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tyiar1l [EE 13:30-15:00
INE Bt (RK)
MRS R T LICE 1T D ERNEFHRNE
(Stochastic information processing of cells)
alE MER CGRIEK)
BAO=1—AVLEHK Ca" M U Or—RICEATHBMETIL
(Dynamical modeling of C. elegans neuron and Ca* indicator)
Pk = FE EF (EX)
MRRENCEZT IROSREERY FT—UEE
(Analysis of higher-order neural network of the brain from the viewpoint of cell
lineage.)

ttyar2 1TE) 15:15-16:45
EH #HE (AX)
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BMORERTHEETIVIES H1-DDEEMHEM
(Quantitative approach for modeling search behavior of animals)

hE B— (GEFD
EEDRERHN S RI-#E R C.elegans DREEM
(Paths of worms tell us the mechanism for thermotaxis in C. elegans)

F4 ZE (kX)
AFOFORFTEN o EBRET IHRREANDER A DXL
(Lessen from a cricket fight - Understanding neuronal mechanisms of social

adaptability)

YralEE  17:00-18:00
=B Eth (EX)
AN T FIVEEDRRI—T 1T
(Information coding of cellular signaling networks)

M= 18:30-20:00 IZFF : EERG 2% : 2,000 A (%4 1,000 M)

oA128 (L)
Fa—rYT7IL (Y FT—08ZF) 9:30-10:30
BHE B (RX)

tyviar3 EREHEEOAUEAZTVDaY  BREFRICLT
10:40-12:40

A+ F=XRED (BrRX)
SERBVWSETEIO7ILT ) XLDFERE ZOEL
(A novel algorithm for efficient avoidance behavior - quantitative analysis and
experimental demonstration)

ik FR (RFHARFEREEE)
REDOEBEICEDICETIVICE S8 - HEEYIaL—Yay
(Computer simulation of neural and muscular responses in Caenorhabditis elegans
using the actual structure-based models)

P (ETIIKZE)
#RE AIA interneuron [CHE T 55 A T HREFBHRKEASOKEETTIL
(A dynamic model of sensory integration of conflicting stimuli in AlA interneuron
of C. elegans)



g & (LBEX)
BARGADENFEZEELEYIAL—43T5y b I7+r—LDRELEIL
o2alL—3ay
(A simulation platform of C.elegans involving body dynamics and its application
example to chemotaxis)
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A E#L (EKX) masuda@mist.i.u-tokyo.ac.jp
DURTTHLERR  surisymp@iwate-u.ac.jp
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Information coding of cellular signaling networks

Hp =i (Shinya Kuroda)
WK R BB R WF 90 B A 9 (b 5% B % (Dept.  Biophysics and Biochemistry,
University of Tokyo)

RN > 7 MGREEE, AR D o) 7 A ORI OIE MR E e & 8 £ Xk ek
MHREHE L TOET, ZOFEERIL, RN 7 T ARERE TS B HREZ N
ELTWD DT TIERL ., EREEETDEE (Fx U 7T) THhLHZEEZEHRLTVE
T, OFED ., HFRE T T ORECTEMLOLEFNZ — L LTa—FERTND L
252 ENTEET, ABNE, MIENY 7 T IURZENMER & 5y TR EZA L O EC R
B BEE) 72 Li2a— KL TWAHIZW DRI Leds b, AlIEOfE HALEEEERE O
WMAEFHERH LIV EBNET,
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Stochastic information processing of cells

/R T (Tetsuya J. Kobayashi)
WK PERATFZEAT  (Institute of Industrial Science, the University of Tokyo)

MR S AT KD ZER72FERE I MIIRNICAFAE T Dk & e Bk v h T — 712 X0 B
SINTWD, Ny b T —27 OffiE & 2N EBT HHKEE & ORFEIT, ITFERE%
BT B FEMFHIEAT & A A A=V U L B EERNE R PR Tk %
MU THERIC L O HERIT 2 Z ERTFREIC R > TE T D, LU D, FEBRAYICH S
M ST LRSS Ry 8T — 2 72 1, & HEE R BT 5 72 DI Emiy
IRERRR D TR SN D E/IMERL & HIR L B lom W EMIEZ AT 22 L bbb TE T,
ZNHDOEMESIL, VAT LNT A—F OEACOMBEN G DR R 72 IR 5 BV B AR
U5/ ARCxTHu"A ME E 72 TRIREZRHIRARE O~ S M7 &
fil s AT DA OREE L BIE L TV D Z EAVRBEN TN D, R7EZ ORE X L 2
Q=SSN

