DOCTT—2HAFATELHE, &
DERRPEELEETNITELLGEVELT IEEORSOHEBNGET—INBETES

(Monnet et a/., 2009) . ZCCTHREDASOBMHNLGT — 2N oIBREDILAEE
HET D Ffz, BRIFTA VHBRTHENEZELULEEICEL G VELLT SR
REETILVNGA—FZHTETSH. COFETIE “EBEE” 280, HowdE
ENFUETEEBILTES. WOTOFANAATIZEZA A—DT—2DAMNFET
=515 TH, RaupETIL (Raup, 1962; Raup & Michelson, 1965) 73 &EDEIFE R
BREETILENL, REREETINSA—FZHETHIENTES. ARAETIE
BEETILINGA—IN—FETHIIEEDRADETILNOEEEETILAD/INT A
—ADEBRFEH L. RERICTNTNDOHEENES W IRKIRTEANEEERT

Inoshita@bio-math10.biology.kyushu-u.ac.jp
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HRERMZER PR EMN S HRME DM FEKRFLE

How different depends on how you measure them

SBESB
Takao Ubukata
BX-HE

Shizuoka University

EMOMREEELT IEHDIFTLEALE, EROEFCE2ITOETEN
LDON=BbEZHET S LITHIEVNL>TEBETIERWWEASS, LIz -T
ERRDEZED I+ ERFRIZ, BIKMEOEROCEKROER - SHMEOTEIE, &
EWREZICETIEELEMNELD, LMLELNL, HEIEFLETERS
NOWEZMEEIL, EPNEOHEMBHOKRATIEEL, FhAondhndh
HAE (BEBEARECHILE) 2RXLLDICAEFLGL, ThERERIC, @5
NDAETEESNEBRBEOBE#EON)T—a30t, HAEETHELS-
T RERBRBE ORISR ED —BIE TLM LY, T, AP ERESRIC
BITE70 F—ILEHAKRERITIE, BBLELHROSERBEBATELCERZRDE
EHLEFRBIIERBEZLETCHVONIBEZNEEIZDONTIE, *
NN EDESLBMIREMIZEY, 5 LEEENEEDERICEDVTERES
NOEHNEDLSHEHEEZRELTVDIDONIZDONTIE, FEAEEEFEINT
WAL, REETE, BROBEIZIODVTRILXNRRATZ2HALAETHEL
IEEEHICLT, HRERTOEECEZKRMEDOFTMARAT SFEICKET S
RIREIC DLV Tiw L %,

sbtubuk@ipc.shizuoka.ac.jp
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HAS DREREAERRI A DN D R AR EH LBISM T A
Ground plan and adaptive design of moth and butterfly wing

patterns mimicking leaves and lichens

BmARER
Takao K Suzuki®
‘BEW - EEFHEBAAA D
®qNational Insititute of Agrobiological Sciences (NIAS)

AR DIADIEFR(T, A, B, BLREITHBL TS, SEBERIT. BRBRICLYHE
ELTEEBRONEN ., EQKSLEIFENV' THAUREAINSDERICHEHLO>TLS
MTDOVTIFEAEDL N >TVVEN, DL T FIVIGERBICHEHDIANI SR ZDIRE
MDY TFILADELEIREDIIGETHFAUREL, (L TEREZEZRIZLEDL-TL
BDIEEBHIM?

SE.,BEEFRZEE BT 5-O0FREZFEL. REOILOTHAUREZHALGHIC
LI=DTH|EYT D, FiklE. EAF IR E X (geometric morphometrics) TRy kT —2
PHEHAEHLETCHRELEL. ST . REICHREBLEZVYAROBTHLEITHI TN
(Oraesia excavata) #gA Tz, HMEDERSAZHLELBER L. EROBIARE O SF-B
MTEVA—IBEEREL ESVTHLRANIKWVMEEZERL TV, RIT, BITHEEL
EATNFIVR DB THAS74AHR) 2T/ \(Hamadryas feronia) ZFH 1=, TDEHKIL,
ZDEDA—ILEBEANEDHILSN AESEOTULMEE LGS TV =, LLLDFERIL, @&
HIEZFNFNDOBREERICE 2TV REBEEEBLTVSIEEMGRBL TV, &5
(2, EBRBEFNAFEICEY, CNoDBBERIE. [TV TI0 1 EFFIEN D ERFKE
EHALTVWASIEZHLMNILT -, HORDBERIL, HBLEEEED 2—LEDILLEN
52 RMLBEILEZERTHET HERREAFDED 2 —LBEZEYHLTLSIENTR
BInf-, ZREIC. BELFE X BEEDTLEIAMIBEREHAN=XLIZDONTD
DFEMFERGERYBAITOWNTHEEIZA NI,

Suzuki TK (2013) Modularity of a leaf moth-wing pattern and a versatile characteristic
of the wing-pattern ground plan. BMC Evol. Biol. 13:158

Lhomaresuzuki@gmail.com
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Mechanical control of epithelial morphogenesis

EHEY BREE’
Kaoru Sugimura?, Shuji Ishihara®
"IK - iCeMS, "X - #A&XIt
a%Kyoto University, ° Univ. of Tokyo

In the course of animal development, the shape of tissue emerges in part from
mechanical and biochemical interactions between cells. Measuring force/stress
in tissue is essential for studying morphogenesis. To quantify space-time maps
of force/stress in a developing tissue, we formulated a Bayesian framework of
force inference, in which an inverse problem between forces and the observed
geometry of cells is formulated to infer the cell junction tensions, the difference
of pressures among cells, and the global stress of a tissue, up to a scaling factor
(Ishihara and Sugimura, 2012; Ishihara et al., 2013; Sugimura et al., in press).

Here, by combining mechanical and genetic perturbations along with live
imaging and Bayesian force-inference, we investigate how mechanical forces
regulate cell-level dynamics to attain a hexagonal cell configuration in the
Drosophila pupal wing (Sugimura and Ishihara, in press). We show that tissue
stress is oriented toward the proximal-distal axis by extrinsic forces acting on the
wing. Cells respond to tissue stretching and orient cell contact surfaces with the
stretching direction of the tissue, thereby stabilizing the balance between the
intrinsic cell junction tension and the extrinsic force at the cell-population level.
Consequently, under topological constraints of the 2-dimensional epithelial sheet,
mismatches in the orientation of hexagonal arrays are suppressed, allowing
more rapid relaxation to the hexagonal cell pattern. Thus, our results identify the
mechanism through which the mechanical anisotropy in a tissue promotes
ordering in cell packing geometry.

lksugimura@icems.kyoto-u.ac.jp
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T/ L9A FI—D—ZRAVWTEYPOI-bZFRT S :
LK TR~ DE

Predicting biological shape based on genome-wide markers:
application to prediction of brown rice shape

EHR¥EY, IEF® FEEE HKEKAC
Hiroyoshi Iwata?', Kaworu Ebana® Yusaku Uga® Takeshi Hayashi®
"BEX-BRERZEGHS, "E£YH, BRTHE - DREBH,
aGrad. Sch. Agr. Life Sci., Univ. of Tokyo, °NIAS, °NARO - NARC

EEYDBEREICETIFHLINEREELT. ¥/ 2y oL a3 VICEE
NEF-TWS, ¥/ 2wty avid, 5/ L7A4 FIZHHTHZHD
DNAY—H—DEGFEZL LI, BHREORBEEZFHL T, FAENEN
FEEEERTDHETHD. T/ 390Uy avERAONIE, HEHER
T -oCHMREZEA LGS CTELEN-ERZERTES, ¥/ v tL
V9vavE, AIRBEZFRAL-HARARELHEETHWSZ LIZKY ., BE
[CET HRMEZXRIBICEBTESLHFTSINDG, ¥/ v oLV a3 T,
ZHORIE - ZEDT—2%2L LI 5/ LT RIX—H—EBEFE X) M,
BHmE (y) #FATDETIL (y= fX)ZBET S, bhbhld, 2Dk
SHE7TA—FERABOFRIZIEAL. ZOEMEICOWTHEI LIz, i
B, I~ RATRHRABINLIBEDHRELELGY ., GROZRTT—2&ELT
Rl EINhd, KR T, HEBEZ B E L THRA SEAT— ) Tk
F (EFDs) ZAWT. 7O T7HEA & (Oryza sativa L.) DELERDET Y
UV AVDRRBERE. 11 RODFRBAY MLELTEEILLTZ, 7/ 4
T—ARIZIETHRK 36,901 D—1EHELE (SNPs) T—2 #RlL V=, FTAREIXE
REEIC K > TEHME L 1= LN DD R ITHIRE & BIIGAHTEZ ALV -#ER. EFDs
DRFTHBICEKSAVWONEIERDAHIE. ¥/ LT—2EDEDT—42TE
DEEZHED. FTAREZETIELIZENDD ok, WoIES. ¥/ LT—
RENEDT—EHICRONSENHIBEEEE L TRTHIEZTS PLS |
BHOAZKEFRIZADTHI N o=, IS, O T7oh—RILER
W=A—RILPLS BIEAGRBEVWFRRBEZ R LIz, AEETEH. £P0hH =
505/ LERICE DS FROFIE LT, LR LI-HARBERICOVTHBENT S
LEHIC, OEYOEMABFADIGAICDOWNT, TOREZFHR5,

laiwata@mail.ecc.u-tokyo.ac.jp
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MEHRIZ L 5 D N AEGREIEO ED-$EETILOATEetE & %3

Historical problems of radiation biology on the basis of DNA damage

KRBIET
Noriyuki B. OQuchi

[RF R
JAEA

BEHREMZE. HDHVITBGFROAAK (E¥) LEOHEIL, 1895 EOL U+
FUICED X BOERDEHMNOIBESEWVLI>THRLY, 20 HEIZAY, X
BT EMSHROMEBABE SN o 2h, BMEHRENED & S5 EHF TEWICX
LTHEZEZ5DONEOMN>THELT . BEREEOCHAEE. F-HEORK
FOEILGE, ELHEEZICHAT AHMRDAERINTE -, TNk 20 HiZ4
(XIZiEY ., EMFEO—DODHEZEL LT, LEDOMAE (EBHEEX) *E=MIC
BIE I %5 EMHE S (Puck8Marcus, 1956) . TETHRIZ XT3~ 2 HHRAD 2 E AVE
EAREICHE oz, TOHR. MEHROELECHE., ki REEOMBEICX
LTAV Ty FELTHER. 7ORTy FELTOMBEEEZTOY FLE=Y
INANLBIRA R oz  ZORERBBIEIRE 2BEHLIEAMLNTE Y.,
HRAIZHSREHLZENCDOHD TR [THRFHEAEY FFTHIEITEY.,
HENENDILEVWSENEBERZAVTENLEENEHTEETHIEL LI D
=, BREETERT—2ZBHETETHLVAY., ZMEOMEEICLELE
YMMEZEZATHRILLSICERT I ZHBEAAEKTHIEANS., ETILDIE
LHEICIEEMAFI-N T D, TD%R. HAHROIZEMD DNA THS I EhHhh
Y. BMEHEDEY~DEZLE(THIEARIZAS L= BEHEAD DNA (TR LTI RILF
— % 5TBHZEI2LS DNA EBIENFTUEY FTHAENHIBAL, BMEHRIZEK
5DNAEIEDHEDEMICEAT MENEDOND K S(TH o1,
ERIZEVWTIE, BMEHBREMZIZEVWTIEL MO NS HIEREZRZHBAL. BRE
fRBAICEAT 2RO 7 TO—F L LTDH DNA EIEMEIZOVWTHREZFETH
5,

T ouchi.noriyuki@jaea.go.jp
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Mathematical model of radiation-induced DNA strand breaks

B RE®, &% H°
Yasumasa Saisho *', Atsushi Ito®
"REXK® I, "®EKXKI

®Hiroshima University, °Tokai University

£& 5%, Saisho and Ito (Journal of Mathematical Biology #B8&FE) IZH
WT, LET (BT RLF— I E=BEARIE-YYPEICEZEHIRILT—) DI
WRSHRIZK > TONA D ZEHICENENT VA LIZTET 1 REYIMET (ssb)
Mo 2 KEHYIET (dsb) NEMEINBAZEITDONT, UMM EUIMIGERZRAT
DHEREHEREL, 20034 TOBEETILEREEL, HEMITTEY dsb
B, BLU dsh HOLUBBIH T HLLOBREXRGFHEDHERZEL V-,

SEICOERZIERL, T dsb 8D, FRE L LETITHT HKEFEHEEZEZ D,
THEHE, BEHRED track (SR> TERINDE ST DAL spur (BEETI DN
ILHER SN SEE) BOERMEIERSfEL, TOFEHZE LET OXKESLH
EHF, SSIZ&spur Mo STHILMNTSHUEEZ LENSIEEL, HDH—
ERFEAICDONAGEHICW Y BES S ETERENMEZDHEHDE LT, & DNAEEIT ssb
BEUVdsh MR HHERLTEHEL, HREZEHT S,

ZNIZK - T, EHRD track LIZCTEEHD spur H 5 EIFFAEM AR
SN dsb &, DNA DZEHEFNFNIZCS VA LICTE!- ssbh ARSI D
dsb DEE LI-HBEMNFEL T,

INELDFERIE DNA SHAEHO S OMBEERZRBELIZETILTHLN, B
ERZEZELEETIIZODVTLHNEZFETH D,

1 saisho@hiroshima-u.ac.jp
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BRI L AHMBH T RILE—1E55% & DNA 1815

Microscopic energy deposition distribution of radiation

and DNA damage

BT
Ritsuko Watanabe

[RFH#E - AR ERTMRIIL—7
Japan Atomic Energy Agency, Research Group for Radiation Effect Analysis

BEHEDEADORELEHIE., TOIRILX—HE5DOBEHEIZHY . EH
LEBRDIK—HIZCEAMICEEEDIRILF—%5Z25, COHFHIE. E
HMERFROFZECELG I RIZLIZEDENVZEMRIT S LTHEREIZERE
TH5, HlAE, BEHBEOBEOCIRILT—DENIEYERDRDOES L
RKELEETHHN., ChEIRILF—FELTTOMBEEDEWNZL>TEL
%5 DNA EEDERECHEDEVWVLNELRAEALZLEZONTWDS, FIZ. 8%
EOEMMNELDL L. BRMICHICESENELEI R4 —BELHEENSE
HTEBEINIZCWVEEHIERINDT (. EELGEEFHEEEZLONTL
5, LML, BEOEEBRICINA. EQLSBEBEBENEDREREDEYE
EHLH-0TOMNIDONTIE, ALHATHVLELZL, HLIEX, TRILF—1HF
EptEiE L DNA B8ERARY ML EEHE L VESROMERKR) & DBEEREHA
EMIT B LT, EYEELETEL DNA BEEEEL. BRRALEEHETTOKR
FREEEHAT E-OITRETHDIEEATNDS, T2 T, ERFEROXE
DESyYOWMMEE. MEFTO DNA BEDAERA D =ZXLDETILIZED
WT.DNAEBISERBREEZ I A L—Ya VT 50 RTLEREL, BELSKBE
PMSHRBIZE DI RILEF—FEDOHBENLERTDENE DNA EE L DRERKRZE
FARTND, BETIE., MEHREEOFFMICH T H5HMEMLEIRILEF—F5D
Y —HICERT IMERZHMHELI-LT, IRILF—TE5DOLH. BIEER
B (EEEACHEEER) F0. HSREZOMHIBEEIZE LT DNA EEX
R MVEREMTHEZEZAONDIAFOFEICEHT HIMREIZONTHERD,

I watanabe.ritsuko@jaea.go.jp
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Change in the yield of DNA damage according to the type of

radiation - Based on the experimental study

FHEEH
Hiroaki Terato®'
EEK-BEoWtE

aSaga University

BAREMDRO S FHBILETYE THSDNADEGICERT 5EEX5
CEMNTE, ZOI EFMASRIFEMIBE L S5 DNA ZKEHYE (DSB) @
AERRENCHTHEREBLGIEEEZA NS, DHOMSERAEIL. BHIZH
ATERI VI RBOAUIRIZE>THEINEDN, FBHFRIAFMEATES
K522 =-58., BUSBEICLI2EMINREDERENTEEIND&ESI12H-
f=o $I2. TOMIRILT—HE (LET) EEMHREOEEEDRERIZ. FEFH
FMACTFERAXCREL LSS LET MGHROEMFZEEEA L LTLEEL T
—<Thd,

INEORET IL—TTIE, SHRLTMSHRREZALT, DSB 5L %% DNA
BIEOERINEL LET OBRIZSOVTOREBMRIZ1THE TS, RBER
BRTl&, BIK TS5 X3 FDNA @ pDEL19 (4,814 bp) LK T77—< DNA D
lambda phage DNA (48,502 bp) Z#MAHRICES &%, ThENAT7HO—X S
BRAINCEBIBRKASFDOA T A= a3 VERENILRT 4—IL FERIK
BICKDNHAEAOHTEHSFEICKY DSBENETo> TS, MEKERT
(X, BEHMIZE =24 DSBIZDWT., FIILFIZaiBL-#EE7H0—
ATIVERKET S LITKYENRT S, FEE. WTIDOEEBRRIZEWLTE.
DSB &£ RUREMN LET [Tt L TREFITEH I EF#EBHRE Lz, SO LIE, »i<
EHLEBMEHTICHE TS DSBERMNENLETIRFEMNICET TSI L #XEHT
53DTHIN. EYVDROEEEN LET (REMICHEIEELIIHRT DL
TRZ%, KOETIE, ZOEHIZDOVNT, HOHARTIL—TOHRELXZY
NoBERGTLHELEBIZ, DSB LSO DNAEBBIZOWTHEERT %,

! terato@cc.saga-u.ac.jp
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Experimental and theoretical approach for studying

distribution pattern of lesions on DNA

a a
’

Ken Akamatsu®, Naoya Shikazono®

a

%Quantum Beam Science Directorate, Japan Atomic Energy Agency
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Anal.
Biochem.433,171-180 (2013) 60
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Estimation and selection in viral dynamics models with

nonlinearities
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Yohei Kondo®
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EMRIZENT, 5F - #1i8 - BRE VWL LB TOY M+ 329 XIZH
TOMENERSINDICELD., TOHEBETIVICLSBIOEZEHHEL TL
5, LODL—AT. HIBREZERIEDOD S5 EPLEXEOHEDIESDEL LV
FERED., BoNzBRINT—IOBREETILOBELZRHEICL TS,
ZFITHRIE, £RBRROPHNEFERT IHEBETILOMETNEBEE %
ToTW5, MEZE. THELT—I~NOXHLEERFITHOIZURESIET
T, HITHAMETLEROAEE. T—F3~ND T4y FEETILOERS
DETHEULGNS O REED I EEARIZT 5, FIZEERITIZEXNERE
FAWEETILERICE T, AT 20 OFERLTEROMEERATIS,
ET—SBITETFTL, RBORG MFLEOEISE WV EMBRRTHEEICR
BNBFAFTIVAANDETILEEDOEAMEAI T —FICK>THRIET S
EBLITHoTLS,
AERDT—VTHIVAINRBRESTAFIVRDET) TIZHEWNTIEL,
REVATLOBEARELGEOREZLABEZRICHNST 518, #HETH7 J0O
—FIZEIDSKHABENELL ST TEz, LAL. invivoZFA4F IO REHE
BT LORBESLAHY. ZLDGEIEIREMLGHMREZ/LILIETELD
2tz —ATHEE, invitro RERAW-EBAEEMNMEITERELET T —4
EHEATWS, #FCT. £FE invitroRICEAL TIEETEZ 2 ETILEEEY
BIET. invivoFAFTIVREEBETDHHDODELMY & LTzLY,

lykondo@sys.i.kyoto-u.ac.jp
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Mathematical modeling of drug combination effects in

hepatitis C virus.

INREEY, BREE’, AEARAKT°, HBHEARBF ELxtE—-
Yoshiki Koizumi?', Shingo Iwami® Nanako Uchida®, Koji Wakita®,
Koichi Watashi®
ERK-E, "hAMK-BB, ‘BIREEHRERR
a%anazawa University, °Kyushu University, °National Institute of
Infectious Diseases

IRTE CBUFF R DA LR HOV) IS A BRENBKRATK I TLSH. 2
COBEBEFITIEIRBMEDAILRERITEDE W =6H, SHIGFRAEEINKRSD
bNd, SEIEFIEFLRHDO HOV FINFATEIZLGE L EHFSINLIZI DL
b, RELGLZHIGARGTOEREBOBENEELL D, AHEOHMIE, &
BETILERAVWTRVMLRAEOEMZEEMITKREE - 1@ L. SBEIRERK
BETHA VT 5-ODEREETHS,

AHFETIE HOV BREIEERZALT, EFEFIDH HOV SR EHT=, # HOV
HELT,.HOV Ao BDTO0vY V5 2BET S T077—EHEEH
telaprevir, RNA 2 fE %1889 % IFNa, RNA R % BET S o074 1) VEE
#| cyclosporine, M Z#PAET H57-R 7+ 1) /\—EBEEH] halopemide ZFFLY,
hom 2 FGHtAR. RO, TNZTNEFIBEOR HOV RZFAE L, b
DRERFEERT—F., HIERNICEITEIVMIIRERNEGELFTL BT IHEETILIC
& UM LT,

AMETIE, BEIBORLEERT— IO OHE LE-EDNERT/INTA—42 %
FAWLWT., 2 ZIGFARFOI HOV SR FAIT 5ENERLIBEETILERFK L=,
T, 2FIGERBOEMZHET HFFEXZTANS Z & T, EXHEM - 8% -
MRMICEBCEEREZETET 2EN/EK:, 512, ARELEZEEETILO
INTGA—IRRZUMBITEIT OB T, VML REEHEOEEICKESLEEEE
ZBINTA—RERTETET,

1 koizumi.yoshi@gmail.com
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Stochastic Tunneling of Two Mutations in a Population of Cancer Cells

WITHFPE ' Yosef E. Maruvka®, Ve °,  Franziska Michor®
Hiroshi Haeno®, Yosef E. Maruvka®, Yoh Iwasa®, Franziska Michor®,
LN K BRI ZE B A2 W 550, PDepartment of Biostatistics and Computational Biology
Dana-Farber Cancer Institute
*Department of Biology Kyushu University, "Department of Biostatistics and Computational

Biology Dana-Farber Cancer Institute

DAOFAE, R, FERMEOEFITRHEDRRERIZ L > TR 5, Z2RERITMI
CHRRDRROAR R E G A2 HEHNE, FICRELZ AV EEbH D, 2
TIE, EH MRS IR 2 HER L7203 DESEAE C 24 0 IR L TV D EERIT, 2 DDA
ERAER LIMRNEROP CEB > TWBREE 2D, 2 008 RERZ -7/
fa 23 EFHFICEE T 2EBBIZIFLL T O 2 SORBENRZ 2 b D, 1) ZRERZ 1 OFfo
AR EMTICEE L, TOBE I TORRERZEE L, EHTICEET S, 2)
ZERAE S 1 OFf o LMl AR O TIZIEE > TO BT, BET DRSS 9 T D%
IR RS L, BHEPIZEET D, &3 1L stochastic tunneling” & FEX AU, ZE9RZE B K
XWEAIIXZ OB SN LB 5, fA72 B iX stochastic tunneling” DN R 2 Z [EIZ AdL, 2

ZRINAE F A SRS L T 23 SR [ 00 o C I E 3 2 R I B L O L W B RR Nz 7,
ZOXROTRNE, ETNVEFBRLELELY TR Y I 2L —va Y TRVWIT X — X ful
T8I oF 4R LT,

"haeno@kyushu-u.org
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Simulation of the spread of infectious diseases

using people flow data

GEPFE Y, HBRBIE, BERES°, Abhijeet R. Sonawane®?,
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Chiyori Urabe, Gouhei Tanaka,
Naoya Fujiwara, Abhijeet R. Sonawane,
Yoshito Hirata, and Kazuyuki Aihara
"HK - E®, "HKX-I, FIRST &RPJ
a%The University of Tokyo, °FIRST, Aihara Project, JST

RATEGIBOHIEETILE LT Susceptible-Exposed-Infectious—Recovered
ETIV(SEIRETILZRAL, 2RAEFLETIVELIF—V T HHFE
LTREAXRZR., BRERTOZRERARENEREZEOREHBORS LV
INTGA—=BIZED&SITRET D EIIaL—2avIT&>THRRTE,
ZTOHRRE. BREHEORSE - BATE - BROBEER - BREFRHSRFLIEAHN
&> TRERITORBRENFHE OIFToNE I LM >TET,

ARERTIH. £, ChoDEREZHET D, £z, SRFETRELTL:
BEDS A LEREEZ. RRAZEHBEREEMAEL 42— TAORNTO
DIV DADFENT—2TEEHA ., FYBREMGEIYIaL—Y3VIC
DLWTEHLBNAZEIT I,

ERETALTELDMEEZEA T ESVELEINGHRELEMER DM
HBEEK. ZEFK. ALEK, KIBZAKIZEBHWN-LET, KPR,
REMERMEBICKVHIERF SN -RAERAERAREZETO S S L (FIRST
EEREWBEBETILIODIY M) I2LY., BRZEMIRESZE L TR S
nr=+£mTY,

1 chiyori@sat.t.u-tokyo.ac.jp
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Genomic analysis and simulation for understanding cancer evolution

FHERET Y, SEHGEHR", RNFEAE® EBHATK®
EFNBE: #HAE =FHL> FHIE:®
Atushi Niida®, Yusuke Takahashi® Ryutaro Uchi® Genta sawada®,

Teppei Shimamura?, Yutaka Suzuki®, Koshi Mimori® Satoru Miyano?,

"EK - ERW, "AKBIFAFRER CEX - FHEME,
The University of Tokyo, Institute of Medical Science,
®’Kushyu University Beppu Hospital,
°The University of Tokyo, Graduate School of Frontier Sciences

DAITHIRRD T / LICEENERE LIBEREALNS VL O EIEMITERS M
HBRELD, COHEIEDBETHRAGIO—UNEAHIN—DODEZFAIZH
WTH/ LLRNLOFY—MEZEHAHELTWEEEILNTLNS, HLITKEG
NA—BBERIZEITDT / LOFRE—HEBALNITEHHIZ. —DOKREBEH
AD 208 FETIYH L. DNA ., >—4 7 U RBRNE1To1z. TOHERT
RTOYIATHET 5. PADEILDRWNERBETEONT-EEZ 5 B founder
TENBFEHETE—FT. TIRTOUFIZFEENLZOAADEEDENERREI
/ont-&EZ 6N S progresser EENGVWAH—HJZEZEAE LTSI EMN
oMoz RIS, SO XSGR — M EEAHTHELTRBAT 501,
— A E— DD agent &9 % agent based mode|l ZAWTHEZEOLEAS
BENRET A HFEVIalL—avIickYBRLE, BICR—/—aVE
A—A—FRAWT, Y2al—YarvETLERRLBNTA—E Yy N TET
L. BT —22RBEOEENI—VF4EHBTEHEERLIz, TOHREE.

ZHDOLESAN—BEFOEE. BVEEEX HNARMBOGFEELSKENAD
ERIZCEETHLSIZENREINT, UL, AHARDOERIEY / LfETED =
AL—Y a3 VDA ELELNADELLREBOEBEDI-OIZE A Y —ILE L
YZBHEERLTS,

L aniida@ims.u-tokyo.ac.jp
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Stochastic Control Theory in Age-Size Structured Modes.
*KR & °, A HAlY,

*R. Oizumi ® , T. Takada®
»P LK - BIER PR,
a.bGraduate School of Environmental Hokkaido University

HE

B OAETER 2D & BREEIX, Rk, BREFROEILE, AFTEHEOEIKZER
EEx IR RHEFNE OB E Z T TV D, S b RflESEME 2Rk 2 BHIT HEEOR
MEEMEICRAITE D, KR, REZ EAEMERRKRICEL RIT T EINE L BENPE
D FERAETE LT BIUT D EREAK L O E R CEEEDFOREEETH D, JiE 240
RHEFENE, BEBZNPAREREE L5 THET, < OEETFH TN HEIZED L
WHEM~ORBICA Z AT CTE . ZeWie b SO EMEDMEEREE O NI BRI %
B SELENRRICHRINTEY | TORBIIHORBICAITH 26 THD. LoL,
WA FEFEME DI~ D BTN IR EME DO FF S Z 1 & e TR RIVICHFZE S L Tu e
V. FE o, BAMIBT AR TIEIINS oD REEMEOEEXBIT 5 HEITEHE L. D
F O, AR TOENELZ I & AHeEMEOEIEREE~ D REEZ T3 2 1213 R 52
PE7ZT T <, NIARHEEOZEZ LER LRITHIT R 6720,

TZTCARMETIE. NIAMEMEOLDOREEZZ T ALK EL., £
OEAEFEENR L ATELELRICOWTEHBO RFTELIT o2, 2D L ETHAHERE
ML E KT D7 DIIE—EER S T2V OFERFAERZ RE 72T TR HRERD
HEHLHEBERBERTHLENMON TS, RIUFFE TIIMERHIE IR 2 AV 2 5 TRt
TEREC R T 51O DERE R D TOHBEAELHEAL,

—hﬁ&ﬂ+ﬂﬁ§@%{1@=o
e

;;w(x,v) (3)

EERERDDIER

H =- g(x,v)% - %U(x,v)z

x

ﬁa(x)=1
BARM 2 BEET V2B L CHIAREFIZMED H & TOREATTSE & OFEEKREEIE~DE
BARNT LTSRN T 5.
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The relation between statistical global dynamics of stochastic

neuron model and information carrier in nervous systems

WLEFDEE
Takanobu Yamanobe®
X - E
®Hokkaido University

HRBRIZEWVT, ANA Y EFENLBEMEILDINNFREITZ DT-OIZH
Wohd, LML, ZOEDHEIEICL YV FEBRIMMEA DN TLSEAIE, RFEIC
BRINTUVWEVEETH D, #EMEANRNRM VI EZERT HEE. HFEEK
DIFRLEICHANSEFE LY LT RITEVBERETANSIVEERT H5DT
HBNIE. TORILEBDELSICRINA N — THEREESTAREELH D,
F5THIMES., EHET 0L DDA/ I HAEHED/ N N—KELTORE
HENRERTEWCHEEZEF - THREL, FHRNEENZDTEELNEE
Zbhd, I T, HRMREELIEIZTOHREBETILOBELEZEZARLI LN
BEICHD, L L., AEMEIEIEREN DI AU FrRILGEEDHEENED
[C&D/ A XREHFIDRFTHY . TOBELEOEFAEIEHBINLTULAERL,
HRMABEETILOBEBEREIEEREN S RELANTIRECH S AREELH
5, H->T. HREHBRETILOBERELZANS-OHICIE. HEHEETILO
KEBHZEFHERARDSIENDELL D, AMRTIEH. £, 1 hEXBERZEH
W=RERZITL., AiEMROBELEREEZHR~NT-, 512, #HiEHEBTETIL
DESH/ A RXEFIDEBH L RATLOMANKERESZMEITT 55250
Lizo SHZETICHBHEETILOBEREDETZ/TL. AEHREOBEER
ZHEERED L SIZR/INA Y H|- &L BERIEEEEHLIDOMFT-,

BEXW
[1]T. Yamanobe, (2011) Phys. Rev. E 84: 011924.

lyamanobe@med.hokudai.ac.jp
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Approximation analysis for disease propagation model

on lattice space

BEHEEY, BHEEA
Yuma Sakai?', Takenori Takada
‘X - BiE
®Hokkaido University

BFEBLEICBTIHBETILICIE, /A—alL—2 3 Par4y 70X
BELHD, FICERBZICEWLTIE. BARBBEORIDEEEZEZADLHLEEIC
FCAVWLNDFETHD, SEDEKRTIEH. 2247 FTOEREZRAV:E
TIVIZE TS pair mfl, triplet IRl EFIEN ZELUFEEZRBNT S, a4
H 70X, HFEMICITEEERBICEE & SEKEEB LEOYILO 71BFEIC
BLTWS, V5 70KTEAMNO0, +D 2 KEE (2EE. X)) DELLMEE Y,
ZOIREAERE L HITHBYEHL-> T,

BHFEMGETILELTIE. BMIZETS2REEDEGEEEEZ S, SEIOMET
X, HEYOEEERBEARDIGIED R A LAT—ILOENEEZEEL, 2 ODETIL
(HEYMEEETIL. RERAGEETIV) ZEBEL, FIBEDETILIE, BBTFR
M2 IKEE (i, ) OWIThhELDIERNLEIU 2 FTOEXERANT
BY. WEYIE. FHEEp THIETOEFA (TH) ICEEL, EFTERJITRTT
5, —H. BEDETILCTIE, BEFRILIIRE (FTih, BELEY. BRI
2LEEM OWThAhEEY ., FRATEVOEET 2B FAICLMEELE
W=HRTEDETILOTFEREIEZEEDETILONHLFMISHE LTS, f#
Wi, BEOETIICHLTRTHELUZAWVWSZLETTEFHEAZEHL, BRR
EMERBFTZET oz, SBIC, BRREBUEL S 2L—2aVICKPERED
LR E1T 5,

lsakai@ees.hokudai.ac.jp
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The phase transition and the critical phenomena on the random
walk pinning model

TH WE
Yuki CHINO

detmE R HR R
Department of Mathematics, Hokkaido University

AWM ED X DT, B D EAEBEIIENRE S BT % 2 & iR &
W, ZOBICHTE D EERRE VY. HiEBE X OER A L TomKOESE
W ERFE DT, HIEE - ARG LA TWS. ZOMER - SIS
ML IFEIERETNMIHLTERSN, BRENT —<DOE2E LTHb
NTx7-.

