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IREEVVE D R EE E =R IZBH0 D Ca Ty Ve T 7 A/ NaDELE , BEUME
BED R E . T RO calyx of Held IZ8W T RFT Ca G, SoZFEskL
TVAEB(EART N—T) ATGA RN F 77 T IEE Sy NERIEEZLA S DET
FEEBREATV, BRI SNV T2 — a2 7o B, Ca Ty R ITAZ—
DB/ MR ETOHEBENER 1-2 812237 TC 30 nm 25 20 nm (ZFEfF 522k
> TURIEWE DR E P IREND S imS i, Ca Ty AT TAZ—DHL TR
JEBEDG/INEETOBRBEDN L B 2R E T DL O IL, 7EkD Ca KA ARG
ICREREEEIMZ Db DEALE ST HID (Neuron, 2015),
TNEIRDT T T 2 NAB SR E 2 BN T 57280, calyx of Held Rii ARl
WNOT NI W 7 —V R NVAITRIZER L TMEWNT VA TR E RS S BT
HHRFHZ LT, BRGNS VAV BRIRE A A&, O 7 RAGE O [RI1E IRffH]
DI ELD 15 B THHIEE BT LTZ (Neuron, 2012) ,

Ca F /LD synprint site EFIAREZ L 737 synaptotagmin, AP2 @ =FHD Ca j&
FEARAFMEAR BAE BER N7 A/NE D endocytosis (ZHBEAR R Rz L% AL L
BRAEHFOFEEHAE DT THLINZLTZ( Neurosci 2010),

ZwhD calyx of Held TIZ=2 R A= A X T _THIREN Ca il AFL TWOD 03, EIR
DRAEFEZ RN bulk Ca I FE 2K A7 T 5 calmodulin/calcineurin A7 KA
M= AIFIER L 72<720 , endocytosis IXHS Ca i AN EE D ERER AL AUKTFTD
IO 72D T L E R SR EICZ L THBNZ LT (Nature Neuroscience 2010),
AR D SIS T W HIBRO BTG U T 7 A% AR D NMDA Rl
BT X RNVEFTRAT D Ca BHERL, ZHUTEST NO OFAEANI/RY, T A
AR RO PKG 215 AL S 558 B PIP, L ~UL73 E5H-L T endocytosis 23N 52 8%
BHSNMZ LTz (Neuron, 2012), IRUNT, PKG 235 PIP, ~MD# A —R 73 Rho kinase (24
ST ENDZEEABLINTLTZ(J Neurosci, 2013),

A1V 7 AR KRR 2 AL Tl RS T, U 7 A/ NMao Bz a3
HIEEFE L, BICE RS T T AOT R, MIALHE, BERE/7 (LI ZE 7 K -4 B
BN LTE (B .

VID) 7V A~—J"DJEKRZ LRI DO OEDET  BLUOR—F% VRO RIR 2 37

B XTIV ABFNFE T calyx of Held o7 ARTRIBICIEALIZEZ AT F T A
REEIZERF NFROOLNT, ZIWBZ L B O EVEH AT = X M3 0S80
DAV (BEFEYEE )

(2) B 7oA

<N FERERFZEE L CORE >

1.

#W 3 : Yamashita et al., Nature Neurosci. (2010)

WL . 7 2D exocytosis 7% Ca2t Tk 7§25 Z LX< MBATND A, /)
FRa O E R HIZBI 5 endocytosis 73 CaZHIRAFET D DMT DOV TIIA S Trehs
ST, ZOWGETIE, KR, B X OREMEERD > F 7 AFTRE~ Ca2t¥ L — M
ZEALT, WTFNORHIZ IO T H EAEHIEIZ L - Titdk S 415 endocytosis 23
CaZt A7 T2 Z L LT Lc, KRGS F 7 2 Tid bulk Ca2t’’ calmodulin
& T calcineurin Z{&EM:AL L C endocytosis ZiE3 T D2, AT F 7 ATl
Caz*F v % /)VHE F® nanodomain 7% endocytosis iEFDTHK 72D Z & ZHBLMC
L7,
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Hori and Takahashi. Neuron. (2012)

TNBE I VDT T 2N~ O FERFERIL, NS T D E TIE
Boyatzx TWDHD, ZOEIF/NMatk 8% ORERERBI S+ TH L 2
L RS L7, U AEIRmEANO MNI-glutamate 206 7 V4 I U iE%
UV 7LV RIZ L TR EE T, /MaN~O 7 V2 I U RRIEHE 2 EPSC
DOEERFREIGHE L, FFERN 15 THLZ 2B LML, HIT, &
F T ARTARND CLIEBENRN 7 V2 I VR FEEE 2 EMiT 5 2 L 2 LI
L7,