AW CTIX, MRS O NI - SR 72 /) A AR RIS LTINS AT A5
AT 22 MEOBH 2 MHEH, HERAFE RO L W\ O BB 22 T X Hivd 2
EERT, BRI ZAL T DOMREA~ OISR Z . /A X% & B SeELNE e
EEFE L LT Bl E XA T 7 ACEDARIE R Yy MU — 7 i S HNE
TEDHZLamT, £, ZOXIREHEA AT 7 AN A REhiRi et a2 o
EHLHLNTT D, I HIC, RELAS), REBM. HEBEBRAERLEROTH L VO TF
TEERMIZFEILTE D Z L LM LI ER S,
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Dynamical modeling of C. elegans neuron and Ca?* indicator

A MES (Yuishi Iwasaki)
KK F TFE (Faculty of Engineering, Ibaraki University)

Caenorhabditis elegans is the only animal for which the complete wiring diagram
of the nervous system has been determined. How the neural circuit generates
appropriate behaviors is not fully understood, however, because (i) there are a few
electrophysiological recordings of membrane potentials, and (ii) the neuronal
signals are encoded by not well-known classical action potentials but graded or
plateau potentials. This analog encoding scheme is different from digital encoding
schemes in mammals. For the former, calcium imaging is popular to visualize the
neuronal activity. Based on these situations, neural modeling for C. elegans is
presented. Intracellular Ca2* concentration plays a key role in neuronal signaling
together with electrical membrane potential. To accurately evaluate Ca?" dynamics
from calcium imaging data, fluorescent proteins, GCaMPs and YCs, are modeled.
Affinity and kinetics of the fluorescent proteins for Ca2* are considered to fit the
experimental data. The presented model explains the plateau potentials observed in
C. elegans. When inward current and outward current through the ion channels are
balanced in a wide voltage range, two stable steady-states and an unstable
steady-state are emerged by a slight change in the ion channels. The stable
steady-states correspond to the plateau potentials while the unstable steady-state

corresponds to a transient voltage response.



MRRE D> DEAET SRMORMRMBESR v U — 7 #E

Analysis of higher-order neural network of the brain from the viewpoint of
cell lineage.

OftiE &, (i 1E% (Kei Ito, Masayoshi Ito)
WRKRE A FE2ERT (Institute of Molecular and Cellular Biosciences,
The University of Tokyo)

FREAE I IR & N 7= 2 O MR ER IR IZ X > TR S D 23, 2 OiHifaIZ k3 5 5%
AIIEE DS DOFRREIE 2 & D L O NTHEET 20T E A E o> Ty, Fexids =
VY a U AR D AEERED 100 fE oF eI 5 B 94 {H O FFRABIAEEAME D
[ A IS 2[R E L, IR OMRES O2F 2 TEH 5 IS Lz, EAZ L ICiibic f
IRDUDY A AR & & 3L B a—H— TR IERAL L 2 o #fifEic d sk
2 FRRR[E] B HE D B BRIk D F 72 V) % G 2 HEFERD 72 AR B R AEAT 1T > T, — R DM GE
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Quantitative approach for modeling search behavior of animals

BH  #hi (Yuki Tsukada)
L RRTFRFGE BEIER B S ARAREGRTRE o TR AR S
)L — 7" (Laboratory for molecular neurobiology, Division of Biological Science,

Graduate School of Science, Nagoya University)

IR 2 RIR T D 1o IR R R BITEN 21T > TV 5, T OERFBATEN MK 7
TU B LR DN, O T U LT — T Th Y | RIICIRE T 2 5 i
DL ES S CETEEZOND, LU, ED X D 2RI RRER 2
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BAfRTidZe <. 1[ED AFD VEMEIZ) L THEEO F A BEESIT b b, Z0kk:
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Paths of worms tell us the mechanism for thermotaxis in c. elegans

i H fff— (Kenichi Nakazato)
FAV SR T - 2 H BRI 5E % (Theoretical Biology Laboratory, RIKEN)

FH c.elegas 23R E A ECRIIREEMEITENL, 497 « #ifk & AT 2 TR BRAE 9
2 1O O EFOEM & L TR HIZES LT & 72, MM ORI (Y —> | 5 L~UL
TOEENTNHE OMANERBEINTE T —F T AT Y — > OBRIL F 72K f#
RDEF &> TS, BRHEOITEN ISR el 2 Ff > EICEEOITE 2 — L & FF
DLEZLNTWD, LR TITEI Y — U ZIEREICBRT 2 7= O3 R B i
FERATEN T — X DUETH D, &2 THA L, BEAR oK ROITEN 2 57 4 Tk
L. B W@ »oITE 25 2 & ¢, KEOH R O#LE 2 RIS L,
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REAR, BRIk TR > TWD ZERHLNE ot F RO % .
%< OERERKICHEAT 2 2 & T S RMIRSIREEEICBOTRZL T D%
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Lessen from a cricket fight - Understanding neuronal mechanisms of social

adaptability

#HW 14 (Hitoshi Aonuma)
JbiEE KT - B REAFZERT (RIES, Hokkaido University)

