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The aim of this research project is to clarify the neuronal basis that translate a given sound
into meaningful neural signals in a brain. During the period of the project, we screened
3,939 GAL4 enhancer-trap strains to visualizes the central auditory circuit in a fly brain.
3-dimensional high-resolution analysis of these brain established a map for the neural
circuit formed by the 2nd-order auditory neurons. Such neuroanatomical map for auditory
circuits in the brain serves a basis to identify the neural substrates for acoustic communications in
Drosophila brain.

KA DR TEAR
(BT - 1)
[EEESES Al 2 =
2009 1,900,000 570,000 2,470,000
2010 700,000 210,000 910,000
2011 4 800,000 240,000 1,040,000
ik 3,400,000 1,020,000 4,420,000

WFZEo0 57« Fa B REi

PR O « AIE - AR - MR — i

F—U—F o MEEE, M, BRE, avvaunsxz

1. WFZEBRAR S A D =
Fix. %< OEWIT & o> THROBRES % 350
THOOEERNTHILTH D, BN E

THMOERZ BT D7201201F, EZAHRIT,

AMREN®RZAH L TEW®RDOH 5 e
FIZEBS HNIBREPLETH D, b
— JH OO PR AL PR R D ARG & PR S 72
DIZIE, BXAERICLDHERDOZHENOHAM

PRRET S O Sy EE - I E D SRR R R
B OREE R L OMERE 2 — g L~ L Cfig
H 52 ENMBETHDLMN, B THEME M
AT AWMAIESCBHEICB VLT, TOERIT
WNEETHD, FOETavya i, M
DO ENEJRBE 2 MR BB L~V CE 3 % 7=
OORWET NVREREMT D, £ 2 THE

XA L L TORERFIEEIT ) RBRET



NELTravyaun=|ZEH L, W5
MR TR ZED THREZ, L, TOF
WHLEL 20 9 & & 2 55 IR MRk o
P EITIZEEACRESNTE LT, K
HER B ONEEE S A TH - 72, IRIREER
MR TNT A —F SN BB ROMN
WLERRERE 2 R 2 72121, S5 R5EmKk
R A R IRER B O [F E . B L%
NS BHER T 2 A o R & B RE O fiF B &
EDDHIZVENH AN, ZIUIHOWTHENS
EBICRETTH Y . mRAEEREZ#H S oh
TR [E] 3 H A 1L 4 < oo T e VD O B BLIR
THo7T,

2. MO HM
ARFFETIL, FRREIEE L~ L CHdIRE 2 M7 AT
THRRDOOENTZEMET N THDTHD
vavYa v EHNT, TRBER A
RRFE 23T i3 2 A R (0] 386 0 G A 18 % B —
AfE VLT 5, 2k RFEE
DRI 2 KARMICFETEL, ZR50WN
G A IET D, £1-. THENOMRR
BT MR EREST S LT
HHROPWN DM E ZRE L, [[E L7 phgmE
B EICBWTED X D 72N £ o lkaEg
NS EOMERA~MR D DO NEMIAT %, L
T X0 TWRTE T B 0O RS e i 0 HiL X
ZVERT 5,

3. WD ITE

TR Y A HER T D AP A Bk & 7o)
H— T T A awvYa v GAL4
R e HWTH—H g%z 7 o ¥ AT
28 a7V 7T U bE(Wong et
al, Cell 109:229-41, 2002) %47\, K&
AR OB R A B — iR L ~L T HE R
BICRIE LT, Eio, Ml AL A Rl e+
5HIT, ZWREEMRIC B0~ — I —
& 2237’8 DsRed.
Neuronal-Synaptobrevin::GFP %
GALA4/UAS 5% VW CHFE B S K-
JAO2EEEL L OHN 7 ADNE %
sk L 7= (Ito et al., Learn Mem 5:52—77,
1998; Verkhusha et al., J Biol Chem 276:
29621-4,2001), Z DX 512 L TEMEFMIC
ER LTy a oy a o R ik b2 2
MO ZFHIC L VL, ~— B —F X
7B BT A UR R AT S I & T
ik AL L=, B on i Ea L —W
—BEMEEE T =ocEB 2 ES L, =&
TCEAERRT D Z LIk 0 SR T — 2 %