: Eguchi et al., Neuron. (2012) ¥ X O Taoufiq et al., J Neurosci. (2013)

VI T ARIREGNICBIT D0 A — R & o 7 AR O BIRICITARF D
RBZ, RA T F 720D NMDA ZFENBHRAT D Call Lo TEAS
iz NO 7Ly 72D cGMPP EHIZE Y PKG ZiEME(Ld 2% &, Rho
kinase NEMEAL S 4L, PIP: OIEEN EH 325 L5 —#D B A7 — R2MEH)
L. ZHUZ X - T, /Mid endocytosis BIEHES D Z EEHALMNT LT, 2O
VAT LI T LU F T AN exocytosis DHEK A AN L TR A B <A
FI RIS D,

RPN A S AT REE G B>
B v 7 AERHASE I CH IR S €T, 7 % NaDBiES T
(Lt 2 Hika s L,

1.
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NEURONAL CULTURE MEDIUM AND METHOD FOR PRODUCING IN

VIVO-

LIKE AND ENHANCED SYNAPTOGENESIS NEURON MODEL

(CEANFERRD > F 7 AT A ARME$ % MRS IR & K528 07 15)

e

BRI NT-3, KCL, FGF2 Nz 2 E:81E0s BRIk v . AERNICEBIT 5
UF T A AR T A o — 0 VTR A ER LT,
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1. BV 92 RVFFRBIEREA A—D 07
1-1~v4 7 v RAA  Ca transient

MR IV, BT Cazt T v /L & B O el Re/Ma R o jEEE2 o
T ARERE R ERET D EEBEZ LI TWDN, MiHOZEMEEILRE L o0o
TW2RW, 7 v MKEEO calyx of Held RiKmIZI T 5 Cav2.1 O3 Ai %
freeze-fracture replica immunogold labeling |2 X Y #lE L. {KEVEL THRE L1Z
JA T Ca2* transient & 3 SBRISEE TIZFEEk L, Ny T EMEETTIC L > TEGTA %
calyx MIIRPIZTEAN L THRARZIMSI R ZREF Lz, 4% 1-3 Bz @l LT
Cav2.1137 7 A% —%JEk L. EPSC X 10 mM @ EGTA |2 & - CTHpil S 47z 23,
M R A% 3 & HICEs Lz, ZOfEEN S, B0 aTRE/ME2Y Cazt F v %
VI T AR —DRRITIRET D &S perimeter-coupled T T L AEE L T
Rab—va rETo R, NNETEL 5510 nm B CTRIE L. EGTA ©
EPSC #ifilzh i & E iRl O A A X, Z OR#EDS 10 nm FREER
T aZ ik TR SN, ZOETNVTIEYZ 7 AX—N Ca F v x L
R AR ET D08, MRS EAZRET 57 7 A% —/NMalf B3Iz & A SR
DHIRNZ ERP LN o7 (Neuron, 2015),

128EHY v 7 AL A= IS BT
BENY v I AT TRABEDOTZD DEEGERMEN O BELY v 7 AT
T T AREARANZENMHBTE DL I T Tz,

1-3 ¥ 7 R/NADERE
Quantum dot ZH VD IAFHTT L LI/ NNaoBEhERE L HE A2, 7 AR
REEIZBWTEHI L7z, ZORER, BV v 7 2D finger NIZI T 2 EBUWVELEEED
BEhL | finger #8225, RIEFFEOERNBENNH D Z L2V LT,

1-4 ERV T T ARG T AT =X A
TV I ARBERSFMNORFEZBE LT, BERVT T AOEMITHKER T NT3 L 2D
ZRR TrKC NEED SRR HZE 2 RT3 Z ERHL NI T2,

