13:30-14:10

14:10-14:40

14:40-15:10

15:10-15:30

15:30-16:00

16:00-16:30

16:30-17:00

17:00-17:20

17:20-17:50

17:50-18:20

18:20-18:50

18:50-

17

17 12 8 12 9

-PKA

Calyx of Held

*Coffee Break*

*Coffee Break*

Caz2+

RT- PCR

CAl

Caz+



09:00-09:30

09:30-10:00 NMDA

10:00-10:30

10:30-10:50  *Coffee Break*

10:50-11:20

11:20-11:50

11:50-12:20



-PKA

Ca*

t-SNARE

SNAP-25

Cca*
ca*

PKA
PKA

SNARE

Ca®

PKA

ca*
Rabh3A
SNARE
SNARE
7S SNARE
PKA
PKA
PKA
PACAP
PKA

PKA



Ca2+
Caz2+
Mb1l
RP
Ca2+ Ca2+
Caz2+
EGTA 5 mM

Ca2+

RP

Mb1
RP
Ca2+
RRP
PSD
RRP
RP
Ca2+ ms
Mb1l

Ca2+

RRP



Calyx of Held

— calyx of Held

AMPA evoked EPSC

guantal EPSC

AMPA
evoked EPSC
Ca*/Mg* evoked
EPSC
cyclothiazide AMPA
evoked EPSC
outside-out patch AMPA
uM
AMPA
0 mM Mg* D-APV

washout



ChR2
PC12
ChR2 C 1 315
cDNA PC12
ChR
LED
ChR2 PC12
1
LED 2ms
ms
0mV Na
LED

Out 5 .Ei"‘._l
L |I|I
il

In ng

\Venus

LED

10
LED

ChR2



2/3 50um

20 80% 20%
500um( ) x 1350um
EPSC
EPSC

2/3
2/3

4

2/3
fast-spiking FS
47 FS
FS
19%
2/3 4
20
2/3
adaptation AD
12 9
4
2/3 4 2/3
FS
5

AD



NMDA £S5
s
R025-6981 ESS NMDA
LTP
Ird(left-right dynin) iv
iv
R025-6981
LTP
NMDA EPSC Ro control (iv(+/-)
iv
iv
iv LTP
LTP
LTP



UCP
Ca?
B3
Ca®
Ca®
Caz*
[Ca®];
Ca?
Na*
Caz*
[CGZ+]i
Ca?
Ca?

Ca?

(041
[Ca™];
Ca?
Ca?
Ca?
Ca®
Caz*
Ca®
pH
[Caz*]i
FCCP

[Ca™];

o1 B3

Cazt

ATP
1Ps Ca?

FCCP

Caz*
Caz*
Ca®

FCCP

[Ca™"];

ATP

Ca?

Ca®



RT- PCR

AMPA
GIuR2
GIuR2 AMPA
GIuR2
mRNA PCR mRNA
CA1 CA3
32
15-20
400 AMPA GIuR2
RNA
(VGIuT1 VGIuT2) GAD65 GAD67
32
25 PCR PCR
73
8.7
mRNA mRNA
%2 CAl1 CA3
CA1
CA3 CA1 CA3
GAD65  GAD67 VGIuTl  GAD65 GAD67
VGIuTl VGIuT2 NMDA

NR2D  AMPA GIuR4  GADG5 GADG7



CAl

12 2 1

RH482

Fuji HR Deltaron 1700 system

1 Wistar
CAl Schaffer

fast peak
slow peak
Sham

90 2

GABA

Dragonfly HPD-1700

rat 250-300 g 400 um

10, 20, 30, 40,50V 5

Sham

30V fast peak 60 slow peak 100

30
240 300 2 10 mg/kg

sham

1 CAl



(GluRd2)

GluR52
GluR&2
GluRs2 GluRs2
GluRs2
GlurRs2 C
151 20
C 13
14 20
SKEDDKE
yeast two hybrid
PICK1 (Protein interacting with CKinase 1)  SKEDDKE GluR&2

PI1CK1

GluR32  PICK1



NMDA

NMDA NMDA
NMDA PSD-95 Shank  Homer
Cadherin ~ Catenin Actin  a-actinin2  Spectrin
CaMKIl ERK Fyn
NMDA
NMDA Fyn
NR2B
Tyr-1252 Tyr-1336 Tyr-1472 Fyn
b Tyr-1472 (YFIYF )
YFIYF NR2B
Tyr-1472 o-actinin2
AP-2
Tyr-1472 NMDA
2) Tyr-1336
PI-3 Kinase p85
NR2B-p85 Tyr-1336 NMDA
Fyn RhoGAP p250GAP 2
p250GAP NR2B p250GAP  NMDA

P250GAP
p250GAP NMDA

Fyn
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2 T. Nakazawa, A.M. Watabe, S. Komai et al., submitted

3 T. Nakazawa et al., Mol. Biol. Cell 14: 2921-2934 (2003)



(PSD)

PSD
4 PSD (PSD-95, GKAP, Shank, Homer)
40 nm 100 nm GFP
GFP PSD
GFP
GFP chromophore choromophore
GFP GFP
PSD GFP PSD
PSD
270 PSD-95 family 170 GKAP family
310 Shank family 340 Homer family
PSD
4 PSD 100
MDa T. Reese
PSD 1000 MDa (PNAS
102(2005)11551-11556) 4 PSD 10

PSD 4



Gq/ll

CB1

IPSC

oxotremorine-M

My

MS

Ca*

CB1

MS whole cell
EPSC IPSC IPSC
IPSC
SR141716
MS
oxotremorine-M EPSC IPSC
SR141716

oxotremorine-M
GDPBS M, pirenzepine
MS M,

MS
MS M,
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GABA

GABAA
MGIuRs GABAE&
50 Hz
20 EPSPs/IPSPs IPSP slow IPSP, sIPSP
slow depolarization, sSDEPO sIPSP
sDEPO NBQX CPP
gabazine AMPA/Kainate NMDA GABAA
EPSPs/IPSPs GABAs
CGP55845 sIPSP sDEPO sDEPO mGIuR1
sIPSP sDEPO
CGP55845
mGIuR1
CGP55845 NBQX EPSCs
gabazine IPSCs
GABAs

GABA
mGIuR1 GABAs GABA
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40-60

50
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Synaptic plasticity regulated by stargazin-like TARPs

Bredt
Bredt stargazin
TARP (transmembrane AMPA receptor regulatory proteins)
stargazin  AMPA
stargazin PSD-95 AMPA
stargazin AMPA
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