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Synchronized modeling for reproductive movements and parameter estimation by

AKB algorithm

BAE—AR
T = i AR
Ichiro K. Shimatani

The Institute of Statistical Mathematics

AKB 7L =) X A &L, approximate kernel Bayesian algorism Dl T, approximate
Bayesian computation(ABC {£) & FEIZL D #EEHFIED O & D TH %, Fukimizuet al. (2013)
TELENT=H —FNWED A ZRRO)GH T, Nakagome et al. (2013) TAFR Sz,

IAEOHFET ML, HERRAEFEEEZ S I 2L —2a U TRBAEFHIZAND
MDD, L ORI SOV TIREITAICAE S Z L B EE L W E 7 1137 < puy,
FARETNANTIE, BF—F WAL, T A —Z O EZFFIINAT O 7o DIE
F7Zp BB S H T 20, EERE L TITEN T 557 /M2 oA TH S, ZARE
X, 7 —# % summary statistics CfUH L, summary statistics DITV AN L7 — & Z 4Rk L
PoRT A= B BRI LT, /T A—F OEHIH ULl D D3 approximate
Bayesian computation T, EHBEEFENDIAE Y | MO EIZIEN > TV D, AKB LI,
WERD ABCIEL LT D MDY R 2 L— g VEETHD b, FRRE R L
FHNCHES TR . SH%OGRPRIAEND,

Koizumi and Shimatani (2016) Cl, a4 a 0 a~ o A 2 OEGEFTEN A A fE K
FORERIZH D LB 2, EFICHEMRERR—RET VEIED | BT —FNBRT A
— X2 DFEHA % AKBIETRD, FHHEZHWRWET V& HBGEE LTZ, 2 2 CTlE%
DFERZFLICHE L, A TEHEET VORI OV TR 5,
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evolutionary game considering intra-cell and inter-cell interactions

N, < FHE
R R R R ARSI TR B AT LAa— X
* Sho Kato, * Satoru Morita
*Department of Mathematical and Systems Engineering, Graduate School of Engineering, Shizuoka
University, Hamamatsu, 432-8561, JAPAN

HEEMICB T 20, WNAOY Ly~ F—L2HNC#EmSND ZENE 0, WADOY L
YV = AT 2 AT LAY =0 T HDWIE TEEY | Lnw O fTEE 2 EiEiRT 5,
FENE, HFEOBRFUZ 2D LT, FEHNIERINT 22 TARORREEL T2 &M KD, L
L, W& e bHERNEEINT DL, HABIOBAICH_ATHEED HBELTLEI ZLICRD, OF
V. AR OB KL, HEEBRIROBD 2, R, EEMERERLIZLITRD, T2 THD
ANBOEMATHRAD D L= F—LEfToRIIED LS Bk Ezb7zb L, EEOBBIZBWTED
BB HREOBIEIZ L > TED L REEEZ L6300, EFETHLEFEEZEDTVS, £ TK
T ETEANE BB TENETNRNADO Y L~ 7 — AE(T0, ZOEVBE ORI &
DX EE RET OV NOMER L ERREOEOELE S, Ty Ialb—va sk

1To7,
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Survival Property for Superprocess and its Application to Models

ﬁI % 1%
By ERFBE 5 =
Isamu DOKU!

Department of Mathematics, Saitama University!

ARFFETIE, AR T 2 50E IS A Z itk T 2 BRBHR R OMEE T VW S . [1]
TS IR A & MO = 7 = 7 Z —HEOHE L TIEe <, H U Miaskois %
EHELIR T D MERET NV EMBETH 2 LIk 0, MR ERBIE O @ E 212 (7))
HRRER > ABELA~OER L L TEA L. 2] TIIsEn B OB LI D 2 B LTS
EDOGEEAOEBZEZE L0, BERNTOLINC LY R E S akn—£2 LT
LEIRTZFIRTE D L ITIEREZTo72[3]. S HIC4] TR TR A W iZET L
G R AEIRESLN T 7T a—FIZ L0, H o OMEETE 2 BERa A 5 U 7 5k 4
FZT, AEHRET 28 LWEREERGFET VIATEE . 2 2 ClEMiiaEnBREEIs ik
17 U CORBEINE RIS N E D DA %2 ET B LT, EEREEREZm T 5. R 22
BN 2 56D 2 A a5tk 3 2 A E T A28 A L, BOREFRIOS AT 5 2/
M OBATEH Z MR R B & LTHZD. 22 TOBAE T M L g a7 %
Tz X —REEOFE ERIRT 5. BEMIIET ) I T A TRBERET VD HE LT,
24 72 A — VAR HARI O T COMIREREIZ X 0 R AT T UCBAT L, MBI 2 fERiEiE
OMEEwm U 5. Frlc, TAEGFNE ICBLT, =7 VBROAFHEROITPEHMEX L Zh
IZEES ZEIT XY, PIMERAE CRERED B2 2R HEBLT 5, Wb 2 AI6EFH AL &
RO E T DRBU OV TR L 5 [6].

(1B T8, GEERICBEET HET ICONT, AARIGHEHSES 2010 FEES
A TRRAE, 0S BERERSARFZCES, C7-3 (2010), 227--228. [213ETLH, SfEtIcBE T
DHERET VT ONT, B 7 REEDETFORRE ZDISH, RERT: - BoRfiggisk 1751
(2011), 18--24. [BLETH, NAREISE OMERTT VLN, 5 21 B HALEAEY)
FoRSEHE, JFR L, 0-23 (2011), p.89. [4]Doku, I., Vessel mathematical model
for tumour angiogenesis and its fluctuation characterization equation, RIMS Kokyuroku,
vol. 1917 (2014), 29—36. [5lHET.5B, g LREKGFAET L, AARSHKESS
AMOCHE 26-2 (2016), 213-252

* idoku@mail.saitama-u.ac.jp
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A mathematical model of cell polarity and cell migration

Pul EF ", ALZA BE™
JeygiE R EF RIS
Masakazu Akiyama'! and Takamichi Sushida!

Research Institute for Electronic Science, Hokkaido University!

AR MR B 2 o ECH CTBIE 28, TORBIRBICEOER » B FEE N ET LT LN
WESHTWD]. FRHCHLERIRIETI, cyclic AMP Ko THEMAZF K THZENMENTNDR,
C OO A (AR E N S BRSNS . MR PERE B 137 IR A LT D%, MR R 2 =Rkooi
WZATOD, ZORFS MO EHROR AR TED. filch, vavvav = lfE Ofaix(2]
BT IT7 4y 2D EEIMERIRE DR KO T mERZHB N T, ﬁﬂm’a-fﬂiﬂ@ﬁio)lﬁlﬁii
BRERIAILTND. ZOTENBDND LRI, MBLEE DL ES) L TE B B FE DI
WO A B Z T AT DO E BN H DD TIT AW EHEER TED. Frx @W%E’Jiﬁ: — i,
AR EE DO EFIEE) 3 E DI R I B L IR ITTOFEREF LD 7 2B RN TN D0 % Fi
H e Thsn. ZORMOEDIC, ARETITES, MROEMESZ LR T 2%HTT Lo
R T 5. WICEDOEIRET VB W TBIESND B - B2 E Ok 4 7RI EB) T — R3Sk
W ZDAN = A L2 R, EEOBZITHED.

ZZTARE T, EFEBZ 5 R T MO OO E R E R DR THEYIAT O T
372K, BEREBKRLZDOMIT T H AN CTHRIEET VAEET L. BRI, Miazh &
RAgL, DR s RN 2 7 OmOHA TS 5 ) | B X OIS | OZh RO % B A
LIEET AENE EFOETAVELTIRETD. 2L T, ZOET MIBWTH—F v Tho AR
EE), b LR EEB DL L2222 — v a il OURT. RIS, 2O X5 EE T —F
ICRILTC, FICER M A LT D70 1I2IEE DL RN DL TREMIZ R 2179,

BE R

[1] Akihiko NAKAJIMA, et al., Rectified directional sensing in long-range cell migration, nature
communications (2014) 6367, pp. 1-14.

[2] Rei MAEDA, et al., Roles of single-minded in the left-right asymmetric development of the
Drosophila embryonic gut, Mechanics and Development (2007) 124, pp. 204-217.

[3] Atsushi SAWADA, et al., Fgf /MARK signaling is a crucial positional cue in somite boundary
formation, Development (2001) 128, pp. 4873-4880.

* masakazu.akiyvam@gmail.com, **takamichi.sushida@es.hokudai.ac.jp




#:ERE  In cut tail reproduction model, its reformation according to Homeotic
genes, tumor production and its detection by immune system

BEER  UNREOBEETIVICIEBTS. RAXTFVVEGTFESHIOCOHRB, BOFKES &
UHBREVRATLIZEDBREIZDINT

Mitsuo Takase
[T 2

LINFOPS Inc.

LINFOPSHER =4t

I already made a cut tail reproduction model where the tail cut can be not only reproduced,
but also each cell in the tail has its own positional value. It is known that the distribution order
of Homeotic genes is the same with that of the parts of the organ like the tail here each of which
is expressed by some of the genes. So the model is reformed to be able to meet this condition.
Then through this modification, the model seems to approach to a more realistic situation.

When a solid tumor begins to form in the model, their tumor cells are thought to proliferate
losing their stability beyond a few conditions which make the stability for healthy cells. In this
case, 1t is seen more clearly that the tumor cells will be inhibited by the shape violation in the
model.

Moreover, the separation of the information in the tail formation into the shape and the scale
can be seen.