15 F A AMP A A—T V7
FIEN cAMP IBEZ b2 =F—T 57— %R L, MlaNB IO b=
RUTHNO cAMP EE%# 2 R TERL, VT AXA LTHETEDLLHIIZR-
776

2. UFFRNETNE IV BREFRIEE

A=y NNIRIZE > TRIRIRND 7 v 2 I U EEZE TRV L C/Mal 7 v
X 2 TR EVS S, MNI glutamate photolysis (2 & > CTHIRWND Z L& 3 g
PR 2 201 EH S, EPSC #RIEOHIK & mEPSC OBE Lo/ MaN~D 7
VB I VTR E A ET DO OISR ZRMESL LTz, IRWT, FREEER & Rl
DR A RS, FTHHE & FIEED CUKGME L AR BERLEW LN E LT, £
DR, FTEHERFERII=IEL T, 158, Quo 2.4 LHFFE L7, HITZ ORFERD,
A% T-14 BTN TILET 2 2 & Cl OIEERE(<mM)., & (G100 mMIZHWT
BL 2D 2 LA LMNI L=(Neuron 2012),
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U S RBIESE Ca F ¥ FNVERREEZERAL v TR

IR T A ABEHE TV F v TR S AT RB W T, AR REEICHE S Ca F
¥ RINYTHEATDONSPIQMAL v TFEH/E LT, ZOAA »FIXTTX £721%
ik Ca/Mg FOE;#E T 1 v 7 &= BDNF, £721Z NT4 oF5.1c L v [E1fE L 7=,
HRIEENC X - T &35 BDNF B8 X OVNT4 78 TrkB #4r LC Ca F ¥ /L7
B AT AL v T SHD LRI (J Neurosci 2013),

. VT T R/NEEIEE D AR S E

4 — 1/ME® endocytosis (T3 F 7 ARTAIRICIRAT D Ca AL L > TRY T —3I
o, H#%IEICHE-> T endocytosis (2R % Ca fEIHOY A X728 10 mM
EGTA, 1 mM BAPTA ® & 5 microdomain 75 10 mM BAPTA O A D3 EEY
% Z LD TE% nanodomain (ZHE/NT 5 Z & 2B 5202 L2, Endocytosis
@ CaM/calcineurin EAFIER K OVGTP KA FIEN AL BIEIZ L > TELT S Z
L E#W BT LT (Nature Neurosci 2010)

4— 27V F 72D PKG 2SI 25 endocytosis OEMERREZ B S M2 LT,

Z OEREIE IR DO R & I HELS X4, exocytosis &y TV LT AN

B EMFET D LICL VT P ARELZMHEFT I EzH NI L

(Neuron 2012), ®|ZZ ® 5 A/ — R Rho kinase IZ X » T S5 =
LEWABMMNZ LT (J Neurosci 2013),

4 —3TNINA—FRDRKREAED—D L INDHX 7% T ARIRmICEES

T 5 &, VT AN endocytosis BT 1 v 7 SFL, RN TYUF T AREN
Tuav s N5 EERH LR,

Ca F v RNV ORIEEIMNT (BEART N—T)

P/IQ ! Ca F v /b Cav2.1 DFRFEAGURDBRIG I, ZhaHnwizv 7Y BE
SERRHT N ATREIC Ip o 72720, BRI V—T 2 b2 T, B v 7 A CaF v F/LD
A & BRI AN LT, T OREE Ca T ¥ R /VITEL D active zone (27
FAE—IERT D Z EMHLNI T,



§4 RRERKZE
(DFEE#HRSoRE (EN 060 4, B (K0 38 1)

W (ERR (BRoD) &6

1. Watanabe H, Yamashita T, Saitoh N, Kiyonaka S, Iwamatsu A, Campbell KP, Mori
Y, Takahashi T. (2010) Involvement of Ca2+ channel synprint site in synaptic
vesicle endocytosis. o/ Neurosci. 30: 655-660.

2. Yamashita T, Eguchi K, Saitoh N, von Gersdorff H, Takahashi T. (2010)
Developmental shift to a mechanism of synaptic vesicle endocytosis requiring
nanodomain Ca2+. Nature Neurosci, 13: 838-844.

3. Eguchi K, Nakanishi S, Takagi S, Taoufiq Z, Takahashi T. (2012) Maturation of a
PKG-dependent retrograde mechanism for exo-endocytic coupling of synaptic
vesicles. Neuron. 74: 517-529.

4. Hori T, Takahashi T. (2012) Kinetics of synaptic vesicle refilling with
neurotransmitter glutamate. Neuron. 76: 511-517.

5. Parajuli LK, Nakajima C, Kulik A, Matsui K, Schneider T, Shigemoto R, Fukazawa
Y. (2012) Quantitative regional and ultrastructural localization of the Cav2.3
subunit of R-type calcium channels in mouse brain. o Neurosci. 32: 13555-13567.