SEFENTE T E L= T BT IEE 8T B EOE T AR D
HNFEETNVO—DIZF T OND. BEES EO—RILT V¥ LU+ —7 LA
BWERT vy VO okFZ, Ur—7 BPEEICHERTDEL Y+ —7 OFf
DELEEZD. TOLEHBZART Uy NI LoT U+ — 7 ODEHNRED Y,
FURIZRET A &R LT 2z d. ELT7 v A hur—r =
VI ET VI OMER - BERBIG OB EEEO RN/ . FRCE =L
F—LWOPBEIZEH L, TOEENCEAROME R L2 oW TR S
T&ETx.

AlEFx1x, HAEERT DAL (AR 172 8) BRl—TRono70, B
(IR 2 &) WAETE 720 558 % disorder LFESZ LI2T5. 20
disorder #ET/VIEATAHZ LITL - T, ZOFFOWIEOIREVN L S E4
T DO EN S FEIEIER ICHEBRE. FIRT AR TEL LN R T oY
AMNT U ZRIRGRITFEEILL, FUv LU —7 B =27 FT /LT disorder &
BALELDIZRD. ZOFTMIBWTERAIE, UVr—27 DEST U F AR A
ERT VX NDRDOTUHLRADZODT U H AR AEEZ DI LIRS,
ASENIZDO TEHDT U F AR AT BT S a—F 0TI & E OOV TR
YA SN
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The lace expansion - rigorous analysis for critical phenomena

P e
Akira Sakai*

A R R R
Department of Mathematics, Hokkaido University

ozl TR 40BN SABH LN, RXZ0 1 IRKIERTE 720
THIEMZ. BE, BALTAKBIE LD, G LK DO 1 IRFMiIEE TH 5.
AR A &, mAWEEBSR TIIH 528, 7 a2MAERNERICEL > Ty /2 A
/L CBIII SN DR RS, b o &R THBRR V.

ERBIR AR ZTH L LT, MBS O IFET LV TH S A CIEGEERT (self-
avoiding walk) 28&%. JHmio=(0,...,0) &z = (z1,...,2q) ZURUIFFD d IROCIEJTHS
724 O nkif R Y v —0OHRY 5 538 =k g, (o,x) &£ L, TOREEEE Gylo,z) =
S o gn(0,2)p", BT ITONTIE L STZbDE X, = 70 Gplo,x) ETDE, 8D
pe BT, X, 1Ep < p. THEMR, p>p. THET D, OB N p \ZAN>TENDp %
W35 &, WHRAR Y ~—DJEN Y BEERDT I 2 FIHEHEY " 0 |2[*Gy(0,2)/xp
LT D, ZOLXOFRBMOMFIL, T X LU+ —27 DX BRHAEEHORWNET L
DENEIFHY L HIET THH-T, 27 aRhkHEIERENELVEL -T2 ETH
5. 2L (A7) R 3MARTRI T, FOX L ERRTHIZIIA S THD.

L—R BRI, 2085 REE RS 28D I TEO—>TH 5. 1985412 Brydges
& Spencer WIEARW 72T A T 7 &% LTCLSR, Hix ket hFET v (H RS T,
BYSF R e T 2 A/ N—a b —y g a7 s Fatv R, BIERORE 15T
TN ThHA Dy TR L) (TS, @RI RBLG O R e T IR L7z,

AFEHECIX FIRONEEZ S 9D LY T, BB TOLV—ZARBANEDL D70 b
DT, TOREBAVPINET D EMNE DD, OGRS ), L) T & 2R
T 5.

*sakai@math.sci.hokudai.ac.jp
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Stock Management of Marine Migratory Species
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Tokyo university of Marine Science and Technology

BEAYERGENICEDNAT I LIIKEESREBICEITAEELBIET
HdH, LML, BUICEREZTE L EEOEELZFTM TS LT LU, $5FIC
BEHERMZKDEHEEAEYITERETHS, LML, BEIZET HFEHRODG S
N BERFMCEIERBENDAHERET SIHE—AEBMETILEFES> LD H S,
ZITAERTIE. OFHEEDHEEBE LEZETILE. QFH—ERBEET S
BLE-ERBREBEETILZRELINTNOETIVIZE TS5 REEDLEFIT
o

ETIWEERAEATERL. ZD2DETIVIIRENREH., EIMICH (5@
BHARILTHIERET 5. BLHDLHRIE. EHEELXRET 2N EINTH D,
FTHIBEZRELTHEDL S HAERMICELBE TE 58 XTEMBELRE
LTWEWETILERBKTH D, —AH. ERIMGRBICHIFNEZE LIZESICEZ
DDETITEENEL D,

AERTEZDODETIIZEITHEKRBEESREDENERLIZR. EEBIZLD
FEEERT L, FIC. EEEPTORE. BRAORENERBETEICED L
SHEEEEZHANEET S, TOLT. FDESLEBREZ NI AES
EFRANICTEINTT . XEMIZ, ZDODETIL TR SN -EEBBERZLLET
B ELTERBENEARICLIIEEARDEVERLENTNDETILOAY
YRTAYY MIDWTEET B,
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Optimality models: three stories on the geographic variation

and temporal change in life histories
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BB T T )L (optimality models) & [&, HEBEEHTHSEARDEILEE. £FE
MELBREEHOBBMELTEEZTLEHREETILTHS., —RIC. @BHITHWL
LLIBENLGRECFEZZANSLET, BREZRRNET DL GLEFS
NDEEMEEN. FEOBESFHTTIEY FRED, FOLSLREENE
BERICEDESITIKET EHERE LT, BN TEHRINSREZHDH
A - BRI =TT 5EELDEILHNICEZEBRETLHILICTRITS
CENTED, RBETIE. COLSL—EOFEEBFEMIICALI-ME
HlE LT, UTO=ZFREENMVNDFEATRBNT 5,

[1RE—Y 4 XADOBEEHESE : sLEEIYI(ectotherms)D X FDFE(L. IREDR
ENEWNZIERVEBZNT TR K Y ERRL., REMIZCKELY 4 X(2EF
45 (RE-YM4XH)), COMETIE. BRE-HA4 XBDBECHERZREMSETE
TILIZEK > TR,

RIEFBEIEDOT TOEFERHEIL : ABICKSIEARBDOHEEICLE >THES
NBEZELRFNBEICLE >TRIRSNZ Z T, BE NEFERMEL] EFE
NBBREMNZEZELTWNS, COMETIE. BT bonD—ETHDHH
BENBEBRELOT CRIEFTEDELNIGE FER/IICHAT -,

Bl REILFEDIEA : BRI E L (dynamic optimization) & (X, FBRIIDE
Bk Z&E L CEHARE D ®R/ME - RRIEMEEZBRRT 5-=HDDFETHS, =
DR TIE. AT ENBZD BB SINIREREDEYDETILEREFT LT,
ZTOHR. BARTHRINIBABYMORR/ I —2DEHMEE S5 F <A
5 EICHTLE=,
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A model of bi-directional sex change in fishes
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MERiE, RBZELHETHSEITLBFIYNRIXEBHBD1OTH
%, EHFRMICIF. KRITHD FERYOBINEEA M TEL S5 ST 1HERiR
AELET D EFRIESND (KRRAEFMR) . AREFERNOBREIER AT
LITRTET Bz, EZIERELHESNNLLEEDL S IS S HEADMEER
BMONERIZHEEENIESIC, BBVRATLLEEEROARMARIET 51T T
Hb. COFREIZLDEMEMRICEI > TRIEESH, BULIFEHTLS, &
512, KRS L BMAERMEACHTIEER oG VVEGRREBRARE SN &
ENICHE LEERIRLAERBESNA TS, MEEHAEOSFX. EEHR
CERAROHEEERANREICRILEGIE NS5,

LML, SHRGMEERILBRROGENMIF, FLERURFDEATHEZVNDLD
LHbH. TORKRN. 90 FRLURICZ DABETHRE SN TS NA M EERER
THD, WARMEEBREIBFANGHEZHEOELICHET H-HDEMTH S
EEZDN, EBBACEZEELEOERNNARMEIREEFICT 5 LIEH
SNTLSA, BHEMLGREFEF TSR TULEGL, EFEMITE . XA RMEEBRD
EHEMET AICBELOIHARNS . HERBRICEHDLLIBEFRDOERREDHRIT
[F&EAETHN TV,

ZIT. APRTHE., MERZHIFHEOERLICHET HEMTE LT, K
B THEVIL—THBE & ORDORELEEIREEIEZHIEMICRET LT,
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[CERTFT D EL=. TEDORER, BPNLGENFTTEAONTELERLED
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Evolution of diverse sexual systems of barnacles: a dynamic

optimization approach
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TOYREIZIE, HRABHRBELAALN, BHIZILE# (NSRBI ZEDE0EH
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(1) EELESHENEHEICEIAXRBEBEAREBIETHEERITESE
MENEBICERTHENDEBERKRICEED, TCICERHELTEIET 50, KRR
THRELTREBEARZEIETHDORRATES, REEKIL, #ELTOEIEHEE
EHEEL TORIERBEICERETE D IRE T 5. FRMAS EA /N R B AERIZR
BE|GERBEARDOEER D EN., BISHIELT HIEEDHREEER -,
EEMGEEATE HEDOHRMALEEBADRETLETNIVALEEFEDOE
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[CEEMNZLERAENEEZICIE., $HE L B A KRB EIRIZAEY B R A M R K127 5,
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ELTHEIZH S, DFEYERISM EBRHO R FIREIZHES, EDQKSWE/INTA—ET
H. B SR ERARERFT 5T LML,
FADOTOVRIZIEERMMERALEHORXENRONS, T2 T, BEALE
BEAHIBELTHALDBEMITIKET 5158 DHELMICRELMRE ESS #EMETHEE
TEELI=,ESS BEAREDOERIL. ERMOEICHL T, FEMEHEREADH . FE
FFERAR RO RTE. MEBHOREFLELTHI LD HM 0T,
(2] £FERDOFRICHWINHHIGEICIE. MERIKLEENKEFT S
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T HMEEM. [EWVNGA—FEE TR L EDHh T,
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Evolution of sex determination in parasitic barnacles
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TJO0LVHEIE, WOV RO EBILETIFERIDOVRTH S, ME
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SDMREICIFEILICELS 224 ThHH 5 -

[VRTL1] BIDERBE THEREA R E > TLVT GEIGMEIRTE GSD) . #hAE AN HEANIE
FYBKREL, BEICHAKICERE L TREEL-ER. TORICHENRY T,

[LRTL2] HEICITMEDENNLES, BEICEELEZE T, REEEEXD
SEICITMIC, HEARELE-BEDFZEICIT#IZHS GREMRTE ED),

COZHEEECELLDERE L TEBT 5-OICF—LEBERZERAL-
[1] BEMRE GSD) DFEIZEWNTHEY A ADELEEZ S, MHEDHES A
RlE. EERNEDOY A XIKFHEICIVRES, HEOHFEENELMEEIZE
HENMEDMINE K Y H A XHKEL,

[2] IRISTERTE (ESD) DIETIEIHEY 4 X, AL EBFKIEEHE+ D GSD &
DS E S A4 XDOBREIZRES,

KIZGSD & ESD ORI TINMNEILT 20 EBITLI-EZ 5,

[3] EEMMEDY A XIKEEIMHHEOB TRKECEL S L. GSD A EILT S,
[4] ZNOUEHEDENA/NSNE EF(E, R—DEELHEICHEEIZE % S ESD
DHB|E, BEICEELEZETHRET DS LDENDLET-5F ESD DFFIC
Y. WTFhHEILT E2hNRED,

[5] MDLEDRT Y MZIEZWN#ENMOEEICHIz > TRETE &L
GSD [C7# B, MMNRT Y FEFLTE2HDOELTZITANDFEILESD 245,

INLDERUERN L. MADEBRFIZHEITIHYNERDFEEOBKELED
BWIE-2T, 2DO0HREVATLNERLI-EER/LT=,
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The limits to cultural growth
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HEIVRLUBIORERDTY /7 OP—ERWERHIZE > THEOITLN S,
BIZIXHEEAFFROREHNERXIETHSLRATU T UoRZFXEIFHI O
FELOBABEMRTEEZREBRLEMN >z, LALLISBIBEZRBFERICAZOLE
O, XIEEFBREHGEREBEZBOD. SEBTEETFELEV BV A LR
T—I)LTEGHUATENEZ S, RT7UTILEI—ILAERRAFBROREEHIZF
FRLTHY. ENEICE > THBEOEEZSBATHDEFH#LL, L LMY
e, FEEIERKAEZOBED I CENTELLMELLL. ERED AEIC
BEWELLESIEEIL, YEI D ROEREEFIROIEERETTEEIZLI=D
Ny LN, REBEETE., EBMERGEREICEDC. HIFTHROEL
ETILEBNT D, COETILORRKOHFHIE., FEHBKRZHOH HHEETX
LR EOHKN NN, BFIEOXIEHENAREICLELIRTHS, BEAR7T—IL
oL ZEL T, ERICEERROELRIZE > TIOHEEMNER
TEHODEHRERDD, BAERR—RTIalL—Yavicky, IENEKT
LHEHONTIEXERREIECEI ST ELLGEFREZRI N, FEEHENFE
EFICEALIZEEAITERHIERENMEE S C ENERSIND, CDELD
HREBBEENFEL. EIEMIZERAETHIOICRILEBELG/NNTA—2IL,
HEFEDEEDERL, HEFECRALNBEZEKRZE CICET EBOME
THD, OO LIE-EBHUERT., YEI D RALUFIORERORIMEHE, Y E
IVRABEOPEIBARFADEFERFICHBAT S ENTES,
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The Pareto-optimal versus evolutionarily stable learning

schedule in cumulative cultural evolution
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XIEDMARIUEZETIZL>TERSIN., TOHREBIFERZEFIZL > THIThHN
b5, COESHBEBMLELELIRED-DICIE, HEFEEBREENA
HICBVWTIDIEFTITIHONILELNHD, LOLELNL, TOLIGFEER
TOa—ILMEAKDEBELEZEZRKIELT E2HENEFOBETHD, T THSE
2E - AREE - 2EKROERICHMES ZTOEERTEEETILEREET
5, COETILTIE, XEFHRABTER I AT 2O, EEOBELEZ(F
CAEERKRIZETEH T K3 BEEEBRABFEET S, LHLEHLSHET
DIER. ERNLELELEZZZ D LI BEBR D a—I)LiE, #IEMIZRE
HERRICIXGEYICKWI EMNRALMNELG STz, ChlE. EHOXXIELARNILFAL
~ADERE (THEHEEE) N, AHEMY—LLEEVEEEZE OMALTHD,
KDZLLDOXILEILETILCTIE., BEROBISEFIELAR)LELS public
component fZIT%{RTE L TLMV=A, RETILTIE, BEETIZEFRICEDLT &
LYS private component MNEET B -=-OIC EENEL S, ChoDEREM D,
ERZBEVWTREOSNDERBMAUEEEARIL L-ERICIX. MZEKOHE
K. BRZATVEALCEBKICEEZI SN, REEHLGENEELEREZR
fzLiz&EZOND,
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Evolutionary speed of cumulative culture
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LLLE TR-2TW D] (=ZDREICEIG LTLEL) OZETERINSC
EREM oz, LOLEGALCEEDEZE, BYOMIESF. EROKLLXE
BEREIZOMENZETELGS, TLAREHICES LTS LDODESIAE
HHIZZN, COLSIBBE,. XEEREIEBHIITEBLTLCIENEZDL
Nd, CRHREFMUXEOXEELLEEEEDL S GERICE >TRES AT
DDI=H 2 h,

ARBETIE, XEDHEEZ—RTBEHETRE L EEHXEELETILE
BAL., LROFMIZEZ =V, HICERELLGLIOAEHEFOHEFZEHRIEE
MEBZETIREOEHTHY .. CDEDK/NMIG CTXLEILEE XHBERT
MEEIEZREEHZ DA o1,
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Memory and cumulative culture
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ZFELEEBERBMNDEZO—AARIBFTHS, RETHEREHERZIZEVTRERED
BRLBRAICHSNZLRY ., 2FEVEOREDOHIZTRIBEDELGF LRI TORELE
BHEND2D0Hb, FLERMEZOBACFHOLSLBEFZLELEARLTEY . XELHE

FEYITHD,

—F. ZEOHIOXILEILOMEISERBUAES &K UEIL - EERARITZFEMHEFT
Hd. HEFEHDVIEEREE LE-XLFRETILELNH D, HlAIE. 2HLTTC
IENTLE TEHEE L ESREZHSMBEEEROKROCEMEFHF T 5KI2£<
FERANHEGL, £, —ERBELTHLHEORBEE ELICBENHELZ TAE, AILE
REFEGLD, £, FEABDOLANLZALEELICHEREBELTECIENTHRTH S,
DFY, XMELRILELER (MEOREMN) ICHLREBEEEETHY. TOHRE. £HFEDL
BREEQOMLIZFESTH2FELHIEH5, LHL. EELEOCEZEOELOHEIZH VT
ETIORMEDI-HEHY. FLFELRENEATRITHLZ LI HY . RBIRICEBL
ERERETHhbhTWEh oz, -, BEOIX FHAEF X FMIERTEEICENESE
X, BELTHECLYSHEZTEZRYBELEZIFZSAIR FHIZRLLE LAKL, LK
L. AGEDEYTHERRGRIBENERESE TS,

WoWENEHEETHAID. BZHL 1 DO0ERELTEHEEEZIT HETELA
LWERBSEDIBENERDIE VS REMVEICKDERMNLEAY Y EABHIEEZLND
A5, CO&KSIZEZDE, BEEVWST—YTHEET 5B TN - FHOHELHAE
~DEENHBZH5,

LEDEZHFZ, EODRBEEPLETDOELICEEZELREBELTIITIERD2D
ZRETD: [ HEIXEEZE L-RICZEOXELEFAERD LS ICHEE-HICLERRE
Bl & IXEZRFLMIODBELTERALERERD-OICBELER] THS, £LT.
ZEIRMEREBEIRMDEORBEHICRIEFTIEE., 2FY. aX+EIL->TTHEXIE
ERBIE. XELRILZLEITFAESICRHENDNEILLT 52BN/ A Yy FELRHIEHITD
WTEET D,

nakamaru@valdes.titech.ac.jp
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Modeling the evolution of teaching

EARE—
Kenichi Aoki®
*HRX - AR AEL

Meiji University

Putative cases of teaching occur in diverse species, but teaching is seemingly not
observed in the chimpanzee. If teaching evolved in hominids after separation from the
chimpanzee lineage, then it evolved in the context of a hunter-gatherer life history.
Anthropological research on present-day hunter-gatherers suggests a developmental
change in social learning from a reliance on vertical transmission to oblique/horizontal
transmission.  If we regard teaching to be an altruistic act that increases the efficiency
of social learning, then it can evolve under vertical transmission because parents and
their offspring are close kin, provided the benefits are sufficiently large and the costs are
sufficiently small. If we assume a cost to the teaching act—in addition to the cost of
the neural substrate for teaching—it is an open question how this may be incorporated
into the model in the context of inter-generational information transfer. Another
question is how much oblique/horizontal transmission between unrelated individuals
can be tolerated. Still another question is how the conditions for the evolution of
teaching differ under oblique and horizontal transmission. In this presentation |
describe and analyze simple deterministic dynamical models of the evolution of
teaching that assume asexual reproduction with uniparental transmission, and then show
how this model may be extended to the more pertinent case of sexual reproduction with
biparental transmission.

1 kenaoki@meiji.ac.jp
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Trauma inhibits the spread of cultural skills
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EEOXKZELTUWEMN>-HRAERICENTIEH., BIFDO LS BHEELMEIL
BRENOKIBLGETZE o8 REEA OGNS, TANGAREZH S UER
WMDIGEBICED LS LGEEZEZ-OMTHRE LT,

F9. LEROBRINFERENICRIZTEZEICEHAL CTERIAMREZIT oz, TD
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FADEED K S GHRBDORREEBNDELGEENTELGLLLBY., T, 5
REAELTCHLEATAEEORMOCHAOHELG EDREENZLIZ ENDH D
e ot

SELTARDOEFEICEEVABEILELINS, FIC. MEOHBFEEF X
HTEHELGHOERNLERARTHS. £, ThoDAFEZAVITFRE
BT TH, BERITEEGARDOBBNLELGEMN#Z(HDEH, SO &,
5, BEEGNEZE - ERIESELGAXELEMERETETLVLLHAZINS,

ANEOBRXIEDRERIZE T, ZBIBARFRLUBEOFARE - HETY
ANEFLEERBICEEGEREMNZ. BARTOTILA—ILIEEFGEM o1,
FHIBATIE., HAHAEEOFHLULOBEAXRDZ IZMEDRIAR OGN, Th
FHEFICEFEBICZWEMNMEAAEMLGHONT NS, LD ELD, &
HETEI >IHMENIBADOXIEDEFDRA LGS -FAREENEZ b d,

ZIT. EEAREDT—EHLLIBADEREELAERFHEL. Tz SIR
ETILEZRELEZHEETIVICKAL, REZET LIEELGXIERBNLEE S
DICHEBLEXILGREERBZEZEE Lz, BARKICETIZEEET—206. £
DEFDEAKRMERICDOWVNTKRETT 5,
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Real-time estimation of the next-generation matrix of the pandemic

influenza HIN1-2009

IBEN™, BEHiE° &FK—=* Martin Eichner®
Keisuke Ejima®', Kazuyuki Aihara?, Hiroshi Nishiura® Martin Eichner®
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®Graduate School of Information Science and Technology, The University of Tokyo,
bGraduate School of Medicine, The University of Tokyo,
°Institute of Industrial Science, The University of Tokyo
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RBREFERITODHICELRBLEEL (RO) D175 (Next generationmatrix)
FHET D ELIIHRRGEZHNEANSEETHSEVZ D, AAEIL, #eF
BICBA SNz TE I T— Ao REREHED=DICIENVTI VY
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Analysis of threshold property of the basic reproduction

number Ro in epidemic models with seasonal dependency
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AVINIUOTPORBEE., ELOBREENZDORITICE L TEEIKEFEZE
R TENHMBNT VDS, TOLSILBREEICHTIHEETILELT, B&
HHOBRKFEORRERTHIRAPROMA AR EEET A ILREERT
NTE, BREEDRITHREDTAD-HDIEIZELE LTHELERBLEEH Ro
(X, 38F [1] I2BVWTZOEEGHRENEEZNBARROMAFERXN LIRS
nizh., ERICENHIBOMUE. IO ERAHBOFEL—EREZELET 5FH
ELLTECH, EVWSAICELTIEIRBREAELZRIATIV,

AARTIE. TEEREFENGCRBRLEORITEBREETILE LT, BRALGEAHRD
MAOAEXZEZBEL. TOEABLEEH Ro LEDHEOBRICERF L THE
MZETS, MRETIBRLEEETIVIL, SISBEEEETIL [2]. BFREEER
Li=SISEEEEETIL [3] BLUSIRBEEETILTH S, BHIZEHBEEE
AT B ET. RO AEBKANELESNI-ETIVICHT 2BE LB EITS.

BE R

[1] N. Bacaer, S. Guernaoui, The epidemic threshold of vector-borne diseases with
seasonality, J. Math. Biol. 53 (2006) 421—436.

[2] T. Kuniya, H. Inaba, Endemic threshold results for an age-structured SIS epidemic
model with periodic parameters, J. Math. Anal. Appl. 402 (2013) 477—492.

[3] T. Kuniya, M. Iannelli, RO and the global behavior of an age-structured SIS epidemic
model with periodicity and vertical transmission, Math. Biosci. Eng., in press.
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Vaccination and clinical severity: Is the effectiveness of

contact tracing and case isolation hampered by vaccination?
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School of Medicine, The University of Tokyo, °Institute of Industrial
Science, The University of Tokyo

RKABNA A TORERICIE, EMEREL BERENSREIL K LERDE—
BIRELG DN, DO FUEBBNEINLOBHERIIH L TRIZTEEIFTHATH S,
FRAETEIC K DREEM - FIEE Y RV FEDREADIE. D EN PORRESE Ol
FERIOGNY . TR, BREOGEEEDOEBEMA L EINENE LK
W COBRTIE,. BEETILZRAL., TO—HLFHEEZZTE-EHICE
T 5EMERABTE S BEORBEOYRIZOVWTEMET 5, HEHREZF. DAAT
TOXKRITORIME. 2) BiF SN REEH. ) HRMEE. )TN LIRITH
Ml& Lz, BFTDHFER. ChoiEBlE. PHEROFMELGUMRITKET S L
NREnhtz, BREELVEBEEETHIBEE. RROENOEAMELOEMIZD
BB, TNOEEBEZERT—IAFEICHET IDLELHDILEEZ DN,
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The impact of long-lasting partial immunity on the epidemic

of Chlamydia
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Chlamydia trachomatis |ZEMAE O —FETh V  PRERYYEZ 5] & 2 W EIK
ELTHILNTWDS, 77 IVTORATIFHRF TRLBEINATEY, &b
TAT L CWDHEEYED —D>Th b, ZIETOY 7 I VT AT ORI,
Sl E7 44 LITEMMOREZEZE LI-ETVICEID2HLOTH L0, BT
TNFEBROE LT — 2 N OERTIEd 2 N R R 2 S 0SSN S D
HNRRBINTWD, Ko TARMERIZRMMEFS 28 00D s 71T 0
TATIZ S 2 5B A flRtfr LT,

77 VT OERWTATIIMER W 2T 5 FlefE O TH i b A WERE T XL <
AONTWVLEPMOENTND, BESIT ORISR, REIFRR T 250 2
L2168 FEZ ORI B RKZ T IIERE VR, BVVAEREE COWMITRNBEE I
LENG oI, FROESET — X IR S DRI RO T OAE MK A & 3
T HITITRNER G E DT L 20 D, £, WO RENTFET D56, R Ot
\Z reinfection threshold & PRIV 2 A 5EIC K& < B ED LT 5F 1M 5
N TW%(Gomez et al. 2005), 7 7 X VT OEFT — X TRV T, reinfection
threshold 78 D KX S IZBIE SN Db HOE THE Lizuy,
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cluster size distribution
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BRGT—AZEICLEERXBEEHOEEFENBEEINTEA., REE
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Theory of mobile coupled genetic oscillators in vertebrate development

JRAERE—ER

Koichiro Uriu
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Theoretical Biology Laboratory, RIKEN

Cell movement and intercellular signaling are crucial components for animal
development. There may be an interplay between these two processes, as they occur
simultaneously and with similar timescales. Here we focus on the somitogenesis of
vertebrate embryos as a model system to understand how cell movement influences
intercellular signaling. I talk about the effect of cell movement on the synchronization
of coupled genetic oscillators during vertebrate somitogenesis.

Somitogenesis is the process during which somites are formed. Somites are the
embryonic precursors of vertebrae, ribs and other segmented tissues in the vertebrate
body axis. During vertebrate somitogenesis, cyclic gene expression can be observed in a
tissue called the presomitic mesoderm (PSM). This cell-autonomous oscillation of gene
expression is caused by transcriptional negative feedback loops in the PSM cells. These
cells can interact with their neighboring cells through membrane proteins Delta and
Notch, synchronizing the phase of cyclic gene expression to generate a collective
rhythm in the PSM. Cells in the PSM are mobile and interact with different neighboring
cells over time.

We have developed theoretical frameworks to reveal the effect of cell movement on the
synchronization of coupled genetic oscillators in vertebrate somitogenesis. Numerical
simulations demonstrate that cell movement enhances the synchronization of genetic
oscillators across a cell population. This result can be interpreted as movement
effectively extending the interaction range of each cell, accelerating the attainment of
synchronization. Analyzing the transient dynamics of coupled phase oscillators moving
randomly on a one-dimensional lattice, we show that the effective interaction range of
each oscillator increases with the square root of its mobility. Thus, our theoretical
results suggest that the precise quantification of cell movement in the tissue is key to
understanding the synchronization of coupled genetic oscillators in vertebrate
somitogenesis.