A computer simulation of tumor-immune system is also discussed to analyze the attack to the

tumor.
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Particle method simulation for the construction of the blood flow model
BAEE"™ EFXEmX? REEH
SR A ER RS (A36) 1
RS R A A R R JE R 2
[FE A R A R RS 8
HASHIMOTO Takanoril, OKAMOTO Naohiro2 and MATSUSHIMA Masatomo3
Faculty of Life and Medical Sciences, Doshisha University!
Graduate School of Life and Medical Sciences, Doshisha University2
Faculty of Life and Medical Sciences, Doshisha University3

BITE, BOENCBWCLDER, BN E 7 EITEET ARV TEZWERTH Y, i
B ORI ENIREE O HSCENREE (L & W o 2B RAE N ERFR E oo TN, 207w,
MEREDOREREROETFZMALZENEETHDH. ZNHOMEREITITMATENRE &
MAEFBEDRIMRN R E < BE KT, O, MATHEABARD BIFE O ER M~
T —FFELRALLN TS, LaL, MEIIEEORESBMBESIC > TED
DD, WMEHEITIE=a— bR R L, BRIZRECHS. Mk Z2EE LT
Vialb—va Il o TMATEIREZBERT 556, KREGREE HO o KB I =
L—va il b, ANFE TR S ISRy 2 B8 L7t s < = L—3 a3 &2 AR
952 ET, MKORENRMEFEZIREALSZEZHBMEL, BMEOYI2Lb—T a3 v
R IR R A R I a b —va v B HEET. BRHETIRTIMPSEEZEMBE L, £
AL LI FEER WD 2 & C, fSICZHOMBR S &2 BB LIk Ialb—a
VEAREE Lo, e 7 VIR RSy & LT lE, Mifasksy & U CaRIER, ik, &
TR A T D M 2 DAL Lo, Ml & L CORMER, f/MLOE T ARIZ DN
TR ICMIRBI RIS A L CR & S EZ RITTRMECHEL BB T2 2 LICER T E V.
Bi% >~ 7 K id Flash Develop % fiV 7z, Flash Develop i Action Script Bi% Y 7 h TH YV,
RS T a7 T AEficZ b3 TE 5. Fio, ETMELEMEy I 2L —va v
DXt E L THMBIENO MY 2 2 b—>a v &21To 72, FSE TIEMENRE O %
FHRHEETHL LR FHMIZEVERN 17 2 TAREL 2o TEY, BIREN O MFTHE)
NI S I E R FETEAUIITDORL TV, ZR06 O Cllmikz HEi & LTk
STWDH T, MK 2 EE L MEBIRN OIS 2 = L—3 3 v 2170, MBIk N
O I 2 PR BL L7z

Smamatsus@mail.doshisha.ac.jp
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Analysis of the synchronization phenomena to be caused by the network circuits
with optical signals
AHRA ", MEEM>
S AR R B A R e 1
[F) S R A A R R0 2
Ryosuke KONO ' and Masatomo MATSUSHIMA 2
Graduate School of Life and Medical Sciences , Doshisha University !
Faculty of Life and Medical Sciences , Doshisha University 2

R IR 284 W2 R R IRER IS, R T ThDHT A M T VAZ LR IR T ThhDH LED %1+
IMERTZEREIE (B ARZV) B35 . ZOERUBIEIL, 7+ T VAL OFAFIEIZLY 2 FEOE
FARENEAFR T HZEN N D.ZD 2 DDEAFFNVENAE BICLo TGS ®5HZET,2 2D LED
FEE SR RS0, AR R 3 2 BB N A 55 (ZZ Tk, LED IZBT28EMBFRTZ A7 TR
W HZ Lz R, A BRI T 52 L2 Wi F I &) E6I2,8 DOEFRZ VAL THE
BIEDHIETH A B R BL G N E D 2 8RS TOD. MU L, 2SO AT IZEA TV
RONONBLIRTH D4 B AR DH 2723 L T8 DOBEFHRINVEFEA LIS AICE N
CLED 3 1 28UT L FRVD 2 OBEIT L, E2Z2 DOIRFEE A BICHEDIK T (1:2 FH)) okEEs S LED
DSREEHENY SCREFHEID &SR L COL EM R A~BOE D LBIRE 3 B LT 2O IDIZFH R BT
SN2 D TR A ORENBVE D> T ZEND, ZOBRIIIZ ELEWENHHEE R T-.
=BT, ZOHRE NDOKIZB T DI HARZE R FIHUL TOHEB X TND.2ZT,IN6D R %
FAT=BITE AR N2 YD DRy T — 7 [E# | A TV D Ry MY — 7 [E B 2 i L TO<IZdH 72
0, % B ENEERAT T D2 E N E B LD 0, FEER ORI LB Tl £ L EMEE AT L TV OIER
HWTHDHZIT,ETIT 22— a7 ThD MapleSim & VA2 ETHGE DT IaL—Tg
VERITOD BT 2D TV D ANFFEE Tt , MapleSim % AWk MU — 27 Tl Z A [R HA B R 0 fF
WramE42.

B AN

[1] Munehisa SEKTKAWA, Keiko KIMOTO,Takashi KOHNO,Hiroshi KAWAKAMI,and
Kazuyuki ATHARA, Synchronization of phenomena in square-wave ocillators
with optical coupling, The Institute of Electronics,Information and Communication
Engineers(2011)

[2] Takuji KOUSAKA,Student Member,Hiroshi KAWAKAMI, and Tetsushi UETA,Members,
Synchronization of Electric Fireflies by Using Square Wave Generators,

The Institute of Electronics,Information and Communication Engineers(1998)

* dmq1022@mail4.doshisha.ac.jp,”* mamatsus@mail.doshisha.ac.jp
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Improvement of the overestimation for invasion speed in

higher birth-rate population

BILKS ', G
WK O BRI B LA S 2 7 A T a — % 1
WK 708 O BT A B L O S 2 7 A T — %, 2

Daisuke Shikayama! and Kazunori Sato?

AN
=
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=

Graduate School of Integrated Science and Technology Department of Engineering
Mathematical and System Engineering course, Shizuoka University!
Graduate School of Integrated Science and Technology Department of Engineering

Mathematical and System Engineering course, Shizuoka University?

M, HAESBENCL > TEOAERBME LT HEX, /0 TR AM R 9 4UE R AR E S —E
(ZIRDZEMNOITEY, RAERENELRDEE RO /T A—L2RDOHZET, L O TR
FEAM 2N AT BEIC 725, Ellner et al. (1998)1, 1 kot &k NZEMH A XIZHIRDHS 2 IR TTOMT-Z2 [ |
TORNEEE, LHIOFBIINDIER DR FE A H NEOE (K5 LD D72 WS GED T TR
BT, ZHUCRY, 1 RoTD MERRAS 122 R Y, SEFIOHETTH I HERRIZIRANY, #ATH mIc L CE#

ELJ7 I ORGT-A RN 3 THD 2 Wtk T-22 M 1T, LLehy BV K DR A GEFE & OMEH 23 F#¢ 7]
REZRER R D A RO RN AR CHLZ LN RSN, Fex IXZOFHE G IEEZ RIS, BEE ST WO T
YA REALR LTS B DR ANEEOFEEITV, LD IROIGE D FIEIZE-TUE, #7 A0
RELI2DE, BOWHAEREFF ORI DR AREOFRORENE D L2 R L. 22T,
ZORANEEDF RO KON #EE B L LT, HiolCEHOSEIRINNE VIG5 8 — &35
L, ZNENDNRY = OFEFAIRBIZBIT DR AEMEE O TR ANREOFHEELITIFIEEBR L.
ZOFFEIZEST, Ellner et al. (1998)[1 DFBELEA, RO HAEROITRINEL /2503, O e
DRI N B2 2 52 22872, @MW HAREZ R OEMICB T AR AR E O E OWELTT
HTEM MRz, R TIE, Ellner et al. (1998) N OFH FIELT 2 BSHWFH R T IEA L, KEO
BWRAHEOFREZITIZOICRBEH TAREERIIM THLIMNITONTIR RS,

[1] Ellner, S.P., Sasaki, A., Haraguchi, Y. and Matsuda, H., 1998. Speed of invasion in lattice

population models: pair-edge approximation. /. Math. Biol, 36: 469-484.

tennsitann@gmail.com
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Patch models of lake ecosystems

EB—%"
Bl R LA S A 7 A TR
Kazunori Sato
Department of Mathematical and Systems Engineering,

Faculty of Engineering, Shizuoka University!

BN KRB AET DL UKENE AT HBGIIERIET L — LEMEND. ZORET L
— LD ZE [ R F— R DB T L D—2 L LT, BT I 7 O RIEIC L > THELDE
HOHEARLBHARD B O REZALIZ I SO BB TS (Serizawa et al. 2008, 2009). ZZ T,
KT DNy FET WAZDONWT, EDIIRIELERANZ = IRED IR G DL ETHELDLDN AT
5. Fiz, INHDTLERSTEET AR A RBEET MZOWT, 3T 53y FET L TIEED LD
TRREZE R H AT ITADRBND DN EFEILT 5.

* sato@sys.eng.shizuoka.ac.jp
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A dynamic dichotomy for semelparous Leslie matrix models

5 KB
B IR R L BB SRS
Ryusuke Kon!
Faculty of Engineering, University of Miyazakil

Leslief 74 7 /VIZBEB RO 72 R lin i & 2 b D —FROBEIAREE T L CTHY, nIRIcD 75 H AT
FLIREAD. Bulmer [1] 1%, 1[EIBFHR D Leslief THIET /L& VT, MR R & MRS RFE A
DA =ALEWODNI LT, BT VO IEFH RITRBIL 22 R ABIZ )G L, FEASEOBE UL E IR
[CRFEA T DIRAEICH 5. Cushing [2,3] 1%, n=2F7/2 1330 L&, TIEEH SR L ERDEE R 3~
T2, E RN AL ERDEE RN T N7 T 471785 | EWI2 ARV D Z A BB L
7z. F7z, Cushing [4] 1%, H2OFFBRREERREFUET D&, n=4DLETY, ZO23 MRV ILHTEL
ZRL TS, bLIO2HHEN—RIZELTNIE, SIRITCOSGEITH, AR KRB EDORIUENES
WZsRES. LacL7en3s, Diekmann and van Gils [5] 1 1[R/Z5ER Leslief 78€ 5 L &2 B AT EIL
T\ Lotka-Volterra HFE A TIE, n=4D L&, ZO23 N RITITR N 7272 W2 2 A LM L.
ARWFFETIE, R A Leslie1 THIE T /W, IEVH RN REZE CThoTh/N—v R AL LR
AL, n=4DEE T2 MR SLTZ RN e a2 Rm T,

[1] Bulmer, M. G.: Periodical insects, American Naturalist 111, pp. 1099-1117, 1977.

[2] Cushing, J.M.: Nonlinear semelparous Leslie models, Mathematical Biosciences and
Engineering 3 (1), pp. 17-36, 2006.

[3] Cushing, J.M.: Three stage semelparous Leslie models, Journal of Mathematical
Biology 59, pp. 75-104, 2009.

[4] Cushing, J.M.: A dynamic dichotomy for a system of hierarchical difference equations,
Journal of Difference Equations and. Applications 18 (1), pp. 1-26, 2012.

[5] Diekmann, O. and van Gils, S.A.: On the Cyclic Replicator Equation and the Dynamics
of Semelparous Populations, SIAM Journal on Applied Dynamical Systems 8 (3), pp.
1160-1189, 2009.
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When does invasion implies substitution?

KBHE" KEE?
RBARFFHRETER
RBRFFRETER

Takuji Oba' and Jun Kigami’
Graduate School of Informatics, Kyoto University'

Graduate School of Informatics, Kyoto University?