6. Taoufiq Z, Eguchi K, Takahashi T. (2013) Rho-kinase accelerates synaptic vesicle
endocytosis by linking cyclic GMP-dependent protein kinase activity to
phosphatidylinositol-4,5-bisphosphate synthesis. o Neurosci. 33: 12099-12104.

7. Miki T, Hirai H, Takahashi T. (2013) Activity-dependent neurotrophin signaling
underlies developmental switch of Ca2* channel subtypes mediating
neurotransmitter release. o Neurosci. 33: 18755-18763.

8. Indriati DW, Kamasawa N, Matsui K, Meredith AL, Watanabe M, Shigemoto R.
(2013) Quantitative localization of Cav2.1 (P/Q-type) voltage-dependent calcium
channels in Purkinje cells: somatodendritic gradient and distinct somatic
co-clustering with calcium-activated potassium channels. o MNeurosci. 33:
3668-3678.

9. Nakamura Y, Harada H, Kamasawa N, Matsui K, Rothman JS, Shigemoto R, Silver
A, DiGregorio DA, Takahashi T. Nanoscale distribution of presynaptic Ca2*
channels and its impact on vesicular release during development. Neuron. 85:
145-158.

) DODOFENEY) (i, FEFELL)

1. Takahashi T, Hori, T, Nakamura Y, Yamashita T (2012) Patch-clamp recording
method in slices for studying presynaptic mechanisms: In Patch clamp techniques.
(Okada Y ed.) pp. 137-145. Tokyo: Springer.

2. EIEESE W, TATR, LT EZ (2011). TV F T REEO Ry F U T T
geik. In BBy F 7 7 o 7 EBREANE. (MEAZRMERE) | pp. 96-102, 5T & E5.

(BHEBRFRFEER K O T HRENFRIER
O HHrmEmE (ENEE M, EEREE 10 1F)
FAAFRRET A e (EIE)

1. Takahashi T. Diverse and dynamic roles of presynaptic Ca2* channel and Ca2*
domain in synaptic signaling. The 87th Annual Meeting of Japan Physiological
Society, Hagiwara Memorial Lecture, Morioka, Japan, 2010/5/19-21.

2. Takahashi T. Diverse and dynamic roles of presynaptic Ca2* channels. Kyoto


http://www.jneurosci.org/cgi/content/abstract/30/2/655
http://www.ncbi.nlm.nih.gov/pubmed/20562869
http://www.ncbi.nlm.nih.gov/pubmed/22578503

10.

@

University GCOE symposium. Kyoto, Japan, 2010/12/10.

Takahashi T. Working on Ca transients in the past and present. Symposium in
Memory of Fabrizio. Rome, Italy, 2010/9/19-20.

Takahashi T. Postnatal development of the mechanism for the maintenance of
central synaptic transmission. The 35th Annual Meeting of the Japan Neuroscience
Society, Special Lecture, Ngoya, Japan, 2012/9/18-21.

Takahashi T. Vesicle reuse for the maintenance of synaptic transmission.
Conference “Cellular Mechanisms of Sensory Processing”. Goettingen, Germany,
2012/10/9.

Takahashi T. Looking into factories in the nerve terminal. Riken BSI Summer
Program. Wako, Saitama, Japan, 2013/7/2.

Takahashi T. Perimeter Ca2* channel coupling to transmitter release at developing
calyces of Held. 16th International Winter Conference. Solden, Austria,
2014/4/8-12.

Takahashi T. Imaging presynaptic functions at the calyx of Held. Nikon Imaging
Center at Harvard Medical School Imaging Symposium. Harvard Medical School,
Boston, USA, 2014/5/2.

Takahashi T. Imaging presynaptic activity at calyceal synapses in culture.
Jacques-Monod Conference, Roscoff, France, 2014/6/11-15.

Takahashi T. Visiting factories in the nerve terminal. NIH Neuroscience Seminar.
NIH/NINDS, Bethesda, Maryland, USA. 2015/1/12

HEa¥ER  (EN=E 3 M, ERSE 70

W OEEREER (EHR)

1.

Eguchi K.Retrograde regulation of synaptic vesicle endocytosis at calyx of Held,
OIST International Workshop: Molecular & Structural Organization of Presynaptic
Function and Plasticity, Okinawa, Japan, 2011/7-9.

Nakamura Y. Developmental changes in Ca domain at the calyx of Held, OIST
International Workshop: Molecular & Structural Organization of Presynaptic
Function and Plasticity, Okinawa, Japan, 2011/7-9.