Email: k.uriu@riken.jp
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Relationship between noise and order

in multi-oscillator systems
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EMIZIEIHRRAGER—IA—HHEELHY, ChoFIRBEOT A FTIVREHE
DHEOERAER LTS, EXE DEOHBIZEY HI RAERKE, (F
FEHA ) ALDEHBHTHIMRX LR, BERADR—AA—HHERKLEE
NEIFOND. ChoDMHIE, FEOIAIVITDOREDERLELE, &
MEREICE VW TEELGHREZR-LTWLS.

—fRIC, MRS AT HORIE, BRONH/ A XERN/ A XDE=OIZES
FEES. FOLOIHEHT, R—IA—HEBIEELZREDE=HIZIE, HARS
DR L, REBOEEEOMANAXETHSEEZONSD. ZITULSIRFHD
EHEEEE RBEAHOPLENDENEVWSEKRTHS.

AEKRTIE, RPEEREICEATIERUARICOLVTHENLEZL. T, &
HIZHEBICERT N/ 4 XD, REEERET I EADH D EFHE
T5[1]. COBEKE Moran R LTS, &512, AT SRS FERTITL,
ML LR FICHART, IRBOEEENLER TS EFHETS[2]. b
DORRISMBIREFETILE KIEN D —BHEHMOFREXER—-XIZLTHY,
HLREEO—MRELNEFTES.

[1] K. H. Nagai, H. Kori: Noise-induced synchronization of a large
population of globally coupled nonidentical oscillators. Physical Review
E 81, 065202 (R) (2010)

[2]. H. Kori, Y. Kawamura, N. Masuda: Structure of cell networks critically
determines oscillation regularity, Journal of Theoretical Biology 297,
61-72 (2012)
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Design Principles of Optimal Circadian Clocks
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BRI TUTHLAICERETELDESIZHEHL->TEY, &IKE
BENFRDO 24 BERABICRSSIELE8ENHS. EMEICL > THRRKFETDON
FANZXLIFERLGDZHOD, 2TOHMBRIEINREDTELZREAD =&
12, TR OREARIHICEEAT H8EH (entrainability)] & TEFREICEFRE
ZZLEEN (regularity)] ZDODEENZET H. &Sl entrainability ZF T
LHEEIEINAORBAFHICH L TCENVEREZHFE DI LTERINDGD, T
SIEFFEHERRFIC/ A ADFELZ (TR0 <, ERICHRZZIT Z EAEKL
LY. Z0F=8®, Slventrainability EEUyregularity ZRIBFICEIRT 52 &
EBZTIEGL. HARERAORBRIIEEROEFICKELENLH, BED
BIBBsEtIE entrainability & regularity E WS ZDDEREHZRBEIZHET-
LTWbEEZONS. AETIE, Elventrainability &E&ELYregularity
EREICH-ITHESERRZENRICE > THET ST, ELHAE
FTOEEREZBAOMNE L. TORRE, SEMABREHIRICIE, SRIBICEK
S THEAEAELEND LG VEEREISEE Tdead zonel] #&8ELRETHH L%
BASMELT-. &5IZ, 0 dead zone IZ A NEEMNERD KIS 54 E O BRI
ZRIZHSBEDHICHEN, BEMAGEZANESTERENAGNI LR
SR BRI ERMICZ S DEMTEHA SN TLNSH, TD %< [T dead zone
NEETHIENHMoNTLNS. KFRMI S, BMBARFTIEINFADREH % &KE
2752012, KIBAOBREBICHKBEISEG LTSI ENBALMEE ST

Lhasegawa@cb.k.u-tokyo.ac.jp, yoshihiko.hasegawa@gmail.com
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Spatiotemporal patterns and mathematical models

in plant circadian clock
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EHOBERG AT LNEROMBERS FOEEATERSIATNSZ &M
o, MEEOCHEFRICKSECHEBMNERZER/NNZI—2ho, SAA0ICL-T
RSN DREMNI - F THRAGKRZEMNZI—NFRTES, T2 104
[CEWVWT, LY T7x5—ERKICLIIMBLANLOBEE ) ALFANZEL D
DERY, HRRGHAYY ALDOKEMNE—UNREENTER, HIZEF, FE
[2E 1T HEHKO, TARA SIS I MHEEN 2], BRI ARHIZE>T
FESINE=RANRAFILK, ROFZIEDRRMEBICHITHENGEHEY Y MIE
BANTATRI23GE. EREBRRVHEREINTNS, ChoEETREF
ETNWVICEOTEICERTETH Y., EYOBBERET S R T LDEREL—DH]
ELTEREERAD, LOLEGAL, BREROHEICET SBELCH LD
BEAEDNE—DREMGE, RFFERGTREDLZL,

ARFBETE, EYOMBBEANTIHRALGRHEMANZI—VERBNTL. TOH
HUGERLE, SROREICHLTHETOTLWIMARZENT 5,

1] H. Fukuda, et al., Phys. Rev. Lett. 99, 098102(1-4) (2007).
2] K. Ukai, et al., Environ. Control Biol., 50, 237-246 (2012).
3] H. Fukuda, et al., Phys. Rev. E 86, 041917(1-5) (2012).

[
[
[
[4] H. Fukuda, et al., Sci. Rep. 3, 1533 (2013).

]
]
]
]

1 fukuda@me.osakafu-u.ac.jp
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Molecular mechanisms for temperature compensation

BHEg, yJIEER, EA%S

Gen Kurosawa', Masashi Tachikawa, Atsushi Mochizuki

HALEEERT B2 H BER A P IE
Theoretical Biology Laboratory, RIKEN

One of the fundamental and remaining questions for circadian rhythms is the
mechanism for the temperature compensation of the period. It seems paradoxical since
many biochemical reactions are known to become fast as temperature increases, and the
period generated from molecular interactions, is likely to become short as temperature
increases. Previously, single reaction hypothesis in which there is a single
temperature-compensated reaction that determines the period, and balance hypothesis in
which effects between period-increasing and period-decreasing reactions are balanced,
have been proposed, though neither one of these perfectly explains the phenomenon.

In this study, we show that the temperature compensation can be easily explained when
we consider from the perspective on dynamical systems at network scale, and when we
consider the thermodynamic property at protein scale.

Our hypothesis at network scale is that if a faster reaction causes a larger amplitude at
the same time, it automatically realizes the temperature compensation. Using a model
with feedback regulation, we show that the amplitude must be larger at higher
temperature to compensate the period when the mean velocity of dynamical change
along the oscillatory orbit increases as temperature increases. We analyze the generality
of the results by studying several models with different network structures. Furthermore,
we validate the hypothesis by quantifying the amplitude and period from the
physiological data.

Our hypothesis at protein scale is that temperature not only increases reaction rate but
also changes the ratio of active form of the enzyme. By constructing a model with the
free energy distribution of variable enzymatic structures, we show that a reaction speed
can be temperature compensated if the ratio of the active form decreases as temperature
increases. Moreover, we derive the optimal kinetic condition, yielding temperature
compensation with the widest temperature range that can be measured experimentally.

Email': g kurosawa@riken.jp
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Nonlocal effect in pattern formation models of

reaction-diffusion systems
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Ryukoku University

RIGHEBRICE T D F 21— DI TLENIE, K2 —BROHEBEHAH=X
L#EHATIEELRETHY, HMALEYVREZOBEETILTHELHLONT
W3, LML, Fa—) oI FRERETTEDRN L DEELHFMEEN
BREATESHOITTIEHAL. SSTRH2EHRDORIGIERRDEEMEIZS T,
ERMEZAWVSE | ZHOMBICETET LN TEHHEZRY HIF, I
BRRHENNI—BEICEDL S GH/REZLTWVWAEMNERL, Fa—U2T
TREMHEDEFREHLONICITSH. BEAFEMLGH & LT FitzHugh-Nabumo B DA
XKL, Ishihara FICK > TRESN-RE=EDOHILHREHRS. HITEk
BT, Fa—UIU0TRERIZE>TELA#HM/N2—0N, RELBE
INZ—VICEBRT A EHZHFEMICHLNIZT S,

I morita @rins.ryukoku.ac.jp
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Role of diffusion in reaction-diffusion systems
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WSO DIEEYECEMEBEOEESZRITAERE L TRICEEILEIED
HMLEBIRIGIEHENECANLONS. BEMIZIE, COARERRXRIE, BY
BORMAPFRRICE->THEY, RNEHOEREBRZToTHREY, BY
BREMPAREXTHS. LHL, EHETHBRICK>TIE TREIEEFR] TIEGL
W5 DFY, COUVSREIHEMIZHFYERLOVEXEEZGL. Znlt
X, ETVIIZCEVWTHMAZRMERICTIDONMKRETHAZILEEEKLT
BY, HLAORHEITIELGLIBEEMNSIETREIINDIZERICEE-TWS. D
KRBT EDH, Turing DILBAREETHS. Turing DILBAREMSE, i
BIZE > TRAPMNLGEENRELLTIHETHS. ik, TEHRICEEZE
ZADBEETHDIN, LZTICIIROFETDLDLEEEZT5H. LEHFERR
NZEDHITHS. IEZEZDITSH LT, BHLrERBEHTHEELLGCALSLIEE
THD ZOESLBHEENEEDIRILEIE, SDEZAHNLDOHDHITLA
BATLEL. REREORIENEELERINZRLZLTVSEN, TOAHN=XL
FTFEEHFYEBEINTULEL. HLEBHOME L RIGCIEDRIEDEZR Z 7 IKH
[CHARDZET, TD&KSGRICEDEDHEIZDILVTERRAT 5.
RIETEERICH 1T 2L OZREIZRENLE, Turing OILBAREM, HEEE
BRERLGEDHREXRATCinBAT SH. EREABEIAMNGEZTHINGEWETY Y
FJIZEWTIE, AEXDEBNEETHI I LERDOND. HENEHELET
DOD—BIZhENIE, ENTHD.

Lhirokazu.ninomiya [at] gmail.com
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Aggregation formation of biological species : from

microscopic and macroscopic perspectives
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EYEOEM - BRIMEBEERARLI-OICIEIHEBEETILEAVWE=HEILE
MTHD, AL, EVEOEFFIAFTIVRERBETHHICT/rOLRN)L
DEANS TV FLIA—DICEDCHFETINLIELIFREESN S, D
ETILIEHF—DOHAEY—FEEKIZHIE L. TORFNEARFLES VALY
A—VICE>TBHTIEVWSERXRETILTHD, —AH. £EY—ERKICEBT
5DTIEGEL. Y7 ALRILTEYEOBZEMIAFTIVREBRTHE. D
FUEYOEARBEEZZEE LGS, TOREHOBEKRBEZEDSTA T
AFT 7 ALRILDOREFUIRBADARBRXETILELTREEINS, CD&D
[CEBETHAMRAICE>TELK ELGLIHEETINREBSINATLS, LHALAEGY
b, TNHDOIVAOETILEIIVOETILEDOEDOBERICOVWTIESHE Y EBfE
NEATWGEL, REETIE. EYVOEEHREREZERA D, £ETHEMIBER
RTEHYELLBY., EFARBDAHN=IXLILEETHD, —HlELTKRBED®
MR TELLEMEENAITAIETEEL, TLIXFITVEUTLUY
ELEETOEVERENDIIEEMEEZAVTEESERELTLSEEDN
TWd, COEIBEYMDEEEREZHELT, SHVOLRNILTORFETIL
EXRVAOLRNLTORBSFEXETILOBOBEREZBEN LIz, AHEITE
RREMAREAZR. BAKE=FERLE. REXEZLHTTFHELLOHE
HRIZEDICELDTH S,

Lhiro.izuhara@gmail.com
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Order-preserving dynamical systems

and applications to a molecular motor system

ER #F (Toshiko Ogiwara)
HWEAKE - B

EMDFE—RZ— LT ATP DMK ELGETELDLEZIRILF—FTNET
FILF—ICEHBL, HENTERNGESHEZIT S22 0NIVBEODZETHDS. o
FE—A—DBEIZE>T, MBRNTEBELLGSA A U2FOEENTHNE
ENEBRTHEINTWLS, BETHEH., COLSIBRFE—F—IZL SN
MBEWEECRT ARSI RZNY LI, EEHEH D VIIHREEHRBROEE
OZOIEREEICOVT., [EFRENEZROERZAVEFRTZTI. IBF
RENFROEBERIE. £EPEORA - HEZHL®B T 5 Fisher AEHX P
Lotka-Volterra2 #&5ieRIG ED NELERFE | AR YIIDAEROHEMIZLIEL
FRAWLNE, LEREEEIE, AEKXD 2 DOFEIZDONT, MHRKZICENT
IBFEADWTLRIE, BEZBEDL COIEFERIEIRE-NBZEVSGETHD.

DFE—F—FETNZEVWTHHLBEEFENAKYILD, SbIZ, REEZHED
CEIZEBLT,. REMORYIDIEFRENZERIZOVNT, UTERLT:,

(1) Fm (AEXOEERHIVIIEERAPREEZERT D) OEENEE

BTHITNE., ZNEEERCTERLEIEFEETH D,

(2) BARLGHEIXTHESICINET S,

MDFRELT, TEEBAVLECED 1 DEETIE, EEBIERIEFET S
ZENTRED, BIZIK, BEAREXIE 0 ZEHBELEERICEOOT. EEHAE
EERMBOGFENELICEMIMM D,

BETEH. BEFRENZREVS HE—MUERAISRBLESHLS I LN
TEDILEEBNTRHEELELIZ, HI-ICBONE-RES S UVEFERARYID
BEWI SADFRAANDGRAERET 5,

AR, BFE EERXE) 8K U Daniel leHilhorst (CNRS, 7\1) BKE)
EDHERBMETH S,

toshiko@josai.ac.jp
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Mathematical models of cell-cell adhesion
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ZHREYON S EZERT SMRIEMILICFRET SO TIEEGLS . #HiERILHN
ELEY., MlNEBICEELTHEELTWS, MiaRtTOEE TS
F - IEHRARERE L b, Armstrong, Painter. Sherratt (2006) [X#ifa%
HOEEZEBT H5-OIC, MREEEZEBELEZBEETILEZRELZ, T0D
HBIEETILTIE, BHENS VALIZEK 2L, ThELLMBERMNLET S
CEERELTVD, ERBEROBROEZENLIE, HELS VA LIZENT
WAHEFEZH L, MREROEEZ MKl EEZARDYIC TR &&
AETILERET D, [BiRl £EZSHZLIZELY. Armstrong EDETILT
FHATELGVREN S EC(HBATESLZLERT,

I murakawa@math.kyushu-u.ac.jp
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2IEBERDVEMAD FRXDOERTRELGEFEBZEEL LG VEEIC. LK
MREZZBELE-ETIVICEVWT 2 RAARBEHOEMMEIC K > TRELGHLFRE
MNEHINBZ EETRT, Matano-Mimura 13 O FR/TIZ, $EIFEDIEMMEA1TK
[CXKEWEEZF MEEICET 2FEERE 07 70—FHAoIMY KL, BE
HEFEDFEZRLIZ, ABETE. HREOFELMEALMEIZ/NESSTE, Th
26 CTHERB E TR/ S ENE, REGHEBIOIGFET S LETT,
AFEROBIEMF LOFEIE. THUNEERICE > THEEZ MM S I L IEE)
T5LE, MOAEXDOLBFRACEAT IFEENEZZAVCEKELFREZE
B3 5] mTHbd, 218 (8) BERIZBLTIE., BEAITHNIEEDELS
BEDHRBBRHIIHLTEH, RERAFRZEIFELLGVL I /Mo TS, K
BEOKRE. EOLSITNILEMEZEELTEH., MEGRHSANECLE
N, RERFEBEZHBRLEMENEESN-ELUTOEENEET S L%
~LTWLWS,
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Modeling viral replication processes and their evolution
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T4 )L A DMEAETEEE X, RNA D1 J)LAE DNA JCILA, LkAJ1IL
A, Fe+HERNA JAILAE-HE RNA JAILRABEDELSIC@ZT / LET
EMCL-T, FLEBEREEGRZBEFMREAOED IV /IN—K XY KN TITOH
ICE > THRELKER D, COZRBBIEBOX N =X L%z, HEATOKDI
KW7R1E5E, BLOBERFEDOKFOBRERNSERET Z/(c, MIEEYH
RNTDTA)LXRNA/DNAER, 4V /X0BADOER, EUAYADTFEYT
DD@EEsE, 225 T 2BERFPERIDOFRT 7 RAZHEBETILIEL
TZDEFEFANZEEDIC, 7TOFT—YRINFEDERICL D ECTFEHEEHE
DENFZBU V1)L AEEEE OHUINENL Z BEERET I 2RO DEAL O
TICODWTIHBNT %, EARNGBNEY &L TIE (1) BEANILRITAILA
DRBYIE - 9188 - BREPEGCFORBRIEFDOE(L, (2) +3 RNA UA1ILRE-
#H RNA VAL ADOBEMEBICH T 2EHEBREHFNT / LDIEDT +— RN
v DHEENE, RNA FHICKBNADNRICE T 2IZEMEDOIENFRIEZED £
T2, &5, 1YT7ILITVHFIAILRICHEITD, KATD RNA BRI T—Y
ERNA - 7V RV BESEOHIRENDOBITEROEIER T—Y DEIEET/LE
BREICDVWTHHRET %,

] sasaki_akira@soken.ac.jp

83



gooooooooooooooog sio 90130 (0) 9:00-12:000 0 O BO

BRPEMOAM IR FEEEZRKIET S HIV-1 RNA Splicing

Rate
An optimal splicing rate of HIV-1 RNA maximizing the

infectious viral particle
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VANABREICHT H2BEEOAEER VA LARAFATIESA TS,
APOBEC3G (A3G) (FC D &k S G MNFEIMERFDEER(TE LTRESN-OF O UM
FI/EBERTHDAG XV IV AEED—AREHDNA [TERALEZH - LER
ZEET S, — A HN-1 D703 ) =220 THSH ViflE, AGIZTXT S
DAIINRABIDFIREKETH LI ENHALMELGE 5Tz, Vif [ A6 &HEELIEF
FoIATTI—LRENLINEDMET B, Vif 2EFLUVHIV-1 DA ILRKL
FIEROMIAANEE L MEICAGICK > TEREZBEEINATLES,

ASG-Vif DHEEEREBEBEINHAFELEIVMILRAAFMAKROPTHREOR EA
TW5EDTHY. EFRABENDFOLANILTHLMNZIEATLSA, CDLK
DEIAINA-BEBERBEERNBREBEARAIZE T2 HIV-1 DECHGELIZK
DTCEDEILBEELTZTHENIFALGEHI,IES.

SE. KL FHEAICE TS HV-1 OBRTOLREZHBETILIEL, Z0F
AF S REEIT LIz, HIV-1 B3RO RNA [FBEHEIR TS5/ RSN, hLiEoA
IWAB DINGANEFREN DD, ASGFFE. FFFET TREMEDOVAIILAMFE
SEFHRKRILT B splicing rate [CDNWTHREF LD THEZRET 5,

27 3k

Molecular mechanism of HIV immune evasion on the innate immune response in
myeloid cells. Viruses Mashiba M., and Collins KL.. 2013, 5, 1-14

Multi scale modeling of HIV infection in vitro and APOBEC3G-based anti-retroviral
therapy. Hosseini I., and Gabhann FM. 2012, 8 e1002371

I nakabaya@yokohama-cu.ac.jp
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Contribution of cell-to-cell infection and cell-free infection
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BE, TILFRELEHA LMD cel |-free Bt L cel |-to—cel | B E4FMD
(+AEIIBOTCHRETH D, A Sigal et al SEDOFHLE (A Sigal et al, Nature,
2011) TI&, ZOMABIZHIV-1 2B L%, 2R BUBORENZFIZFRER T
WEW 2 BFHEDT—2 ZBIET HET cel -free BEDAZHFHIITTLY
f=o LOL. EE. EHRRNICETEVMILRAREF. TILFREYAIILEL
TERI>TWS, > T, HIV-1 BEIZBIF5 cel |-to-cel | BEDEEMEZE
[CEET HOICIE. TILFREREFAIILHG 2 DORKREE— FERILICHE
TEIDENH D, FEIX, FEFEICI=—I 74 in vitro BRFEEER & HIBRIFEMA
BINFEZHAEDLEDETIAILRABEREICE TS cell-free B &
cell-to-cell BRFEDHELZFEAICEEILHEEXIREHRELI, HIZIEX. TILF
BREH A I ILIZEIT S cel |-free B & cel |-to—cel | BREDEAEH (FE5=H)
R & R ZMEAIZETET H2EMNTES, £z, in silico EFIZELY cell-cell
BRFEICERT SBREMBEOHEDAZDH - BRI H5FLTET S, [FEMICIK.
MOANRAEZRW = invitro BREARBREMEAEOELIET2 DOREE—F
DRIV IVAEDRBEKRFECAETIZH TS cel |-to—cel | BEEDA 2T )
ORAE cell-cel| REHEOEMNEZRARLITVEHETHD, CDLDITHRE
EDIAIVAZRBTFEEDH (DFY A Sigal et al OBAE) TIXFAEET
HoHEIZTOVWTIHRET %,
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Simulation of infenction of HIV virus between migrating cells
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HIV 24 JLRIFE R CDATCell [TRERELBEDEFSREDHKEZET IERE
BIZIFFEICES LOHBZBRAELNYAILATH D, Tcell [TLBIZHHT DM
(2 UNREICER L THEET b.Tcel | ITBDTHRZHEZDCEIETET,
PRI LTINS MBICRTINTHUO THEREZRHBTE S, MFART
MRS, $FICRHMKMRIRIIREZRMYAL LY DI L ZONEERHT ST
cell ITHESETY U/REIZBZEY., Teell FELARHBTEZTIHEZED
RERRTHEREZZELTOET S UAREREZEYES, HIVO A LRFIDT
cell DHEBESECHALTLS, Tcell (FFEIRTHMALITTE DT
cel ITHBICEAMLTWLLDT, EAMPIZO A IILARFHARERET S, CDEE
DA IILABFOMEDO—D Gag IXT cell M uropod &FEIEN BELIHERIZE R
EIZCEELTWDEWS [1], =, HIVIZT cel | OFELEBEENHEEZ L H
LDHEDLINESEILSETVWDAEEELH S,

AHETIE, Gag NEDKS(Z, A, uropod [ZERT 0O FHEBEED S
Salb—YarvzEBLTHLNIT S, H LEREL Gag PEDMDD 4 LR
BES VNI EL LLEREBIRRERGEICEEZH-AHMBOBESEEZE
fbEtEEE EDLIBEENIALNRBREIZEVWTHINEZERT 5,

AHRIEFIRST ERJZEMETIL IO 2 FOXBITE > TEITSATLE
ER
SE XM

[1] Llewellyn, G.N., “Determinants of HIV-1 Gag Localization to Uropods
in Polarized T cells and the Role Uropods Play in Virus Spread” Doctor
Thesis of The University of Michigan, 2012.
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Consideration of TCR cross-reactivity and role of

regulatory T cells
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Adaptive immunity has a large repertoire of lymphocytes characterized by a unique
receptor to deal with the multitude of pathogens. Each lymphocyte receptor is estimated
to have a high cross-reactivity but it may lead to autoimmune responses. For the
self-non-self discrimination, lymphocytes undergo the negative selection during their
development. However, it has been reported that self-reactive lymphocytes still present
in the periphery. Here, we hypothesized that a subset of T cells, regulatory T cells, helps
a successful immune response, Psuc, that is defined as avoiding an autoimmune
response but mounting an immune response against pathogens. By means of a
probabilistic model, we show that regulatory T cells make the probability of Psuc higher
under some conditions. The examination of this mathematical model might predict the

specificity of regulatory T cells.

1 saeki_koichi@soken.ac.jp
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Mathematical modeling of pancreatic cancer progression
IHARER ", RIHFE®
Kimiyo N.Yamamoto®", Hiroshi Haeno"
"ERETFKRE " AMKE

2 Nara Women's University , ® Kyushu University

ERRONAITELEMERIZHY | RE LBV AFETETHLS A, BHBA. KEKA BT
FEDAIZRNTESRLTH A, BEEAAITZDELEEEE. SEBEDO-OERNARADHE
DATHY. SFEETFENIWIEELFENMEBEBO TR TH D, BN ADHE— DR EHIAEE
EZNERILIRTH A, UIBREL CHLRENLEREBREZALTVAENSERTLIEN S
W IEFE DR TIL, p16,p53 smadbiBILFHRIRELFEREDERICRAET HEINTEHY., 5
HYIREFIZEREL TV SEGFHEAFTTFREDEBEANRESIN TS,

SHE. CNoDEBEGEFERZFTHINAME. BSLLAAMREZHREL. HHEDIBIE. 58
C.EE GBARVMEELTHARTBERICESIaL—2a E 70, EREAA DERR
BRICETENAERDBREZRAAD, Ff-. BESADBE SN, S ERITIBROHRETHRE
BALREEICKDBEDNAICT,. RUVEFFRZERT DFEEEET S,

2 B EN

[1]Oshima M, Okano K, Muraki S, Haba R, Maeba T, Suzuki Y, Yachida S.(2013) Ann Surg
258:336-46.

[2]Yachida S, White CM, Naito Y, Zhong Y, Brosnan JA, Macgregor-Das AM, Morgan RA,
Saunders T, Laheru DA, Herman JM, Hruban RH, Klein AP, Jones S, Velculescu V, Wolfgang
CL, lacobuzio-Donahue CA.(2012) Clin Cancer Res 18:6339-47.

[3]Haeno H, Gonen M, Davis MB, Herman JM, lacobuzio-Donahue CA, Michor F.(2012) Cell
148:362-75.

1 kimiyo520@gmail.com (B AR B ReRIBF5E E PD)
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Spatial distribution of male fireflies formed by male-male

communication

LR Y, MENRKS, BEEXC, BRI

Takashi Uehara®', Kazuya Koishikawa®, Hideo Takatsu®, Jin Yoshimura®

HX-AE HRKX-I CBHKREILOES
2Graduate School of Science and Technology, Shizuoka University
®Faculty of Engineering, Shizuoka University
°Aichi Fireflies Society

REILDRENLIE—BICITHER IS a=r—Y3y (REVSTFIL) EeE
ZAbNTWEHM, FNRICETEESLBIMIERLONAS, BRIZLWSEARZIL
DARIRAZENTET ., HFITIHEVWEDELZEICC 2DVTHHEMIZHY .
TADBFNDDEFO>TLND, ARIERUVEY BEHSARDIEFTH, £D
BMARLERENICELLTNS, *REFRADELERDITSH1HDBEREMIC
K-oTHYBEBREAELELDT, T REX>TARIZESFHZHMNOEEIDLEIL
B, ZNICEMDDOOTARANERREALTTOEHE LT, TROFELNF
Az azZ/r—2avICALWOLATWAAREEMENEZ b, I Tl
DODRZIDOBEEF ADRAPDOEBMAH/INI—VFEBNAL. THADAAR
EEHREFEELTETAETNEL L TELAESEICOVTHEFETILY I A L—
TavERWTEET S,

1 dtuehar@ipc.shizuoka.ac.jp
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A Lattice model of destructed habitat and pattern for mation

hiE Fz
Nariyuki Nakagiri?
CRERIX - B AM

aSchool of Human Science and Environment, University of Hyogo

EMIEFET 2MOEYEL T TRAEORENOHKABEEEZRITEIATEY.
LEICEIEZESIZECTEDEH D, 5oz, EYOHEBRERD—DIC
A BHOBIEADH D, ABETIX, N2 —UBRKICERT SMEEELE LT, £R
AR IN-EE, ERMOEBM/NNI—CDBENED & S ITEET HHIC
DNWT, ZONWILICERZLUTT, 2EDEYMDHEETHIETILEREREZH
WTHEMEZTo-#EREHET 5. EFMIZIE. ETILERRELT. 2Rt
BFLIC2FEOEMZEREL. ThTh, BE, HE. FLOTOEXEHEY
BT, COERFIC, BELHEBOD TARAEHIRT 2HMIEHMEZEAT S LI
KoT, ERMBEEZRFET LI ETERMBEOETILEBEL-, 27D
EMBEESUFLICEREL., BEMOFRELERMAMEERILIETHERKD =
AL—2 a3 VETVEROSEMIEDEEZHEIT LIz, 22— 3 DfE
B, £EHMBIEIC L > T, £EMAPEHELEBELXOERMOKREILNELT S
L. BREOEAKEZEELNZHRITEADL, RICELZ LD oz, Fiz.
iR ZHE5—EDRSICERVICER TSI LEERLLICLGET LMD
fzo AEETIE, LEEOM., R2—BBOEELLTIE. MERZvy—L
ETEELELE. iR LECARONRI—URBREINDH., TORIZEESH
BINE—VDEHICODWTHLEETSIFETH D,

I nakagiri@shse.u-hyogo.ac.jp
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Decision-making and Fluctuation of Foraging Ants

Licp <3221
Hiraku Nishimori

LEX - &

Hiroshima University

TUENFOEAEMSEILEL, BLOBECRSIBOZEMELSEL—AT
A0Z—&LTORRITEZEMIESE. BAEMKEDET LA EDHBITER
ZERL TS, HAKX, 7YDREBITHIZEBL., FrE/DTZ7YICET S
EREHEBETI VI ETOTE

RERTIE., FEADOS7 Y QOFRETEA., ChETEHLLHMATINS, £
LT, BRIFEBROEEICHERLL. ChoBROERFORFWYHEA
BOETITHREZITOTWAIENINO>TE, Ff=. HEETILTIE,
TIDILFERICHLE(TF-)DMRZEMEL. REBHRLPLEDHEFRE
A=, TR, KERKRICH LT, REKREELEH] A BFOIS—%
Lotz T—HK&KH] Mo, BVIST—REL LT UEIFT—MNFEAELZN
TOD T21BREEH] [CHEBT S AN o1,

LEDEER - SAFEHRZMET DELBIT. TOBMERREITS,

nishimor@hiroshima-u.ac.jp
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Stochastic models on complex networks

S8 i
Norio Konno
BEXE - T

Yokohama National University

BIEEMREOREFTIE. HIZIE. SISETIL (a4 Y bTOowR, EfmRE
BFE) BEDHEETIMNERBICESHARIATLS 1], ZDLSIGEETIL
ERER., EFOV)—DLETEZONDZENSZSM A, RIATIE, BE®D
HREREDXAIGEEZEBL DD, BFPY)—ZF L\ 5 —ELz. B#RY b
7—%9 [2,3] OETHRELAEINDLSICHEH>TET,

ARFEETEH, BHERY FIT—V LOBEETIL. 5T SIS ETILEDIDIC,
ZTORIEDHAENBLEET HEERBICDNTHRER L=y,

SEXH

(1] SEicit=E MERMFRORF] #EeL (2008)

(2] EEER, SHLHEE By FU—0 1 BXHFEE (2010

Bl Yvy -TaLybE WMEEE HFEN SHLHR [SU5L T57 547
2UR] EXRE (2011)

konno@ynu.ac.jp
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A lattice model of yeast and density effect

RpE—
Kei-ichi Tainaka
BRX-I-HEBVRTLA
Department of Mathematical and Systems Engineering, Shizuoka
University

HEBREE, NOOBEICELNLEME - EREYMTHDS. AREILHFZ
HLU. T3 [CTk-oTEET S (BHELEHE), BEOESIHEFEKIZL-T
ERTES, ES4NEONDE D EIR (Daughter) . T LS D £ D %EE (Mother)
EEET D,

FRHRBERDAATIVREZERERRICK > THET S, ZEIDRICHT S
HI-GHRERBNT S
1. LFI/RS5 KU R, Tainaka et al. JTB, 242 (2006) 736-742.
2. BEEEBDO—F B8, Hagiwara et al. PLoS ONE(2011) 6: 19224

CNoDHMREF, BRAXEELz, FWMBROTAFTIU R(F, ERRTO
BEWMAARATRELZ, CCICRERIZZLDNATA-EINEFTNTID,
INTGA=FHRENR, YTal—Yarvi, EAGKRTILEHTELDTIE
BOM2 WO, E5TRAEV, RBRT—EINNSA—FBEERET ST,
EDELSITLT, ERBD/INSA—FEZREL., GEER/LATETETLH0H
ERESRT Do

tainaka@sys.eng.shizuoka.ac.jp
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Theoretical model for bioaccumulation incorporating

physiological and ecological processes

FHEE' EEME
Shingo Nakai, Michio Kondoh
EAK-EI
Department of Science and Technology, Ryukoku University

IEEMBEFREF LY IBVEETEYRRNIZERT TSI E08HD, e
EMEBEWLNS . EVEBOREZHRAT IRICEELGZDODERIH D, —
DIIEEEMICEEN S EEZMENMAA TR - B S 2 EEBEZHBIETH S,
L3 —DIHEEPEREN. B5BEOLNLER] CE > TEROXEERBOE
MEEBFELIEBZMARETH D,

EMARNDOELEMEREZHATIEEOHEETILCIE, LIELIE, #H
SNAHIEEMERENMMNDOILEYMEREICK L TRE., F£(E. BIT6ICH
Bh—TDESHBERTEMT 5 &EIRE SN S (Gobas 1993:Nichols et
al.2006), LA L. £YIEEHHMBFOLEAEFE OO, KRDILEYEE
ERVENWEZEIHETHILEMEREZRO L. ARNDILEMEEENZ L
EEICIEBHEEZECT LT, RELGREICRES ETHAD=ZXLLAE
ChHZEMNEZ NS (Kagata & Ohgushi 2006), CHO LS HEHEE. HEHE
I EYEEREIIARNBREICH LTI EAFIILLGEARTRIASME LY
LY,

AMETIE. COEFEEZEEICIIWDNE. BHEELZOHEOAKRNIZEITS1E
FYMEEOHEEZHOOLITHEETILZHREL., HEEICEEIT HLEYER
ElX. £ L 5ILEMEOLEN LEEMERNDILEMEREICHIKET
5 EEMBMMISRLEE, TLTETOEYOREFEAR L EREL =15
BlIZIE. BROFEEBOAEMIEREEMDOLEYMEREDEILICHR L T,
KADEEMEREFIZIELIZKWMEELHDSIZ EEZHLMITILIZ, CDI &
(X, EEALRILTOEBEZMGEEEN, BELANILICEITSEEMS &R UVE
DUFDOIELEZTZTRELTWS,

lshingonakai.7@gmail.com
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WRFYTEHIT7IETILOBEMGEN
Mathematical analysis of the model for

slave-maker Ants

EKEE—"° MHEE"
Kyouiti Sugiura?, Yasuhiro Takeuchi®
BK - KPR, "HFER
2 Graduate School of Science and Technology, Shizuoka University,
bCol lege of Science and Engineering, Aoyama Gakuin University

We propose mathematical models for the system of slave-maker ants.
The system is composed of three species Formica Japonica, Polyrgus samurai
and Formica sanguinea
Formica Japonica is prey, but Polyrgus samurai and Formica sanguinea are
its predators which utilize Formica Japonica as slave ants.