& A % 3 2 monomorphic population ( resident EFFIEN 2 ) A EENSREOTTEEL
ERABBEZH#FBELTVIREZERXD  FHLEFEEBEFE D mutant AN ELETRET
% EZ | resident & mutant DFEEFDFEREL T, BEMIZEF XD 3 D(a),(b),c)FfEZXS5NhS:

(a) resident A'ZRF CHES | EFIEBUFEE A %1% D monomorphic population & %53 |
(b) mutant AR ICES |, £EFIEBUFE B % D monomorphic population &£ 7% |
(c) resident & mutant A"#7FL T , £ FE A & B % 3% D dimorphic population & 5% .

3 < & Adaptive Dynamics([1],[2]) \CBSE L LB HEBEFINICS VT, LEED(a)X (b)AE
CRIEOD—MBNBTIRUEERLE . FYFHLLKEAR BB 2 20KEORBOHESES
BRICOVWTERL , QYOI RETILEHOOLE OADTIEHEBL . 2KEREFERY
BASHADIHERFHFEIXOBERZEEELTRS EE , B2 OFKERE Dercole & Rinaldi[3]
IZ & W EEBA & 1z invasion implies substitution theorem ICX G2 . —F , 2 RERSEHER
FOULBZ3FERFABRAOEINEBEICER > TLVAVEEICIE “invasion implies
substitution” DEZHFEF L TVBHN LEOCNMERID RS AEELEHlZEBRL - .

&
[1] Metz, J.A.J., Geritz, S.A.H., Meszéna, G., Jacobs, F.J.A. and van Heerwaarden, J.S., 1996. Adaptive
dynamics, a geometrical study of the consequences of nearly faithful reproduction. /IASA Working Paper
WP-95-099, 1: 183—231.
[2] Geritz, S.A.H., Kisdi, E., Meszéna, G. and Metz, J.A.J., 1998. Evolutionarily singular strategies and
the adaptive growth and branching of the evolutionary tree. Evolutionary Ecology, 12: 35-57.
[3] Dercole, F. and Rinaldi, S., 2008. Analysis of evolutionary processes. Princeton Series in Theoretical

and Computational Biology.

" takuji_oba@acs.i.kyoto-u.ac.jp
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Global stability of an age-structured model for epidemics

MAE K. #BR #
fi] | LR A BR B A i AP ZE 7Y
Atsushi Okamoto and Tsuyoshi Kajiwara
Graduate School of Environmental and Life Science

Okayama University

LSEIOMFFIER DT —~ 1%, BYETA T~ DX HUR 2 Bt S 2 BT 7 v & o Cligfr
THZETHD, BHHET AV EFAT S Z LIBYYERITOM T 20T 5 2 L 2 THE &
SH, BEBEAHE LTS SED, FREBRDOANARCEERLREOT =22 HnWH 2 b
RV EFICA LI mET0 2 LN TE D,

JEYE DTRATZMRATT 2 LT B LT ORGEEH, T2bbEmas BB o2 L
FHEFICEETH D, BPEMEEZT-ET T, 1 BORBS TRATRS L, BMY
BXOGE L0 LI IIREEC 72 5, IR DS EYE S D HE T e b b e R 1R e i 12
DNT—ER TR, ZOZERHRRDL A T I 7 RATREREBLE 525 2 L H, SCEk[1]
TREINTWND, —F, HKDFAERED W —K 72 EOFERI 7R TlE. Lyapunovifl B3
AR C X PR RS KIR L B2 D 2 &0, CR[2IIC BV TR R BT 5, A% T,
BRI 2 B A A T2 SCRIBl 0T V2 AT S, LyapunovilBIEi 2 L7z, Zha e
[Z LI KRIZEMEIZ DWW T OHGR & M RARET 5,

2 E B AN

[1] Thieme H.R. and Castillo-Chavez C., How may infction-age-dependentinfectivity
affect the dynamics of HIV/AIDS, SIAM J. Appl. Math.,53(1993), 1447-1479.

[2] Smith H.L. and Thieme H.R., Dynamical systems and populationpersistence,
Graduate Studies in Mathematics Vol. 118, Amer. Math. Soc.

[3] C.Connell.McClusky, Global stability for an SEI epidemiological model with
continuous age-structure in the exposed and infectious classes, Mathmatical

Biosciences And Engineering vol.9
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Analysis of non-symmetric replicator equations

R R BRI 3K
fi] | LR S BR B A i AP ZE Y
Syunpei Takemura and Tsuyoshi Kajiwara
Graduate School of Environmental and Life Science

Okayama University

T LEERIZOWTHFE L TR Y . Hir2 ki) 2 B T8 2 HUERIC 8T 5 2 &
EHEL L TCE R, EhFEL LTV r—2—FGBRXZHW, V7Y r—4%—Jf
KTFFH IS TN ENOEEFHFOREZ I AZRXT O TH Y . T OMEIKEEDHE
DOFIN 1 IR DEMOPTEZ NS, ZOZEBOZ L EZHKLE S, Diekmann 512 X
> CHIE R &2 R BAERATHNC K T2 4 RoeE TO V7Y & — % — RO )
Tz, ZAMEEERITHINKERFRE 725 7 — A ZBIEORBUICB N TiE b v, X
D —IRAZRGEITHIHND Z ENHR DT ik Z T 2720, A RNTKIE s Rk 2 5
L7V 7Y o —4 — RO 21T > 72,

Runge-Kutta 5% H W CTHAERENT 21T > 7o K. R T CTHIVUXKMEZ R8G5
ERERITZL LR E DD DAL, 2RITTDGH . BHEDOMNR 1 THLMHENG LY
U r—2—=BRNUTEE 1 RoTlZ R 5 O IR EE TiT 2wy, 3keoya, V7' r—
Z—JifgXeu N T T T HBRROMICERE W TkeE 1 2/hE< 3252 & T
MaeBmH L, XNV T4 2O TIHROZEI 2§72, 4 RouD%E. BHEDOA 1T
HoHEVWIHEEERNCKITE 1 2/h&EL L, 22 Z0o%s, BARo~Ta 7 ) =y
I WA TN DIFAEDHERBIERNI TOMM 2 EHIC LT LE S, £ 2 TEFIIAERF1
S EHIEOBER L TOREWMEFTIRD Z LT Uiz, PEEM A & BER Lo SEf7 S i 12 4H
AEROENLTOEETITFAENRETH 7220, BARMARBIEEZRALHE Y 7 k
TEH L7c, =R « =0 ¢ v OHEFENEZ FI THEE R O EMEIZ DV Tl
77

25 3R

[1] Diekmann O.and van Gills S.A.,On the cyclic replicator equation and the
dynamics of semelparaous populations,SIAM J. Appl. Dyn. Sys.,8(2009),
1160-1189

[2] Wang Y.,Wu H. and Ruan S., Global dynamics and bifurcations in a
four-dimensional replicator system, Disc. Cont. Dyn. Ser. B 18(2013), 259-271
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Competition in chemostat with two resources
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TFEAL Y hEE, BRI EodE LR O T, BRx e E o E IR EE O 2 L A T
RLEZEEZAME LTEBRENTZVAT ATHY , it bIEns, EWFRics
WTTEARAZ v ML, FERIBRET L E L GRO DBV AR E LTS
NTCEH, B{LLIZWOET V2GS, HKLET T o N OWMBOREE 7 ot A B8
HNCERSEIEYDOEFEDET NI E, BUEE CITIRAWE THFE S LT E T2,

AlalE, fRERATEE R 2 DORBWHE 2K n FBOBAEM OB ONT, REEIROM
REMIRISZRIE E LCEB LI TAY v FETAZED | BRI+ 5, —RIIC,
TEAL Yy MBI 25REEZ 556, BAHROFHIZLY . 1REBIIX L 1HEOM
AW UINVEERNEWZ ERNAMLN TS, st L, %#EE 12BN LHAIL, &£
DX BRFENREZFRNDIDONE NS Z L AR TELET D, B OAEAEHERILNE -
SMOGFEROLEMEDOSRME L SV D ENTE DD, VT 7 7B & - 72 K
LEMEOHG O~ B EZ AVWD Z L TERTNROLEEEZE L, B8 LT,
5T, REEBROBENKSZ, KVHFENTH D Holling2 I L7y TAX v hET
JNZDONWTHBEEITI TETH D,

25 3R

[1] Ballyk M.M. and Wolkowicz G.S.K., Exploitative competition in the chemostat on two
perfectly substitutable resouces, Math. Biocs., 118, 127-180 (1993)

[2] Ballyk M.M., McCluskey C.C. and Wolkowicz, Global analysis of competition for perfectly

substitutable resources with linear response, J. Math. Biol., 51(2005)
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Global stability of age-structured model of multi-strain

pathogen-immune interaction
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RN O BGERILE T NG HEBS R, ENDH 2 HMS HRR, 6 IIdmiEzRFom
AR & > TRAICHIE SN T E 7o, WKADERE, IWEBO LB & EDBLRED S, VPR DO%
EWPEELZMETH D, IEH, Korobeinikov, McCluskey & 12 & b, Lyapunov BA%%, iLES%IC
& 2 Al r D KIRLEE M DWFZED TR IS FE L 72,

G 7T ICB W T, BERENZ R TV DA L FERIC, Lyapunov LBIEDRER &
R DIEIEW T TEIA TS TH Y, = 2T v A% IRD £ T 3 BFNERDPDHETDH 3,
WEARFE D FE R TUE, IR S 2 52 R IIC I D JA A 72 R N O EGUE B E 7 VIR LT, Y
777 7 N O R O L E DR 2 1T 72,

BHYEDIRERICE VT, A—Mob CEREBHROEL 2D DDEEBA SN TS 50N
%<, THE (strain)y EFEEN S, SHEIOFRRICE W T, ZEMRPFARICEET 2RMT, 201
ZFNDOHRF RN GIEDFET 2IRMDE TN %E Z | P O RKIRLEEZ TR, 0P
DEEL B OBEDOLERET IV (1] KBTI, BREOLE DOHRNPEEES 2 LRI N
T3, 77, WREFEIN 72 E D3 ETE T 2 RIL T, WD AR 2 P i S KSR E 12 72 5
CLATED, WHOHRREFLCHE, 3], 2] KBV THSNT Y, MEENE P ORY
T, [4 TREINTWV S, SN 1 HRE TV D Lyapuonv HLEIEE F VW T kIR E € 7V
? Lyapuonv INBIEZ ISR L, S S ICECARRINE 2 o ORI RO RIBZEE 21T,

[1] R.D.Demasse and A.Ducrot, An age-structured within-host model for multistrain malaria
infection, SIAM J. Appl. Math., 73(2013), 572-593

[2] T.Inoue, T.Kajiwara and T.Sasaki, Global stability of models of humoral immunity
against multiple viral strains, J. Bilogical Dynamics, 4(2010), 282-295.