Hori T, Refilling rate of synaptic vesicles with glutamate in the mammalian
presynaptic terminal, OIST International Workshop: Molecular & Structural
Organization of Presynaptic Function and Plasticity, Okinawa, Japan, 2011/7-9.
Hori T, Takahashi T. Refilling rate of synaptic vesicles with glutamate in the
mammalian presynaptic terminal, The 41st Annual Meeting of Society for
Neuroscience, Washington DC, USA, 2011/11/14.

Eguchi K. Postnatal development of PIP2-dependent vesicle endocytosis at the calyx
of Held, The 41st Annual Meeting of Society for Neuroscience, Washington, DC,
USA, 2011/11/14.

Hori T. The physiological importance of synaptic vesicle filling rate with
neurotransmitter. 2013 JSPS Core-to-Core Program Symposium, “Mechanisms of
Synaptic Transmission”, Doshisha University, Kyoto, Japan, 2013/12/5-6

Eguchi K. The acceleration mechanisms of synaptic vesicle endocytosis by
Rho-associated protein kinase. 2013 JSPS Core-to-Core Program Symposium,
“Mechanisms of Synaptic Transmission”, Doshisha University, Kyoto, Japan,
2013/12/5-6

W R (EN)

1.

Eguchi K. The retrograde regulation of synaptic vesicle endocytosis via
RhoA/Rho-kinase at calyx of Held synapse. NIPS meeting, “Newly molecules for
signal transduction and its physiological potentialities". National Institute for



Physiological Sciences (NIPS), Okazaki, Aichi, Japan, 2013/09/26-27.

Hori T. Physiological importance of the rate of synaptic vesicle filling for
maintaining fast synaptic transmission in the mammalian CNS. The 91th Annual
Meeting of the Physiological Society of Japan. Kagoshima University, Kagoshima,
Japan, 2014/3/16-18.

Eguchi K. The Regulatory mechanisms of synaptic vesicle dynamics in central
nervous system. The meeting for the research on sense information processing,
Hotel centraza hakata, Fukuoka, Japan, 2014/6/28.

@ ARZ—FEEK (ENZF 10 1, FEEREE 6 1)

WA AX—% 3 (FEE)

1.

Yamashita T, Eguchi K, von Gersdorff H, Takahashi T. Developmental
rearrangements of the mechanisms underlying vesicular endocytosis at the calyx of
Held. The 39th Annual Meeting of Society for Neuroscience, Chicago, USA,
2009/10/19.

Nakamura Y, Silver RA, Takahashi T. Developmental reduction in functional Ca2+
channel density tightens Ca2+ -secretion coupling at a central excitatory synapse.
The 39th Annual Meeting of Society for Neuroscience, Chicago, USA, 2009/10/19.
Eguchi K. Postnatal development of PIP2-dependent vesicle endocytosis at the
calyx of Held. The 41st Annual Meeting of Society for Neuroscience, Washington,
DC, USA, 2011/11/14.

Guillaud L., Dimitrov D, Takahashi T. Wnt7a and nicotine enhance synaptogenesis
and vesicular glutamate transporter heterogeneity in cultured calyceal synapses.
Society for Neuroscience (SFN) 2013, San-Diego, U.S.A., 2013/11/9-13.

Taoufiqg Z, Eguchi K, Takahashi T. Rho-kinase plays a key role in balancing
exocytosis and endocytosis of synaptic vesicles via regulating the level of
phosphatidylinositol-4,5-bisphosphate. Society for Neuroscience (SFN) 2013,
San-Diego, U.S.A., 2013/11/9-13.

Eguchi K, Taoufiq Z, Takahashi T. Rho-kinase accelerates synaptic vesicle
endocytosis by modulating phosphatidylinositol-4,5-bisphosphate. 9th FENS
(Federation of European Neuroscience Society) forum of Neuroscience, MiCo, Milan,
Italy, 2014/7/5-9.

WA AZ—3F (EWN)

1.

Eguchi K, Takahashi T. Protein phosphorylation regulates vesicle exo/endocytosis
at the calyx of Held synapses. The 33th Annual Meeting of the Japan Neuroscience
Society, Kobe, Japan, 2010/9/2-4.

Eguchi K, Nakanishi S, Takagi H, Takahashi T. Postnatal development of
retrograde upregulatory mechanism of vesicle endocytosis at a fast synapse. The
34th Annual Meeting of the Japan Neuroscience Society, Yokohama, Japan,
2011/9/16.