Although Polyrgus samurai always utilizes Formica Japonica, Formica
sanguinea starts to make slaves when its population size is less than a
critical value.

Moreover, we assume the population dynamics of Formica sanguinea exhibit

the Al lee effect. We explore the local stability of equilibria and consider
the condition for Formica sanguinea to survive.
Finally we find that Formica sanguinea survives independent of the initial
value when many slaves exist and the rate of Formica sanguinea by
slave-making is large and both the survival equilibrium and the critical
value of Formica sanguinea are small.

a kyouiti7sugiura@yahoo.co.jp
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Non-equilibrium stability analysis of Lotka-Volterra system based on KCC theory

WigF{=, SBRZA

Kazuhito Yamasaki', Takahiro Yajima

MEKE - H

Kobe University, Faculty of Science

Lotka-Volterra 2 ARKD, FEFHEHERICEITILXERZERET L. 0%
TIZIE, KCC B EMENLMAXRAFEMERZAVS. BEAEMICE,
Lotka-Volterra 2 AKX DIMELDEED A (FE R EIIXBE LGV R)EFEIZS T
PREMEMRTL, TNEHIEOEMTERL TSI LITKY, KEMG
ZEMZHAHEOHE (REMFR) [CKYRRT S COBFICETILEN
% Jacobi REM L F UV, XKDV REMLERANT .

RYIZ, KCC EimEMERDREMMRT L DBEREARICT H=HIC, FE
REYIZHELT, KCC Ei®m% Lotka-Volterra AEXIEA L=, TR, K€
XOFHRABAYVICETIREMLEDERE (RIXA13FL, 25— /—F) &,
ETHIRMEME GERER ok FEHE) HhoBGdF5147535
LTRBTEDZ EMNGM o=, Th4HDL, KCC EHimlE, EXROFHREAY D
REMEBTEZATND.

RIZ, ARRODEBMNTHAHFTFERBICHLIRL TRITEITo-. T
R HEROISLGFMMGHEEMERAZHORTHE, HREELHEREDREHM
REETNTNELGDIIENREINE. ChIETHEOREEDEENELDL L
EEKRT D —A, AMGHEERANILLELSR (g, HiFR, HER) TE,
FEFHEEHICENTEH, ZRREAEDREMRZHR O ENTSINE. UED
HBRIE, HERZSCEARFOFRTEERICE T SIREMRE, SFLHVERE
DENICHEARTHEGNZ—VERIAIREETRYT 5.

(5% X#]

[1] P.L. Antonelli, R.S. Ingarden, M. Matsumoto, 1993, The theory of sprays and Finsler spaces with
applications in physics and biology, Kluwer, Dordrecht.

[2] K. Yamasaki & T. Yajima, 2013, Lotka-Volterra system and KCC theory: Differential geometric

structure of competitions and predations, Nonlinear Analysis: Real World Applications, 14, 1845-1853.

1 yk2000@kobe-u.ac.jp

98



gooo(@ooooooooooy)yoo-4 90110 (0)010:3001050 (D OC)

BELEETINICEDD=-DRELSFTOERE

A study of crab’s optimal walking by using simple model

EEER Y, BERE®
Kenji Yoshida?®', Yoh Iwasa®
AKX, PAK-HE
aKyushu University, °Kyushu University

DI ENLEESEE2T 5, MOEHEBMICEZMAITSE. FEAEDE
MOHEZH L W TRONBBSHZICODVT BSETOBHELETILEHEY.
EEOHZEEDESICHNBEIRELSHITET S ENTE LA,

HITIEHSITEASTIINEINDS, BSTEEODDOHEADTRESANEIC
HOEMEAICHEET 5S5TTHY . BSTEELORERANEMEON A
BT 5EEIHISTTHD, SEDHTOETILEHSTTHY . BIZED
DERERMNERERNICGET 2L S ICHZEMNT,

RBGEHTERVESBICBTEISTLEERT HL 5L, HoEh@Em
SAMLLEDZLSICIARDHMEMEAICETENSBET HHTHRETHD
EDnh otz ELT. ZOHITETHEDICTITEARIZIART D, 56 ADH
BHNEFTRTHD. LH L. DZIEHTICEG4ART D, S8 ARDHZEFES,
I, BEREICMZ, STORESZHRNEA-OIEEEZONDS, B
EOESLEDRENEWVGHITOSITIEELHIRRERICH 2. 51T
9 5ICIFEMEmEL EoBITAEESHEL, &K2T, K YEHhEALL 4
AREEVENLBET S, CDEE, ELHEBICBET 5-DICIE 8 KD
MWEBETHD I ENRhoT=,

Ifalse.saffron@gmail.com
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EEEOEE T — 5 THRELFIRELGEMITEITET Y VT
Animal movement modeling for applications to real trajectory

data

S8E—E
Ichiro Ken Shimatani
HEH BB
Institute of Statistical Mathematics

GPS BV T — R ICHRR SN HEMOBEEMICEAT 5ET ) > (& random walk
EEARET DM, BB randomwalk TIEFWTULDET—R (XFHEATELLY,
EJ=N

CCTlE. BYMOETARICERZEV-BIMBETILERBNT 5. ThIL.
BYMDNEEEEMUHBATRBELIZIDOTHSIN, ET— I ~EEEATRET.
T—=—NFA—FEREETRBMEEZRO NS, TOEIZIE. BMHLBEIL
EEDBIPFTES—a VNG EDBEREAES, S5I2, BYOERR
FELTIEREDEA LRAY—ILEEMIMB,

RIEEHTSHE (B
LEEEYS |

™
/* SIHT

/
<O

mUSI
: A% 5

AN & ATHLE
TSNZ? o3 XX N Y OFREET — Z Of

shimatan@ism.ac.jp
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Flexible searching behaviour in random walk

WILARF ¢, EERXAEX®
Tomoko Sakiyama?', Yukio—Pegio Gunji®
‘HWPEX - H
2Kobe University

BYMOSTHEEICEL TIX, SEALT A DRI/ I LT 7+ — 0 2DH,
ENEDLTSIUI4—VBONEVNSIHLD, ENSCDERDUTH D, &
FIZIX, ZFOEYOSITEHENT 5 EITE > T XARITKT L= 1THEES
ERATHIEVS CEMBESNIBHTLNS, IaL—YaVETLATRE
DEEFHHNBEL TSN EVSHEIWVZERM KON TINS, ZZITIE, T—
DIV IDREE. THEDE. FTHORODONERIMICTEERITHK D LS
ROHD. FERLGIRABVIL, ZRERBONT VRITENT, HERSh L L
EFiohd, CCTIE, BMGISOUSA40BI VT LI+ —IDDIRED
T, STBREODARAMEDRY ICE->T, BoRAVIFRTEHII -V bOFE
BERARDET, BEMICLTA A IVIRDBUVHARRTEDZLETT,
iz, ARAORFY DHECEL TORMEEDHTIE, ~AFRIFHEET,
HEIREDSVELS, $hHbL, ARICEITHFERBEZEZERT S LT,
REAHRT S L2V THEAN S,

1 sakiyvama@stu.kobe-u.ac.jp
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TUBRADT O—/NJUEHREHRILITEIZE LS ETO S ATREEICRET 55 R
Study on adaptive ants’ behavior based on estimated global information of colony
*INIE— 2, TEEANC, REXE®
*Y. Ogawa®, S. Dobata”, F. Matsuno®
‘HMRFIFEHER, "O—H XK
*Kyoto University, "University of Lausanne
[5r% B #9]
T w177 U (Pogonomyrmex barbatus)iX, 7 A U B EFEORIERATICERTH TV THDH. ZOT
ViL, DEEITOVRR LT AT ZFTLTND. AR T, 7 UBRENO 7 a— g &
MWL, 1TEZZ LS ETWVDAEEMEIZ OV TOBEEZIT.
[RREE 5]

BIEHERLERICLT, 7Y OIREBEB(X 1 ZR) % &
oy Rz L ET kLT,
dN;
dtl = —FN; — zTi—»jNi + Z TjsiN; + Np; (1)
I, NARIREEIDO T Y 0¥k, FXRREIDT Y DT
K, o RREIOT U 05 BAREE | ITERT S MEEKD
EIA, Ny ZRREIOT Y OFAELTH D (i # Z,DHF,
Npi =0). £77,i,j € (X1, X5, X3, Y1, Y5, Y3, 21, Z5, Z3, 24} T
H5.

ZOEFAAND, BNO Y a—r LB S
1TEIE LT, ) 1 - BB R0 I E D
&, BEEORFITENZ L72< 705 (DN EIZL D
D, MHl 2 an=—P g ARRELRDE, PIOFAZICARIIER LD (an=—HA1
N X B EWIFTEI AT INZ . 2O 2 00MERTEINENEFNH DHE LR WS T, 4
DD —=ADY I 2 b—3 g & W0 FEGT o> CHERIRBBICE S 2B D, av =—2{KkD 7 U O
HEHATIHERFE L TWDLT Y OEEERDT. T AOZYME /R30I, Gordon DT - 7= ELE
BRI Z BBl LI L, ¥R ab—3a UREREBISHE RV EMENIC T 52 Lo R L.

[HRAERE 2]

FNEND T — A TG R Q) DR EEAREICIOR L7356 0, an=—2KD7T U OREIxt
TLKZAOT Y OREGE, kg an=—Yh A XE2R LR L. Mf 1 6 20036 %
LA —ANL, EEOap=—livan=—Hh A XXX ATIZWHFET L7V OEISE L5 TD
D ENbMND. £, TOMOr—ATIEENL OHIENREREOT U OBIEMER ERE BT
HZENRDND., (EEOao=—4 A XICEANEH SN THDHETH Y, F£X A7 07T U OEE
X, TR T — 2 NofA LD ThSD. ) ZORERE, 7TUNEOIrERLE an=— 1 X&4
EL, ThZ2RITH2 2 ST TW D A2 RIE L T 5.

R1LENRE—VIZBIT2 10 ERDE2RIDTDEE

B | g4z BET zoM

M1 7H2 19057 QRESBETIL

H—1 | r—R2 | H5—R3 | r—R4
I
1 DR (= & B m_ | &Y | ®|mL | AY iﬁfg)’ J
20— 1 Xk S E::: N E::: N aUY HU
eHETFU 08.01% | 59.62% | 12.57% | 12.62% 12.00%
IFIEZETY 0.77% 19.98% | 0.03% 0.81% 2.00%
BRESFTU 0.77% 20.02% | 0.30% 7.56% 6.00%
ZDHD TP 0.44% 0.38% | 87.10% | 79.01% 80.00%
ao=——494X 2296 2674 12264 9699 10000
BROIZDOED L
(2 A% Ll fotma) 9.74 1.32 9.64 1.00

[1] Gordon, Deborah. Ants at work: how an insect society is organized. The free press, 1999.

yuichi.ogawal077@gmial.com
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HENERBREICE T 2T 1 EREEEDT

Size-dependent coagulation-fragmentation processes and
cluster distributions

P
HS. Niwal
Kt - oK

Natl. Res. Inst. of Fisheries Science

oo itozbefeciz, £ ofiks 7 7 28— U THAEFERA L., B2 29 A
ADY FTAE—=~DFENRY - DI F I A% Na 7t LTETMUETE
%, GHFZUCHENY A4 RSB L 7B IR H 2854, 77 A9 —BREEE D v o
BUANIRNT > & . 2 DY A4 RoAICR L4 A& Ewens A E»N[1], 2D L X,
P A X7 5 2D REN DB DO WIFHEZ Fisher O NBERBANIHE 5 . BB O EREEF
FBH OB A X OB T O NEEEN B S T 5, 26 %2 Ewens 771
FEMEREZOY v 7V v I RAXTH Y, PR ERE 7 L VE T VICE VLT, &
IREBICH B EMD 6 7 vy LAl L 2k z 2o 0B X D 3L 72 & EITTBL
SNBEABDTEDO DA E L CTEDPNI b DT, ZDOFAEELE 1 DODINTA=FT
A X NS, ZOMEIE T VOV TR RERERE FEN A X0 CIEaRH L AP
DEEDTEZ 6N %, KFHHTIZ, L2 LAEDBS, 77 A Y —TBHOAR O E o4
& LTD Ewens 77 D& X, KRigkfETH L 2 2R d 5,

FEAUBEGHERR I CEFIN OB E LTT7 v ¥ LI BE LRSS
RFICADE. E 72, BEUEY A RITHRIFE L R WHER T2 2120 B L B 0¥ 4 X
—kaAE) ARGE L 7256, BENY A A0MIENBEERNCHE) 2, v 2L —
avick)mRIns, EHPDH 2 1 EEFICEH L, 2008 T 200 A X DIRF[EFE
JB %Ry AR X DRI T2 2 LT, ZoRBEFIHMk (2], . A0S
HMERDHENA A XIHBIT 27 7 A7 —EHBIREDS S 2L —2 a v Tid, fHRIF
Ewens 734 & B\ EV, 77 A Y —H 4 X0M61: FEEEEOHEZ b o) -2
XA S Nz,

235 3CHik
[1] Durrett, R., Granovsky, BL., Gueron, S., 1999. J. Theor. Probab. 12:447-474.
[2] Niwa, HS., 2003. J. Theor. Biol. 224:451-457.

!l Hiro.S.Niwa@affrc.go.jp
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A model for fish school based on Boids' rules

ABRBEY, BEE®
Yuki Kubo?, Yoh Iwasa®
TAMKE - SRATLEGHEHF, "AMKE - BEEHA R
2 Graduate school of systems |ife sciences, Kyushu university,
®Faculty of science, Kyushu university.

BRAGHEREORLE., ANFEMEENDITHETRT . COLSLEYMDE
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Robustness of Cellular Circadian Rhythm in plant
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Bayesian statistical method for modeling interacting rhythms
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Growth-induced buckling of an epithelial sheet with cell sorting
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Roles of pressure and curvature on a two-dimensional

geometrical model for epithelial tissues
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In order to describe two—dimensional |y packed cells in epithelial tissues
both mathematical |y and physical ly, there have been developed several sorts
of geometrical models, such as the cell-centered model, the cellular
Potts model, and the vertex cell model whose vertices are given by the
junctions of the cell boundaries. So far, in any case, pressures have not
neatly been dealt with and curvatures have been even omitted through their
approximations. We focus on these quantities in the vertex cell model and
show how to implement them in the model. Its significance and applications
will be discussed as well.
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development
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A Mathematical Model for The Tube Folding

During Epididymis Development
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3D-simulation of exoskeleton formation of arthropods
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Evolution of indirect reciprocity in local currency model
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Cooperative game for international emissions trading:
Value of environment determined by bargaining

TEKEES, EMTBET
K eita Honjo, *Akiko Satake

AL KRR - RIFERF
"Hokkaido University

HEHMERGIE, KEOKDFL, BEDNEHRAOPHEEET IRELEHLE, SFIFL
BEMEOBRICAN THAIEEZONTE . HHIERSI T, RELBICESHH AT
DFRITEEZZELCT, BAPREICISEEMECEENRAROEHETEFLIVKEICH
B45 RHLRNEYLEDHANERITL, TANTIETERICIREIINTNALEE, R
2ERDOBEENFRKRIEESNSEVDTRIE, REREFZTIKHONTNSEIATHSD.

LL, EREDERIE, HAORITELHENEROBEFRMNBRM THAIZLERIRELTS
Y, HFLLBREMTIEAL. 350, [IBEHXRICENT, HENEREZRKIETHL54E
ENRAAHEEOEEIIE#THD. Thhz, BEOERMEBFLIERSIL, AEOFEL
L7 B—NIILEERTIEE, BEORECMEEORELS-O—AIILGHRANLITHhN
TW%. FFaIEEDEEIMEE (FRSZERBETREY, TIITEEFRIEEDOFHR/NTVRICNAT, &
EAFHEL - IREO EBME, I74bhs, KILWERENRBIN TS,

AMETIX, T4 /ARVEELT O ATIVVIZKYBASK-HERBRRE S —LZRL
T, BRMEHEERS I OKVEERNLERRZHAA . TLAV—E 1 AOBWVFEs ADFTYF
THY, BVWFHNDLKED 1 AOFTYFLRETHAIZHEEICRY, HFrIEEOIMEIAKILT 5.
REEAUN—2 B OFIBOHRIMARKICHEDLSICHEIN, REDFIFIETEAN—DFK
FHBAIZIECTHEREINS. BASEBEELMASEBEONALZE-T IS3LFFERS T vTL—
[BIc&>THERLN, BWFOIYTL—ENSHFAGIOREIEEAENINS. ZD K574 HHE
HDHE, (DEVWFHNENXILERLEELDEZICBRY, HAIANEDMETISIShDIE,
Q)HFAIFEOEEIHEE I, BEVFOXILERBELTYFLAORBNDETRINDIL, (3)
EBIE& D LRETRIE, FRIGEIDER/NSVRICIKEET, ThEFN /2L 1/(s+1) TEH
AbNBHIEERLIZUFEVWFOXILEREEZRT).

' BARZMHRESEFIFFE S (DC1), Email: keita_honjo@ees.hokudai.ac.jp

116



o000 (@oobooooobooooooooo)yoo-22 90120 (0)010:20010:40 (D OC)

RIEREICHET ST —MMARZLEICLIERST — LA
Modeling evolutionary game theory based on questionnaire about

environmental conservation

KEpMY ', ATHEMEE DFRE° EEREN®
Yukari Ohno®', Masakado Kawata®, Tohru Nakashizuka®, Shunsuke Managi®
"HALK-EamBE PHERIAK-RERE
**Tohoku University

BREREIHBHAITETHS. 7 —LEROSHF TR RERLFIAKMT—LZE
EoT@Eimch., B ADELIFFH R, ZRBELGENDELEEDNTIVS,
LAL. EBRBEEFZONFTE.BREREZICKILIEH. RIFEFEOEE. O A
DHBABNEREN IRREREICHTIBENTHICEETIEZEALN TS, £C
T.REREIIETAHNTBRIONT. 77— bAEE7T —LEROEEMN
BAGMZTHEEBMELT= FT (X REREDIRMREREICHT HEH-
FBEREE-MOANDHAEESLEN . RERE~NDHBNADERREICHEESZ
M AVE—RYNTT U7 —be{To1=. RIRREFRICERT DAL, BIRSN
FAXMMEL, RIBRZICHTDEHAS V., TEIHMLOADHAHEELNEL,
BREDERMMRELNT=, LBL, FRIDFHEENSLDOENOT, BD ADH
HEENBNERSTVSN AT EDN. BONHNT 00t D AL NT
BEEHIERSTNHDA ., RAIMNDONEL, ZD=8 . REDHHEIEZREL.
RYDEREZEETHIMNEML =, $5& BARMLIEZAK. FRLEBAHEE
FYRTENHABEMENVS S, FYBRICEREEY SRR RN,
NEDEBRANDRIBELEEZZA OGNS, COBRELEIC, AHPT—LIZENT. 4
RICRITE Y 2BENEFGEON, 3aLb—2aVF T EET D,

lyukari.tohoku.univ@gmail.com

117



o000 (@ooboooooobooooooooo)yoo-zs 90120 (0)010:40011:.00 (D OC)

Graduated punishment is efficient when people are

heterogeneous

Joung-Hun Lee?®', Iwasa Yoh®
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In natural resource managements, people often overcome tragedy of commons by
developing an institution that punishes selfish actions, thus enhancing pro-social behavior. Elinor
Ostrom reported many successful communities apply graduated punishment — the punishment level
gradually increases with the amount of harm of the selfish action. This observation is apparently in
conflict with a theoretical study of public good game supporting a severe and strict punishment. Here,
we study the conditions in which graduated punishment enforces cooperation most efficiently. If
people follow a quantal response equilibrium, the optimal punishment is a jump from no punishment
to a high level of punishment then increases little with the societal harm, which is inconsistent with
the graduated punishment concept. We find that the graduated punishment is the most efficient rule if
there is a small probability that player’s action is reported incorrectly and if players are
heterogeneous in their sensitivity to utility (or payoff) difference. We derive a mathematical formula
for the optimal punishment when people’s sensitivity to utility difference follows an exponential
distribution. When the magnitude of harm is large, the optimal punishment increases in proportion to

the square root of the societal harm, thus confirming the efficiency of the graduated punishment.
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IEDBIEEERT H-OICRIGIERETILVAME SN TE =, BLITEIZT S
HEFEEICERTEFEZFEEICEE IR M Ho-ELTH, 1 REEML
THHILKRT H5E. TONHFHOEGHTIEIEXREZTENFRL. HFITIX F
NN NBEIEEREEENEICHMEZELT TS ZEARINTLS,

ETI)LICIE attenuation factor UEBEF) EWNS /IS A—FMNEENTEY.
CNITBERAITEZZSEELLEN =M, HDWIE, Ho=DITELLLERE
Mo HEFEBENELEHNSTA— A THEZEEDIS—LWNSENTE
&3,

attenuation factor MEIFEITHAETII/NSIMEZRANNTCY S aL—a Yy
ShTHY., "D, REK LTEHLEERMBGRREIEbLSLGVE LTS, Kt
TTIEE 5IZZ 0 attenuation factor DR ZMB=OICEF0ICL TV I a
L—>3avlf, BIT—RERBEDHEEOHG LT, BEERETOUREZHL,
25D al—a3rFxTo1=,

—HRREDEHE. EARFEEEODIR M 0 DEEOAHEKREZEENERT S
N, ARV LTHEHSGHE. BARAEEEFIREBNIEDLMBRT 5,

EEREDEHES. REDKEE TOAEREZZEFIESTEZY. 2HEDEmT
FEHELLZVI EnbhoT,

1 dim0003@mail4.doshisha.ac.jp
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HERY FIT—J LOFEDEIE

Evolution of learning on social networks

HFAXEE, DIHE® HEFE"®
Kohei Tamura?', Yutaka Kobayashi®, Yasuo lhara?®
"X - BRE, "HAX - AIRHE
The University of Tokyo, "Meiji Institute for
Advanced Study of Mathematical Sciences

FEIE, TRRICKDITEOEILL] EERTLHCENTES. ELEELZD
EYOZERENIL, RTERFICL>-THATITONSEKREZE L, EHFIC
KOTHENCERZEBT T OHEFED 2 DITKENIHIToNS. XEIC
X, o 2 DORERANSEICEKEL TSI ENFARTHD. EF
BENMEAREBE LUREZEDOEELIZHERICEHI NI ODVWTERLGERNITH
NTLVS (Rendel |l et al., 2010; Kobayashi and Wakano, 2012).
BENEESFEDHELEIZERIZEBSNESINZDODVWTETHAET—E LK
WMNELNTUVWENERDUVLEDIZ, EHMRETEEL TV LSZERBEDELD
Eifonhd TITAHMETHE, FT, BANBOKRIZCENT, #HEFED
HEIENREIDIEFHEZEEDRY FT—VBEICDONTRKRDI-. MAT, REN
W—Gxy bT—2I1220T, HEFEEBOFEHHEELALUMIZKRDLEED
I, BEDOZAMEZRERA—XTaL— 3Tk >TEHE L.
AARDFERIE, BENUEZEDELRICE>TEHRAIZEHINE I N, #
BEICK > THERGENAEEINIMRLEBFORAILDOMRD/ANZ VU RITEK
DTRFBZIEFZTREBLTWS. CONTVRIIHEALBERICE>TRESQ
50, TOVEDE LTXLEEHKR (BEGE - fTEE) ZRY LTS, A
—DEETH-TH, XIEEEHRXDEVICI >TEENZEZEDELIZE
FIZELIDESHIDELRTEHILEEZBNT 5.

1 tamura@biol.s.u-tokyo.ac.jp
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2Y IV LDV —RARHEBELODHEEERRIZE
1T 5 FEIRE O RET
Equilibrium state of an adaptive network depending on

diffusion dynamics of a resource

BEAEHAY, /N\ER—B° FNEZELE"
Takaaki Aoki®', Koichiro Yawata®, Toshio Aoyagi®°
*FJNK - HE, "ERKX - B, °JST, CREST
“%agawa University, °Kyoto University, °JST, CREST

SH, X2V IV EVSERRFEIZR - £YF - HRFLEFEMICL ST
AEh, EDZEEOHTND,EF, vy FT—7BRBELHARSATLSD,
ZDELERY FI—V EHBMWLET I T7ELTHL TS, LALENG, 4
VE=Fy FOWW, HDVIEREER - XBEHECINS ZEITENT, Ry bU—
VBFLER BEEHKICELEL, BENEDLLOTWV, ABMETIE, *v b
T—0 VS KEHEDENYNEDLSIZEELEFIESATL DA,
VIV BRDEAFIRIE, BEETILERVTERT .

FTYRT—DFENLIEMEORR - E MG EDRNZERET LI L KR
By bID)—0 VAT LD - ERDEORIRTHD, TOERELT DY
HBEELT, Ry bI—Y LOHLEBELADH DS, EDHAMETIE, #iEk
BREIZIS LRy FT—VBEDITAFTIIREHENT 5. THLL, REH
NMEST49IFICHLETELETDEIIC, Ry MI—V LEHHTIER
ME, F%, Eb BEE) [CERELERXY VIV BEHRZHIZEAT D,
DERTIE, *y bIT—VHBEOHMEILLERIZ, BROLEHETAFT IV AHE
FFICHETT D, chlcklY, BRELTHMALG SRy FT—V@BEATERE
EREINTONED, TOTALRZAZETILELTERXILTSHI LT,
FEREICE TSRy FI—VBEZRAT S,

laoki@ed.kagawa-u.ac.jp
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it E D B SH T ZEMARPILETIV
Neutrality breaking of spatial explicit neutral models
KHEE 201, [FHE—BB
Takeshi Oura??, Kei Tokita ¢

B A oy — A BOREL B 4 K fEH ©

ACybermedia Center, Osaka University, ZGraduate School of Science, Osaka University,

¢Graduate School of Information Science, Nagoya University

WES, EVILRRIENER:, ERREEI R RO LN TS, o DHNDE, EERD
SRR 2 HEFF T AR 2 TS T3 2 L IZEETH 3. ARFEIIB VLT, EYREDE
BTEDINT— 137 4 =V FOMEIC X > TZ DL HEBIBHINTE R, Ll
BB6, ZFNSDET = 2HHT RHEIW L OPREBEINTWED, +aLldnik
V>, 2001 4FIZ Hubbel 12 & - T Z OAfifE2R S 17z h32 € 7V (HFARED) (1] 132 D 12
THY, 74—V FPoBoNLRHREZ LCHHT S I EDPSBAIGERINLTWS, L
D LAEBSHNETMICEVLTE, SEVHOHAER, WEE, BAKREDNR AT XA—%
DIRTELVETIHVKEZE L., ZOREIFERMICHED ERRZ KL 726 D
ERWAT, Zof»oitHEBROTE L, AFEORKN BN, 28K
FOLERERDNY = PEHBHTE 200 2HOIZL, FLZNUXIoTHEERY A S 3
JADFMEZHRTH I L TH S, AFERITEOTUIPFHEELIC X 28T TlE % <,
22 RIS 2 RIGHK T 2] TH B EEZ TV TAHLRY I 2L — 3 I k- TbT
L7, Liu 6l k> TEHASINLPVHEZO 20TV (3], H25 DFEINE f; 2
f = BATSDHBLAER & g | w2 4800 E IS o 7 2 SR LS
?X—?E%ﬁ%gﬁ%%o%éfﬁ%o:@@E$Q%?wmkmf\E@N?X—§
ZEHIVIPRIEEDZOREI L ERBOFIVEDOR LD TFTIZOVTOREE ZD
HYET NV EDEOWEZRET 5, 42 OFEL ) T THILE THVOBEIGIRA 2 ihm L
72\,

[1] Stephen P. Hubbell. Princeton University Press, May 2001.