[3] Y.Iwasa, F.Michor, and M.A.Nowak, Some basic properties of immune selection, J.
Theor. Biol., 229 (2004) 179-188

[4] Y. Otani, T. Kajiwara and T. Sasaki, Lyapunov functionals for multistrain virus-immune

models with infinite delay, Discrete and Continuous Dynamical Systems Ser B. to appear
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SEEFEORENZA DR, RHARRECROIRNRBEERR D, EHARIK
RELELVIBERAUZFEERX~BENICHEBLTEER, ThEz ADZETIIARER
(demographic transition)EFEA TS, EHIZ 1970 BRI, BREERN AT RTRDHIEHES
RE~BLTETHDR, ZEFE - OANANBHRELS. ZOX5RBBRERE N, B<ME
LENTELDR, HERBFNEL~DHERTHIHEVIFEFFRC, KHEH LW YLRHRE,
- LB T DL I Ko TR E LT DIBBNB A ON TE . RBETIX, ZOIEBITHESNT,
AN LW REEI RS T75LE 2 TRIVEREET V2 ER(LL T, BHEREYR< AP RHIBL
EREDIICELT I BRI

BER

[1] P. Manfredi and L. Fanti (2003), The demographic transition and neo—classical models of balanced
growth. In: Salvadori, N. (ed.) The Theory of Economic Growth, Edward Elgar, Cheltenham.

[2] L. Rosero—Bixby and J. B. Casterline (1993), Modelling diffusion effects in fertility transition,
Population Studies 47, 147-167.
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Global stability for an SEIR multigroup model with infinite delay
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Li and Shuai [3] 1%, 7/ — 7R %EH> SEIR EF/MICEBVWT, BEEET LA B L THRR
IR EN AR OET VAR L. 7 —T RO IO ARE B 5T BRI THD
ZEERIRELT, ZOFT TR DM SO ENEE 2 5.

FEREFEEEHN L L0 R EWVERIZ IV T, FIHNTIRYL23 A AR BED D |3 L oD 0 N ST U IR L
W EET T IAEWE R W TR LI, 70, VT 7 7N AR T DB ICBLNDFE 45 2
well-defined CT#hDZ EEARIET DT DICH T /e —HED /R — T AT AZB DA E IE i B F 3
TVBHALHHN, ZOZLE THRITHBLE. ZhoEED T, TIADKKEELERT DI
LRUT 7 7 BB YN D 2 e s kT,

[1] Browne C.J. and Pilyugin S.S., Global analysis of age—structured within—host model, Discrete
Contin. Dyn. Syst. Ser. B, 8(2013), 1999—2017

[2] J.K. Hale and P. Waltman, Persistence in infinite-dimensional systems, SIAM J. Math. Anal.,
20(1989), 388—395.

[3] M. Y. Li, Z. Shuai and C. Wang, Global stability of multi—group epidemic models with distributed
delays, J. Math. Anal. Appl., 361(2010), 38—47.

[4] H.R. Thieme, Uniform weak implies uniform strong persistence for non—autonomous semiflows,

Proceedings of the American Mathematical Society, 127.8 (1999) 2395-—2403.

gev421104@s.okayama-u.ac.jp
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Global asymptotic stability of epidemic models with diffusion terms and

space-dependent coefficients
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AR T, LR ZE R AR A R DIYYEE T /L LT, SIRIEYYEET L ([1]) B L O
QA G T HIV VANLVRET V(2D ICERE Y TD, Ry HRERAREL CGlidEShsZnonE
T W3 % Lyapunov BT, TERMBITERLT | & RO KIAIHNL 22 E I DUV TH AR
B ChoTe, AFIETIE, BT NV ON DD ITRAD B PERIAZFF S5E1Z 8BV T, Green D5 —
TESEAUC TGN IEIEE/2D Lyapunov BIBAMEEE T D52 LICAEILT, £ OMEIZIW T, B
BULIZ LD RG22 5y T FRFGR D Lyapunov BISEMEEEL | TR D RIRZ1GH LD TTEZ BRI L
oo Mt & LT BrEMNTERSNDEEATAPEL Ro 28 1 KW/hST T disease—free 72 -Hlifig 73
KIRAVIZHT Z E L7201 KOREZF UL endemic 72 i 23 KABA T2 8 L0 D Z &M RE S
niz,

BE 3R

[1] T. Kuniya, J. Wang, Lyapunov functions and global stability for a spatially diffusive SIR epidemic
model, Appl. Anal. 13 (2016) DOI: 10.1080/00036811.2016.1199796.

[2] J. Wang, J. Yang, T. Kuniya, Dynamics of a PDE viral infection model incorporating cell-to—cell

transmission, J. Math. Anal. Appl. 444 (2016) 1542-1564.
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The number of infection events per cell during cell-free HIV-1 infection

obeys negative-binomial distribution
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HIV @ cell-free &4t & cell-to—cell YISV T, THIEGL | BIR N ERIICHESN TS, [HEEK
Qeilix 1 MIICEE O AN ARERHICELE T 28R THY | BIEHEEZ O ELEmDHHET
HIV-1 DZAEMEIC G L TWD, IR, HIV-1 O BRI NEES L0IZ %< AT THIV-1 &
YD 233 B S Tnd,

AAFFETIE, HIV-1 BEIREORIAPEEFLIR T 58GHE 7 /L O L E BHIRITIC OV CIRE
%mif»%gﬁgﬁf%é%M@m@%ﬁ@xﬁ%ﬂﬂ%%Ebﬁﬁ$%?w%ﬁﬁbkm%ﬁﬁ%
SRR BB T 1 IR T AT AL AE B D TIES A S AR S LT, Z
AT, FEERAUIC HIV-1 O BEE G ORI 2 RIR L= C, JVFEMIC HIV-1 O BB R4 5tk ¢&
LEWIFFCED, IHIT HIV-1 JEYLERRAfRHT U7 R, BIEG B To | Ml T 50 AL 23K
DOHEEBAT o7, ZHIUCEY | HIV-1 B D ZRIE~D B L i T Do

REFERENCES
[1] Dang Q, Chen J, Unutmaz D, Coffin JM, Pathak VK, Powell D, KewalRamani VN, Maldarelli F, Hu WS. 2004. Nonrandom
HIV-1 infection and double infection via direct and cell-mediated pathways. Proc Natl Acad Sci U S A 101:632-637.
[2] Chen P, Hubner W, Spinelli MA, Chen BK. 2007. Predominant mode of human immunodeficiency virus transfer between T cells
is mediated by sustained Env- dependent neutralization-resistant virological synapses. J Virol 81:12582-12595.
[3] Remion A, Delord M, Hance AJ, Saragosti S, Mammano F. 2016. Kinetics of the establishment of HIV-1 viral interference and

comprehensive analysis of the contribution of viral genes. Virology 487:59-67.
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Quantification of HIV-1 entry process
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BAERARTY A NV ARZABRLERK & L CKE I TV 5 # T “maraviroc”7272 1 D TH
0. FHOT AN ZEAREEDORENR RSN TWD, ZHE TIToi e %<
DS T, HIV-1 B 1 ORI~ DR AT LL T O 5 1 TIT o 5 R 07> Ty
Do 1 Z U DT, AR R ED CD4 2 BARD, U A )V AR F-FKifi EOWES 737 Env
EHHEEMT 5D, Envid gpl20 KON gpdl THERR S LD &K T, CD4 LfEETHZ L
WCEVRAZMRELTWD, ZORAICEY ., Env ICBREFNREREZF I SEZ L,
gpl120 & B A{R(CCRS5/CXCR4) & D E/ERMEHE SIS, £ LT, gpdl 23HMpafEE
ETANADRE ERME L | BRI ¢4»x:7ﬁﬁmm IZIRAT D & 5 e &%
Do LY A N ARAEEDOBIEDTZOITIE, ZORERBAT v 2OMIITMA T,
Kx DFAT TR REZEREITHS I ﬁé%gwhé BAEET, VA LVAREAT 1
A & E RIS L7222, 0 TIERn b o0 mE STV A[12], LavL
RBG, 2D DOFETT A N ARLAOIHITER LI TH Y | FERMICE R Lz
WFFRIIAT O TR, A L AR ALEROBIF D= DOI1F, 7 A v AR+ & A
faOFEAER 2B LR LEAR AR CTh D, & 2 TR TIL, HIV-1 KL DFE
HIRERE A~ DR AN T 17 R % T A L 2R R ORI O EAER 2 B8 L= e 7
NERBEL, VA NVABAT e 2ADOER{LEIT 72,

5 E U

[1] Carsten Magnus, Roland R. Rogoes: Estimating the Stoichiometry of HIV neutralization.
PLoS Comput Biol 2010, 6(3): e1000713.

[2] Carsten Magnus, Roland R. Rogoes: Analysis of the Subunit Stoichiometry in Viral Entry.
PLoS ONE 2012, 7(3):e33441.
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Estimating the infection fatality risk associated with influenza in Japan

KEE®R " FEHE'
ALHEE K KRB A SR L
Kenji Mizujmoto! and Hiroshi Nishiural

Graduate School of Medicine, Hokkaido University!

JEAEXT R TIE, AR BARASDA T SO WIREIRHEE DL THY , T OFFIEL LT, )y
MEREDEHSNTETCND, Bl TUL, P — AT AEFMEN DGO EZ Wl s
B BB OHEE SN A B ENS (Case Fatality Risk) 25 S5 08, ZOFBEICIIARISIES 1T
INA T, FIEE DI TIPE A 2 LR WL E D35 FN TR, 2072 | ABFFETIE, I
TATLTIZA L 7NV A )V AD [RGGE il =R (IFR: Infection Fatality Risk) ZHEF3528% B
L1,

WIS AFDAUIEA L 7 VL FORGIE CHC A2 7 L PRI S 57 — 5% %
FUAIL BEICHATLIA 7 L P AN ADBRABFE A (FR: Infection Fatality Risk) &%
BET VT VRO THEE TEIeOTINERE 2,
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Prioritizing rubella vaccination program by age using two modeling strategies
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An epidemic of rubella was seen from 2013-15 mostly among adults, involving
substantial number of males. The epidemic was considered to have been caused by a
policy failure of previous vaccination program that has led the present day 30s-50s male
susceptible to rubella. Now an effective supplementary vaccination program has to be
considered, and such program has to be supported by objective scientific evidence as

assisted by mathematical models.

