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Environment surrounding us is not simple and static. In fact, it is complex, often
fluctuated, ambiguous, and includes unreliable information. How do animals extract
valuable information from such ambiguous environment and decide an appropriate
behavior? To solve this issue, we have studied the behavior of Drosophila
melanogaster responding to ambiguous stimulations. We found that visual system in
adult Drosophila showed noise robustness revealing from the optomotor response to
the visual stimulus including noise. Moreover, we established the experimental
system to study the mechanisms of decision making under the complex situation by
using Drosophilalarvae.

SEAF IR E R
(BRAHAL - 1)
ELEEREFY RiEERE & @t
200 94 2,100, 000 630, 000 2,130, 000
20104 600, 000 180, 000 180, 000
201 14 800, 000 240, 000 1, 040, 000
o dk 3, 500, 000 1,050, 000 4,550, 000

WFFE50 B« PhREL
P O3FE - M - iRk —fik
F—U— N ATEHRERE, D6 &

WE. #oIWE

vayvausx R, HEBME, TENRR, 5

1. MBSO F

B OFTENZ T TR - MR DX 12 XY
Sl Z &, BREEICIG Uit 72178 & 5l
T 5, ITFEOHREEIZEICE D, BEND
DT RNIE A2 ED X DI TUEL L TV D

OPMZET LA™ EL Nz, L, %<
DA, IR OBAME 2RI %2 N CTRFZEDM T
OILTN5D, LinL, BLEOMREE 2 U,
BRIERIZ —ECHIEZR O LIRS0, filx
X, BWEIZITS < & & ERARITIEE VT



AL L, BWEIZIT-S < AT DR ENE LT
%o PIRAKIZIBW TS, BE O AIHE
LBEndHs, LrL, 8IZokoshd
WEWTEILT DEREEN O B 2 R

AREHL, TRELHET D L)~
RHEREIC > T, fTEIRHES T2, 20X

7eATEN & Bl X Z TR A O JFER I oW
1. BREIC 72> TR BT, MREERFSEIC
B ORKOMEWPANTREEEOOLE S
Thd, KFETIZ. ZDOX D RBAENDS,
%uw@nfﬁ%bfé F%>’%$%@h%m
L., 1TEVZAT O M 1T 3 1) 2 I &
57 W EEFER O Z BT 729, Miaik
A2, B TEN b R L, Bo. #Eis
e AR FREREL L TN DT a y
Ta U RV, 43— HIE — e e e
v N =7 — RO LV E DR SR
Z1TH & HIE L,

2. MFEOBEM
BEEOEREEGLTE DL SEENL D

WITKT LT, AT ED X YIRS L, fi
TRATENZ IR T 2 DD, E OS2 B 5
N RN O o A Y

3. WO

vavuya UNTRBOMET R ES RO
TR EH W TR 1T o 72,

(1) R
WIEOEI Tz e L., F O R % A
T DREB S HIE Lz, & 512, FRH
W 2R U T REO kT 8 4 ) E 9 5 5
RAEESL LTz,

(2) ShaoiTER
0% & SRR A RIS B 2 7 & &
{iEl 2 ORI BT DITERRIR 2 HET D 2
&ﬁ?%é%%%%%jbko
ITEHh LD Ry hT—2 0 fifla L
)b, BLOTEIEEZ W L& T,
e e R BT 72 B ) 72 TyE 2 VO Tz,

Y RAHDE
(1) HRE%

DB EREN D OFF HRALERBER 28 5 7=
O, (EB S A R & U7 B R % £ 9
ML, KUIORTEY 7 A4 XEMA =6
TR A2 A, £, 848 (CantonS) 12
BWT, HEBSEZHE Lz, TORE,
X 21Z2RT K97 A RiTxtd LR
LN (X2 D CantonS), 2F VY. SNR
WAL ET, /A AN E & & RIREDK
& BNT,

5T, ZOX 7 A Rk DR
I, AR RS OB BARIZIB W TR T
WBZ ENRHBLNNI 272 (B2 DRI, SNR
MN8LLETARNWE, /A AN/ \WEE & AL
DORISHR NN, 2D ehes, 20

low Intensi high

20% 40% 60% 80% 100%

— “fwl..“ll".

CCD camera

l\t |
X1 SEEROMN

12 S )

0 ‘ ttoitd
— 08 o ' * '
2 ,l P Canton-S

06

04

02 i

1] 2I :1 é ;‘ 1.0 1‘2 Ild 1.3 IIE

SNR[dB]

M2 BaIRERE A XOEIE,
EE. S AXBEWRITRE 72D, it
13 A XD ORI %4 % BOsE
1L TENETNDORBIZHT D
FostEER LT,

[>— Excitatory
F— Inhibitory
M Gap janction

B 1 AT A LPTCs TR S hL A /s B 8 oo it
E. A: 2 nATOBRERICHEETS 5K EHEOBE £ BT 5
LPTCs 03872 ik al s o [3], [4]. RENEZ R EROM
ST H AT, & LPTCs IS ARBHE DR TH Y 2h
£ H2, HS, CH, Hu@kLMEThs. —hbof@iicds
FREROERIT 1 ST L EE S LTS, &R
FROR, LEBhEhs, 2ERoMEs T4 B:A TBn
T, HSR * CHR, HSL * CHL ##hFh——20OHRic#s
Lz y R =250, MaOLFNHIHET S LPTCs 2 F L.
C @ e 27 A AOBE. K = 10, (a,z0) = (0.5,0).