WIS 72 TEY & SRRE CRILT DD A 1 = X A Z BT H121E, SR/ LI ARG
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A novel algorithm for efficient avoidance behavior - quantitative analysis
and experimental demonstration

AF EKXKEF  (Kotaro Kimura)
KRR PR F P B A E R E YR F 54 (Department of Biological Sciences, Osaka
University)
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URXLEN—=RT =T O 2D T %,
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Tex TR LT, 22T, 7y BARBTICEIT D 2- 7 F 7 VREORRZE(LOWE
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a2 — 1 ONBETFHNEM L, 708 S F S ERMBHFEERAGTHHICEY, C
elegansi32-/ 7 ) VIREDOIK T2 L TEDOHR~OBEELEHERFT 53 LY TIE
LW RSO ZlEOBIG] 2328 L TWDFENRS RIB I N, £o, BBt E <
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Computer simulation of neural and muscular responses in Caenorhabditis
elegans using the actual structure-based models

AR Bt (Michiyo Suzuki)
MANZATEEN B AKREF MR RN ~ A 7 v v — Afilasarse 7 v — 7
(Microbeam Radiation Biology Group, Japan Atomic Energy Agency)

BRI C elegans DRIPICERTHE - LB E W oo ZERATEI A 5 DI, 302 fH D
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RN DONTHNT D,

~:

=



#tH AIA interneuron 2B} 3 AT HREFHRHEESOEHEET V
A dynamic model of sensory integration of conflicting stimuli in AIA
interneuron of C. elegans

ik i  (Jun Nakabayashi)
Fiiemisr K2 ESE &% (Yokohama City University, Graduate School of

Medicine, Immunology)

Organisms receive various signals from environments as sensory inputs. It is
often the case that organism receive conflicting sensory cue, such as attractive and
aversive stimuli. In such a case, an organism has to take appropriate behavior
depending on the composition of the cues.

For the model system of Caenorhabditis elegans, the integration of two sensory
stimuli that inhibit each other has been reported (Shinkai et a/ 2011). The worm
selects one of the possible behavioral options on the basis of the integration of the
sensory cues. The conflicting sensory cues, i.e., attractive odorant dyacetyl and
aversive stimulus Cu?*, are converged in interneurons. In AIA interneurons,
GCY-28 (guanynyl cyclase) and SCD-2 (membrane tyrosine kinase) play critical
roles in regulating sensory integration. The sensory cues are integrated in AIA
interneurons through the signaling pathway which contains the gcy-28 and scd-2.
In this study, we build a computational model including the intracellular signaling
pathway in AIA interneurons to investigate how conflicting stimuli is integrated.
We examine time courses of the signal transduction when two sensory cues are
converged. From the analysis of the model, we identify the signaling network that

1s consistent with the experimental results obtained from the mutants.
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A simulation platform of C.elegans involving body dynamics and its
application example to chemotaxis

% % (ZuSoh)
JNE K% (Hiroshima University)
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BB E Wo To A B BRBEAERT 5. FEETMICBNTL, HfRogE
 NEORIEY > 727 vic kvl L, shh5#MEE#< = LR Edick
BEIOMT2HET 5. £/, RRETATIIV I 2 b — MBS LT, kK
DIBINTVWDLIFEIERETNVEZMAIAL LD LETS.
ARETIE, EVI2V—FT Ty v 74+ —2OJEABIE LT, NaClizxtd %&b
PRI I 2 b—v g VETSTERRICOWVWTHET 5. NaClizx 4 57551178
X, REORHARZEM L TRESERSMEELET I Ty MEB L, IRED
22 [ A 2 B L CIRE DS E W T~ 5 < D 1 —7 45 USRS IC X - TEBL
TWDZEDRHLNIENTND., LNLERDL, ZALBEAROEREGA =X LI
B L Cldi&am S Cunian, £ 2T, AWFZETIX NaCl OREZEIZISE T 5 ASE =
2a—RYEVIalb—FT Ty T4 — AOMRRET MHBIA R, FIEET VOBE,
T & BEADRFRIZEAIZ EE DT NaCl B DIRFH & 22 ARl 2 I3 5 7 L & i
FLl, EFRT—H - TREET NV EHERETNVNDONT A—=ZZHZEL, VI a2l
— T a Y EIToTRER, FAEY LT BEhE & EEPEREEE (Chemotaxis Index) 7%
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