Nevertheless, the way to identify susceptible individuals by age and gender has posed
a problem in defining the baseline, because susceptibles can be manually identified in
two different ways. One is to trust seroprevalence data, as indicating the fraction
protected. The other is to explicitly quantify the next generation matrix using the age
and gender stratified data. Analyzing both cases, we show that vaccinating 30s-40s

male is optimal.
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Introduction of Ecological Epidemiology
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BEE T B " LW D BTG R ISHFFES AL, [E DR RICE KRR RE L TE 7, Ll
IFRATL CODRGUE D %< 1T, B U Th 72, NBIEE Th o720 eVl A2 FE - Tud,
B R LI ADOHITRABEAZE S, N BB IR i IE— ERTTIEZALNRD o7
e B R OB iAL 0L, PARLARD S TBYYED I T2 R SETC0D, ZORRR G
JEDWAT AN = A LZ BRI 01213, B RS8O A RBATRL | £ DM REEF I T7 —R
N T HNBENGD, FAEIT, ORI 3EaE % "Ecological Epidemiology”. LTIz 22 U8 &4
. BARTHREBRIICZ OB LWERGE S T2 EL TNIHEE X TWD, AI=T VRV AT
X RS, BB EANDA L Z—T 2 A A DR A BT T VB LA B a—#ial—Y
L EEELTHFZEL TOVD T2 BIEL | il RELT-,
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Correlation between Malaria cases and rain fall
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< FUT L BB U THATL TOABLIC L > TN SHARYE T, TORKERD~TU TR

BT HEBI ) O RN CREME AR A | IO IR T MEARAAT, Fio, ZEIZRFH IO B FE ) 6 H1HY
(AL T 2897 MBI I W TIE, - FU 7 O - FHR A EMTEEL LS fEOL6T~
FUT HREHE A DB T IATII I Lo TR BTV,

AW TIE, FEEHENLSZNEDPILTWDE T 7V IOV RRIZIIT D 1998 4E735 2016 4F
T CO~TIT REHEND | FAEE O~V AR E R H L ZOEERET — 2 O BRI A
Hriie, FriCBREICBI2REEOT —XIZB W T, EOMHEL8 AT AR EEDH
EERFOZ LB TE,
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Pattern formation and pattern transitions in spatial epidemiology
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Epidemiology has been relying on mathematical models for over a hundred years to systematically reveal
the transmission dynamics of infectious diseases. If only temporal (as opposed to spatial) dimension is
considered, the basic reproduction number—i.e., “the average number of secondary cases caused by an
infectious individual in a completely susceptible population”—is the quantity that determines the fate of
epidemics. When this number is less than unity, a pathogen goes extinct for any initial condi-

tions. Alternatively, the pathogen persists and the infection spreads. Despite the unquestionable usefulness
of the studies on the temporal dynamics of diseases, observations that pathogens (much like substances)
diffuse from high to low density regions sparked the development of spatially explicit models. Such
models are, for instance, capable of discerning disease transmission hotspots. Incorporating space explicitly
into epidemiological models revealed that a pathogen sometimes goes extinct even when the basic repro-

duction number is above unity.

The spread of diseases in both time and space has been widely studied and revealed many different types of
spatial patterns. Transitions between these patterns are an emergent property in spatial epidemics with the
potential to serve as a trend indicator for the disease spread. Although such indicators would prove inval-
uable for public health initiatives, attempts to systematize the topic of pattern transitions have been few and
far between. Here, we focus on pattern transitions in spatial epidemiology, describing the types of transi-
tions and their underlying mechanisms. We show that pattern transitions relate to the complexity by, for
example, being accompanied with phenomena such as coherence resonance and cyclic evolution. The
presented results provide insights into disease prevention and control, and may even be applicable outside

epidemiology, including other branches of medical science, ecology, quantitative finance, and elsewhere.
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The Evolution of influenza virus driven by immunological memory

SRR
FERF D A NV ARFFERFT 1
TUIMNRZE RS e B 2 JE B 2

Yuuya Tachiki 1 2*
Institute for Virus Research, Kyoto University!

Department of Biology, Kyushu University?

A 7N o PIIATIEHIM TEIE L, BES < ORGE 2 T, B
5 RN TITREISEICE D PUEBERE SN Y A VA DM Z M+ 5, 4 7 L=
VHIANZTIE, 1FEALEDES HAS ZVF =) Z 37 OFEERHUR & LT
Rk s o720, HAEGFITFELEL L TWD, F oL BESHEL L ZBIEEIC
TAT LT A VA & HA OFURFIENMELE > TV A 5E 121, B EICAEE S htglc
L DR X GPEDMERT 2 7201, RIEISEIZ L 2 TU A L ZADBEFEN T B0 P S
NTLEY, Lo THA BB B TIERCLMOBICHENT 2 L TUA NV ADOMIGE |
APEREEND, L L—F T, HA BETIXEAOMIER O > 7 VEEOFE & i~
DOWHEEZHINER X7 ThDHTID, ZOKREEZHMRT L2 LIXV A NV RITE > T
HICEHE TH D, Lo CTHEREIR A & ufE[alilE & 1323 2 2 BAR DS ROR O WATIRIZ /2 5 &
EZx bbb, AFETIE, ABFBERA L 7L F oA L A2E T, HA BET DL
THAL ZECSNZERNCB T DT v X L — 27 & Brp UTHRNT L, BAIZERIC BT 5 1L
HWEAZEEMT 5, €O LT, b MEMICEB SN D RELEL VA LV RITE > TOR
Br & Bde UC, R EeE L BRI 2 OB D HA BB T-12030 % BRTEIK 2 5T T
ML, a2 Ba—F v Iab—va ko THEERYELEZT X N Lz, ZORER.
b MEFNCEE SN D0 RIE & FE SN D PUEDRZ X 5B OFPHIC X > T HA #Eix
T O FELHENRS HESND Z & E2RT,
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Potential of ecological simulation game
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VAR, AN THEE(AD BIE ALY 2l — 2 ar NSRS A7 R O 7= 12 iE S A L5107
STETND, 72& 2 1T REABE ALY T L T R AL ST VR I AR b 22— AT ¢ 7 A7 R R R e
BEEUTHIZE N ED S CE T, A al, I % 13l 2 DA OBHEoH A S 0 fTE 2 B e L TEZEL.
T THIETEREROI 2L — MR- AT,

FEIDOTIal—LalBNT, HARTOEIMISGEWLDOLL T — LB THEEAD AR D
—EDOEAEEFT R T HEMAE T AN, 2OV 2l —a o THAET LELRERWINICE
L. EBRDT ATV ZRLOREEE Ex BHEL oo, ZOf BB GbNT —Z e 5214 L CHE
B ThH D,

AR, Box BEELIT L TY X ADRMIE A TRAEE M T2 32l — a1 Eo>CRbR
HEBEZ DA BRDREITOWTRIT D,
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Modeling Hepatitis B Virus entry
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B BUFFAR AV AMBV) DRI AFRIZ . I3 A /e SR 2 73R R A S E 29, 20 HBV O R
BlIV I F NI TUFEA LIS ZENTEDN, YR ITHITAN DT AN AZ YRS DT DA %78
AT D720, LT THEFE I EVEDD 2 TIEWVDNZT AV ZADRBEN ~D = N — & 2 5033
BEIETHDHN, TN —I25 B LIZE BT T WIS TR, ZZTARIFZETIE HBY @
TN —IZBET2H LW ERE T VAL, = N —BAEA LT L& ORGP IR MR O HEE 2 H )
ELTWD, ETIEFERT — X2 L, AR R i ~DD A )V AD 5 LfF#E, MRRN~D=R A
TAIVA DNA OEEN~DIRAZNZENDIRTA—=H—HEEEIT, TDO/RTA—F—EHWNTET )V
DI 2 =g wfTol-, 2. ZOFET NN —LERIOMREEZ X X0, UL AE R
DL E72% cccDNA DENZE D IR BEALRBLNDNIC DN THE B LT D,
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Mathematical model of hematopoietic system with myeloid bypass
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FTRTOMECRMEOHIL, B CERAR &b aRetE A Froi MMl (HSC) I2kviftRrsh
HEBZHLIVTND, T, HSC O FAEFERR N Z I HT2D O~ AL Ll i £8R 122> T, HSC
LB Z LN TOEHAXE A, B CAEREE ) 2 L2 D 53 L RE 1 03 BRE S 7= B B EK R R BI%
fi (MyRP) 2398 RiEi 7z, £z, 53R U722 D DIRMI O R ik 251 ~ 52 LA K2 Paired daughter cell
assay & 1AM FEBRZ ML A B D EHIEL ST, MyRP IE HSC 2B EHME T 2 ATREME DN RIB S
TWD, ABFFETIE, FEBRICE > TIRE I MyRP 235 B L7 LI MY AT A& S A ) 2 1) T
RIS THT LTZ, MyRP 2 & Tei& S AT AOKIRE TV 7 I3 H OB FE T D, 1 kA il
kL. B EEHREE 2 F-> LT-HSC (long—term HSC), ST-HSC (short-term HSC). MyRP &h% 2L 7=
M THDEREER AL, Vo SERRMANDS SOEMEHE %2, TNENOEMICI T DR LSy
bR EN\TA=ZELTH 2| & ML B O & MR O OB LT~ 7 /LTI,
LT-HSC 1% ST-HSC & MyRP {243k L. ST-HSC (35 BEER RMIL LU/ ERRMMIC/EL . MyRP
B BEER RN T 0T HE LT, BREEREY L REREL TR EBR O i/ MR E B MlBD T
— S MO BT NDNTA=Z T LT, ZOHEE TIE, MIHEGE, 53k, JECD/RTA—Z (345
BR (K~ R) THBTHHEL T, AERZEIT TN ERIBFICBAE Lo T 42 —FLICE £
LD R MR DB LD EARGE LT, HEESIT/RTA—2 % i3 %4 LT-HSC X MyRP 12%<
ST DM MIZHY  MyRP 1% ST-HSC K@V AR Z RS | /Ml B #ilaZDBIE CRBEmND
EMD ot T HEESNIZar R —RVICE D MyRP O%E ST-HSC DL 7e<
EFARFEDEBEF TIX MyRP HEVTFEL TORNWZEZRIR LT, ZHHDREENE B BBk S 13
AL, BRI 0D L7 BR AR BT A3 IS AT LD A PEIC M BRI Th A LR LT,