B,

4. MR

423,939 FEEAIZ b B K 5w RIS R R I & 15k
THavlauNRTRHEORAI Y —=
ThEE 2T, T 0ELNT-REEZHW

T-fRHT NG, awya N OMIBITD
TR AR R (B 5 0D A T P A i X A& VR
L7z, EHICEFNTROMBEREICEB VT
WP BEINDMEEHE L, BLEOA3E
ME ., —HEROBEHEEE Lo TR o
Tevayya O RERMRRE KIS
DNT, TOLRPEHET HZ LN TET,
Flo, Yavva unRZOFICKT HINELT
&), EOICKT DINEITE 2 WE T D Hik.
RO N RO E I NV T A
A=V B0 AT b FiEE T
WZHESTL LTz, EHI12, Yavya uRThiH
B OWEREROKE Z @Iz HE 32 L < &
E LT, RRESRZNAMERD BEMICHIE LT
WHZ EERRER LI, LEOENS, =
vV a U NZER R ORI R A KR
IZHR LT,

5. TR ILE
(WFFERERE . WHFE 0T M ONEHET FEA |
ES )

UdEatamse) (B9 fF)

. Kamikouchi A, Wiek R, Effertz T,
Gopfert MC, Fiala A. Transcuticular
optical imaging of stimulus-evoked
neural activities in the Drosophila
PNS. Nat Protocols 5, pp1229-1235.
2010. (E#HHY)

2.  Kamikouchi A, Albert JT, Gépfert MC.
Mechanical feedback amplification in
Drosophila hearing is independent of
synaptic transmission. Eur J
Neurosci 31, pp697-703. 2010. (&
HV)

3. Inagaki HK, Kamikouchi A, Ito K.
Methods for quantifying simple gravity
sensing in Drosophila melanogaster.
Nat Protocols 5, pp20-25. 2010. (&
1)

4. Inagaki HK, Kamikouchi A, Ito K.
Protocol for quantifying sound-sensing
ability of Drosophila melanogaster.
Nat Protocols 5, pp26-30. 2010. (&
1)

5. DIIR&®oSS [ rEE7PTHRL Y a Y
¥ a U R ORER & 8 O k[
1 Ak 83(5), pp399-402. 2011.

(EFdHY)

6. LIINHoSS, O THERehiERD

AT h=a—an 4 Fud— BIETHRH

B R % BRE U 72 87 72 7 IR SR B s

Systems neurobiology for auditory systems:

anew strategy using a gene-expression

induction system |  FZBR[E 5 29(4)

pp538-543.2011. (E#H R L)

1



FNNGSE, JHEE [vavdaun
TOE LEHINDZE T AT LOfFEH
Analysis of the Drosophila gravity- and
sound-sensing systems] ‘E¥)¥)ER
50(6), 282-285, 2010. (#FE72 L)
FNN®SE, EHZ, 8. D
B TR AREE - ATE R ORI
MrETFLELTOYa Y auNzifl
ML= - B - BUF RO NN LB
Ofi#BH  Application of Drosophila as
an integrative neural model to
understand how sound, gravity, and
wind information are processed in the
brain) EHEMBER LR
vol.54(14), 1817-1826. 2009. (& Fi7e
L)

FNAHSE, MEHZ, FHEE V=
UV a UNRTIIBITAE, B, RS
DAfFRFAR The neural mechanism

underlying sound, gravity and wind
senses in Drosophila] EBRES ¥+

. 27(13), 20094 8 H 5, pp2105-2108.