[2] Rick Durrett and Simon A. Levin. Journal of Theoretical Biology, Vol. 179, No. 2,
pp. 119127, March 1996.

[3] Kui Lin, Da-Yong Zhang, and Fangliang He. Ecology, Vol. 90, No. 1, pp. 3138,
2009.

[4] Oura, T. and Tokita K. Journal of Physics: Conference Series, CCP2012.

Loura@cp.cmc.osaka-u.ac.jp
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HRBROEMME L REN

Ecosystem complexity and stability

ERREE "
Akihiko Mougi®'
‘BRX - EMEIR

aShimane University

ARERE. SEOEYHI LB LIBELETDRREICIYBAREING, BEIEM
BHEERARY FT—2 & LTEMBD., TREEYHENVEODIRIESR
FICBLTWAEARTCELERLETHD. LML, HELHDITHEIEHRD
BERRRBICENVEEL, BEROBMBEORY FTJ—VELTRSC L
NTED. EYEMOEEFRADRIVEDESDTHIERREDEWNZEL ST
ETDORESRFELGDESS5 L., BRBYAXLRECLICELGSES5. 25
LIE-ERRICETOEROERIEIL, EVBEOHBFICEDLS>LTHREE-
TWBE550, AMRTEIEYHR FEE-HEORERLZINGLEIHE) AL
T, ZHRIOHERMEEEYBREOREEDREARZHALONZT 5, XK. BEXRY
=V DBREMEE HEERBEC RO -G E)IHEDZTEEDRET
HEEBRMINTELA, ARRTIE, ThollBLT L, EROEMHKEE
FREYAHIEITT, BEMHEFSINOICLGDHTE, SHITHERYNT—ID
B BREBEERART OB WIREREZRET D EZTRT,

lamougi@gmail.com
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SETREHBRBEEICEHIIHEBE-BREFAMTIIR:
SEIFTRETE & REH
Dynamics of predator and modular prey: Effects of module

consumption on stability of prey-predator system

W F, EER RE®
Atsushi Yamauchi?®', Toshiyuki Namba®
"HK-HEEHtEU 22—, "KIRFIK - B

%Kyoto University, °0saka Prefecture University

BEEE-HBEEAEETILOZIE, BESN-BEEENERPH, SBEIEIZHE
BRENBZEFFMRELTWLWS, LALALL, EY-HEREEROCFTEE-H
FNZLDRTIEH. HEFIRHEBICK >TEEIZETT 50T TIELEL, F£f:
O LI-HMEBROERL. EHOREREN ODRIKHLGEEEZARICT 5156
F0EEND, EIT, SHLEEHEBED BEREDERF] &V FHERICH
(T57EIRTRe] 2FBRE LT, EABEBRETILZEBELZOEHZHEM LI,
EBEROER] ITOVLWTIEH., #HE - HRIIHEES L UVHEEZEDOERKRKON
AFIRCEENLGEZEZANECETERT. ZOrbUHEHRKOEDHLY ORIEIC
BTERIEERENICEET DHEVSREE LTHMARAAT, £, HEBIZETS
PNETREMSE ] T—EARDBEEBEZRBICHBLS 2HEBEORKRERKELT
EEL. TORBERELNVATIEROENMZ BERBE 21— 4T,
ETILTIE, HRABEAOST A F I X EEHRBBEOFIFIVAD2D
DEG LA T—ILEEELT, HKATIX, BREBLERBE 2 —ILED
EE - DHBREOTERELE LTERBE D2 —ILHEYDEBERARO NS,
ZTNBEENORFIWPEBELHBEOEERENICEOT, HAMDOEAKEK
ZEICEAT MO AREREERE Lz, TOEKEHEETIVICEOND TH
BEDRG] 1%, HA4BETIL Holling Type 11 Bz, £-RILEBRETIHEES
BDF5E5% 2 Y Anf- Beddington-DeAngelis 2D RIGIZIELTE S, E
BR.CDURTLDEEFIL, T 5 DHEED KIEGIZE D < Rosenzweig-MacArthur
ETJ)L & Beddington-DeAngel is ETILOREMLGEHEEZE DI ARSI,
CHDETILOEHML., HEED HEROERF] IAFFEHKREZREL
SEBERNHDZ L. thF THBICEITAHEIREEM] SRBEEDOT SRR
SEFOLIETAREILSED I ELEMNHALIIZAE oz, (0ikos, 2013)

1 a-yama@ecology.kyoto-u.ac.jp
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BEERETOYXIL FRABREOEEEDXE#E <
Resolving the Enigma of the Prevalence of Intraguild

Predation in Productive Environments

iR FISE
Toshiyuki Namba'
KERFFK - B

Osaka Prefecture University

Intraguild predation (IGP) is defined as the consumption of prey (IGPrey)
by predators (IGPredator) that also utilize the resources shared with the
prey. Since the IGPrey is preyed upon by the I[GPredator, a necessary
condition for coexistence of the IGPrey and IGPredator is that the IGPrey
is more efficient in resource use than the IGPredator.

By a three-species Lotka-Volterra model and a nonlinear model of
exploitative competitionmodified to incorporate IGP, Holt and Polis (1997)
predicted exclusion of the IGPrey at high productivity of basal resources.
However, empirical results have contradicted this prediction (Holt and
Polis 1997, Amarasekare 2007). Thus, the prevalence of IGP in productive
environments has long been puzzling ecologists.

Adaptive foraging by the IGPredator is one of the probable
hypotheses to explain the coexistence of the [GPrey and IGPredator in
productive environments. Here, although I assume not adaptive but fixed
foraging, 1 study effects of the profitability of diets on the dynamics
of IGP. T will show that exclusion of the IGPrey can never occur even in
highly productive environments if the basal resources are not sufficiently
profitable for the IGPredator to support the population, and that even the
extinction of the IGPredator may happen if the IGPrey is also not
sufficiently profitable for the IGPredator.

ltnamba@b.s.osakafu-u.ac.jp
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BAEYPOGHILKIZE T SHEEDOIHR

Effect of taxis on range expansion of invasion species

NBEES ¥, ETEEF®
Kohkichi Kawasaki“, Nanako Shigesada®
F&E K - XXIE, °JST
Doshisha University, °JST

ZLDEYMTRIYVIVREAEEAS LT HEMELNHY, AHPMIRIETT
DEENBRAEMDODHILKRICEZ ZEZLEIEERICHE L TEA, KHRTIE
EENEDEISHERICEDVTELTWLANEERL, TNICE DI RIGH
RLMARRKZEREL, EEDERLDIFIA TTEDLSIBEVLHINFIR
i?’é EEHFREOELLIIRE L TEBT 2 RKTEYEARIREZLED L

SICREBTEIMNEKEFELTEDRESAEDLDITHAS. AMAETIE, BAFW
Qigiﬁzml_ﬁ{ﬁ?é short range taxis &L E DEEHEETEIFEFBELTHLKA
AZETEDH S long range taxis #EET 5.

Z < DIAE TIX short range taxis (FIRBEART U ILOBEIZHLHIT S E
DELTEASN, ZOHIE L THRITRIEREIEE /(x) NEZ LN TS,
ThhHs, REBRILMARBRKXOBREEZ u(x) £T5&, ux)=adr/de THZ
bhbd. BIHRYIEWERSICTSE=0I12 rx) BRATY TEEITEZ S L,
u(x) IXEHR T Dirac D OBEEE L DD, BRIIBERTHET I TEALNDC
ENFR LN TEH Y (Ovaskainen & Cornel, 2003), 4 fiBHERKEEM Maciel &
Lutscher (2013) IC& > TEHEZ bht-.

—7, long range taxis ICDWTIEAMARTHHTERYKS. 2T, long
range taxis ZLA T L S3GBREEL L TEZRS. Thhb, HHEEhDER
HREHE (B R (FIBIEEE 1(x)) ZFBH L, EOXZTVARIC—ERE TEERLE
B9 5L LTHREEEZSZS. ZD&I%4 long range taxis AAZEREFHAME
BRETICEVWTHAEILREEICENL I BFEEZE5ZDMNIZDONT, BE
5.

lkkawasak@mail.doshisha.ac.jp

126



0000 (@ooooooooooy)yoo-32 90120 (0)016:55017:15 (0 0OC)

RHNBRETICETS2@EERENDDOHE
Effects of population pressure

in periodic fragmented environment

HRABFEFY, EXEEF® NIGES°
Mamiko Iinuma?', Nanako Shigesada®, Kohkichi Kawasaki?®

"REH K - XEIEH, °JIST
Doshisha University, °JST

—RRRIIZEYIE. TRAL & e ZRYRL, SEIEFLGHETEY - 5
BMLENDHRFEZILIF T, TRAL L&, ThFETENER L TULVED
ST-MIBTEIETHLSICHESEHI L. i . TORHES LA > T S
EEST, BAEMOSTILKRIZDOUILNT, 1936 £D Fisher DETILETTIZHEA
BISHAMRAELTTONTE =, SEIOME T, £MIZE > TIHEREE & AE
REAREICASMNICEET SRASMMEHREICEVNT. ChETORRILE
ETIIVIZEGIC TEKBEEN] #HAANEETILERBEL, 32—V 3
VEToOT=,

EARBEAEHAANTEZSZEOEMDO D AEILRKDRE~NDEEFFNT-,
BIEDOERKRTIE. BREBABENDOHENRICE > THOHREILKDREHIE
KB EERLED, SHIKX, SHICBRERHORESEZELSIEBA.
FHEREETERBEOLEZEZILSIEIGE. TERBICETHIEHEEEEL
SEEGEIC, PhEHERKOEEIZCEDLSITEETEZ2ONDNTHRANILE
REHRET S,

1 dim0001@mail4.doshisha.ac.jp
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MAHBETICETS2EM TSV P UBEFATEOX
Dynamics of Phytoplankton Communities Under

Photoinhibition

HIES
Kohei Yoshiyama

53-8 N 8- £
GIfu University

HIFHERICHADERTHY, BEL - KFEBRREEHTHIIRILF—RT
H5. LHL, AOBELBLIRIILF—EIHRERVRATLICTA—-—CEE5Z, *
BREEXETIES GEXEE). XEeKIEMEDHERIE, BEYHEEEEE
RETDEERANRLTHY, ChETHZDERAEN T INTEL .
LAL, REDABRFERIEL, HELLHITHERMNBERAICEMT 258 ERTE
LTEEINATHEY, ABRFETILCTHEIABEENEZEINI-DIEIS&ETH
% (Gerla [Zh Oikos 2011). AHAETIL, Gerla EMCKYIRESLI=ETIL
BLUVZDOHME—RTEBMALESN-ETILOKRBHBEE@BITL, 71—
B (Allee effect) PERFHIZIEMR (Competitive facilitation) &Lyvo
f=, BAAENHEEHRERICHL -0 ITEHIKRENRRZH NI SH. MAT, =
BUICBONEM TSV FOBBT—2ZANT, BRERNSERICES
Y35 ERETT 5.

kyoshi@gifu-u.ac.jp
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B9 S YRR T O EARK X

Canalization-based vein formation in a growing leaf tissue

FHm*, #FHTEL®
Lee Sangwoo*®', Morishita Yoshihiro®
*hXBESEY, "RIKEN CDB
*yushu University, "RIKEN CDB

Abstract

EYOERMEKIE., EORBORZEZBHIRILELTHLSIA—F N RNEN
AUIZE>THBEShG EEZONTNS, EORMAICIE. A—F> %4
ANANELKALETEEI DNIDFEL, A—F P 00ORNMENEZAIZE
DEIEZ 2 INIDNEYBET S ELVS Positive feedback IZ&k>TAH—F
DRENRETDENSIEZZTHS, “hlCanalization ETILEMEFEFN, =
NETHRMHFAENALZ I TE [Feugier et al. (2005)], Canalization &
TIVIZETBEFEEAEOHMETIE, ERMICBEEIN-IETOA—F0DT
O—/X2 UDRARGNTEz, T TAMETIE, £9 Canalization EFILH
BRETHHEMBMICENVTNREIUEEA N XLE L THETEINESINEWLNSE
ENLHFEE RS — bk L1-, Vertex dynamics mode! Tt S h K EDH
FETIEILLEZAFTTHRTHS Canalization ETILEDY TILESEET
WERBELTENLEZES A, EEGERNZ VIEERSIAGZWI EADHM -
fzo AERTIEH., Talb—Ya HRZEALTHLONELG STz, KRB TIE
BHENI VB ERERT -OICBELNEN - EZ2MLEEHZTT EHIC,
TNODEHERIMT H-HICTHELLELRERICOVTHERT 5

BN

[1] Feugier, F.G., Mochizuki, A., Iwasa, Y., 2005. Self-organizing formation of vascular
system of plant leaves:Inter-dependent dynamics of auxin flux and carrier proteins. J.
Theor. Biol. 236, 366-375.

lledman@bio-math10.biology.kyushu-u.ac.jp
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ERRER—RELIA RO aERELBHEROET VY
Modeling sucrose transport and grain growth under complex

phloem networks in rice based on the pressure-flow hypothesis

B xFY, 720x-250v7° HHAEAF® IHFEZ®, (EMBFEC
Motohide Seki®, Frangois Gabriel Feugier?, Mayuko Ikeda®, Hidemi Kitano®
Akiko Satake®
LK - HERRIE, "RAK - EYBEFRRFARR Y2 —
*Hokkaido University, °Nagoya University

1 FDEMBOCELBNEEREZHET 2 EEFHERED LIS, BIED
MIEZEHT 5-ODFEAEN, EFRAITITONA TS, LM LSRR
[FZDFETHEMBLTNENT S LBARDENOFEENBDT 50,
HMBZREITEOL-A RMERDIREFNAZ > TESLGODTLED ZEAHDL
nNTW%, T, FEDENHBEFHNEEDELY FESAEESDEHEHENR
EEZHEETILLTTATERLR, BRREZEXNET SRR - REt Y
FOHELEREE B D, BREMAANTE-LGRIEMNFRZRHT S EZAMIC,
HAEA RO AL EFRARERA BB REAEZETIVERE L,

EREPREBHEICDOVTIX TEBRERAD Y a ERENE VDEALICFEE M o filiK
MREFRA L. BV S IEEANKNZERE T 5126, SRESHLL,
SIEREEHMANEMMNIBAERDANNEL D] EVWSERFAXEHTH S
ARARTREIDFEZHEALILT, YaBRENSSVLER (V—R) LEVE
BHL (VU 2)) DNERETERSINEESRY NIV Z1V—REVVIDE
MI7ST7ERGL, BREREMSARXRZRBR L=, BRHEEFREDND
SEAVHUTILOLEDE, Ty PRERAYVTILTHALEZZERZRAL,

BEFERESFKEAEDRICIFS HIZ, BERICEOoNIEFEBEONRERA
AL, BAEMICIE, BRAMRICEOZEZ52 5 2ER IEHO S 3 BRI
tHae] TEREDER] A, [BEF (F8) £2hl (fIE) ETRELBDSERE
Lfz, fER. THREWICHIFNMD Y I ERINEREZ MK UE < LK (XD
FHOBREECEHTEAZOIIHLT, THEEZAHFIYKRES LEERG
HBERO—HTHENMRESNSZ ELH - CORE. 1 FTOBRERT
FEEANEBEKAT TOBESEIL EHKVDITTHRLE 5,

1 seki@ees.hokudai.ac.jp
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DAARTATORIVEMERDIRICE (T HEMMEE &
FREMGEHHOBRRICOVWTOREBETILZAVEEE
Consideration of the importance of the spatial distribution
and the temporal regulation of boron transporters in

Arabidopsis roots through mathematical modeling

MR WY, TEHHAE EBEEX Stan Maree ®, Veronica
Grieneisen®
Toru Fujiwara ®', Akie Shimotono 2 Takafumi Sato ?, Stan Maree °,
Veronica Grieneisen °
"HK-B, "IV RREVE—
University of Tokyo , °John Innes Centre

EYELENGREZRINLTEBLTW S, EYDRIZEL HREHE,
SZBBEEYSEETHY .. TALTNOMBICHEET S LSV AKR—52—
DEEICK->THEEZRTLHEZEAOND, T, RERFEBICTFARTHS
EHRIC, RBICEDTHBEICHFELIEDE, EFZMAELTLES. £D
EOI2, EYEFEMERNCHBAOREREZ. TEOREFHNELELTE
HERE—FITRDOLLAZHBATWSEEZ DN, FF UV AR—F—DH|#E
NEELGREZREITEAAOHCLEOTET D, FA-BETEYIDLET
RTHALIRVRDHEEERIZOVTD, LWhW S wet ARZEDTETHY. C
NETIZKALT2DODELEZEZATO RS VAR—F—NHROERODHREEE
BEREZR-LTWVWSIE, Thod b5 U RAR—2—(F, BOHAE TR
BIBHEZEL S RENSN TSI L. BRAHLLATHRIRRBREIZEL
TMRNA DEBRLZ VNV EDEBEAHE SN TS EZBALMZLTETY
%0 AARTIE., ChodD S URR—F—DERMMRENA S O XFXTD
ROFIHIARIREBESESILOREETILZRAVHTE & R &
BEEDEE. I UAR—F—OFRMIC “FE FIEAREEEEHICEE
TEDITEETHACLEDHEETILEAWEEER, D2 DODFEEIZDLNT
HBNITHIFETH D,

Latorufu@mail.ecc.u-tokyo.ac.jp
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REXBEETIVEAV-HRERICEKT L -BSREZEOHHA
On the explanation of radiation sensitivity using dynamical

model of chromosome

KARAIET
Noriyuki B. Ouchi

FRFHHE
JAEA

BEHROEMFE L L THIRREZE 2 -8, REHRASBI SN -HFOMiaE L
DAT—YIC&KY. RESNIEEINKRETLELLIENMOA TS
(Terasima&Tolmach, 1963), C #u(HAREDRSTHRE: 214 D B HARIHERE B Hiik T
HELTHELAMbATWNS, BERE L TIE, MBEEALHICIKEL-HMERORHE
ROEWYL, TNIZHED DNA EEDBEATLEDEIZLDSEEZ N T
B0, TOREADXLICEALTIIRAEATH D, CZTRONDMIHRRE
ZHOEWVE, HERHUNZLRSROBEHROHRE. EMEDENVNTLRE
Hohn, FEICEEEDEVHETHD, £-. EMERTHALLSI ELE
e, MRREAHICK > TENBANEILT G E. BENTHWMRENDBETH
Y, MELGHEBETILIFEELEL,
SE. COLSLGHBEARICEKE L-BAHREZEZHBATLI—DODRERE L
T. MBEAHICEKELTCZTOREZEILSESEBAROEBREEZTICLI-BAE
ETILERELIZOTHERERT 5. DNATEEICEMET 52 &Ik > T, MEEH
DHETEDH A X% 10000 FEELEILSETNS (VOIFUMBENSTEH
HTREE) N TOLSLGBEELITHES ZBAROHELLN DNA EEDEE
[CRIFTEEEZEAT-, FR. HREAHKEFEOBNRBZIEOERT—2 &
FCESHENGEONT, £, MEEBEK (VO F M) OFEICEAL
T, £B8ALD 2 AHOEESNKICKHT 52— ) v FERICET 2T —2%
RET—ALHERLEERICEALTERETSIFETH S,

T ouchi.noriyuki@jaea.go.jp
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A mathematical model of the reprogramming mechanism in

iPS cells

m MA
Kazuhisa Nishi
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Toyohashi University of Technology

iPSHIROFEEN AGHERVBEERDOSFICEHEZ L0 LTRSS
DERRNMARLNLZEINTEz, LHL., BAMRENS iPS HIla~Exiid 54)
HIEDBBICOVWTITERARICEENA TS, MHIEARIMT HICIEEEDE
ABERFIMBEANTHRET =, /\T VR, #5iE. RUBCRERERF
DEERFOEREICKIBEABGFOVA LU VIR EIKETSHI LI
BLfsonTWS, TD=®H. HIEOBBZHLSNZTBHIZIE. BREDER
FRYMT—VDIFAFTIVREZEENITHEITT LI ENROOND, AER
Tl&. iPS HAEDMEALBIBIZODVTOHREETILERET S, COETILIE.
2DODERFEIZEDNTWNS, "1 DLBEFRY FT—UBNEXRHEHRET
ECIRTa4vIHIHRTERINTNSZE, £51D0F, MHELIHEERY
RIECIARTA VI BETHETTSIETHD, EAFERIE, 0ct3/4. Sox2
BEDERERFICEELLZEEREFARAY FI—U T, IED R T4 vV HER
TR & ZREMEICEAEL THY . EXFIERICKE SN TS, FHLBEIEIL.
BAHEOBRIES c 2T vV BE S RECHEENICEML, HDE
REMDHRRLESEOHHICOVTOREREHEMICEAL TRILT 5, D
IEDIRTAVIETILOEBRICIEBRAMBOIED 22714 v 7 IEEHE
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Determining sensitivity of chemical reaction systems

by a new function-free method
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AERADIEERGITEEMIZOENY ., XY M T—VFHETHIENMDS
NTWWD, HFITHFDRBMRIEIZDILEELLZEH. CNOFFLEHT-EMY
RIs®y hT=ONT—ER=XEICRONhD, COVRATLERDTAF 3
DRAEBITLH5EMT, BRORIEZFSERICEREMIEEZES X, LFEYWE
DEEEILZFATET H2RELALINBHTLS, LMLES LEEHEROLE
Rk, ERMEBIRHLSLEZONTE, ThICHLTHRLIE, E2RE
FYLI—ODOBELZ TS, BEIIKHT IR TLOREZFRTHFHLL
MIRIPRZHEE L=, HEFEDFlux balance analysis ®EZ AIZMMZ T, ()&
BDRE Flu) ERIEHOHERFOBEKTHS. (i) FEHEZDOLDTIEL
CEFHHTIBOEIITEET S, EVWSZOOF7ATT7ERY ANz, C
NICKYEBRHMEEDH L LVBEBBITIKEET. RIE rate (BFRE) OEHIC
X HIEEMEDEELELZRETET D, HRALGERENRY FT—2I(IxL T
BFET o HER. EERERDEEEIRY FT—I DR EEEEFE X 5ER
[TEREFLTRELELL, BEHGIRIEWVERT &M o1z, FIZIE. (D
APINLEVWRERETEIESZZTERIEORIGY LAEL LA, 2RI
BRENDIXT 2EFICEFEZE5 A -BETEROEEMENELLS D, Q)F
HORIEBRBEOGEET—RICERKTHY 2y FT—V 2EDEENLRES
Nd, SHICTHLRBFRORY FT—V DEBGEEZFRA LIz, HLDERIC
KU, BEOERBRERD—EIFBRETEELA., —HIETELHL, FILRBERD
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Mathematical model for efficient protoplasmic flow in

Physarum network
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EEMEERAEI—MPREERDOBEE TLTEORBOEREELE N1
LOMLERINTEY, AEO7 7 F U342 o ORBIEIZK YEHDR
L, ERNORBENAFERBZEC I ENAMONTWNS. Ff-, HEIEE
DETERLTZRECRY TV EHRRTIHELHY, TRV FT—U (&
EENE, HRAREMEE VS EML—FFODERIZHIEBDIERERELC
=g EVWS ZEMRBEILZITO TSI EAHA>TWLSIIT].

AHRTIE, SGAoN=Ry FT—Y L TOMERNGEERBEIEEDEKS
BEOM, FETNERRTIEDIZEEDELSBETILNEZAONSD, &
WO BEZHKS. ETOEFHOEANMREBLAGES TRAELHEVEVSFHIFHDD
ET, EDESBHMBETERIDEADVRIINEHERRERERBZT
DTENTELZDN, EVWSHERR, ENBARNEKRVEETHDIENZS.
HATHBEOEARB EMBBEEZZERICODNEERBERBETILERNT,
COETINECEFTHENLBRERBERBEEALT CENTEDIANZHIEN
[CHREEL 7=. AREBETIE, HRALGRY FT—Y ETHRETINEY BT IRE)/N
- EXEDERBEERBOIRIEIZOVTHERNT 5.

[1] A. Tero, S. Takagi, T. Saigusa, K. Ito, D. P. Bebber, M. D. Fricker, K. Yumiki, R.
Kobayashi and T. Nakagaki, Science, Vol. 327, pp. 439 — 442 (2010).
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Mathematical model of complex thalidomide metabolism

involving continuous chiral inversion and hydrolysis
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RFEME) LD, FTVT 13 ELE, (b5, B AIIRKBEIEL TWDH28, FrICEIMIZRITLF
FUT 4 &I, A 27 SEBRIE M2 RPN O & - A5 SR A ISR LS T 52 413, MBI T
BWTHRO THE TH D,

YIRS AR, FEACRTN e wT B E DS S T 7o Dl 8 BRI S TV ey, filtiz7z»> T
FEEIHIER 22 E 2R T LAY, fRk 2 REROMHEIRE L TR STV D[], #1)
FRRIZIY, VIR AR DR TEAEIIF TV T A DBENIL-> T ERISh Ll B ITHESNT
W22l LrL, YRS ARITERNTEG ICF TN ER - T BT D260 L7220, 5120
IKG3 % 21T B DF T VIR EEW DS E R - 53 R L TOB[3], IR~ AR DEDHEE
TERAN =X LB DT, 5RO THEM - RSV IR~ AR OF T VIR EEY D43 L
WIS R AT THZENEETHD, Wx 1L, XA T INN IR TNV R EAEIF TN I O
HEZR R I & E BeAb 375720, BUSHEHCR IR DB E T VA LTz, HE EH T A—H
IZIE, FTRERTHELNTVDHD, BIUHE 4 BSEFLFFHFEICIVHEELZLOZ AW,
BABFH R ORER, TV A B EHIZ T T2, MK RN E 2 plds LUV g o0 Jk 2
EBDOMAEELIRAFT 2T o F A ERROTRICRESGEET HILEIRINT,

(%% k]

1. S. Makonkawkeyoon et al., Proc. Natl. Acad. Sci. 90, 5974-5978 (1993).
2. Q. Blaschke et al., Arzneim. Forsch. 29, 1640-1642 (1979).

3. M. Reist et al., Chem. Res. Toxicol. 11, 1521-1528 (1998).
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Differential equation models describing maturation process of

stem cell
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A mathematical model for tumour angiogenesis
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AR TR HRER L WV O B EE RIS CH v o mEFAEICBET 2 KHET v
ZIREL, %@?7%@0)%%5%4%«@%5%% His9, BERAEY TR FIEICEE S < Hin
HTHD. BB LIHIETT VO RFFRHNIFEICOW TN, #EREYR L L TN
FHEZEH L, R TET VDD L ST AT o 72, FERAIZIT AT - O M 8 24 0 S il
MDA F I v 7 Az i+ DHERBREOMBER &V ) BWRAWAH D, T, T
BT &t 3 2 S E IR A BT D e R 7 L A4 % LAgHT L7 [10[2]. RBF%E <130 v o i
BT I T 2 IR B R A NI R R e LThH 2 2 [8]. 2 0fR%E0% TAF (f
ERFHER 1) OEFECHIuES ¥ v X7 BBEE W CRRIR SN D, -7 4 7 X%
7 F UG NA T A & RBAYERR T MM 69 B B ARLE T 5 A2 FBEIC AT KU 7 MA
PIRIEESND. T OMERRICHK U COEHFELD ST UL4], B2 B0 F T3 &
OISO T- R E R FRANEH I 5.

BE IR

(1] ELE, GEERICEET 28T T ICHONT, BAISAREIES 2010 ERESH
TETHatE, OS HFEE:, C7-3, pp.227-228, 2010.

[2] SET.5H, BAMRICKT DRI EOMBEEET L, & 20 B HAKHAYEARSEE
£, [f5% 110-8, p.66, 2010.

(3] ET.5, # o omEHAEICRET 2 5 AEYFR—5 52, 5 ERXELE, 60 (2011),
205-217.