*iwanamishoya@gmail.com
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Multiscale model of HCV infection and its reduction to ODE
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Hepatitis C Virus (HCV) infection is a world-wide health problem and the antiviral
therapy is improving day by day. Mathematical model is used to analyze the
effectiveness of antiviral therapy by describing virus infection dynamics. In the basic
model, the virus infection dynamics can be described as simultaneous differential
equations, and the effectiveness of antiviral therapy is considered by introducing the
term of antiviral effectiveness into the dynamics. And more, multiscale model is
improved from the basic model by introducing the age of infected cells into basic HCV
infection dynamics and considering HCV RNA dynamics in infected cells. Thus we can
consider the therapy using some different kinds of antiviral drugs. But this model is
difficult to analyze because of involves PDE. So we should transform the PDE to easier
form. Then we considered to transform the PDE to ODE. In this talk, I would like to
show how we derive the ODE and to discuss an advantage of the ODE.
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Evolution of stubbornness
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B IIATEI ORI A A 22, MIRUF EAER I WT, TFER BT HIEH 132, HF
DU T U I L\, JEWITT BN R EoT A W ATENTE(L L 2 . ZAVIE B B LT
(ENDEERAN = AL THD, EHEAEMEL, HFO GRED) ITENCEE T 515 @aME 2 52 L&At
ELTWAD, FHEFOITENCB T AERIZUIZTUIXAREETHD, £ LT, FHFOITENIEI T2 FHN
WG EOBEIREEL T, A BZoND0, 22T, O FOITENCET2ERB W EGEAIT. &
DRFESTRER T 1% T %, (AHFOITENCET DB RDBRNG AL, B0 EDITEIZ SR
T2, EVI2ODEIREZE 25, (DOTEIREIE, OOEILIDE , ARNIRVZDDTEAID? T2
PH B OWEOITENL, T2 ETHRRIERROIEAIN 2 Al FAT, #OIRLINA DL
URIIRBT D, KM LRI 18 O — 2B EZ D, LT, ALLD DR AT D E
PEZFR T2 ESS fRtT OfE R, (ORI O T, 001 HHFOITENCEE T F WAV IEEIE.
HoOMEOITENZHEX T, B OBHIREIOHEBEERICB TR AL QU 5. 3L
TN T2 EWVOTEEZRITEN 2 Lo 7256 DOIERILIDS | ESS 12725720 DRAFIFAR .
Thbb EELTWIEE T 5, ZORRIT, B0 EOITENL, #kT 25 L TH G H
THHZEEBWRT D0, MERRITEN A BERNL D5 A  EE R TEIE —MORENRITEI CTH D,
LRI FDTENLIFINTXD,
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Global existence and asymptotic stability in a
two-species chemotaxis-competition system
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AGHEE T, £tz &0 2B O AEY D EEEH) & 5l 3 2 IRDFEIZDOWTHE R 5!

ur = diAu—V - (ux1(w)Vw) + pu(l —u —av)  in 2 x (0,00),
(1) v = doAv — V - (vx2(w)Vw) + pv(l — agu —v)  in 2 x (0, 00),

wy = dsAw + h(u, v, w) in Q x (0,00).
ZZT, uv FEYOEE widbtFYEDOREZRLTWS. BE (1) I28WT u = 0,
d]: ( v,w)—u+v—w<‘_’.b,v—0<‘:‘§"é<‘:iﬂ3|§7ﬁ£_ﬁ

ur = Au— V- (ux1(w)Vw), wy = Aw +u—w

PO, TR U TH D54 N TORBERMDIFEN SN T WS ([1]). —7F, B=FEKX
270 Ld; =0, x;, =0 &35 &, ILEIHE EALMEIEDR < 72 Lotka—Volterra & € 7 )V

(2) u = pu(l —u — aqv), vy = pov(1 — agu — v)

MRS, ZITH L TIROA M L HDERBAE SN T WS (3]). 20k >, [ (1) 12
SR T B M L A2 572 5 THADRE S “OOMEL £ O L AHTH D,

YRFEEAHFMEE WS RIRD T ODRRPMAGDI DL E 50507

LS 0N (1) 2 Z R STMTH 5. AT, B (1) O KBIROFE ¥ fROMET)I
SV S NG RE WS 2,

In this talk, we consider the two-species chemotaxis-competition system (1) which de-
scribes a situation in which two populations react on a single chemoattractant, and mutually
compete with the other according to the classical Lotka—Volterra kinetics (2). Here, the un-
known functions u(z,t) and v(z,t) represent the population densities of two species and
w(z,t) shows the concentration of the substance at place « and time ¢. In this talk, we will
report global existence and asymptotic stability of classical solution of the system (1) under

some condition.

£ 3Rk

[1] N. Bellomo, A. Bellouquid, Y. Tao, M. Winkler, Toward a mathematical theory of Keller—Segel
models of pattern formation in biological tissues, Math. Models Methods Appl. Sci. 25 (2015),
1663-1763.

[2] M. Mizukami, Boundedness and asymptotic stability in a two-species chemotaxis-competition
model with signal-dependent sensitivity, submitted.

[3] J. D. Murray, Mathematical Biology, 2nd edn, Biomathematics series, 19. Springer, Berlin,
1993.

!E-mail: masaaki.mizukami.math@gmail.com
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Pattern Formation of Colonies by Bacillus subtilis natto: The Effect of Environmental

Conditions
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AL, BB E TR T %, TOF T, LA T T dan=—4% L, TDan=—
I3, R CRBIRE LS TR o P — U BB T DTN 53030 T D, ANTT VT DIRINTH,
EITREFEIZDUWNT, EORY = INHBLT 502 EDBREE SRR MDILTWD D, ME EIZ DWW
T REFMEDO AR 3D % N, £ 2T AWFETIL, ML O¥EIHIZ I T 5/ 35— TR
DUVNTHT 21T o7z,

AWFFECIIAN T B (Bacillus subtilis natto)Zz AT, M T ENHEIEIL K THEZD/RZ— 2 DZAFIZ
OV 2B I o7z, £2b, FNEIEICLEEET A EREEL 3RS 2L — a2 To7- 5
RAZOWTHE TS,

R BB IV TIE, RGO SRR IR L 13, M L& ORI TR | JERIR B T B 0 JE E)
(R BAR B2 DT 030 TRY, %%Pi&@*%f&%r#m<%%f{)i%f”0)ffﬁb\é:"éf lan=—

DHERTDZENS o> TWD, L, T EICB W TEREITo72L2A B R SIT RN T E
VAR T DN — R DL o T2, 2T, T E O =—0 KA 7 BN HH) Tl
SEARBYICH RS TOWAZENER THHEE R HID,

AREFE T, SHIZ, SERRITITRIE R Z1TH L& Dan=— D/ \F — U A AT LT Rz D 0
TR DRSS ZZEALSE TEBROFE RIZ OV THIMEZIT), MR, FEEE R0 RSO
RO EIITBNAONLI LR DI oT, ZHUX MG E O/ X — U TR SLRZR IR 30
ZRFoTEY, FHARIENODOLEELFETINC, HKEH DU LRNROBWEERZL TWHEHE
oD,

* nakagiri@shse.u-hyogo.ac.jp
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LAY E DR AL 2 A L < E)T 2R GEILME) Z R 2B d kR - 22/ 8% —
YEED DG, ZOEETIEIAGE ( Escherichia coli) Z i a v = —EICEY 9 % 55k
FEHRIZOWT, ZOBBRA A AL ZHIET NV EHGTELET 2, BEE T, L 2FBERY
HIEE 7OV OFRIE, BUHERIAE., FERIVENTR R S i Tw 23032, 3], [1,4]. T I TIFEKRT 3
a0 ==Y — v OB T 2 IR ERE OKREE, KO BAICYy b (Bffavn=—) %
BLEVBOIRT2a0=— Y =V DR A A = A LI 2> TihR 3,

ARG O WA IR REB S (THERY) & IO HED <,

W

& 3T

1] A. Aotani, M. Mimura, T. Mollee, A model aided understanding of spot pattern formation
in chemotactic E.coli colonies, JJIAM, 27, 5-22, 2010.

—

[2] E. O. Budrene, H. C. Berg, Complex patterns formed by motile cell of Escherichia coli,
Nature, 349, 630-633, 1991.

[3] E. O. Budrene, H. C. Berg, Dynamics of formation of symmetric patterns by chemotactic
bactria, Nature, 376, 46-53, 1995.

[4] E. O. Budrene, I. Cohen, H. Levine, Cooperative self-organization of microorganisms, Adv.
Phys., 49, 395-554, 20000.
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Curvature-driven splitting of a planar traveling wave
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BOGHEBGRIZ K DHET SV AP, S TR SHEIR, 2R E W o7k & 222 [l 32— 73
BT DUN | Zn BTk 2 i OB T EIZ LT REI TR,

AR 2 1T T OV AR S TNZ L > TN O3 HIR L, 0T DA FER TR
7, FitzHugh-Nagumo H 2= E23IDHETT/ L AW ZIRTEH 7 AR T H- 2 b o~ VAL ih i 438
I HIMFE T, WEIT H eI V FRICER LT (Fig.la), & O% VB i oo i 4 i
ZAETe P R EI0IA IR, LT ST EZ N 90 FEL-90 FERHEL ., WG -7 (Fig.1b), MW Ea-
TR ITEWICESEIEREZELE (Fig.1c), FEIEXHHEIL, Z 2O/ R LTz, — 213~V i
DTER APV TP L7200 B — DX OHEIT FH M LRI U7~ T/ OV AP Lhe o7
(Fig.1d), ZOHEIT SV AR D53 Z0 T, AR H OIEE SO A HLBMEE B2 L4 U, s
INELT2BITHE S T W DTEZE T DALE R~V ORRNOTHR~BEIL , BB CIHA S —BL 7o, BET
TIFEEDNE DT L Lienyolz, 72720 ~VEIH i O @S A OIRLL T OGA1L, \emEo
HAC ST W D 3 FUTAE e 2Tz, ZD IO D 2L T DAL E LI DIE THHOAF MRk Eo7,

ez ik, BRICEDETITHAT SV AW S - O R BRI 2 S Tl e b AL . R 21
HiHR R BN, TR 5 R D 1) 1 S 44 4 i T e itk 17 oD [ELRRR O HETT I DAL i I B fE L
WIS EE 2 OMEAT I M /b HE O EARUIKT L CRE S MICB W, Z0LE, YN BN
IRERR CHETT I O BB FH RS RA T 58 WA E LT D E T DOE TR ORI L LI DOE 2L
ER—ELT,

i EICB T DT VAP T VR O S S ERD RS LBMEA B2 D3R T D, AT,
HE OB S N OMELL T O L TIREBE SO I I T RN E T I TIRITE OME L0 /&7 i
HPDEEELZ T RNV —FORNANRRZ R T, ZRHOMEEIL, MR ED KM E DI iLE
AT B2 T DM RE B ORI W THE N TW Db LR,

Fig.1 ~)VEIBEIC X 2 ETERO SR N
(@I XV #in 5, b)EO—H
DEITH B E NI NE D,

(a) (b) ©) (@) | !
v | V7 d d A | QEHHET 5, OxHEEL. 5
/) / A y y 4 ‘ /f Lo RT3,

w{EBE AL

2% SR

[1] Ei et al., Physica D, 165 (2002)

[2] Fitzhugh, Biophys. J., 1 (1961)

[3] Nagumo et al., Proc IRE, 50 (1962)
[4] Santos et al., Neuroimage, 99 (2014)
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Toward Biomathematics of Insects —Termite, Honeybee, and Drosophila—
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B, HEROEMFEDOI L RGN L, SRR 2 R BREE SN L TEFLTWD. &
TEMOIE BROF R, WA DOLDHE%, IV AT OO HE%E, 7 VAEMEL CORBENZ, $7-,
- INEEA WU T EL b2 BARRBIRICHE bV o Tl ey, BB NRIATEICR -3 &REIEKR
TV L, BUIRO R BRAFRIT AR 0 T OBLAIZ L2000 2L, B ROBCEIF T R IR
ETdHn.