X 3

BRI, LB DR IR L~Lis B OES
NEE L CWDRREMEN RIB S LT, RIZ
FEx 7R L~V T ) A &2 TRz
KT B EZRET S22, 77, MK
LAV ORI D NS T AA A= Tk
HES D FERBR A ML LT,



F7-, EEERNIZEE L OLFEZEICLY . K
3ITRT K 9 iR R OMIRE T L & HEEL
L. vavya UNTOMRRIILELAOHRE
HWMOMAEZITOMRR Y T —7 DT
HEIZED ., [RIERHILIZ 6T D BT L
Tty FU— 7 OMEARE > TW\WbH 2
LERLT,

LD X972, v, Ry hU—2
TN~V BT UL, ORI O K B E
EREMTT 2R 24TV, D 6 SEREEN D OFF
HALF A ORI IC SR IT T E 2 e B
ZTCWB,

(2) ghhofrEhR

HEOFERPN E 2 b=t &, ko
FIRIERE . ITENVIRE S ND DTEA D D,
ED X o ATEN A L AT, BFEC, ERIC X
S>THRD, - T, ZDO X5 RREIZEY
FETe/= DI, B O RERENZ L &
(2, B & OEEEIRT DITE 2 59 D0
FENbH D, T T, F9. X0 HEMAMRER
ROV avYa iz, #E0
BR % G- 2 T2 REITE 2 DSh R DO1T8) %2 Bl152
TXLERRZRAMNL LT, FgE LTIE, =
WERIE & 355 | RIS A AV, SRER I A i % 7
UL, BRI &0 FiT A, M
R aE Wz, F9°. AR R ZHWTE
BEATIR-oT= L 2 A, BRI OT-DIZ, 7
SR b Ze W ER & Sl A 5 D
Bz T, FHLIRIKICE D D SR BIEET S
ZEMEZLNZ, I T, ZOTEOEND
I, BVIRLAELND D), Fhe b, 3RIT
ICkoT, BRELEZTHNDEDN, 12O T
BREtT 5720, flx Oghdn, oL, [

CE#IRET D ONTONTIHATZ, DRSS,

i 2 DhEIE, VIR LECITEIRZ LD &
MNHOMNE o=, ZOZ &1, BARER
oOFINZ, Bie B 2 SOITEMERZ R o s
FHETDAREMEZ/RIB L TV D, ZOfEMEE
HIFESZ L ATREZR AR Z & oITENEX O
EWVIIED X S R OEWTAELT
WBDEA D, TR ERNL, £H%
L BATL O I R KT D ITEN O E
AN D AfREtE R S NT=, 2. =
BEATENCIZE ) 7 IV RIGEWE NG T
HAREME L R ST, L EDORERMN G fE
K2 L OITERERDEWNT, £/ 7 2 U Rs
FEWVE T X 2 R D& OE W X D
AIHEPE DS RIE STz,

5. TR LE
(WFIERA . DHIEor 8 R O T2 (12
=Y

MRS L) (B 6 11)
O#AN®E, HFASET, EIHEE, FHHE
F TR RISHEET D IR 22 g

B O BRERFEMT « [BIESHIEIZ k9 5 IS B R E,
SSEER, 111, pp. 11-16, (2012) . &
L

®@Sakiryanova D., Morimoto T., Zhou C.,
Chouhan AK., Sigrist SJ., Nose A, Macleod
GT., Deitcher DL., Levitan ES.
Differential control of presynaptic
CaMKII activation and translocation to
active zones. J Neurosci. 31; 9093-9100
(2011). @b
QA& FET, =)L, A& 7
a7 g AT GHEE) R O EERAIFRT,
S 110 ; 1217126, (2010) #qHi/e L
@F e, ZAE T 2L HlHE ¥
3 U Y a U AR OEEITEIOFEY
fEHT, 57 EH, 1; 127-132 (2010) #&
AP

(B®YOICHI NISHIMURA, CAGRI YALGIN, SAORI
AKIMOTO, JOANNA DOUMANIS, RUIKO SASAJIMA,
NOBUYUKI NUKINA, HIROYOSHI MIYAKAWA,
ADRIAN W. MOORE, & =*TAKAKO MORIMOTO.
Selection of behaviors and segmental
coordination during larval locomotion is
disrupted by nuclear polyglutamine
inclusions in a new Drosophila
Huntington’ s disease-like model. J.
Neurogenetics 24: 194-206 (2010) ##HE

U]

®Morimoto T., Nobechi M., Komatsu A.,
Miyakawa H., and Nose, A.
Subunit-specific and homeostatic
regulation of glutamate receptor
localization by CaMKII in Drosophila
neurosmuscular junctions. Neuroscience

165, 1284-1292 (2010). #HidH Y

PaFE) GE14 1)
@D Yoshinori Suzuki, Toru Aonishi,
Hiroyoshi Miyakawa, and Takako Morimoto.
The effects of noise in visual stimulus on
motion detection in Drosophila
melanogaster.