[4] ZBEFRT, Vo MEHFEOHIET NCET 5 EHIFBE, 85 ERFREHE e
Bl - &3, 2013 4E 3 1.
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Mathematical models of cancer mass-screening for the
evaluation of its effectiveness
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RAREIE, BRTHECEREEN, PADZRFHITRISOTVNSEEZZDL
NnHMN, —AT. PARZOFFRITEELEZD F—FILEHRICEEZET
PERLHY. TO-ORZERELEDI AL VD ERDND, ARIF. B
AREZDEREFFRZEEL, EO MR IGEHRZAHTE5-DDOHEE
TILEREL, COMEZKDIMILICREEZDITAZLZEETLOTH S,

ETIOBEFTRDK S HREEBBICEDE, FMAIDOAOBEETILE
LTHEL-, LB (u2—ud) BNADETERNDRERDAAEE. TH (W2
—wo) [FETENDERRDAEPDEEZRT . BBICLDIRRIIRZDZ
R () xBE (se). EREEDRZFICKIRERIIT TRIN TS, sp
[(FFRET1 —sp [FBBEDEEGERT . DAICKDETER DI TRIFERRK
T—2&Y, —BORTERFIAQRETE YKL, DADETERDOS ML
BIHEREHANT D,

EAAZEBICERY ., COETLICEILZEIMEDOFTHIOVTORRZRT
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Epidemic dynamics of a vector-borne disease on a

rural-urban star network with commuters

Emmanuel A. Mpolyaal, Kenta Yashima®, Hisashi Ohtsuki®, Akira Sasaki®
*SOKENDAI (Hayama), Japan

We develop a star-network model of connections between a central urban area and
equally sized peripheral rural areas (or villages) and incorporate an epidemic model to
analyze the dynamics of a vector-borne disease as influenced by daily commuters and
the number of villages. Assuming a density dependent mixing we obtain an analytical
solution for the global basic reproductive ratio R, and investigate its dependence on
population and network parameters. We find that in a star-network topology the central
hub, while important, may not always be the best place to focus intervention strategies.
Through analysis of critical values for intervention effectiveness understanding of
explicit roles of commuters and surrounding villages is achieved. More infections in
peripheral villages and more commuters to the urban make urban the best focus for
control. Commuting to the central urban reduces the disease burden when the bulk of
infections are in the peripheral villages and this effect increases when there is more
heterogeneity in human and vector population sizes in the peripheral villages. We
further compare these results with frequency-dependent mixing. Insights from this
study could be informative in design of comprehensive rural-and-urban vector diseases

control strategies.

lemmanuel_abraham@soken.ac.jp
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Existence of conserved quantity in virus infection experiments
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DAINARBEFTLRTIUTDETIL (UT. ERETILERER) (FZLD
DA IINAREHFHBALTET-,

dT ()
dt

dI(t)
—— =BTV () — 61(0),

= =BTV (1),

dt
dv (t)

Tt = pl(t) — cV(t).
EXETILOEHTHATO),IM),VOIFEFENEh., ERMEL., RSB,
DAINRARFHERLTWND, £, EMHREDAMIILAHNFICEET H5E T
EVWSEIATRELREMBELSZN., ChSDOMIBIZSEVNSEIETRET S,
SBIZ, VAIILRHFIEpL WS EIETREMBEIOHESIAZE., EEROX
MUICEK>TcEVWSEETHRESNLEREL TS,

C T, BERRWEIIT, = 6c/pB. S(t) =logT(t) ETHIX, EXRETFTILIZL
TOEFRKERED,

aT()  dI() sdv()  dS(t
d(t)+ d(t)+§ d(t)_ ¢ d(t)zo
2TORFMUCEALTZOERZREAARILTWSEELY, EXETILHAREES
BOELrDHM D, REETHIOBEFRAEZHE LT ETREEZESTHL.
TOEYENEERFRET S, £, VMILAREERALTELONI-T—4
FAWSET., EBICREFEENFETSIEETRE LT,
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Quantification of virus infection dynamics during acute phase
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P=BTV-81 V=pl-cV) &, FEEIZLVTILMDHHEICEFNLEEDZ TS,
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ANBLELDINTA—2EHET HDIIRETH 1=, UATIE., ZRHE%E
EHEREL. VMIILRIBIEORAMBRBMELZHET HAZETIOAMILRARBEE
DEEZFZHEL TN, ZOFETIEH. T—2DEHRE+THIC5ISHET &
MTETWEWL, ZS T, VM INRBRENEADT A F IV REMBMT 5251,
EXETILERR L, BRFIAMIABRLEERDODZHNMEEDF DM 5202
MTHAHAZEITEB LEEMMROA AT IV REELL, ETILD/INSA—4
EOHLCTBENSIAEEE Sz, TORBETILERANT, HER HIV-1 &
vou RIEE (ZEEE) HIV-1 OBREFHENS/INTA -2 EHTE LIz, BHFIZAN
F-EBT—421E, £ METHDRIZ HIV-1 2REIETEON-ZMEKE S
AINRAHFHDOBERINT—FITHD , ARLEZETILTIE, SOZODFRS
T—BMANDINTGA—REHET D ENTE, FYEHALBSAAFTIIRE
ELADIENTREICHE STz, KYHHMAGRBIABONSIETILEEHT ST
EMNTEDT, TOETILERAVTEHER HIV-1 LZEER HIV-1 OEBKRNT
DIFAFTIHVREEEMICEITL., TOEENL L THMEZLERT LI EN
TEHEDITHoT=,
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Construction of Lyapunov functions for models of virology:

From simple models to complex models
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DANRZICENDZEMAARBRLXETIVIZENT, RILFEHRTIH. HD
WIRENRET 2O —EDIKREICEEETIMILGE., BREMDEMIIEELM
HETHD. RAREMIZNA T, KETXEMELHNS EETILIZIK T HEHED
—EBiFF 5,

MAARBRETILOKRELREMEIE. 2 DIHFE Lyapunov BAEEERT 5
LIZ&K>TiITHhNSHY. Lyapunov BAED — MG REBGEFRI 5 M TULVELY,
Lyapunov B D ZRIFMBEBHEICOWVWTIE, BEZ K OMAELH D, KHERKIC
BWVWTIEH, VMILRZIZENSZEMAARBRXETIVIZE TS Lyapunov B D
RMOLGRBREZTIRET S, REEREZZALGVWETIOOREEHZERT-
ETIVIC, FERRHBERZZZALGZVETILOLRIGHEEZZEZA-ETILIC, &
FE—#B%OETILNSERKOETILIZHAE., B#iZAETIVIC Lyapunov BE%E
DNERINTWVWDEZIC, ZORBREAVTE YEMLZETIVIC Lyapunov BEZK
KT 5,

PTTICHEONTVWARBHICEHELGRBLEZEEZASE L BT, F-GRERICZD
WTHHET S,

[1] T. Kajiwara, T. Sasaki and Y. Takeuchi, Construction of Lyapunov functionals for
delay differential equations in virology and epidemiology, Nonlinear Analysis
RWA, 13(2012), 1802-1826.

[2] T. Kajiwara, T. Sasaki and Y. Takeuchi, Construction of Lyapunov function of the
model for infectious disease in vivo: from simple models to complex models, in
preparation
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Global stability of a delay multi-group epidemic
model
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AFHETIX, 7V — THSEZ o SEIR EYEE 7L T, BEDERZES b0
ISR T, NS S 0 KIBMDE Z2E M Ic D W TR 3. 22 TiE—MIBn 4 ~
TV AR (1) 2F o b DEEZT0E. ZL— 7GR F O, RihER O fE
W SEIR € 7LD WHER A R O KT 2 E 1, 2] TIbniTwaps, 22T
fF5 N T3 Lyapunov BEUC, [3] DTTEZMW 5 & REENDH 5ETILD
Lyapunov B2 52 F0 K2, 2721, 2OETIVIZEHROMRE L TIEH
ERHLETNTHSL. LL, TOETNIC 4] THRRSNTWETA T 7 %
252X, HDE 7LD NEBNE O KISGHE L EME 2 N TR 5.
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[1] Andrei Korobeinikov, Global properties of infectious disease model with nonlin-
ear incidence, Bull. Math. Biol. 69 (2007), 1871-1886.

[2] Michael Y. Li and Zhisheng Shuai, Global-stability problem for coupled systems
of differential equations on network, J. Differential Equations 248 (2010), 1-20.
[3] Tsuyoshi Kajiwara, Toru Sasaki, and Yasuhiro Takeuchi, Construction of lya-
punov functionals for delay differential equations in virology and epidemiology,
Nonlinear Anal. RWA 13 (2012), 1802-1826.

[4] Gang Huang and Yasuhiro Takeuchi, Global analysis on delay epidemiological
dynamic models with nonlinear incidence, J. Math. Biol. 63 (2011), 125-139.
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Lyapunov functionals for n-strain model with delay
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HORRAKREEZEEL., TNOICEHBMNGTENZEAL, SOITERTERDE
NEFEE2ETHEEZE DETILADOERANTEZ Y7/ 7 ABHD
BRZIERITo> T2, ChbIZEY, ELDETIICEVWTEHRIDOKE
EREMERT ENTET,

CCTMARBFEKIZKHT, V7 T/ TJNBEREBEBRT 5-0DEMLHE
ERBRTHENTES,

1gev421104@s.okayama-u.ac.jp

145



0000 (O000000)J0-51 90 130 (0 )0 15:400 16:00 (O O B)

ENGLISH

M athematical modeling of immuneimpairment in HIV

infection with antiretroviral treatment
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Y. Dong?, R. Miyazaki? Y. Takeuchi®
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Abstract

In this paper, we study the dynamics of a mathematical model on cytotoxic
T-1lymphoeyte (CTL) response to viral infection under the drug treatment
and structured therapy interruption (STI) scenarios. The inclusion of
immune effector cells reflects the belief that they play a crucial role
in the context of STIs. In addition, we consider the immune impairment of
immune effector cells at high virus loads. We show that including the immune
impairment, by implementing a saturation term for immune effector cells
loss, is able to have multiple endemic equilibria. The existence and
stability of the endemic equilibria of the model are analyzed. Furthermore
we discuss the model in the context of its representation of two methods
for control ling HIV infection: reverse transcriptase inhibitors (RTIs) and
protease inhibitor (PIs). The treatment strategies can boost immune
effector cells to control the virus load. Numerical simulations are
performed to illustrate the analytical results.

1£5145040@ipc.shizuoka.ac.jp
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Global dynamics of epidemic models for vector-borne diseases

and free-boundary problems
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AREBETIE, BRLEDORITETIL (Epidemic model) D #ED FRE A7 b
EZFHODEETL, EXABLEEH RO zHAVVEBERRICET IEFOHERE
BMNAT5H BEAMIZIE RAMOIZVTLHEEDENEY (vector) I2&-T
SIERIENIBREEDTIBZRANL-NH, BEBAUICERELAGTEIATLSD
BFREEN (vector AOIZHITHBREME) ZE8TREREEETILERANTL,
Lyapunov BB DERIZE > THELNLSAEBEME S (endemic equilibrium)
DREIHEREICETHHE [11 2z, ZOIE ([2] B E) Z8BNT 5.
IHIZE, BEEEBETHS Stefan EOBEHERME ([8] 4 &) DFEDEER
EEFEERT S ERMICIE, EXBEEH Roprt 1 KYKEWVMEETHOTE,
VHBZICET52EBEEORESIZEST, BREFEDKRBIUARITIRENEL
T EHEFELBA LT

(275 3]

[1] Y. Enatsu, Y. Nakata, Y. Muroya, Lyapunov functional techniques for the global stability
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*Email:sugimura.kaori@is.ocha.ac.jp
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Jigsaw puzzle pattern in the epidermal cell wall of leaves

SH GBI FF, MA/EE’ KREE® MHEHER® =H#E"®
Hisako Takigawa-Imamura®', Natsumaro Kutsuna®, Takumi Higaki®,
Kae Akita®, Takashi Miura®
*HAKEE - E, "HEXBE - $ifis
®Kyushu University, ®University of Tokyo

EREMBEOZHMEENERINDIA DX LEFEH/UICHANT -, WFE
MY TIE, BEICEWVEREEABBKRMASZEM LT V=X ILEDOEEIC
ZIELTWL,, FEELRETTEHERENEIY ., HIEREELALYRECAY
HALEBKEERT ., COLSGHBEDZEHMBEREA D =X LIZDOWNT, (1) #
MEDERBLIUNBDE—VF—N—»H0o4E L5 (RIGIEER) &S {REH
&L (2) MREBOEMBOEXICEK>TERENELD (WER) EVWSRREEE
Z. TNZTNOHEBETILOLEREZT o1z, RIGILEETILTIX. BEERE
BERDNEI—VBRETIVERAL, 722 —X7 14— FEIZK > THAETE
ZERELIz, NFEETILCTHE., HiEEZERTREL, HITEEZRTET S
REBEL-, HREEBORRBEFLI2L—230F528I2&KY, WAD
ETI/ILTEHBEEDEMABIR TSz, ETNUIIEITHIMKRELDOHEH. &
VERELEROBER/UFAICONT, P04 XFTATOERRERBOLEILE
BIER & LB L DDERT 5.

Lhisaima@anatl.med.kyushu-u.ac.jp
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IRFlElE L 2 £ 5 Gl o BiRe € 7)1
Dynamics of the hematopoietic stem cells with

time delay

WEFRY ANBUE ~ #EE 2t
WRAFRY B mAERE

Nara Woman’s University, Miki Hamada

NaraWoman’s University, Fugo Takasu

MRS & EE Sy 2 SRR S 1L 5, Ml D b & & 7 2 il s
WIS TH 5, G s TEES N, Y4 A1 v DiE
e 8N X o T, ARMERSP IR, MM 72 £ o g fiia~ &3k 32,
N OWRITEIME XN, e FDOEATREI 2 FELEEHRTH 5,
AWFZEClx, EimEfEoBEICEI T %2 Adimy & OJefTii%e [1) 1SEH L.
HHFEIRE 12 35 1) 2 I RBEN DRI FUI D W TN 5, Adimy & OXE MM
DEJFEE 7 V13, FEIMEEHIZEE 2 12 B3 2 B RBEN % fE 5 KOsy R
Thzo6h3,

CC% =—(0+ B(x(t)))z(t) + 2 / N w(r)B(z(t —r))z(t — r)dr
2T IFMMEDILE, B(x(t)) (FHIIEEERIC B 2 0 X 2K %
S U A o« (=t 5 W Hill B 6() = fo el T2 B
Bo IFTHELDORAMET 0 13 Gy IS BV 2HBEHEE (cells/kg) 2 £ T, n
(& B(z) DHIRIEEE 2 1T L ORTIREDES VW AR LTV,
BI%L w(t) 13 H CEMIFOIRFEEN 2 5l L, R OFEEI%

Mu—{fimbt%mﬁtéﬂ

0 (otherwise)

ThHZ2%, HOEEIZ XD 1 >0&#ilas 2 > DRI 22§ 2 720,
RE2 MR- T 3,
ZDRIF T A=V EIKE L TLERMEZ B THIHL IR >T 03,
RERY —Tlx, IRRENZ G 3 2 FETPEE S & 22 R o IR O BIfR
WHEHE LB 2179,

SE 3R

[1] Adimy, Mostafa, Fabien Crauste, and Shigui Ruan. ” Stability and Hopf
bifurcation in a mathematical model of pluripotent stem cell dynam-
ics.” Nonlinear Analysis: Real World Applications 6.4 (2005): 651-670.

*hamada-mikil281@ics.nara-wu.ac.jp
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Population viability analysis of the Rock Ptarmigan Lagopus muta
japonica in Japan

BAREEY., IMMREL, hfEER. BEXIE®
Ayaka Suzuki**', Atsusi Kobayasi®, Hirosi Nakamura®, Fugo Takasu®

I ERERE - ARBIXIE. PRIBKET - B, CEMK - HE. ‘TRx - &
Nara Women ’s University, "Toho University, °Shinshu University

TE, WROBHRICHT HBIIHEZEFET S5, BRD S 4 F 37 (Lagopus muta
japonica) HZDSEM 1 DTHD, A4 Favk. LFEHOIHEHDIZLEL &
L. BULRIRICELLI-ETHD, TORTHARADS A Favik, KiNFEHOE
IWFICOHFERL., thDMEBOS A Fav LEdELICREE SN, HARFEIRICH
9 2HETHD, WE. BRDSAFawlL 2000 FFE ELvbn, IREBEEADHM
wmEE I8 UV IEESNTLD, BEHEM. BRSA4 FaEKREOMRE
NTHONTEY. VT3 VvFH A XPERFRE WS-, BARBSEICETLIERT—
AMBELENDKSICRY., R X DOFHEAFEEIZHEY DD0H D, AHETIL.
FHRELEMICODVTEBONEERBENSA—2FBNTS A4 FaYOEKEERS

AREMER T ZEIT 5. THIETILZ AV RERIEN & EARR— X DOFEERHE K
BEREETIVICKEY., BRAEKREOHERY RV #5EEd+ 52 L xBi59 . £EKIE
FRHICIKEFT DRI T—EDHDONEEH. —EDHETEFETEETEDS.
VWS HEERGHEARBREZERT IHEAEZRKEIE. KLALBREDTTOMHR
)R #EEHET 5,

suzuki-ayaka0820@ics.nara-wu.ac.jp
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ANEHEDERBEFATIIORAOHEBETIL
Mathematical model of generation and collapse
dynamics in human society

kMEMAIE T, REBELA—" IMEFES, FBCEY BINFAD,
HEAEES, KBKY AEEX*
*¥T. Kano? K. Osuka® R. Kobayashi®®, H. Aonuma?, M. Ishikawa®,

Y. Sugimoto®, D. Owaki?, A. Ishiguro®®
*HRALK - B, "BRABRE I, °TEBKBE -3, ‘dtK - BFH, °JST CREST
2Tohoku University, "Osaka University, °Hiroshima University,

YHokkaido University, ®JST CREST

AHIBIFRIZ ISR TEMETH 5. B 2 ITRF DA
DANHBERZZZTHL Y. AFELITBEVETMS T
DR TH L. R ORI & & HIThDO BRWAENTE,
TN—=TNEREND (bHAHATITIEIMA L DT At
F7, URZEZHFDABNDLETHAD) . EZAN, HHE
ETN—TBDREIND &, TV—7NTOEELEEZ T
EC MAENRL BT AR T NV—T2ROHTZ &b
b5, LT, FA—T72ROM Lz NITE 7287272 A H
Rz kDD, ZOXHTLT, HFxBREHSORLHOR
WS Ao THWLD0THD.
DX BRI NFIBIRIZED LS I L THELT 5D TH A 50?2 RHFFETIZZ DR
WCHEDNG N DB A D Z L2l B D, FATHIZEICRB W T, MARIZIR U TREIT 2 KE)
%ﬁﬂ%ﬁ@%% WIRDBEWEZRILT L Z LN TWD[]. AMETIEZ OMAE %
LITERZTS . BERIICIE, BMAOMEREZ i) TRIL, MHF L OMMEEIDE
D“C*Hi EOEHECHH ONHZFHT2ET AV ERET D, vIal—va VOREE,
7 IAL =D ES N TITENDL R ED, SN SBEMRRITEONBRS N (EX).
[1] D. Tanaka, General Chemotactic Model of Oscillators, Phys. Rev. Lett. 99, 134103
(2007).
ltkano@riec.tohoku.ac.jp, 2o0suka@mech.eng.osaka-u.ac.jp,
sryo@math.sci.hiroshima-u.ac.jp, 4aon@es.hokudai.ac.jp,
5ishikawa@mech.eng.osaka-u.ac.jp, Syas@mech.eng.osaka-u.ac.jp,

Towaki@riec.tohoku.ac.jp, 8ishiguro@riec.tohoku.ac.jp
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Paradox of biological control:

Is introduction of multiple natural enemy species effective?

S ', IRIAHX® #EAE
Yusuke Ikegawa®, Hideo Ezoe®, Toshiyuki Namba®
" KERFF KB - B

*Graduate School of Science, Osaka Prefecture University

AYHRE. BREREZEEINODRBEBAT S ETHRI SAETHD. D
AETE. BROMRELITEH-0HIC, 1EOFRICH L TEHEORBABASND
CENHDH, RBEMICHER-HEHEERANDHSEE. COREER (HAERERE)L
ETNZEBESXEB (FRFHEE)EEND 2 BEZEDAEOXE MEE)THER ST
ILEAHER (IGP R)THD, HHML IGP DERMARE. HEBEEELZ LV ZHE
TRHIEOHEREZAVD L 2BEOHEBEZAVEEE LY L HFEBRED TEHERE
BENMNS KGR ETFHT S EREOXRBEATEMHBROMNRZLT B SE
%) —HA. RAMETREEHREOXBEANENHIHBFRONREEMESESEHEELH
Y, BRFPAE—HBLEVWIEDLHD, CORED 1DE LT, EFRARTIIEHDIT
BORABEMEZEREL LWL ENEZ NS,

ABETIE, HHAG IGP ETILZHERL ., RAERBEOMEE L VHEEDEER
TN HEHREEDTEHERBEREICSA SR EERAN. HARBEL 2EORESE
DEEOCHEEICEKELTESO—BAKXRAYORRESEXRICESLSICHERSE
BriEfTEI 2 & B ERET H. HBERFIHAAFEE LHEFHREICHLTRA v F I
BZEII2E L BARABEENDNS WVEREBICHT AHBRERNBELICHENTINE GRS E
RET o

MBEDAAVFUIHBEERE T HAERBEONHRETHNOHEEE LIS
&, REEOFIL FRFEEASE TLIE, BEHEORBMEBEAIZL >TEROFENR L
HEhtz, T REEBORAA v F U IHBEALETERE LGS, FILFRFEEN
REWVMEETH. RBROBEEN GO, 2F Y. EREOXRBEANEYHIBLBRO N
REBMSEDHEELH D ENERWITRENT, —H. HBEDRSA Vv FUIHER
DHZEZELIGEORRE., HRMTERAREEEMICEDL LG DT,

! mu304002@edu.osakafu-u.ac.jp
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Gait transition mechanism of quadrupeds

FNEREY, KBXBEEX®
Leona Morikawa®', Dai Owaki?, Akio Ishiguro

“BIL K - EHF, °JST GREST
aTohoku University, °JST CREST

b

B, BESOBEEECHEEE, REICE C THROWARBGRZEIAICEL
SHEBHIEITKY, TETFELSBEHRBET S COLSLGOHBMOSHRESET,
L HEIZATET B CPG(Central Pattern Generator) & FE (X 2 R EIIRMEN % ZEHEL, B
DHMICERZRASE LI LETERINTVSEEZALONTWLS. LMLELNSL, £
DERA D ZZXLIEREZHL M > TLVEL.

NFETEESE BHBMOSBEERA DX LDOFEAZENE LI-AREFHEDT
Ef-. LT, #HEHEESZNLE-HBEOMEERLY L, BESEICER L -HEO S
PHHEBERICEEEZSVEHEL CPG ETILERELEM. BRET ZHIHE| 2R
Lr-mpioRy FEREL, REFEOZLUMZKRIILE:. TOHKER, BHERELELIC
IECHEBRMNDRL—RGIA—-+OY FEDHFBEEBBORE, BEBFHEIEIC
I C-FEREEICE TS Ay FER—XDHEE
thEI BRI R SN T-.

AMETIE, EHBYMOSEERA DXL
DOFAZEEL, ChFETEHRLTWVGEM T
BREFEANDSEBBOERICODVTEET 5.

COEMD-®, H-LGERERAFEL, EHR
METD. EEOCORETHSETAHLNTHEY
DEBEBDAREZ LA DOTHNIE, ™
HEMNRT HoW SR EETEARETHI L
HEFTES. B : BFELI-EE

SE X

[1] Owaki, D., Kano, T.,Nagasawa, K.,Tero, A., and Ishiguro, A., *"Simple robot suggests physical
interlimb communication is essential for quadruped walking", J R Soc Interface, doi:
10.1098/rsif.2012.0669, 2012.

morikawa@riec.tohoku.ac.jp
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Analysis of Canadian lynx and snowshoe hare population

cycle using Noether's theorem

Eih @ FEAE Eth®
Lisa Uechi®, Akutsu Tatsuya®
P HEKRE
abKyoto University

AMFFETIT, EERCRIFBZICBN D HE - SRR E R T RENRIFREET L TH
L0 T T NT TR AT KEYLRE L, ZRTCOBEERTRER S, 72D% L DI
MIBEZ S AT 2 nIRIENDETVERE Lz, & LT, FERBENT HE Ky HRERIT s
L7770V L, KREICRT ORFAITH LA —F =TT Naexr—F—
DEBEHANDZ LICLVEH LTz, 3= —OEHEND ., BER IO IR & oy
KDONRTZ A ZT VAT DRRFRIZ RO LA IR O BMRITRAFRI HHIRR S 2 &
D0 e —4 —OEBZ W CE N U7 2 RAFEANI 7R T ¥
TR E L TERSN TS EEFFLRD LN oo, o, BEKITO 16
FERRIE W 5y T RE R TRy 22 LA & 0V, Binary—coupled e TH L, TR %
BCF (Binary-coupled form) &4 fHiF7-, % LT, BCF (XH M0 TR OMBEDMETFEN D
BHINDRMETZTIRY . BRI E 22 LR oo T,

2 nIRIENDET LEHANT, ARERICENDIFMEHRHGELR OB E L TH LT
LAY vralax v XOREEREEMBLOT — 2 14T DI ET T2, A
YR AERBET L OFEAP T2 A 7 VERKRT D ENMLATEY, 2%y
PEOMEAEBEE L TN OIZHEVEEET 2 Z B0 ho Tnd, 2EBOND E T /MIZHMNER
BE#ZMA 22 LIk, AA T~V aoEEREHAEE L, ZIIES 2% T FFOMEK
Bafgd N TERE, HREEEBEOT -2 0L G LN MREE TS LITLY,
HEEE DEIFT A 0% U T THDL Z N yholz, Fiz, < OIEREHESHE G TN,
RIFHBFET D LD v AT 2BV, BRIFHIZ —BICROMITIER ICZE L TH
DO EFRFOZ LNl

Luechir@kuicr.kyoto-u.ac.jp
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ENaC #IfBRENREDEIRET IIVIBEIC KD

LR Na'ixfl oSN 77 0—F
ENaC dynamics in the intracellular space: analysis of
Na™ transport in epithelial cells by mathematical model

kA BT, SE EED, Ak RO
*K. Sasamoto?, N. Niisato™?, Y. Marunaka®9*

CREFEX - E - F4E (a4 5F) CREFERET - )I\AAAA ) ZDOX
° REPFE AR - MIRRLEIE I PR ERA - BARE - SR
2 Undergrad. Student (4™ year), Kyoto Pref. Univ. Med.
b Dept. of Mol. Cell Physiol., Kyoto Pref. Univ. Med.
¢ Dept. of Bio-Ionomics, Kyoto Pref. Univ. Med.
d Japan Inst. for Food Education & Health, St. Agnes’ Univ.
[BEEEWNZE] ENaC (L Na+rF v V) [dfiifads JOBESE LR 12
B L, WiKIED B OREIECHARFDOFEKRO 7 VT F o A FTEBEESEIZB VLTI Nat
(FF) I A AT L C D fifa e IR RN 36 X OMAHR Bl il 722 S I BB e @) < 2> T\ 5,
ENaC %/ 3 % ERAIEAN~D Natiit A&idfk ERfilE Natliit &2 HE L TBh ., EX
B B Nar@E it el L BEE LIS, 2 Natfit AEITEIC LR THmR EICAF
1£9 % ENaC #2&f7 L, ENaC ORI HTREGHRAL 2> & THERIRFS I ONESRIR D & Ml N~
OBEHEEHREIC L VRS TND 2 & L0, ENaC (285 Na+WI a2 i 5
T D 720iE, ERMiN ENaC SifEHIHEEME MR35 Z LR AR Th 5, THin
I AN~ E) L7 ENaC 23filaNICi W CTERE T = v 7 252 7215, MR e
NNV YA T NVT o0 RSN D0MT K Y NatIUZ T 5+ 5 FRTER R - ENaC 3§
BRAZHELTVD EWIBBET NV EZRLAITRD 4 AT v TGO THELTZ,
1) Insertion : AN EFEGHAL )N B TG~ DO R B2
2) Endocytosis : THUGERD b AN ~O B @iz
3) Recycling : = R A b — 3 2% OMIBLNRTEE L~ OB Ehimfe
4) Degradation : = R A h— 3 RZITHIE S LR
T E ZOBILET AT DR AR R 2 KO T2, ZOBIET VB L O A D
M T T ENaC OESAEBFAIENER 2 W T, ERG#aPN ENaC BhRgi iz B8 5-9
LB 217709 2 LI, AL T CoMEAN ENaC #if82 Tl L., & OiERE
HE L7 O T AR R SN2 D THET D,

I marunaka@koto.kpu-m.ac.jp
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BEZEODNITVTZHET Twitching EED
BEESHESIaAL—V3 Y
An individual dynamics simulation of twitching motility of a

bacterium with the pili

FABRK', BIHK SEEF
Ryota Morikawa, Takeshi Miykawa and Masako Takasu
HREERXE £aiPdH
School of Life Sciences,
Tokyo University of Pharmacy and Life Sciences

REECKE SEFRRZFONI T TOXRAICZIE, IVEEE (Type IV
pili; BEFRTFP) LIFIENZ 2 VNV BENES L TR SN -BH#ENSEHBUT
W5, ShodN\ITI)TEREVREZBEHT 5K, REZEAZREFEFTHRE
SETHRIMEWESEE, TAEMBRIELILICE>THHTLHI LM
BNTWLS. COBENL twitching (B#E) EB & FFILh, AIEL RRZHEIC
PUBZDIENERBEICL >THMONTLS[]. COEEEEIERY) VY
a3y FEMEEIN, BCESEHOBREDSBD 1 ANRICEL I &ITKY,
HENMBEI—TICEVWTENNY FILERLND LS, NITFTYTHAE
EFdEEZLNATLS. [1,2]

BRIXBEEZH I twitching EHETS5N\ITU 7 —BEXKDEEEARS
=8, FEERBLICRIARSINEZREAREO/NY T 7HBERERNTE
BT AEBAFETIEBELE:. ZTLTHENGREICEDVTREORE®
EhmZEEIEDD, EFEBEOIIAL—2arETY, NIOTUTICE
(F2R) 593y FBEHDADZXLOBRELUVEREDLERIZE ST,
BREDOHBLIES TOMITMMEZHTE L1

(&% k]
[1] F.Jdin et al., Proc. Natl. Acad. Sci. USA, 108 (2011) 12617
[2] R.Morikawa et al., AIP Conf. Proc. 1518 (2012) 590.

I morikawa@ls.toyaku.ac.jp
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BT REBRDSREDIVEE FTOBBBAA=XL
Investigation of inter-limb coordination mechanism of ophiuroids

via arm-amputation experiments

* {EBE HEEHRY, M RIS REA —F: R &8
5B -E° BE Ex
*Eiki Sato?, Takeshi Kano? Kazuhiro Sakamoto? Yoshiya Matsuzaka®,

Hitoshi Aonuma®, Akio Ishiguro®®

ALK - @, PEAEKER - E, °dt K - EFHE, ¢JST CREST
aTohoku University, °Tohoku University, °Hokkaido University, 9JST CREST

JEE ML, FRICHLEEZ
I B HBEHRICH Oz 5 RORir o
WS NLMEEBYM THL. 7EE
I, BODOHIZERD RS L,
iz B S L ClEliEd 25 2 & 3
ODITED, TOBRESRETZ LI, OBGABIOL L CSESERnat—Ta v
ERIETLH[1]. 2O OEL L, b CHMZR DR DA L - THEILS
NTWDZEARBEINTND[2]8, TOFEMITIKALE LTRHATSH 5.

JEE NTOWDTNE, BB T D SN TOmFHEZE L TRIL TS &
EROND. AR TIIFICBRBHHICER L, 20X =X L0 % BIET. £
DU EE MBI B O OR AR T 2120, BN A B E AR Br< %3
WD, O, Bak L CE LiZso st b7 (EX) 2 VW CirahEis s
Tolz. TOMPEELLICETAZBEL, VIal—ra Ik ITEBISEE R H
BTH5ZENTEREOT, iET5.

[1] Arshavskii, Y. I., Kashin, S. M., Litvinova, N. M., Orlovskii, G. N. and Fel'dman, A. G,
“Types of locomotion in ophiurans”, Neurophysiology, vol.8-5, pp.398-404, 1976.