ZOI=V RV LTIE, a7, IVATF, auvayixinyy 3 FlORENRE RIZONTO
WS &2BU T, BR800 —ima EMEAE ISmT TR 5. B BRITZEIE L AR CHRL0

FENZRRDT, ZORTEMET HILITTERN. 22T, PN ELERNTD, HLITEFAF
RN MBHAREME DB D B IR LV BLR Tl T 25K L TN, BFE 0 B OER A B2 72
HMDRDOINDHZET, LW FFRE DR BRI DLE 00T LR DT EZFHED.
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Sparse coding of the odor information in the Drosophila mushroom body
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AT HRR OS2 B W oFat Liksl 35 2 & ¢, e, KRk,
BB P2 HR L, RO EGFOEOMERFIC KL ERTEIZ R T2 LN TX 5,
BV TOREIT, WREIRE FHEW OS8R R OfilfM) ICHFET EVE
AT Z 5, BOZEMITEWVZREEREZRRLTBY ., WSR2
SRS T D2 & T, MRIEEINSI S SN5D, BEIHWITIERIC ;<
OFFEOE WZEERE LD (B MK 400 FE¥E, ~ 7 A3 1, 000 FEEE) |
M%MEﬁéﬁwiﬁﬁﬁf%ﬁbf (SIAYS %@Eﬁé%@%%%%#mﬁ
%o BT, BE. T OWEOREICTIG Lo BEREE OB W FIK &R
BT5HZ k@% BOWOEHIZ, EEOBWZFMIEOMRIEEIOM A G D
ELTHRHE S, MO—RRFEHFIRE~NEEZBD, ZO/E, —RRT FHX
Tk, BRADOZFELEELRB O OIERN, Z AR OIRE DO B8 5
MABEDEE L TRIEINLTWD

*&@%¢Mmﬁﬁémtﬁwhﬁi S HIZEIRFIEA~ L2 b5 EiE
T, ENENOHRIZE T HIERABICE LI ICHER SN, 2095
B OEAFE T %bém&¢ﬁmﬁz%mtﬁw%$m\@ﬁ@%%ﬁﬁ%
SH. ENENOHRORL 2 MEBOE TERBLEND X915 2 L0355
nTns _@i5@%$%E%TiXN—Xz—?4yﬁkWﬁm\Eﬁé
GOOREHOTHEMS L. R RORIICE 515 &2 bATH 5,
LILZ2N 5 \ﬁfif\_@mﬁ@ﬁ%mﬁ&%\%@%%®@w%ﬁé¢
% Ll U CHAT L 72 AFZR I e o T2,

ABFGE T, A MR BEEEZ b OF A 0 a vy g U T ORI
BRREETNVELT, TO—RRTHRKTHLiMIEL | 2 0BIFREZT
EVHEAFEICED L mKFREDOF ) {RIZBN T, Hax REWOFHRN ED
X9 I iRIEEN X — L L L TR SN TV D NE ., TN O TR DORE
R E TN T A A= TEEHWTCREGRT D 2 & T, LT L7,
ZORER, —RIRTE P TR OIR B O B 72 A G & L TERE
SN TVt A 2BV OERIT, ¥/ HEKOZRTO a—T 1 7 ZEMIZ SR
L., ZNZEHMSI L TRBLEIN, ZOREE, Hx 0BWORBENRGEDL Z &
WRENTZ, EHIT, OB T, Hx DBWRENSHEET 2 D72
53, PV oRENELEOLN (BT T VAR | F2. GVORAEMIZE
BB WORBNFIZIEREND Z EbRENTZ, TS DT RZ b

12 MR A 2 NI TR B D 28—t 7 b 1 L EEORRRREI & g S
LT, TD ORI O BT 3 A 72 T SR ALERRE R I DO W TE R LT,
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Statistical Analysis on Dynamic Division of Labor in Ant Colony using RFID chip.
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T OEAEFED HEATOER( E)& | EFEEATOThE & 102 A0 %433 DDA
(T—71—), BEIODEOHEDERE TILFETEELED SR R ThD, 4
TeBITE BHOIRIA TCITER % 70 Z AV RIS 0T, an=— RN EET L5 R
HZIR LTS, ar=—NIZIZE@LTVEED 2N T UNGFIEL TRY, HEkE
D#HEZEZ BN TODN, I T VEE )2 T VA2 ZSOHEMIZHOIT T, Bl % 12
BT HE, ENENOEFICE N TH UL TV L@ 70T YOG I 5D
ZEBREDDDILTWA[L], UL, ZHETHEIREE DR (LLan=—A /3 —
DIET N ERD FHBPE g DNENL ZEAAIZ DWW T O E BRI REEIT T4 Ty, 2
THx X, TVOEMO P To BRI ORI TENE: B BIFHIT 272012, &7 UIZ
PN F > 7RSS T T2, BARBIIZIE, #&BIIDZFFORFIDT v 7 %K 7V DOFEIZHY
RO, A LR R 2 D7 IR B T VAR D0 i — AR E L, FEEL
oY —Z il U7 R SRR O BND A FLEk L T, 2OV AT L% ST, B
Dan=—OREITEI T — X &5eek L, 7 — XN 2R AT, A RlOGER TIL, 8 4
DT VDR H VX LZHDUNT, FHBE g D7 — 2 AL G IR R s 72,

235 3R

[1] Ishii, Yasunori, and Eisuke Hasgeawa (2013). Journal of ethology 31, 61-69
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An agent model for the first process of honeycomb construction
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L TITEN L NS 7oA L 2 HORE 20 2.0 B R AL PR R LIPS th PR o R FIEL T
IVAFREFTOEND. IYATFIE, AW T 2EMAMEIEL T, R TEET DO DRAEED.
EHIBRETIE, ETEWMO/NAZRIFITHEL, TO/NRITIR & LEIMO /N 2 ESE TV E
THRERESSTD. DHOHLTEMULIATFT OHL, $niE 7 P OV PR &2 LT3R, 1A o i
(IR AT DRz RO R BHIIZIE A TWD . ANF OBIZ AL D10 TR E 3 H < DhF
FeE DRALEGINTEIZD, ZOEEAN =X LTIRIEHADNISH TR,

ez, ~"NFOEORPNARANCE SEEIZOWTHALMNC T2 HANEL, B ToIY
NFOBEEFHET DTV =V MNET NVERETD. IVATF ORI K ERNFEIET L0, Bo
ERII L FBROIRE T TIrbhb b Tk, 7, BEAAF oI/ EL, Habmozw, HA)
ELWREIED HEZFE L TWAETE LN, TNHDOEEEER T, IVAF AT HT—
VU MITELET HAR BRI DM EB) T 50 DL L TET VA BELL. SRR ToIY
NFOEFERBENTEROMNE THDD, Bx i, IVATF OEFBROB R RICE ST, Z
ZHIVED LW IR B R ENE R T LVIGR AL C, Tha T — Y 2 MET VICIRVIAA T
5.

TV MNET A E VIl — v a I EE T LT, AT ORICBITLEAREELHHTLIL
MTETWD. Foxld, ZOEABEVPHRAGDIDZETHANELWROBSIINEENLHDEE Z
TG, EWOA 5 D3R ~OEWO AR, B OHIVED 232D DOEEOPEH EXHEL T DD T,
ARE—Vx U MNET VZIVEENBNT-Z8E, AT OREN B EHEbIc L TR R gL
FIpEHIEHRIEBL TN,

REBETH, A PRETIHIZ VU METAOFEMEHENL, Bl 2L —vailkvEoniz
PG = NZOWTCEEIm T D, B, AFIRIL, A% AR REEFF (M KF), K #l— #d% (B
PR T), BB BR K EEFEERT) EOILFEFIETHD.
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EMOITB BIZEB FICKIL SN TND L Wb d Dy, ZOEMHEZFD 120,
% Z 2% Mechano-physical model & CTH XIS _REHHET ANME/R L DI
Hbivd, Fxlx Cell-based vertex dynamics for tissuest! & L SET /LR %E D
<V, W ODDOEZMIAKDIEREIEAIZ Z g & T TE T,
EDOTGITEHE TR T THIBRAS D E WA FRWRE db oW D T R DS B
EFOIERI TR I D LR L X 5 R hOiERNC L3> THMNIZTE D
B 220 BRI D E TR OMORE O LMK DOIFRENS T 518
x5z &9,
Bint — Mild — Mk

DAF—LORHT, JHHTRRY: - o FEWY - MlEMErTE L TEk
(Z Z T3 s o m N lafstt, PCP & 3Bl 4 2 BInFICIER &
Thbd), LIAVAF—LOE%Y, HEPEES TN TELHEZAILINE
TOFETIEHED RV, MIESEDNTER S NVETRT 5 DI HBEN TN D 9
5ThHDH, NNEREDON T NFRRMF 2D ANTHBEET LD E
ThHD, TD—2) Cell-based vertex dynamics for tissues T 5, HILDRE
HNFBETICESTEDONDIDOEN, ZORIZ b OB EE > TRAED
BN ANRNC L bIVD, SEFEITT D DI FOHFEFTH 5,
» PCP 2 XV EGHIIHERE R & - 7oy, F2—7 %25 ) (MRRETERB) |
FlFa—T7nEs 5 (RIBY),
> HEREBE NS (MR 2 S < 0,2 2 LIARIK & iniE 2 > < DHlanA T 56,
>» Fa—T NN TL—TI1272 ) m Tz 72 5,

BRI OME Z &, TOMOEE Y RO Z BLIco< 5,
S BB SEE T OMIBOMEE 228 L, MBI EHEIC R D, &
D K 9 IRBEREY A SLHREGUC L0 EHER A IRIT S bt T 6,

] Honda, H. & Nagai, T. J. Biochem. 157, 129-136 (2015).

| ALK TRoLYS] NHK 7> 7 2 (2010).