“NEUROBIOLOGY OF DROSOPHILA” ., Cold
Spring Harbor, 2011/10, =2 —3—7
@  Mizuho Homma, Ai Fukui, Gaku
Tonoe, Mikiko Inaki, Hiroyuki Aburatani,
Hiroyoshi Miyakawa, Akinao Nose, and
Takako Morimoto. Functional analysis of
Lola in synaptic transmission of
Drosophila  neuromuscular  junctions.
“NEUROBIOLOGY OF DROSOPHILA”,
Cold Spring Harbor, 2011/10, ==—3 —7
® Yoshinori Suzuki, Toru Aonishi,
Hiroyoshi Miyakawa, and Takako Morimoto.
The effects of noise in visual stimulus on
motion detection in Drosophila

melanogaster. & 34 8] H AMRRESRKE,




2011/9 ik

@ Mizuho Homma, Sun Nagashima, Toshifumi
Fukuda, Shigeru Yanagi, Hiroyoshi
Miyakawa, and Takako Morimoto.
Functional analysis of Centaurin gammalA

in the synaptic transmission. &5 34[A]H
AREE RS, 2011/9 ik
® Takako Morimoto, Shoki  Suzuki,

Hiroyoshi Miyakawa, and Nozomi Koseki. A

study of decision making under the
conflict conditions in Drosophila
melanogaster larvae (I1). &5 34 [\ H A4

R RE, 2011/9  Hfik

©® eARNE, RS, w)EE, HHEE
NI SRAAFAE T D BRI A 70 o R [B] #% 0D
FRER AT « [ e B ISR, =2
—aarta—7 4 WS, 2012/ 3,
HORL

@ BAE L ARFEL, ARHERE, N,
EfEC R, ML, W, B)IEE Mo
fEtELITEI O WL & BIE FIC L DBER E
VPER D, W 33 BT AEMTR
2010/12 #HF  (FAFFEETH)

Takako Morimoto, CAGRI YALGIN,
Yoichi Nishimura, JOANNA DOUMANIS,
NOBUYUKI NUKINAS3, RUIKO
SASAJIMA, HIROYOSHI MIYAKAWA,
ADRIAN W. MOORE. A new Drosophila
Huntington’s disease-like model: Defection
in selection of behaviors and segmental
coordination during larval locomotion.
2010 48 Jb ok Mg B2 2 0 2010/11
SanDiego

©@ Takako Morimoto, Satoshi Mori, Yumi
Harigai, Nozomi Kozeki, and Hiroyoshi
Miyakawa A study of selection of the
behavior under the conflicting conditions
in Drosophila melanogaster larvae.

5 33 [Al H AMFRER R, 2010/9  #HF
Morimoto T., Mori S., Oki S., Okitsu H.,
Aoyama S., and Miyakawa H. Analysis of
food-searching behavior of Drosophila

melanogasterlarvae
CSH meeting “NEUROBIOLOGY OF
DROSOPHILA” , Cold Spring Harbor,
2009/10, ==—3—7
@ Takako Morimoto, Akiko Kikuchi,
Hiroyoshi Miyakawa. Plasticity of

optomotor response in the visual system of
Drosophila melanogaster. i 32 [A] H A
R RS, 2009/9 4R

@ Mizuho Homma, Gaku Tonoe, Mikiko

Inaki, Hiroyuki Abratani, Hiroyoshi
Miyakawa, Akinao Nose, and Takako

Morimoto. Functional analysis of Lola in
synaptic  transmission of Drosophila
neuromuscular junctions. B9 HARY

a UV a AR ES (JDRC 9)

2009/7 #5it]

@ Satoshi Mori, Shoko Oki, Hiroaki
Okitsu, Satoru  Aoyama, Hiroyoshi
Miyakawa, and Takako Morimoto.

Analysis of food-searching behavior of
Drosophilamelanogaster larvae. 5 9 [H]
HAY a U2 a v iffges2ifrti s (JDRC
9) 2009/7 i

Takuya Miyamoto, Akiko Kikuchi,
Toshiaki  Ohta, Azusa  Kmikouchi,
Hiroyoshi ~ Miyakawa, and  Takako
Morimoto. Establishment of an
experimental system to study the
mechanisms of motion detection in

Drosophila melanogaster. % 9BIHART =
v ¥ a v ifFEiEE S (JDRC 9) 2009/7
i [it]

(& Dfth)
AR I D

http://www. ls. toyaku. ac. jp/Life-Science
/lcn—9/morimoto/homepagel. html

6. HFJCHLRk

(1) WrzefRaE

BA @& (Morimoto  Takako)
HOLERLR T « AR - WEER
g3 - 10311648

(2) WFFE55 14
L

(3) HEEHFTEE

=)l 435 (Miyakawa Hiroyoshi)
HEER RS - AEmBh T - Bz
FFEE %5+ 90166124

H5W = (Aonishi Toru)
WRITERT - A LR - ez
W75 %5 - 00333352