[2] Cobb, J. L. S., and Stubbs, T. R., “The giant neurone system in Ophiuroids I. The general
morphology of the radial nerve cords and circumoral nerve ring”, Cell Tissue Res., Vol.219,

pp.197/207 (1981)

L esato@riec.tohoku.ac.jp
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T LRXBERTEIOER MR & R
Theoretical Framework and Experiment of Random

Avoidance Behavior

FIEMEAY, S£HZE® WKHEM®
Masato Abe®', Minoru Kasada® Masakazu Shimada®
"WRRK-BEHYRT LA
The University of Tokyo

YATENCBITDENE DT U X AR AT ELS DO HESINLTWADIZL )b
5F, DT X AR ABKROEISHIIREFR T M O e300, BERRIZE
WTIE, Lévywalk: KIiFi s 7 v AT 4 — 7 O—FEDN ISR BRER TEN Th
HZEDMESNTNDIN, ZOT U F AR ARKICARENRBEERZN O ST
TIERW, BIE 28T 57 X AR ALY BERED — D1, ffEE) G O
THARFREETH D EBEZXHNDHT2D, AU TIEIREEHRET TENCER L, X
MR ICBIT D T U H AR ADEREZET HIZOOMmNR 7 L —LT —7
BHTICHEEL LT, B /EEX LA E TCOBERMITE 2503, Tl
RAREMENME T 25, —FH, 77V EHOL YT VX LARXAEHTHET
BIARFIREMEIEZE VDS, Z2BE TOBEFRIIES 25209 hL— A 70
D LERL, Lévy walkz X— R L= BB REh & FNRIEIc e b 2 & &
WET 5, Fo, arva—20RA7 ) —r EZEBEOEET -T2 b
ZRE L., ANZKiie LTEREZIToEMEELEOE TS L, #Hig & Oxfii
BRSCEN X ICH1T 5T v LR AL NOEEREDBEBRIZONT HEERT .

I masatoabee@gmail.com
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Mathematical Model of Amoeboid Locomotion
with Large Deformation
kEYIRES Y, mEERLS, MHEC, BREX
*S. Horikiri?, T. Umedachi® R. Kobayashi®, A. Ishiguro®¢

"HRAK - EBF, P2 T7YK, IEREKEE - #, ST CREST
aTohoku University, °PTufts University, °Hiroshima University, 9JST CREST

T A= NEMEHTN D EME, R IR AY T S T IR & O RIEAFIE LR
WS, BEOEREER S CERRBRREICEIGT 2N E2 AL T 5. WRITZOEE) A
B = A MIENTCBREMIG A FFo Y v TR N RHIBERI TR Y Lo Tnd &EE X b,
AW OEE A F = A LOWRIEZ R 55012705 2 ERMRFTE 5.

FATHFE CIZEEREE AR OREICE R L CTET ABELIT-> TE -, BEEMEER
KOHEIZIE AT 7 7 I ANVRBEBFRSALTEY, VA v 7 ICMffizig ik &
TIHIPEOWRE 2 Z L TWH U FIRE)FREIT N RBERIC L > TY XL Z1T->TEY,
Z I ANFRERENC L 2B EER 2N 2 5 2 & CTHIEMEPFFOZE BT — R
ERBLL, EBEBETHEEEZRIKTERICOIVBRZONDET VEBE LR Ll
PRIN D IATIFRICH T 2 F T /VCTIERETE Z 22 B BRERICE)S LT  EENIHFBL S
NWTWiEhoiz.

AW TIL, TATHRICBITD2ETNVICH LI REIEA T = AL EMZ D & TRER
ZAREE L, EEYORAELEMICOHEICTELLOIBRBLLE. ZLTaryta—4% EToO
Vialb—varalfToti R, B REEICHELZEBTH-OIE, naEe—Ta v
DOFEEFEBICED DNE T A —Z BRERDEMA T — L EHFLTNDZERKETHD
72 EOBIERNEI RS/ OO THRET 5.

2 EBEIN

[1] Takamatsu, A., “Spontaneous Switching among Multiple Spatio-temporal Patterns in Three-Oscillator Systems
Constructed with  Oscillatory Cells of Slime Mold”, Physica D, Vol.223, ppl80-188, DOI:
10.1016/j.physd.2006.09.001, 2006.

[21H 8, fERdn L, OHEREE KRR, AR, “EIIC R DIR DBV A2 RPUKTFANC B /IRE/R T A —
B Ry b o B EBHEE", 5 30 B EAR R v NEREIGER S, THR%E(CD-ROM), 1D2-2,2012

1 horikiri@riec.tohoku.ac.jp
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BT ORYE - #EFICBETIHEETIL
Mathematical model for incidence and sustension of Sea

Desert

AH KxE
Shigehide Iwata
HRBFEKE - BEEMER

Tokyo university of Marine Science and Technology

EEIEBEEICE>DTEHELGDIETTHCEINGHELTEERATHS =0
HERODPTEELGKREZR-T, EENTRTIIRRIEIUAMNICHI N SR
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The mechanisms for the coexistence of many species in

terrestrial plant communities
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Effect of neutrals on polarization in an opinion formation

model
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A mathematical information processing and body formation mechanism in development

Mitsuo Takase
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Conditions and a mathematical mechanism for a body to be able to be formed
according to the information of genes in development is considered and proposed. One of
the purposes of this study is to make a mathematical model on PC for the formation
simulation. The other is to find the way how for a real biological body to be formed.
[The condition]The main condition for the body formation is that every pair of adjacent
two cells should have a similar expressivity of each gene of all expressed genes in each
cell.

The condition has the slope continuity. If there are three sorts of cells A, B and C
with a similar expressivity of a gene where A has the highest, C has the lowest and B
has the average, then the cells are aligned in the order of A, B and C not being aligned
like in A, B and A because the expressivity of B can not be nearly the average of those of
the adjacent two A cells. and this makes a little distortion. This means holding of slope
continuity. Through (1), a body shape formation like sine curve is expected.

Cells with these conditions can have the following abilities.

(1) If there is an expressed gene in each cell by which the cell expresses the value of a
point of a sine curve with a wave length, a big group of these cells can make the sine
shape along the body length which means the group has a stability when they form the
sine curve shape. The multiple sine curve formations with different wave lengths can be
formed by having the different number of points in each cycle of each sine curve.

(2) If three genes each of which gives an orthogonal sine curve are given, the condition
with the assumption of the orthogonal character of genes like sine curves in a body
shape formation can have ability to make a body segmentation like what is done by gap

gene, pair-rule gene and segment-polarity gene.
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Foraging behavior in stochastic environments
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Synchronization of coupled genetic oscillators
under collective cell movement
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Network design under conditions of oscillating demand

using by a biologically inspired algorithm
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[1] A. Tero, R. Kobayashi, and T. Nakagaki, J. theor. Biol., 244, 553-564, 2007.
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Apoptosis Model in HIV Infection
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progression of the infection to AIDS. Journal of Theoretical Biology,in
press

[2] S.Iwami,S.,Nakaoka,Y.Takeuchi(2008). Viral diversity limits immune di-
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Bayesian parameter inference in systems biology
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[1] K. Hukushima and Y. Iba (2003) AIP Conf. Proc. 690, 200-206
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Relative effect of direct and indirect selection in sexual antagonism on
the maintenance of sex
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How do quadruped and hexapod animals differ in interlimb
coordination mechanism?
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[1]Owaki et al., ”“Simple robot suggests physical interlimb communication is
essential for quadruped walking,” J.Roy.Soc. Interface, vol.10, no.78, 2013
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Decision making of cultivation and pest settlement by

global warming
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Understanding flowering timing based on a synergy of

temperature and photoperiod
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A habitat potential simulation for mammals
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[1]D.B. Lindenmayer, J.F. Franklin, J. Fischer (2006), “General management
principles and a checklist of strategies to guide forest biodiversity conservation” ,
Biological Conservation 131(2006) 433-445

[2]BREEE, PRk 7 FRREREL 13 (1995)
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Mathematical model of snake locomotion in narrow channels
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* Fuyuhiko satake®', Takeshi Kano? Hisashi Date®, Kousuke Inoue®,
Akio Ishiguro®®
"RALK - BB, "BHETK - FEBI. CEWAK - I, ST CREST
“Tohoku University, °National Defense Academy of Japan,
°Ibaraki University, 9JST CREST

SEREHERICHT DR BRELZTGRICED 2 L& T, BREIC
JECTEMICRR IR BNEFRBT 5. FRIRAEZEMIZEHB N T
X, HEOHKRO AR IS, HERBENSLZITD %
FIFHLCRI G~ T2, aveLlT s —Foat— g0 Lif
ENH2BEEERET L5 (X)), Zorat—ya T b0
DEESBR AT =ZALZIDEBL TN EBEZ LD,
ZDOFERERIZITH B IS > TR0,

AW T, REEMIZB T ~vtDa LT 4 —Faa®
—vaYOBEMET VT EITO . EFEGHEOIL, HIE T
RO BRMITHB LT E— A FEKFTTRAESED &
INRANCHEITHERE CTX 5 2 L ZHGRMITR L, ZOREE S L1
U7z B A BRI R 232 58 L 72[1]. ARFZE T, Z oflEanc sy
KMBEDIEERAFTRICE S R 7 4 — RNy 7 &2z
T HAESEEER 2R T 5. v 2 b— g CORE, —EH
AN X v kEERIcB T a LT 4 —FraE—v g v
EHBT AN TEOTHETS.

P PEN

[1] H. Date, Y. Takita, Adaptive Locomotion of a Snake Like Robot Based on Curvature
Derivatives, Proc. of the 2007 IEEE/RSJ International Conference on Intelligent Robots and
Systems, pp. 3554-3559, 2007.

1 satake@riec.tohoku.ac.jp
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A spatial population dynamics model of tit for tat strategy on

continuous space
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®Nara Women’ s University

H, WADOTY V<57 — A7 L0 — A28 W CEMEED N FIZEH
ﬁéﬁwﬁ#§<ﬁém1wé Loy L, TEROMENT 02 < CTIEZEM & 8 1Ik
(ZXY) o 7B ZE R MEE SIVTW D, AAFZE T, SRS ko2 Lo
HHZROLE A2 & DEfe M 28 U, EROFRSIZES R —R 7 — L0
L CHERDEL Y — L TR T 5 2 L2l i b, WAooy —ATlE, 7
LA Y —DOIEARR RIS L LT LB O 2 8HOTEEE 25, Lo~
W UBEIGS0 87 1 T HRIG & o TR ERTORBRICIG U T2 4 zé%%ﬂ%ﬁ
DOEIZTES B> TWA Z ENFALNTND, L, #EROFIGRICHE
LT — DBEGOMHNTIL 1 % 1 TOXMEOAZIE L TEY ., LoiK Lk
2D 7 LAY —IIHFIIINTLI L ZEOEEHFITKRT T T, HICS
NIZONE VI FHFERBZT 2EOMEN BRI TE 2, AFETIE, L
O&Lbﬁ%ﬁ&éﬁﬁkbfﬁﬁ®ﬁﬁfm$ éﬂti@ﬁ%ﬁrb /N
e CHTPEDTEATOTA2 N\ DY 720 BT Y 9 & BTk L-2
T®$E$k%@$%:‘ﬂf L. HOHTF _Lof_ﬁf? éﬂ#énf:ﬂ':%ﬁf%zﬁi%@
2O A E 2 %, B2 H OB DO T LA ¥ =D EVIZEEBEICIS U T
KFHR 2048 O R RIL U AR R IR E R R 5 O T, EOXHMHFLEL <
W TELEILMPMEE 2D, VI alb—ya VNI LD, BRIk
LIEMHFEHEFPEVBLEFLZELSRETAZ ENBEICTHLINERD,
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Mesoscopic models for chemotaxis and population pressure
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MIMS, Meiji University

NITUTOEEREIZRREND LS, S HEE (18) SEFEDHEEE
R, EPEFAOKFERICEVWCTEELRIZR-T, ERFERZHEICLT,
EAROEEZFHMICEERT S5V ALGRAEALLDETILENTHOATLNS—F
T. EBFREOBFERICOVWTIHEHASAEXZAV Y/ OLGHRANLD
ETIVIEL LRI SITHNTULVS,

AEXRTIEK, 2/0EXIVAFECAYVRIEYIRY—ILTOETIVIEE
BiEL. Tt EZRIAFERS LUCEARBEENIZL 2 FEADKRFERED
AVRAEYYETILERBNT S, £z, TNUHDETIVIZ, HBRAEDRZ
RYANT-ETILLEHHETHENT 5,

1k _oda@meiji.ac.jp

191



oooo@ooooo)yop-33 o0 110@)b00Db00 12:30013:30

FHEREBETICETHEKRHEE
Population dynamics in heterogeneous environment

-Application of fractal reaction theory-

INBRX " SJmAER E4KE®
Kenta Yashima®, Sayaki U. Suzuki® Akira Sasaki?®
"BEMRKERKE, "TRBEXBREHAR L —
aGraduate University for Advanced Studies, °NARO Agricultural
Research Center

In order to deal with the heterogeneous nature of the environment,

formulation based on lattice models and metapopulation models are commonly
used in mathematical ecology. These models are analyzed by a numerical
method such as Individual based model and by a theoretical method such as
pair approximation. On the other hand, in the field of chemistry it is well
known that a theoretical framework based on fractal reaction is efficient
indealing with the chemical reactions in heterogeneous medium. This theory
is effective when the movements of the reactants exhibit a peculiar behavior
termed anomalous diffusion. It has been found recently that the movements
of some walking insects show an anomalous diffusion. Given these results

we propose a new theoretical framework inmathematical ecology; application
of fractal reaction theory to population dynamics in heterogeneous
environment. We have applied the theory to a plant pest disease model and
derived an analytic form of basic reproduction ratio RO that incorporates
the heterogeneity of environment explicitly. We would |ike to discuss the
effectiveness of this theoretical framework further on.

lkenta.yashima@gmail.com
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Spiral formation in heterogeneous discretized excitable media

AFE—""IREKX:L BXERF": X J. EE"L LLXE?
BHAXKEERKEBRES X T Fa2—F (MINS) !
AR EMBENEHRER 2
Shu-ichi Kinoshita', Keita Tateishi? Mayuko Iwamoto'?2, Nobuhiko J.
Suematsu'? and Daishin Ueyama'?
Meiji Institute for Advanced Study of Mathematical Sciences (MIMS)'

Graduate School of Advanced Mathematical Sciences, Meiji University
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BEMERICEFEIRNA FIILERIEEOIDEN AT LIZEVWTRELA, VX
TLMBFEO-ODOHEEEZESEHLHNIETHEICO AT LBRRICESSEELH D, FIED
ffl& LTI, /vF (Apis dorsata) MNEDHHO-OICEKXRE L TIRSE S LMK
FHENTTEIN H Y . BREBDOHIE L TIEDBICEWTEN DS R/INL T ILIK (R84 F)L1)
IVr)-)BEFoNnS, COLIGREMBEARLIDR /A FILIRIZDWVNTILEER -
HEHFEOEEAIMNOHAREIATEY ., FREIBOEZICLEYHERNMNIINLGER

(Vulnerability). EEYOEE. ZRNLGE-—HREOFZELLEIZLY R/INALFILK
NEETDHIENMONTLND,

AR CIIHEMESEREOE KRN BRESICKE TLEMGRICEASEEITE
BL.ANASSILENRET DA DX LZEER - BEFEOREN SBHLMZ LT,
EREBFEDIVRTLEESI KV LAERBMICE—HRGEESERICEWNVTENS
ERERMEFBEZHONIZTSIEZEHMEL TAEERZH BZ RIcR1. TEEH
FitzHugh-Nagumo &5 JL (D-FHN) 1. TCellular Automaton EFJL (CA)] D 3 DDFi%
FRWRNASIVEDHEA =X LIZDWTHARNT,

TR, F—HRGHEMEENFET SIREBICEVTANS JILKEEAHTR
K& LT—AREEFEIODNRANEETHIEN TN OT=,

LN

S.Kinoshita, M. Iwamoto, K.Tateishi, N.J.Suematsu, and D.Ueyama, “Mechanism of

spiral formation in heterogeneous discretized excitable media”, Physical Review
E. 87, 062815 (2013).

* kinop@meiji.ac.jp
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Analysis of action selection under uncertainly using

evolutionary gametheory
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M=

BONSIMIMNFEELGTKRET T, ABOURVITxT HEFHE, HRLGE
HiIc&>TZEiT B2l ABDY R IZET HIDEZR/NAL T RITDOWVTE
ENGEBRZTHEOIC, BEFROMETIE, ABOMABEHZERL TE
REBEDEBLEERT 2O0—RMUTH (3]

APRTIE, COELS3GRRICEFEI2I—2z 0 FOTERERE, #EL7—L
HRZEAWTEATLE:. L 1RO —LTT LA VY—IZEZoNDFEN
2 DODAREIGEDEL N THAHERELT-. TNoDBRBZRODESICIE, ED
NS BN F-ERTHRONSERE®, NNELGI L EDHMMNEHEET
BONDBEREGENEENDS. EOBERBRNEFINTEZTRY LT ULINEHK
EEELEER EEOERBRIYVEEZTEHRYOTOERRIEIFELGZNI L
Nahof-. F£1=, adaptive dynamics [T&K > T, HEENEKMEILT 2%F%
T LTz, AARTHONIHBRIE, BEREFEATLITILAVY—0EEN
FEARICEHRBEIL T SrlEHZRET 5.

BEIR
[1] M. Allais. Econometrica, 21, 503-546 (1953).
[2] D. Kehneman and A. Tversky. Econometrica, 47, 263-291 (1979).
[3] I. Finkelshtain, K. Offer, and S. Marco. Journal of Mathematical
Economics. 31, 239-250 (1999).

I masuda@mist.i.u-tokyo.ac.jp
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Evolution of contact dependent viral infection in vivo

ERBaR—"", {tkcKE"
Koichi Saeki?', Akira Sasaki?®
HEREKERKE, °SOKENDAI

Continuing passages of viruses will cause evolution of viral phenotype. For example, a
non-fusogenic recombinant measles virus evolves into mutant viruses which regain the
ability to induce membrane fusion [1]. Fusion-enhancing mutations are found in the
strains obtained from patients of Subacute sclerosing panencephalitis (SSPE) [2], which
is a fatal degenerative disease caused by persistent measles virus infection in the central
nervous system. To reveal the process of evolving highly fusogenic mutant will
contribute to our understanding of SSPE.

Enhancing fusion directs viruses to contact dependent infection rather than global
infection by producing virions because these mutations greatly contribute to viral spread
via cell-to-cell fusion. Here we attempt to simulate the evolution of contact dependent
infection under in vivo situation. The model is a lattice model in which reproduction is
local but infection can vary between completely local and completely global. Boots and
Sasaki (1999) discussed the evolution of virlence [3]. In this study, we will adress the
evolution of the proportion of the global infection P, and investigate the condition to

direct the local infection.

Reference

[1] Shirogane Y., Watanabe S., Yanagi Y., 2012. Cooperation between different RNA virus genomes
produces a new phenotype. Nat.Commun

[2] Watanabe S., Shirogane Y., Suzuki SO., Ikegame S., Koga R., Yanagi Y., 2013. Mutant fusion
proteins with enhanced fusion activity promote measles virus spread in human neuronal cells and brains
of suckling hamsters. J.Virol.

[3] Boots M., Sasaki A., 1999. ‘Small worlds’ and the evolution of virlence: infection occurs locally and
at a distance.

1 saeki_koichi@soken.ac.jp
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Pedestrian egress flow through multiple bottlenecks
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ADEKEFHICEWT, BEYh oD - REOMRIFTEEZRES L TEKR
FBEZEZEHTVEN, REIZZLDRENE>TULS, TO—DOH, R EILR
V) EBEHRBFORNODBRETH S, R MILRY I N—DDGHEILBHFFRHEA
EDRBILYNBZTHAHN., EROEYTIIEROBRBERNFEL. ADFEN
DERPHIEE VS FEHEREEZZEICUOVNIXTAIELZRSEL, LWD2HD
METENOEYHILDEREEFZLIaL—FLELOAMONTWEN, £2
NoEMEESHRIAITARNELN, ELDEMICONTIHESI M. LWLV FZHEN
BlEHEDELDTIEAEN, AAETIHCOMBEICRTI2E—HE LT, EYWE
RELRYIDRY FT—DELTEBLRADIET, TNLDLEBEHO—HIL
THEIZTOVWTHEAR, TRROKLSLGHREZE-.
D—DORMILRYIERICEVTRERD A IRERRICLU-BRENEE 5,
DBHDR IR I ZEFETDHEE, FRIORMILRY I EHATHERLST D

(RNEELT D) CEITKYBIZLARTORBFEANELGLHI ENH D,
NoDFERIETZOT7 T4 —ILFETIORMADOFTIEIHIEEER/IIICE
HETHIIENTE, RECLAILTENE I SBEHICOVWTHEUMGERXZ5
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A Neural Model for Visual Information Processing
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El=l=N
1. i

Box Wil T AR, REREZFARARSADLEFT TR, 20L& E1ET 5
DX THEDOH D FITBREFEREZMIT D, MTIEZD L 5 RIERICESWTHFAER
AT DD, T OFE LWEEREIIA 5027 > TR, MIIRIZEE &2 11T TV S EE, Al
SHATEF (PFC) ORiFAIREREENEF (FEF) TiX, v~/ EFEEN H40~60Hz OJEHT
DFEKPMER I N TND N ABFZETlX, ERIC K > THIIRORSN ED X 5 I2HY H
INDDOMNITHONT, HEETVEER L, EOMREHEEZ RS,

2. ET)V

1S, B LR T VA28, MBS IR 20 U 7B 0 A & R o A T i
MATTEND, —REFRE (V1) TIE, Gabor BIDEAIARFEIIT L0 | i AL
EMHT 5, ZIRERE (V2) TiE, VIO LIRWGEIRD AT 2 e 5, TR
B (V4) TlE, V2OMAERy 2 F LD, FUBRZE (IT) T,

VADBEB O EREAE L, 1 >OMKE LTRIET 5, EE
Bl EEZ AT TWADIE, FEF v D VAL X b, — &
JE WA DO BENIREN D TEAET D, V2R, V4 | IT, FEF &,
Leaky integrate—and—fire(LIF) =2 —1a EF /L2 ESL

2WITH >y N T — I EEE RO,

3. MR

Gregorious HA/RLT7-, FEF & VATO=a2—1a DK
DANA 73K OFFFEY 2 8L L7z, £/, FEF & VAR
7R <, FBF & VAl IT oRlIc b AR R onT-, =
NWONFEBAEZRO D Z LI L - T, EEEZ T TWH KD
FEEDS R < FEOMHT BTV 5, X 1. 7 /VOEE
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(11 Gregorious et al., Science 324:1207-1210 (2009)
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Parasite virulence, horizontal transmission

and the evolution of host dispersal
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YDA - BB BT ER ORISN G2 K28 L, EROMKICKE CFHFE T 5 2 LT, K
SRPEEE525, 2D 120, L - FEHEOMILIEM~OEETH S, TNE T, [HEOBHITHLHE
HORATEIGIC ED &) B2 RITTDh, FELAIESNTE 2, L L, FEERREZDS OFEED
BB DENIC G R 2588, Ko Ty, Sz 2 WISHEIGENZ 7 70 —F %2 v g
WL BN T 5, Fio, RO L) BfEPB o« (1) @EREGE, BEEoBAEIC L2 5 a2 M,
BERAT —OHICRZ 28k%Z A RV MC K> TEF L, ZNMEINICLEBBARDO N, T A2 E T
F (Taylor & Frank 1996, Frank 1998, Rousset 2004, Iritani & Iwasa under review), % DAL, CSS
(Convergence Stable Strategy) Tdb % I & hEHEMEIC X > THEHTE % 5 (2) BEAT—YRICKE I %
BAERAAIN 22 KRG D3 D | R - BRHBEROBED 2 X P L WAIE, ADOSHEKESEIRDER L.
ISR RBERITFAEL 2 ks, U EORIZ, BE @ FEERTOBEOBELRDENY A F 7
A DHMRIZIE, B - BAEROAEWFNRA RV P 2EBETA2RENH L L 2R BT 5, TOMRZEEM
L. MiggFIcHFEE 2 BRI R L) NDRET 2 B o & 2 ORZ /N %,
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Stability of ecological community with three interaction types
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EMBREICEITAEZSHEEO#HIBFA DX LOMBBAL, BEARZIIHBITS
THRNGRED—DOTHD. BEEEERICKE > THEHAREBENEBEISNS &
T, BEMNEMTLEFE. TLTCEMBEEERON - BINKRELLGBHITLE.
BEARBELNTLEICHEDIEDERFANSH S, 0. BEDERRTIEZOD
BRPAICRLT, ERICELDEEOEMELRLALGEREREWVIFHEUV DD
. REICHFELTVWSEELSICRA S, COBMLEBEOROX vy TEED
ST=ODAEMN. ChETHZ(EDONTSET,

FET. BERMAEEROSHKRMELS. EMHEHEOEMNE (BH - BEEE) ¢E
ABEFEOLREMDOMEICRIFTHZEICTFE L CEBRAREEZS > TE, T
TIZ, BxE#ZR FE-HEEGROCFEE KR SHETNEGRD 2FEEORAEER%E
ZEL-AEVMBEETILEZANALT. BEOEHDL ETIXRMBEAEEROHE
MEGKBEREZRTELELSS L. ENEHAME-TEENREZEAH LB &
=RE LR [1],

AARRKRTIE., COMRZ IEDOEMMBAEERANEET SEMHREICER
L1z. E&RMICIE. xR, BMABEKRICNA T, RFBEER BAEICADERE
MR) FEEL-HEREETILZAALT. BABBENREIZLLIEH%
Tz, TORE, BRHEEERAN 2EDGE LEKRIC. EROMEEERADH
FIZEDLRECDR. EOBHME-LEEMENR oIz, Tz, ThLUMNIZH,
BABERICEISILF—DNEET S ENEKREHEORE L CEMMEIRIC
XL CHEWNEEEZRITT ZEMNRALNIZE ST,

[1] Mougi & Kondoh (2013) Diversity of interaction types and ecological community
stability. Science 337: 349-351.
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A mathematical model for coupled oscillator systems of plasmodial slime mold
-Spatio-temporal patterns formation in oscillator system with growing coupling-
s A =Y /) G
Shusuke.Ikari*!, Atsuko.Takamatsu?®
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*Waseda University

HIEMEAAR (LT, B &R Clfiao BRI EE T % (1], 4
HHREE S DIRRED SR ATINICZE LT 5 2 LT, EfF L DRI THENZEDHET LI LItk
THL %, ZO/HE, BNZEBEIZENCIREIT %5, —H., ERIZENZRNSHE
IWEOWREIIIG L TELT %5, 22T, MIEDEARDZIC HFET 2 LEZ
55,

K Ui L Cb 20 F AR, DT E FRICEADANICET T2, 2ol
26, MR ZEEOIREF2MHAFHT 2GRS FR L WA T I L2 THh S,
NE T, MR TREZER Y — 2 PRT % 7212, R TR SIRE) 7% %2 AT
ML, ZDIRZ2FEODTARS N7 [2], Z DFER. FEGHEICH Y T2 RICKFEL T
K4 2 W22 HREN S — U 3HHBLT 2 2 L. SRS EEDIRE Y — V% HFEINICE
BT ZEDPHIZENTWES,

AWFED HIIZEER TR S N EAIRB OIS — v hs, EDXI B AH=X
LATHNZDPHLPIZTZIETHD, ZDRODFEE L CHEAMEDEETRE)
DRICE > TEET 2GR FETVEHV S, ZOMGHREDLEH %2R T 72D,
JFIE ORI T 2MEEEDP EVORTRINIERMETEAZEA L 3], 2
DETND LGN HIRE) Y — D3, EFFRERLHIKLTED K ) IR 20285,

2 IRE) R TIEEER L I CIREN (Y — v 3o, 3IREI RT3, MamEs —
E L LI OIREI 2 05 GICIZ 1 DOIRE) Y — v Lo iad o7, ZIUIRL,
FEETREDOEE Z D A5 2 L THIE & ARRICEBDIREI (Y — M3 o nr:, [Ef
IRENE DY — 25 % Tld. WIFHEKAEOIRE) Y — 3G o, EHNICZDNRY =T
IRE 2 Rii 9 5, EIEIREIBOE M2~ &, RIS T 2 EREIECH» 4
B HIFEICIRED S & — > 03U D) B b 2 IRENDMSG & Itz RIS T B RS
ARLEITIERNRIREIDG S 1L,

IS DFERD S, HREMITIREI Y — U0 b 212, FFEOREICKT 2
BROBFHREDEEHEETZ Z ERBINS, FRTIRF v FVIE (BREOK
KAEITHRY) (TRAE L CTHRE) RS — V DIBIRDIZE N T 5 2 L3bhr>Tw oD, 4
BIIARET NV ZHWTZDOERCTHET2HED 52 FETH 5,

23k

1] BT, BHERHEFR 6 a2V 7Ly 7 A - 4 F 37 ZADHMK, AR R AR S A it
JupT, J637 1A, 2011, 3-37

[2] A.Takamatsu, Physica D, 223,180-188, 2006

[3] A.Tero, R.Kobayasi, T.Nakagaki, Journal of Theoretical Biology, 244, 553-564, 2007
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Growth dynamics of tubular structure in plasmodial slime mold
and its dependence on environmental conditions
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BEEHEEREK (UT. HEEESR) IBEROBEZEERY FT—V KT 5, ENT
FERFEFERBZEL TRENOCRRZHELRITERT 5, COBEERY FT—70
DREILEHMDEXREE. (LEMEOREITKFELTEILLT S LN TILNS, ELY
EHOXRESNEEGRECIIHVBEEE CTEBRINIBLGRY FIT—V BT 5. £
SMME P EHYEZECRETIERVEEE CTHRSINIBREGRY FT—0 KT
5[], COLSICHMBEMTHY ENLIRBICIKFEL THEZLSE., RBELERY b
D—0 &R T HBERMEZEZRATLNS[2], BEEDERIENEZERNLIEREDREIC
IELTEETIHEZL D, 5. REDNZWVFEEEENKREL, DEVFENSEL
b, BEREBREDREDERICOVTIHELOXZAVW-EEREARBREXNRESL
TWL5I[31,

AMETIIERREDRBIKENRZANS O, F51RE. dERE. BHIEREEDND3 D
DELGHEMREFZRAEL -, BHMEICHEL-HYEICHEZEEL. BEXEOREAE
FRE L, BEL-BEIASREREORE. EF. REZEHL-, Sonk7—4H
LERREARBRICEITEINTA—FZHTET 5 & TRIEEKRFEIC DV TEHMEL 7=,