] Nishimura, T., Honda, H. & Takeichi, M. Cell 149, 1084-1097 (2012).
] Honda,H., Nagai, T. & Tanemura, M. Dev Dyn 273, 1826-1836 (2008).
] Honda et al., Development 135, 1407-1414 (2008).

] Honda, H. Forma 27, S1-S8 (2012).
<http://www.scipress.org/journals/forma/pdf/27s1/27s10001.pdf>
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Dynamics of chemotactic agents in inhomogeneous environment
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AFETIX, 200824247 DEMEES SR FEMOEIHET V12 HWT, R —
B DWE DX AFIVADENIDWTIRRIT T 5, ZAHLDET VLTI, #eDilk 4 VT E
LWBREE (55| 0B DY BE DS WG ISR - DS BB L T2 2B 2 5, FURIIC
(1) AR Z I TR EE DS @ 5 T~ B
(2) ZOHOBREEA B T, BB EUTIUZZ O, B USRI T & M B E)
LWV 2 DDMIKAZE 2 D, LRLOEEMS A LD B LVERL RO RE I B R EH T 5L, LT O
7%

(1) Z—L; =DV- [Vu — u;}(c)Vc]
2) a—u:DV-[(l—Z(c))Vu—uchJ
at dc

2L, u TR, c ITFHSIEIRE. y(c) BLO y(c) 1E# 5 IME ~DISERBETH D,
FEI2iE, (DXL Keller-Segel €7 /L(KS) [2]1& L THILN TV D BGGRIRENMEET LT
b5, ZZTEEMOEDIZ, QRXEELFBEET L (Isotropic Moving, IM) & FES,

ARIOFEFRTIE, A —BE T CO LFET MBI DR TR DX AFI7 ADE MOV THA

T2, 22T, 2 KITZEMNITHRL 7 3 A TERWIR S AR — TR > TV BB B2, R —
BREE LIRS, O | 755 | O A2 M AR YE — (R E AR ZFFD) ThHM, EFHT
HDHET D, FEETIEL R FPEATERWEIRA IS DL KL FEFIOX A F IV RIZE DRk
{ERFNLPITHOWT, i T 5 TE ThHD,

\\}ﬁ

% CHk
(1] /NHEIEK, 2016. EbMEKI T OUEZZEIRAEN S OB, RIMS %24k No. 1984, p.190-197

[2] E. F. Keller and L. A. Segel, 1970. Initiation of slime mold aggregation viewed as an instability.
J. Theor. Biol. 26: 399-415.
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Some considerations about a mathematical structure of a renal
tube morphology
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Abstract

One of the important problems in anatomy is to clarify the differen-
tiation of the tube in body, mathematically. Attempts have been made
to classify the morphology of tubes in body mathematically though not
to account for the overall properties utilizing fractal analysis or fluid dy-
namics. However, these techniques are limited to the situations to an-
alyze the morphology.In this presentation, we focus on the phenomena
reported by previous studies, in which the cell division occurs at the side
of glomerulus during the developmental stages of P1 to P30, that results in
normal development, whereas the uncontrolled cell divisions would bring
serious disorders such as Cysts. To understand the developmental mech-
anisms mathematically, we proposed the new approach using differential
geometrical techniques. To propel the understandings on a differential
geometrical properties of a renal tube and on global changes in properties
subsequent to local changes, we introduced;

the binding energy obtained by dividing the total binding energy as

1. binding energy = /adl.

and the bending energy is obtained by

2. bending energy = /Bﬁdl.

Both « and 3 represent a constant proportionality, and [, Kk expresses
the length of a tube and gaussian curvature of a tube respectively. We
show how useful differential geometrical properties such as gaussian cur-
vature is to understand morphology of a renal tube and discuss potential
for using this method to understand morphology of a renal tube.

*kusanagi0013@gmail.com
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Collective motion of bacteria near solid-fluid
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INTFVT =Ry MEFEREE EICHEE LS BONABNI TV T VRS REIETH) NAE
PED G KRICE S TR CER RN E X2 A TREE 57 VT4 7~ A Vi B) 7 /3 A
EUTREINZEDTH D, MMAMRIFIEBRIEE IN T, RABITHAZIDOHHEEZR S,
H SOMED 3 K FRICE > TEMKNIZES LTI 7aRHEN SZ—V 2 T8RN EIN TS [1],
Db IUINT TV T ZR/IKE LS 2 U TS HEGRET IV [2)2E AU, N7 ) 7 MO 1 M 5 AR
%ML C, SNDSEIEEE EAE 2RO NV AV ET IR T TELI L% R Uz, 2D %R
IFBWDSEF L DEHUZ > T - B P MR 2R T, B — DA B ERFD Vibrio Alginolyticus D%
BRE 72RO DEER(3,4] IZ&>TID LSRRI ZE BN HERI N, I—RYRDE EIZ
BB EMIRFAVEE AR IZ IV 70 AR T2 IEARINZ, — H ERDET IV T
FA AT BT N T O L F HE DAZEFELTODOICN U, FEERCIF I TE 25 [ TOHE
MR RNMERHIX N TH Y FEHIGOREEIZ OOV TIZWEZ RIBHI D S W, KEH TIZNAE
D3RI H R, IV RIROFIR, 7v o Ol ) ANz EOBERRET IV EREL,
SR BT RNSOREEB KON 7)) 7 OEFEFIZOWTHRT S,

2 3R
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Morphological Changes in Hepatic lobule of fatty liver disease
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N . HEPRIE . @G e 78 & OATEEERIZ X 2 NI TEEIZ X D ENiF, FrlcT v a—
IDEEIIT L 72 IET IV 3 — VIR AT 4% (Non-alcoholic steatopatitis, NASH)234 HiE:H %
LOTWDH[1], AFERTIE, JENILAEIC I VIR 7 oG DER AT L, T OER 2

HICHEfFT 22 L2 BN ET 5,

Il S 7 g2 R Ch 2% & TR & BMALE 2382 L Tl v (1], 3 WorZEiFs
B2 EAMA Yy N — IV BERKRD e ST D, ZORICRT 2BEMN L EAEO T2 DITIT 3
WRICZERM T OIS LTI 5 (2], 3 WOt ARREEAT IZ 1T A L — Y — B (Confocal
Laser Scanning Microscopy; CLSM)(Z L 2 BLE3& 23 W B AL D 23, IS S YA B 2 Jifs U 7= 3 3% 2
MM DOELER TIIAE DR DA BB S, & B2 DT O 72 0DITI, £@¢E%%abf%ﬁfé
WAL 2 LB L LTI ORETH D, ZORIED ORI L7 S IE R
(Reaction-diffusion; RD)% 7= FiEA @G5, v FOIREMIFIZ L S BPZEREZRTET LT
v NEVER LTz, &b v ) —&EigiA& High Fat/Cholesterol; HFC) % £0# (3, 6, 9weeks)IZ 72 -
TH 2T IR Z » b HFC3,69w & D2y hr—L % 5 x i} 72 Cont3,69w & L2
DI Z fig U Rl > 7 v & Rk LT, e et & L7z CLSM IC K 2B L TAH D L,
HFC B2 E< BT 5 &, BN ER LT, Z ORBOMEITE 2 BRI X 0
M3 272D BRI I1T D RD BT VD ZERAr— 1 T RT A—H % il L THTZ[3],
TH L. MEARENRLD Z LN TE Iz, ZOHBEOHFMMEICOWTHRT 5, £z, TBEE(L
DA F =X BIZDNT bk L7z,
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Mathematical modeling of infectious diseases
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Over 240 million people are chronically infected with Hepatitis B virus (HBV) that causes more than
686 000 deaths every year due to its complications [1]. The virus usually resides in liver cells
(hepatocytes). The infected cells produce viral progenies that leads to expansion of the infection. There
are several drugs that are able to reduce the production of the viral progenies and, therefore, save
healthy target cells from new infection. However, after the treatment is interrupted the viral load
rebounds quickly that increases the chances of getting HBV complications. The main obstacle to
curative treating of HBV patients is persisting of covalently closed circular DNA (cccDNA) in host cells

which is the transcriptional template for the viral progenies [2].

In order to study the lifespan of HBV cccDNA, I developed a novel mathematical model. This model
simulates the concentration kinetics of the following HBV viral products (consisting parts of the viral
progenies) in host peripheral blood samples: 1) HBV DNA, 2) Hepatitis B Core Antigen (HBcAg) and 3)
Hepatitis B Surface Antigen (HBsAg). During the period of the treatment with HBV nucleoside

analogues (NAs) the analytical solution of the model can be obtained.

In summary, the model consists of three ordinary differential equations (ODEs) and three equations
for the concertation of the three HBV viral products. The estimates of nine model’ s parameters were
obtained using multi—start fitting of the theoretical curves to the clinical data. Additionally, the model
can be fitted to non-treatment data using bilevel optimization in order to estimate the model’s

parameters.

[1] The World Health Organization (WHO) official website (updated July 2016):

http://www.who.int/mediacentre/factsheets/fs204/en/

[2] Nassal M. HBV cccDNA: viral persistence reservoir and key obstacle for a cure of chronic

hepatitis B. Gut. 2015 Dec; 64(12):1972-84.

* martyushev.alexey@gmail.com



FlfEXh R %% ELT- predator-prey &M
KEMEHEREEE ISV AIILIZDONT

Global stability and limit cycle in predator-prey interactions with indirect effect
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Kigoarien] oA FE  (additional food) Z A L7z AWHIBGERIT. M#HERNR 2 0 L 7Pk

BEELTHOBILTWD, AL TIE. ZOBREEZDH OO I Mo HFRAEZE L, FEh-Kiko
A7 M N KIE O 22 E Cdo B T2 D DA 3 50 %38 H U 7=, [ AR 0 S 72 72 < 72
. Uy M A 2L (BIREARGE) AHET 203, ZOFER B THDHZ L bl Lz, =
B ORI D | additional food DA T [FEHROMEKEES A XN L VKRN LMz 5ND |
WS MR OGS T LT A1) Tid7Ze <. additional food DMEIZ L » T, &=
H-KB OB ARBESN R LR L CLE YRR H VG LWV I Rk 2 457,