2009. (&Fi7e L)

r¥E] GHL 24F)

1. Kamikouchi A, Seki H, Mizuno H,
Miyakawa H, Ito K, Morimoto T. The
auditory map in the fly brain. Gender
Equality Committee symposium : Trends
in Neuroscience (S2-J-1-2) %5 34 [a] H A
MR E RS BRI, 2011 429 A 14 H (3
G

. Kamikouchi A, Seki H, Mizuno H,
Miyakawa H, Ito K, Morimoto T. The
gravity- and sound-sensing systems in
the fruit fly. Comparative
mechanobiology from monad to human
S32-3. 8th International Congress of
Comparative Physiology and
Biochemistry, 4=, 2011 46 A 3 H

(#845)

BN S S| fgEH =, Gopfert MC,
HIER, ARG OHRE v avds
IR A, B, JARE O MR
A& 115 [B] B AR it s g . 2010
3128 B (FfF) 1S6-AM1

BN S S| FgEH =, Gopfert MC,
IR, ARG OHRE v avds
IR A, B, JRRE ORI
x5 1156 [B] B AR it s g . 2010
3128 B (FfF) 1S6-AM1

. Kamikouchi A, Ito K, Miyakawa H,
Morimoto T. The neural pathway for
hearing and gravity-sensing in

Drosophila. % 32 [B] H A4y 1Y) 74
2, B, 2009 45 12 A 9 H (81F) 1S15-4

6. LIIN® S &, fElEaF i, Effertz T, Fiala
A, %, Gopfert MC. The neural
circuits of Drosophila gravity sensing
and hearing] % 32 [B] H AR E KA,
AT, 20099 H 17T H (HFL Ry
U LA =T A F—) SY2-Al-4

7.Seki H, Ishiguro Y, Miyakawa H,
Morimoto T, Kamikouchi A. Anatomy of
the secondary auditory neurons in the
Drosophila brain. % 34 [A] H A% R

2. Bk, 20114F9 A 14 H

8. Seki H, Uchida A, Ito K, Miyakawa H,
Morimoto T, Kamikouchi A.
Identification of neurons that project to
the secondary auditory center in the
Drosophila brain. % 33 [a] H A% Rl
KR, #7, 201049 H 2 H

9. Kamikouchi A, Hikita K, Mizuno H, Sato
R, Miyakawa H, Ito K, Morimoto T.
Anatomy and function of the secondary
auditory neurons AMMC-B1 in the fruit
fly brain. % 33 [B] H AppiREl R & 4
7. 20109 H 2H

10. Kamikouchi A, Hikita K, Seki H,
Uchida A, Sato R, Ito K, Miyakawa H,
Morimoto T. Systematic identification of
higher-order auditory neurons in a
fruitfly brain. [EE A A Y YV —RA T R
UL [avyauasz) 5HE, 2010
F3H1TH

11. Kamikouchi A, Hikita K, Seki H,
Uchida A, Ito K, Miyakawa H, Morimoto
T. Systematic screening of higher-order
auditory neurons in the fruitfly brain.
CSH meeting “NEUROBIOLOGY OF
DROSOPHILA” ., Cold Spring Harbor,
2009 410 H 1 H

12. Kamikouchi A, Uchida A, Seki H,
Hikita K, Ito K, Miyakawa H, Morimoto
T. Systematic screening of higher-order
auditory neurons in the Drosophila
brain. # 9 [EIHAY 3 V¥ a U NTHFSE
e, FRiA. 200947 H6. 7TH

(X&) GF140)

. BRS040 Bk %2 v
=Y a Uy a UNTRERE R OMNT ] In:
STFERE KXW L0OR BB
& (MAEoHm) ST AR 2009

1

6. WFITRERE
() WFgeEsE



EJIN  &»-3EX (Kamikouchi Azusa)

WrgeE 5 00525264
(2) WF5e 5y 3
L

(3) I 2E
L