Akahane M, Hori T, Takahashi T. Activity-dependent regulation of recycling
synaptic vesicles at the calyx of Held presynaptic terminals. The 34th Annual
Meeting of the Japan Neuroscience Society, Yokohama, Japan, 2011/9/17.

Eguchi K, Nakanishi S, Taoufiq Z, Takagi H, Takahashi T. The role of postnatal
development of PKG-dependent vesicle endocytosis at the calyx of Held. The 89th
Annual Meeting of the Physiological Society of Japan, Matsumoto, Japan,
2012/3/29.

Dimitrov D, Takagi H, Guillaud L, Nakanishi S, Saitoh N, Takahashi T. The
neurotrophin-3 receptor TrkC mediates structural and functional development of
calyceal giant synapses in dissociated culture of auditory brainstem neurons. #3536

- 10 -



o] H AR R 5 K2 (Neuro 2013) , Kyoto International Conference Center, Kyoto,
Japan,2013/6/20-23.

6. Nakanishi S, Takahashi T. P/Q-type Ca2* channels visualized with biotinylated
&omega-Aga IV A toxin in transmission electron microscopy at the calyx of Held
synapse. #536[0] 0 A##EEF K2 (Neuro 2013) , Kyoto International Conference
Center, Kyoto, Japan,2013/6/20-23.

7. Taoufiq Z, Eguchi K, Takahashi T. Rho-kinase accelerates synaptic vesicle
endocytosis by linking PKG activity to phosphatidylinositol-4, 5-bisphophate
synthesis. #536[0] H AM#E R 7 K2 (Neuro 2013) , Kyoto International Conference
Center, Kyoto, Japan,2013/6/20-23.

8. Hori T, Akahane M, Takahash T. Estimation of the recycling pool size at the calyx of
Held presynaptic terminal. 5 36[@ H A # % Bl 7 K< (Neuro 2013) , Kyoto
International Conference Center, Kyoto, Japan,2013/6/20-23.

9. Ohmachi M, Takahashi T. Real-time fluorescence imaging of quantum dot-loaded
single synaptic vesicles. The 37th Annual Meeting of the Japan Neuroscience
Society, Pacifico Yokohama, Yokohama, Kanagawa, Japan, 2014/9/11-13.

10. Ohmachi M, Takahashi T. Real-time fluorescence imaging of quantum dot-loaded
single synaptic vesicles. The 52nd Annual Meeting of the Biophysical Society of
Japan, Sapporo convention center, Sapporo, Hokkaido, Japan, 2014/9/25-27.

(4B - g
O~ A= (Fri - TVEE) Hal
1. Yamashita et al (2010) Nature Neurosci
HARRFEHRI 6 A1 1 BaAT]
MREZ A L 26H12H
iEkHTHR 6 A 2 3 H

2. Eguchi et al (2012) Neuron
HHAI T8 5 A 10 H
RERHTH 5 H 10 H

3. Hori & Takahashi (2012) Neuron
FAEHTR 11 A 8 A
PERRHT 11 A 8 A
HfEPESHTR 11 A 9 A
Nature Chemical Biology, Research Highlights (vol 9, p9, 2013)

- 11 -



§5 WFIEHAR T OEE)

5. 1 FhRU—IvavT VURVUL, TUN—FEDIEE)

HFHH Eayir Wbt SN |

2011429 A 7|Molecular & Structural |OIST K504 |EEES AR AEME

H—9H Organization of F—=HF AN — SR =
Presynaptic ~ Function B #RHE . Tan Forsythe
and Plasticity

2012 4£ 12 J | JSPS Core—to—Core | [RIZEHRZ |HI 50 44 | A0 4R B 2 B S il 5 3

5H-8 H Program Symposium on | &L H % ¥ [FRE s 7 25 A 2L
“Mechanism of synaptic|>/3& SOORESE | ERES R A
transmission” F =T AV — EE =

2013 ££ 12 J | JSPS Core—to~Core | [RIZEFERZ: (£ 30 £ | 240 4 Bl 2 4L A5 il 3

5H—6H Program Symposium on | 4 % v [T A G 7 A B AL
“Mechanism of synaptic|>7 A SOORESE  ERE R A

transmission”

F—HFAY— EEE =
HFEHEE LT LLTHY
VIRTYY Ly

- 12 -




§6 Htkiz

- 13 -



