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NMDAr: N-methyl-D-aspartate receptor

AC: adenylate cyclase

PKC: protein kinase C

CaMKI Ca?*-calmodulin-dependent protein kinase II
Ras-GEF:guanine nucleotide exchange factors for Ras
cAMP: cyclic AMP

LTP: long term potentation

LTD: long term depression

PKA: protein kinase A

PP1: protein phosphatase 1

PI3K: phosphatidyl inositol 3 kinase

Raf: rapidly accelerated fibrosacoma

MEK: serine/tyrosine/threonine kinase

ERK: extracellular signal regulated kinase

PLC: phospholipase C

AMPAr:a-amino-3 hydroxy-5 meyhyl-4 isoxazolepropionic acid receptor
IP3: inositol triphosphate

Src: proto-oncpgene tyrosine-protein kinase Src or c-Src
RapGEF: Rap guanine nucleotide exchange factor

Rap: receptor associated protein

SPAR: surfactant-associated protein A binding protein

TEM: transmission electron microscopy
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TrkB: trpomyosin receptor kinase B or tyrosine receptor kinase B
B-AR: Beta-adrenergic receptors

VGCC: voltage gated calcium channel

AC: adenylate cyclase

NOS: nitric oxide synthase

IP3: inositol triphosphate

AKAP: A-kinase anchoring proteins

PI3K: phosphoinositide 3 kinase

MAPK: mitogen activated protein kinase(=ERK)

PKG: protein kinase G= cGMP dependent protein kinase
TF: transcription factor

CRE: cAMP response element

CREB: cAMP response element binding protein

EGR1: early growth response protein 1

Arc: activity-regulated cytoskeleton-associated protein
BDNF: brain-derived neurotrophic factor

mTOR: mammalian target of Rapamycin



N
El
Rl

291 255 7|ofolch

252 o ORX|T ZIBt J|ooE L B2 YL J|YEK| eech
J)oint Be1El 3 R 20|k 2ot THFOIL AHLEo|CH

ATholo] HHS 1um HEO|Ch ATRIS MANE MZCH

iGIURE £ 7} 15msO|1d, mGIuRE 80-100msO|LCt. 100ms H&E X|LIOF OAIZICE A|HAONAM ZIE WE =272
FS 1msO|Ct HAIZLE S 1-100ms AFO|O|A LOjLt= o|C}

M=z =F0Me ol Az FX|ot Aol gict. 25F % CHO|LEA0|C}

A =E Mz OtE7IEZ ==Xt A /0|t M= StLEO| 1004742| free amino acid7h QUL

SE| M= otof| TFMZEO| 168F FO|Lt &1, 174 Mo THEEOo| 19 7§ QUCE M= OMOH 21212 10,00074

7} QICH AQHO| 2OiOIX| Up{D &}H X|ASH CHEEl 0|2 3007) Mt ®I3 0|2 .

|'>I-
4
2
R
L
rot
M

= E
300 7 ZOIA SHLITH 2R7H MAE A 47} QICk BHLEE DAY 4 QICh RE ZEs|of BiCt.

D2 HolYAE 16T T HHHE T ACE 28 S3ilAl T Yttt

LINI0/ MINT L
. LIN /cAsk
N re synaptic
Palaiete e e Spe y nbue
NMDA, f K ch heto NMDA, ErbB2
L ign post
- ) : 4 57"!*:
sw3 1 Etbin
K
o AP
,PAF o fo) Q
2l Shaak
TRSpo
B Hower &R
sy D Homet
Ff-acﬁ'\ neurabin TR wgluR
@ Tamalin
Set

ANgs = 5

njo
1%

X ASt= CHHZEO| Ephrdt EphrinO|Ct Ephr2 PDZ 77§ unitZ A= GRIP CHHEG HAL
O QUCt AMPAr2 GRIPO| &t 4,5H sub unit & SFLIQF AZAZICE AMPAre| sub unit & GIuR 2 2t0| GRIPet &