EHOHFER. ERREBEBICEVTHIRELZHRECIEREORE. EF. RE
DEBZEILIZZEENR o, F5IRETIEEICENSIREIZE L TEOMIEENRE
T5, BHRETEIRELNHIEERELANBOHTHLBVWLCERZIKET S, UL
DHEELEERBREOBEEND. REABRDNSA—42ZHEL-. T05 bEEFRHIC
DWTIHRBREICEEZENAREE LN, TOMDNRTA—FIZDONWTIET—2HLT+5
BHEBFRTIIARGENTGONGL o1z, §&. EBREDFIAFTIVRZHLMNIZT S
=, BIDEEZELEOTELIZTHMEEDLIFTETH S,

S E X
[1] M. Tto, R. Okamoto, and A. Takamatsu (2011) J. Phys. Soc. Jpn., 80, 074801

[2] A. Takamatsu et al. (2009) J. Theor. Biol., 256, 29-44
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Population size and activity in the Japanese garden ant,

Lasius japonicus
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FIVEEETFIICEB by TEY ar bO—)LIEHL., @BEF7URTOHE
BEERICK>TITBOMERILZITO (1], BBEERT DD ~L AL (ETH) D%
BFlE LTETFONS, HEFRAOERERE LTI TOEVOERMELG L
DILEYE. MABICKIEEZEBEMEENEIONS, TUNKRMDERMEER
$HRICH. MEERZEL GEBHZMERELTVLAEELH S, TITH
METIE. 7)ORBRABOHEEERICE5EFHDOELEHEL. EFHENE
DESNIZELT 2 ERART,

TIIEKOZEEN LR T S EEBFOBRIEENMET IS EATREIN
TW5[2], ZZTAMETIX. FEA DT T (Lasius japonicus) ZEFLNT,
FrUoN—RNIZHEETHEERBEKEL TEINED &L SIZELLT EHNFANT,

EEDHFBIILUTOIDOEAN LA/ LI-, —D2BIFX1EAKH-Y DR
RN DR ENER THD ., —D2HEF v oN\—RNIZHEET HEKRDO#ETE
BIIERE DT (LT, BB EEMERR) THDH, =2BET7 D
BERE (BN GWTUZERN) THD. 1EEH-YDOFHRBEERHE. @&
ABOEMIZHEWVELTEEAEND NI, BEAOKRBEIERIL. B
HOEMIZHENMEMT 50, ARULETEERLESEDIIENHBBAL, &
HIZ, ARFETHERBOEMICHEVEEIRENFDT HH. 4R ETER
BEEIELELGVI EADM ST, —A. BARBOEMIZ#E->TEB LGN
BEARDEMNEMT B LM 2Tz, ThoDFEREY. 7ULEE2EDOKRE
BERETF v oN—OERBICK L TRELGEICECHEBMNICHAET S LATR
gEhi,

B 3k
[1] N. Pinter-Wollman et al. (2011) J. R. Soc. Interface, 64, 1562-1573
[2] HIAHE] (2010) JRES R BRAERTZERL 5+

I shumpei.hisamoto@gmail.com
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Lotka-Volterra competition model [ZCEJ < HilAFE AT TIL

A cell competition model based on Lotka-Volterra model

EJ”E'H_‘], a1. I‘lﬁs%ﬁ% j(z%uz ;Ib, #iEEEb
Seiya Nishikawa?', Atsuko Takamatsu? Shizue Ohsawa® Tatsushi Igaki®
"BAKE, "EEBKE

“Waseda University, °Kyoto University

S TEBIE SN E-BEERAICL>THERIATL S, EcOMalE
BWIEELE-STHEY. T 1 DICHilmENH D, MlEmRs & (F. Hiag
HRIEDEESIZE Y. BEDOMEE (LLT winner & FEFR) AVELE DM (LLT loser
EERR) Z#HEBR T AIRETH S [1]. AEX., HEBFEEOETILEFBEL TS
DBREDFAFTIVREEMILILEEEELT D, KARTIEHFIC, a3
DIVNIFETIVEYEL., CNFETHRETHEIN-HEFEEEEICE
TIEFITofz, CORTIE, BRELDOEFMEH winner THY . 1BHEDER
&R L=HRE DY loser TH D EERRITHULVNT loser Z ATHIITHFHAE S 5 & winner
[Z&oTloser IFERBEINDS, TOFHEREL T, HBOEBELGHRAIAETEIND
[2], —AT. loser DHADREBET HEHRRAEINIAREFEKXRET D, CD
Z &MV loser [& winner [CEERTHEIEEENF ULH., RIBIBE AN KREWN AT
BEhd, LML, ERBERLEER, RERBSANEDLSILGNTVATHE
FALTW =5, EREIC loser DRV AIEENZRERDATHLMNZT S5 LIFH
#THD,

AHHETIXFET . Lotka-Volterra model ZFL\Vf= winner & loser TIREEIR%
EWVES5RELTOETILEERT-, LHL. EBEAN 2 EEOMBOER
DHTHLET DO, ZRIOMRLEET IVLELH D, T T, MBEZEHT
ELT2REEMLEICRELTYIaL—230%T0., MlREESERER
[ & % winner & loser DRI DEB) ZEEE L 1=, £ D#aR  Lotka-Volterra model
[CHEEMICERBERAOZEMMEEZNMYANSAEZEEEL, ETILOHREZH
HT-o RFERTIL. ZE L= Lotka-Volterra model DD EENHEHT L1-FERE %
|WET D,

S35 LR
[1] G. Morata, P. Ripoll (1975) Dev. Biol., 42, 211-221
[2] T. Igaki et al. (2009) Dev. Cell, 16, 458-465

Iselya.nskw@gmail.com
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Traveling wave in mathematical model for thickness
oscillation for true slime mold

M B, FE OBAR, M =

Hatanaka Naoki , Kentaro Ito , Ryo Kobayashi

Hiroshima University

EIERE A RIS N BRI AR LT D 2% CHUMIIR R R A S ©
b5, EERITERITIED > T & | BT MR U CTOEmEIE s — MR #
ERIZ 72 DI HON TR DOIEEIZ /e > TV, & L TEBIRO K TILIHEES)
LTS, ZNWEERKOTOT 7 F I 42 UHERKSET CIE 2R E S
HLHOTHDH, ZORAELTLENZECL > TURIZEILRENT 5,

T2 ZTEWAROI NG ER 2 FHT 57200 ETLVELT, 77 Faxz—
A —rWNH LTV ) U —ZBERICELE Lo, &7 7 F 2 =— % — (I FEiR
HFIZLo TSN TWD, ZORBFOMBEES Y U F—DEIIZEDVA
HMOENBREDL D E LT, 22T, VU X —NEOEINIZEARD
ICHFET DRI L 2T 5 BB LT, MEZRFELRDLEBEIZV Y 4 —
MzimEl L, ZOmEIIEOT ) v X =L DENESV ) V¥ —FLZ2EE
DRENMETFT D, V2 b—ra v E(TolfR, RERICEITEN R 50,
BEREMAEFTH L TERE SN — OEITIR G R D Z LN TE -,
AR T, EREMHFRNT A —F LT OBRIZOWT o 7e 2 & &2
L0,

E-mail:m121856@hiroshima-u.ac.jp
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Sex ratio model in wind-pollinated species

=SHEE Y, RE—2°
Takenori Takada®', Kazuhiko Masaka®
dEX - #HERIREE, "EILMEHERIE
*Hokkaido University, "Hokkaido Forest Research Institute

HLETILVOERLIEE <. Fisher (1930) LLE Shaw, Mohler 512k 5EH1E. MacArthur (1965),
Lloyd(1984) 512 & 57— LERDIGAZET, BITE 5T AMEEE A ABEADERELL 1 - 1
NELLHICRETHS C ENERMICRENT =, TODETLIE A RANDERELDN r THEIFHE
BKEAOERIZE TS, BRELDN ¥ THLIRABEROEBERINEZ
K(1-r)

Kr
EERIEL., EEMIZREL k= 05 FZROBJZLITE>THELND, REBELZIOETIL
Tl TRTOEKRISRILREEZHE > TLWA I LEZBEDANIRE LTSN, BARTHE. 2
COGZEFEBRAEDY A XIZEFEENHY . BEAROKEREZICLERN AN D, XK. £
CORBEENTIE YA DN VMERITHTEZ (FZDF B A XNKREL G DITONTUHTE.
AHEEEDTDIEVSIURBOEREZTRT ., T T, AMRTIE n BEROEMLZTNEN ;D
BREEFZHOD>ETILEZRHREL. | FEOERIL T RAEEIZ X, OBRELZTIGEOEERIEL

_'Bxl_)z(li = X;)

Xi

wr',r)=(1-r"Y+r

Wi (xX),X%y 0 )=1; —x; +x;(1—e (i=12,---,n)
EERKIEL.NAT—LDNashfBERDHZZEICE T, BEEREEDEARDHIZIKEFT S ESS
HEERDz, XFLIEEAENEZRITHY . BHNERKTHSHHEEIL. Yamaguchi (1985) D E
TIVER—IZTE %, TOHER. HH/NFTA—4—&HHET, ZRICEREEYTHONLHREEKREF
BIICHETE. BETE.. MMTEICEIL T 2BEHLIEMNTE, £, Yamaguchi ETI T,
DINE—V[FRLTHELNLGNI ENRENT, EBIT, HE/NFTA—F—HETIE., HEEK
BT B NashfREBDENTEz, LEAST, SOETIVIE, BEREEDEE S E
RIENFZRBIIKTT D NashfiE&E LT HEMD STEOMRIRD 5 6. Wi RE. i EEREE.
MR, EEAEMEROIBEH—MNICRIIENTELETILTHS I EAhh o1,

ltakada@ees.hokudai.ac.jp
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Btitavs ) 0FEPOIa—0sr—2a ViITEIcEITS
KRERR - BB
Experimental and mathematical investigations of echolocation

behavior of wild bats during foraging flight

EEPMAE Y, ASEM°, BEBH, BR-—F‘
EDMFES, HAMc, KHEB® REEEF®S
Shotaro Watanabe®, Miwa Sumiya?, Emyo Fujioka®®, Ikkyu Aihara®
Yoshiaki Watanabe*¢, Hiroshi Riquimaroux®*®, Tetsuo Ohta® Shizuko Hiryu*®
‘REHRK - £EHEFR, °JST - FIRST SRFREAHBEETIL IO H F, KR
KRE - FEFHNER, ‘BIEERER - MEFREMEEL 4 —, REHMK -
Za—AEYIVT - NAFFET— a3 vBAREV A —
®Doshisha University, "JST - FIRST Aihara Innovative Mathematical Model ing
Project, °the University of Tokyo, “RIKEN, °Neurosensing and Bionavigation
Research Genter, Doshisha University

AE)EBFR/NVAERF L, TOREFTERE - 79 45 & TRHE
REZEELTVS (Ta—05—23 V), HFHTOAIEIEF4FIv)
[SHRITA R LS/ LA DEHEEIRBEEEZ RS E, 2~3 B ELSREER
FRCTRATAMNECERERYBRLBRI S NN TS, AHRT
[F, COXIGREEICHETZAVE) DESELGBEREY DV VTEBEEICONT
EERH - BEHICRET LTz, FTEBRTIE, BT 20h DA/ ORUT L
AVATLERBEL, BMRRFOTI7530F D 3 RIMRITHEF & /8L
BAARMEEHALz, TOHR, ERRTHOIVEY K, /NILABSEAEZ
BICETARICHALTLSIDTEHAELS, ZOMDARAIZHL/NLRAZFIEFRE
[CIRYDITTWESZ ENOMN Oz, Tl /WNILABFARDEICH G L T/
IWAREF, WILADEERMEOELLR o, KX, /NLAREFEHNETO
BEEORESICEHT NI A—ETHSC EMND. TIVEY ZRFFIC 2 ERT
LOMEEEL VT LTSI EAREEIND, RIZ, FHAIL-RATEER &
NVABFAAEL EICTa—07—2 a3 VICEARREBREFEH L=, £17
ARDHND/NILZAF AR ERE LB & LB LT, 5Bl E iz L R 5T
ARIZ L DIFEREREIL 13~240EEEMT 5 L MR LT, THbh5, /LR
g??ﬁ%%méﬁéztt,ﬁw BEfEEEZR LSS TSRS RE

1dmm1032@mail4.doshisha.ac.jp
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Effective population size of majority vote accuracy in

sequential decision making

*EOsd T, KEA

*Takuya Sekiguchi®', Hisashi Ohtsuki?®

HBK - EE®H
2The Graduate University for Advanced Studies

EEARDENMESTH., TNODERNEHRERAVD L E L TEREMIC
BEERELEBE. TOREN—RBADOEALIYIEEDZZEAHD, BET
SPEHEMLHMRELT, AV FLEORETELHD, COFEICINE, &
ADER ARG EZIRDFEICH L TEETEDEERN1/2LYRENGFE,
EHY A ZADBKREVFEZTDETADZSHRICEDIRENERTHLHHEERNS <
B%, FELCDEREIEZEADNRKICHIGERREZTHEMRELTWL D,

CHISH LAHETE., FEERSZRMICERRELTLE., RRMICEKS
HFIRENSHRIZCESDTRET AEVSIEEEEZX D, FEKEIBRICERRE
ERATVDDEADGID LT VA LICBATZBADERREEZHLEETE
ML, £S5 THRVWSEFMIICERERET ERET 5. L. HAIER
RES DEKSHOERDLEITHIICERRET 6, COEE2FBLURICE
BRELEEADS S, thEBDREZEZRMLEERDREE, RBEFROZE
EEDEETNLURNCHMICERRE L-BEARDOREICETHELICENTES,
HAHMI L TERRE LEEXRIRBEFROBRBOERE G DTS S ENS
WeE, TORERDEZENDNREVWERET LS EIZT D,

APRTREHEEDETLICH LT 2EBEOEEMNERZHA D, F—I2. K
ETLDLETHDERHREDHEEDLN, SANRILL TRKICERRET SHE
TILTHEDEENEAHY A XL >TH o EN50O0NERNT 5, EZI,
BADZENDAMEEEHREDHEELDEFRESNT 5.

1 sekiguchi_takuya@soken.ac.jp
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VRO BWF/BRMNATFTRADLETOEREHD
HEFBFSAFIIX
Social learning dynamics in finite populations

under risk love and aversion

hHMR
Mitsuhiro Nakamura®
"BRERARKERKE
aGraduate University for Advanced Studies (SOKENDAI)

EEZFBEZENHIEE, BLEFENREYTEHACEATY ELED
BRE—AVIETEABRELZHOURIVERMT ) TEZDELWI LI
K<HENTLS [1]. LA >T, EEROEIHABEN—RIZRFTDONE
ANDWFH/BBBEEYRIICHT HEFEEZZEATLIEAEOHEEETETIL
FEZDDITEKFEN. KERTIE. BREAICETA2HEFEFIA4FTIIR
(TR LTEDELES Y RYEIF/EBIEDEZ DELEICDONTHERT S, EAMN
BRY A XL, EZVRIFIAMGBET —LTH>TH ) X7 EIF/BE#EIED
BEIEHERFICHET LI ENHD.

[1] Gillespie, John H. Population genetics: a concise guide. JHU Press,
2010.

Inakamuramh@soken.ac.jp
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Model for evolutionary dynamics of nitrogen fixation in

legume-rhizobia symbiosis

BEEES, FARSIHL®, JIOEKRF:®
Hironori Fujita ?', Seishiro Aoki ®, Masayoshi Kawaguchi @
EHEW, "EX-BR-#&REexXt
aNIBB, °University of Tokyo

YAMEMIERENZLZEH. LEHR THAIBRMBLOHEEIZLY 1D
EPMLERILGTNWLE I TEMER(EARTHIENTES, COHABRK
[CEWT. BURRFBETHLHTAREMHOSRKER (benefit) 2 (TEEH—
AT, ZHETICKIPZRRBEY (cost) ZBEEEMICHMMBI A LIZKY.,
FEVWCHELEZSHE>TWS, LALEALSEARIZE NEX-=<K VA
EFENDBHENLCCHFELTEY ., TALIEBEEEMIZREEL benefit &
ZITERA M cost (BRETE) ZFELAELDLLELDT, BRETEEELY HE
KKERETEBZLEEZONTWNS, H2TELIKYVEDHFEEIZLY., CDH
SBERIIBETIBBRENHBIICEMIIDET . ERICITELCMIZEREICERLE
LTW3, o TEDESIZLTZOHEHEBRAREELEIATVAIDMNLIE
LIZZBREDIEDOD, REICHRREINTOWEVEETH D, TZTHLRIET
>‘$41‘IE'-TQI -BHEEERICEITIERBEEDELTI AT IVRE, EHREORE
Y —1s (continuous snowdrift game) ZEAXE LF-ETILZHEEL, %
0)4%?._:&1!: B, EoKYEDRERHE. RUKRALGLRELHBEBOEZESZ
FEMICHEREI LTz, TR, HAERDELIRELE(X benefit & cost D/NFT U X
[CEYRECATBHICHEIN, BEOANERLEBICERBEEREE o1
CYBEDREMBHENEL D, JEHENTREINT,

Lhfujita@nibb.ac.jp
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Mathematical Model of The Immune System Using MAS

BAKXKE, EH/)EHR:, RE—
Taikan Nemoto®', Satoshi Hasegawa®, Hajime Anada®

PPHERRERBHARERER - TEHRH, CHERHBHAE - MBITHEA

a5Toukyo City University Graduate Division Graduate School of Engineering
°Toukyo Gity University Faculty of Knowledge Engineering

TR, MESSTANARENDLHETFDLEVIEERDOV AT LT, EYR4EE S ECHE
HEI RS TV D, S RITHES T A LV ANERNITEAT D & ERIGE R 24, T
TITHRA REFIZ LY MIE T A NV ANFFOZTEEARRFURI TS 5 72 (RITIT R
\CE LR WK E FFD B MIlANFET 5 2 LR RSN TN D, 2D L HIT, AERICD
WTHIHEATOILTE TN DHD, REICHEPATE T RNWERE LS ﬁ?’f@“éo FD—DIT1E
RALEHUEBHFMRAL TELRIC. Z0FUREZ 1 ER XV HRBRET D L0 ) e
@ﬁhéﬁ%ﬁ%éo:@ﬁ%%ﬁ%#éﬁ&tﬁﬂmmﬁﬁ%btF%?4ﬁ&47*y%7
—J W) BdDH, UL B MM OFUELHUR A GRS 0 LR S D AR o Tk
V. BRI EAHEAGERRICE DRy NU—ZZERL TS EWVWIFTH D, Jerne 1L, Hii
WRAT D L, ZOHURZFE L300 B MI-SHUAR N L, £ 0dkiBI% B MifalF Lo A
AT Lo THERF S L, PURICH T 2B SN D EBEX DO TH D, ZOREFKIZEL D
BEET APRE SN, RELEOA D= AL L L5 & SN TEER, RELEOFHRIC
FEoTNDHEFEAR, £, TNETOETVICIE, VRN H D B Ml & ik % iE L
THRENVBHD B MilazE—H L TLE-TWD A, AFEMITIT Y A LA OBEFE TR
I K-> THRE DD, BRI DRSS 2L 2BE L TE LT, VA VAT
Ko THIHEZ D TV D 10 oy A TRE LT\ 2 72 D 3 o Ml 2 38k 5 = &

PRI CRIRFICE Z > T LE > TV %, PR ARRAR D 5, £ T, KiF5E
TIXTERE )3 % B filif & STk A FEEAT DR 8 5 B Ml A R 2 (ZFtik L7, Fio, Jke
ST S T A L A THEHE U R XS M DR S D T L 2B E L., LT,
AR OFER N SR CRIFFICE X TWRnZ L2 BB L MAS Z W ET LV EZIRET 5,

191281821@tcu.ac.jp? h-anada@tcu.ac.jp
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BERZEZBRITEETHEATIEDORESA D =XLIZEITS
MAENFHDROBEMRE
A mathematical study for the hydrodynamic effect in the
swimming mechanism of animals with the undulating motion

ERE g8, I FEP
Toshiya Kazama*®', Ryo Kobayashi®®
AL KBe - B, °JST CREST
*Hiroshima University, °JST CREST

BZEFELOHELI-FYATT T ERE, ERMLEICALY DVTEFELTY
DEAANENCBRO D E, RICBHICRZS. #kE—AICE-TH, EE,

KPE - fEOHEY ERNEE, Dy b SHICHEADRITLLRERA
THAH]. WIhIZLTY, BERZHAIZEALT, RAEELESEFLHEERYT
HIETHENZRFRTWS. O LEBEKERICTONT, RAEDEHHLENT
Eamd AHMEMHAE, REDOEDERE, TORAICTEIRAEDEEDE
RIEBLEHRAHS[2]. —AT, VFFOIA, a4 WG ERVEICK
Y, HETHIEEMIOVTIE, CH5LEEFAFTIvIICELT DRND
EOTHENIEBRT AARFIREL-0LG. HRAEREEA ESLVENSE
EHIMOTRTZHRLEBTSIA LTSS, COBYMLEL-EERERITEE
T#ikd 53], FIAK FFV/ESLIDGE, BABOOHLLOMNEEKE
KEIZLT, BYA FZEHEALPDLSICETSETIEEE, HOAIEIC
BIAMNGRAICAN D TREE > TEXT . COK, REDEBEZAHFLET
&, BAICKAEADBAMEEN TS EADMNDA]. EYDIXIL - E:EE)
[CEVNTEMERGEDRERICEVTHRASNAIEESA DXL LEEFERY,
BEBBHICE AN XLOFEENREIN TSl ESLVIZTENT
H DR, HEA D ZXLOBEXNELFMOADEFRMNHHDTIEAG LM E
EBFEFBATVS. TITAMETIE, 5 LESEDEEY ESERED
HEERA DX LOERFEIZHITT, BEEEEGIZAVTHENICEET 5
HET2-DTHET B,

IRM.7 Lo ¥ —, EWLidEs), B = At 1992,

| Ah—8, &I, | HEEDWRIK Y, vy 7 TR - A=y CIH, 1996.

] L.J.Newman and L.Cannnon, Marine Flatworms: the world of polyclad, Csiro, 2003.

| RS, MEEEG, ARER, ISR, KA U — MEEDTEKHEE I T 2 B - FiREE A VER
KRR I 7= 7 haRT 4 v 7 7 71—, in press.

(5] fRMME, EBFRA L W—BHEIER, 7223 21, pp. 153-160. 2002.

[6] Makoto Iima and Tatsuo Yanagita, Is a Two-dimensional Butterfly Able to Fly by Symmetric
Flapping?, Journal of the Physical Society of Japan Vol. 70, No. 1, January, pp. 5-8, 2001.

ltoshiya-kazama@hiroshima-u.ac.jp
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Doserate effect and LET dependence on radiation induced carcinogenesis

no g4£
Isao Kawaguchi
() KHEREFLEWRR RAHNEHREIOIS L

Regulatory Science Research Program, NIRS.

BRI C T D U A7 FHIIRER I HFOEFT =2 1LV TS, JFIBIZLS
FE < IFEHIEICm VR EZ I T2 EHREREIES TH Y | RWEE RHIFEIE<
TOHEBEBERGE ICZOEEHHATL Z LiFTE RV, L, EHRE - ([SREREE
< DFEFITRE X T AR LV FEROMERPEE L <. BHBAA D= X LPRRLE L S
NTW5, B ROl L~ L ORBRTIE, EREREI < O5EITmmEROHEIT<I
HARTERBAEMIS 22 2 L3 BNTEY | £ EENF L TH->TH LETHEET X
VX — (5N RIESH - 0 I 5 SN =RV —BIC L - TR D, BEFESL LET ©
BT, AR 72 D ORISR SRR S VBRI AR 272 b e L B2 biLd,
Z 2 CTAHIZE T, MEESC LET OEWC L DR ORFZERIM 2 BEMEICEH L, M
FHEC LET BEDB ARV ET 0%, 2R TFETLVERW Y I 2L —T g
NZK VRN LTz, BRI HEEN AR T2 2 812Xk, FVDABRERSH, TU70
MI—EDEIETHRESND L L HIC, DNA 247 %, DNA HBEIIEEREZICLE
BENDERE LT, £7-. ERENTT PRI IRET 2 S 0E L-,
DFEC R J OGERE TR T, DNA BIEOEIGITKFET 5 L UE Lz, Al Xirisze &
MR DG EIT R L, R H DR CTHRENEE LERT D L RE L, £z, &M
R EREIRE BB — T EOBUTE LRI A LT 5 & Lie, ARETIE, I =2Lb—
Va U TEEO SN A A fREE & LT, MER, BEER, ARHYZ0vo 7 ) —
FUNNEREE L E T I 2 b— g U EITOTERERICOWTHET 5,

kawag@nirs.go.jp
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	ポスター発表プログラム.pdf
	中紙1.pdf
	松田博嗣先生.pdf
	中紙2.pdf
	奨励賞(omori).pdf
	奨励賞(Haeno).pdf
	中紙3.pdf
	S1.pdf
	S2.pdf
	095_ouchi_sympo.pdf
	023_saisho.pdf
	179_R_Watanabe.pdf
	104_Terato.pdf
	105_akamatsu.pdf

	S3.pdf
	096_Kondo.pdf
	013_Koizumi.pdf
	106_Haeno.pdf
	081_Urabe.pdf
	011abstract(新井田厚司).pdf

	S4.pdf
	175_JMB2013要旨大泉.pdf
	176_Yamanobe.pdf
	177_sakai Yuma.pdf
	180_chino.pdf
	181_akira sakai.pdf

	S5.pdf
	057_Iwata_Sympo.pdf
	024_Irie.pdf
	098_Sawada.pdf
	019_Yamaguchi.pdf
	003_Iwasa.pdf

	S6.pdf
	049_Kobayashi.pdf
	016_Wakano.pdf
	156_Ohtsuki.pdf
	052_Nakamaru.pdf
	029_Aoki.pdf
	085_Nakahashi.pdf

	S7.pdf
	163_Ejima.pdf
	169_Kuniya.pdf
	164_mizumoto.pdf
	166_omori.pdf
	040_nishiura.pdf

	S8.pdf
	069_Uriu_sympo.pdf
	173_Kori.pdf
	055_Hasegawa.pdf
	182_Fukuda.pdf
	089_kurosawa.pdf

	S9.pdf
	048_Morita.pdf
	065-Ninomiya-JSMB-AbstractFormat.pdf
	068_Izuhara.pdf
	071_Ogiwara.pdf
	158_murakawa.pdf
	053_Sakamoto.pdf

	S10.pdf
	185_Sasaki.pdf
	183_Nakabayashi.pdf
	006_Iwami.pdf
	007_Nishimura.pdf
	124_Saeki.pdf
	099_Yamamoto.pdf

	S11.pdf
	092_uehara.pdf
	187_Nakagiri.pdf
	063_Nishimori.pdf
	079_Konno.pdf
	042_Abstract泰中Format.pdf

	中紙4.pdf
	Oral.pdf
	O-1_100_nakai
	O-2_028 _Sugiura
	O-3_080_yamasaki
	O-4_122_Yoshida
	O-5_120島谷数理生物
	O-6_032_Sakiyama
	O-7_076_Ogawa
	O-8_045_Niwa
	O-9_094_kuboYI
	O-10_091_Ukai
	O-11_113_KOta
	O-12_026_Hironaka
	O-13_154_YIshimoto_JSMB2013
	O-14_058_AbstractMiuraNagayamaSato
	O-15_145_Hirashima
	O-16_147_Ito
	O-17_074_Tachikawa
	O-18_093_Hara
	O-19_082_YNakajima_NMasuda
	O-20_090_Abstract_JSMB2013_koike
	O-21_018_Honjo
	O-22_172_Ohno
	O-23_129_JHLee
	O-24_084_Kimura
	O-25_131_Tamura
	O-26_126_Aoki
	O-27_160_oura
	O-28_010_Mougi.pdf
	O-29_015_Yamauchi
	O-30_083JSMB2013
	O-31_102_Kawasaki
	O-32_130_Iinuma
	O-33_072_Yoshiyama
	O-34_152_LeeSW
	O-35_012_Seki
	O-36_118_Fujiwara
	O-37_095_ouchi_general
	O-38_001_Nishi
	O-39_167_Mochizuki
	O-40_153_ito
	O-41_111_Ogino
	O-42_044_Abstract_中田行彦
	O-43_005_Doku
	O-44_123_Kakehashi
	O-45_009_Mpolya
	O-46_027_Kakizoe
	O-47_038_Ikeda
	O-48_064_Kajiwara_Sasaki_Takeuchi
	O-49_070_Sasaki_Kajiwara
	O-50_136_Otani
	O-51_115_Dong
	O-52_135_Enatsu
	O-53_002_Seno_JSMB13abs
	O-54_022_Yamamura
	O-55_128_Sato
	O-56_061_tachiki
	O-57_021_Uchinomiya
	O-58_034_Yamaguchi
	O-59_157_Uchiumi
	O-60_078_Mutoh
	O-61_108_Okajima
	O-62_059_Saito

	中紙5.pdf
	Poster.pdf
	P-1_008_Nakaoka
	P-2_014_Uchida
	P-3_025_Sugimura
	P-4_030_Takigawa-Imamura
	P-5_031_Hamada
	P-6_033_Suzuki
	P-7_035_Kano
	P-8_036_ikegawa
	P-9_037-Morikawa
	P-10_039_uechi
	P-11_041_Sasamoto
	P-12_046_Morikawa
	P-13_047_数理生物要旨
	P-14_051_Abe
	P-15_056_Horikiri
	P-16_057_Iwata _poster
	P-17_060_Suzuki
	P-18_062_Tanaka
	P-19_066_Abstract_MitsuoTakase_LINFOPS_JSMB2013_H250809L
	P-20_067_Ito
	P-21_069_Uriu_poster
	P-22_075_Watanabe
	P-23_077_kawase
	P-24_087_Murakami
	P-25_088_Kawatsu
	P-26_097-Nakamura
	P-27_101_Fukui
	P-28_103_Satake
	P-29_109_Komoriya
	P-30_110_Satake
	P-31_112_Ariyoshi
	P-32_116_Odagiri
	P-33_117_AbstractFormat_Yashima
	P-34_119_Kinoshita
	P-35_121_Tanabe
	P-36_124_Saeki(一般講演)
	P-37_125_Ezaki
	P-38_127_kamiyama
	P-39_133_iritani
	P-40_134_Kondoh
	P-41_137_ikari
	P-42_138_Yamaguchi
	P-43_139_Hisamoto
	P-44_140_Nishikawa
	P-45_142_hatanaka
	P-46_143_Takada
	P-47_144_Watanabe
	P-48_146_Sekiguchi_JSMB2013
	P-49_148_Nakamura
	P-50_149_Fujita
	P-51_150_Nemoto
	P-52_155_kazama
	P-53_161_Kawaguchi

	参加者リスト.pdf



	差し替え（追加）.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