2% &+ UCh



|0

AMPAr stargazin CHEHZEIO| o8| S & E=ICH Stargazin2 PSD 95 CHEHZEIO| 7+ PDZO| A ZAE=ICY.
PSD 95& scaffolding CHE#RIZ Al PDZ 57§Qf SH-3 12|10 GK CHEiRZ AME|0] QUCE 22| 8 &0 PDZIt sub
unito 2 S0{7} Qe THMEO| 180 Of ZRL} EICk PDZ unit st OfO| i Ab 90742 0| 20{X ULt

PSD 95= 2 M|EZt OtLtCE palmitic acidZ7f PSD 955 A|WHA Gtap X ASHCE,

TO|EAS ERAT} 167091 m3IX|#ALO|CE

NMDArk PSD 950 E2|& L{2|2 QUCt PSD 952 PSD 958 A ZAsI= CHEE 0| GKAPO|LY.

12|10 PSD 95 Of = AKAP-79, SPAR, Kalinin, Src CHe#ZI0| ASHE|0 QUCt SPARE spinelt A7} Qo GAPQ|
ok of|o|Ct.

—

at

T HRE AlgA M 94T =g

mjo

AZS}

rir

CHeHE 0|  neuroligindt A3 -neurexinO|LCt.

ot

GKAPO| 2= EtEHEI0| shankO|Ct. Shank =0 = PDZ unitO] S0 RILC}. Shank= homer CHEREIA} AZA L0 Q)
11, homere= mGIURDt HZAEICH mGIURE Tamalin CHEH AN E A EIC}

MY ENO|CH 7|oE ErHo|Ck

AP A =0rof| Erb B2 X{'20| Erbin CHEZEID
K

Lateral A|'HA THO| &£ CF2 AMPArO| PIC

,_._r
H g
e
Y
m
0
j—J
)
D
>
w,
>
'_I
(o]
o
o
(@)
Q
<
~
=
o

ro re
[N
m
<
$0
in]

FPOHE R RErh =20 oY

o
Soietx| 202HE Stof &R @E=Ch

Ir 4o
L]
oz
r>=
12
oo
10
bt
k1
10
N

lo o
mn
F|0
E

rir H
el
il
o
n
re
=

Yo

Spine Z¥S HHL=O ¥ak2 O|X|= Z0| actin filamentO|C}. &7t HiX|= actin filament7} ZA&StCt,

Filament actin®| =%t 238}j0f| 2+0jst= EHEEEIO| kalinin, SPAR, S -PIX, IRSp53, cortactine, neurabin, 67tX| O|
ct.

kalininot SPAR= PSD 950 HZZ|0f Q1, B-PIX, IRSp53, cortactine= shank0| 12|31 neurabin2 [MZ HOH

AL IRSP539| I= QI 2l siH SE0= UL,

Ca?*= homer0| YZAEl IP3RE E3 SERO|AM L}2LCH.
AHA M 8k = LIN/CASK, LIN1IO/MINT 1, LIN 17 CEHEdEIo| Q[LC}.

dY2 ob[iiHo|ct 1 offjite] AgtaA

i

Fg3t= 20| DNAOICt. g8 ar SARHO|= HAIH MA 7t OfY

B oo
Ha
4n
2

7\ Of =7t Lot}

—



LIN

CASK: calcium/calmodulin-dependent serine protein kinase III
Ephr

Ephrin: ephrin ligands/Eph family receptor interacting protein
ErbB2: Receptor tyrosine-protein kinase erbB-2

Erbin: a family of proteins

GRIP: glutamate receptor-interacting protein I

PSD 95: postsynaptic density protein 95

PDZ: PSD95 + Dlgl + Zo-1

SH-3: Src homology domain

GK: guanylate kinase-like

AKAP-79: A-kinase anchor protein 79

Kalinin-7

SPAR: surfactant-associated protein A recognition protein

B -PIX: BPIX is a multidomain protein that functions both as a signaling scaffold protein and as an enzyme.!

IRS: insulin related substrate

cortactin: cortical actin

neurabin

neuroligin

B -neurexin

GKAP: guanylate kinase associated protein

Src: proto-oncogene tyrosine-protein kinase

shank: SH3 and multiple ankyrin repeat domains protein

homer: scaffold protein

SER: smooth endoplasmic reticulum
Densin-180

F-actin: filamentous actin
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