11 18

13:00-
EF
13:15-
(@]
13:50-
(@)
14:25-  penta-EF ALG-2
(@)
15:20- S100
(@]
15:55-
(@)
16:30- Ca®-
(@]
18:30-
11 19
8:30- CaM kinase 11
(@)
9:05- CaM kinase llax
(@]
9:40- CaM kinase 1
(@]
10:35- CaM kinase
(@]
11:10- CaM kinase
(@]
12:45- NOS
(@]
13:20- 14-3-3 CaM kinase kinase
(@]
13:55-
(@)
14:30- Homer-3 CaM kinase 11
o JST
14:55- CaM 11

(@]
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Kretsinger

NF-AT
NF-AT

CaNBP75

Ran

NF-AT

CaNBP75

Ran
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(Cam)
100
CaM CaM
CaM 11 CaM CaM
A CaM 10
CaM N C
1-10,
1-14, 1-16 CaM
CaM Ca*-activated K' cannel Edema factor
glutamate decarboxylase CaM
CaM
MARCKS CAP-23/NAP-22
MARCKS  protein kinase C (PKC)
CaM CaM
PKC
CaM CaM
2 (o
2 CaM (o
(1-3)
CAP-23/NAP-22 PKC CaM
CaM @)
CAP-23/NAP-22 CaM
9 CaM 2.3
CaM
®)
2 CaM
1. Matsubara, M. et al. (1998) FEBS Lett. 421, 203-207
2. Yamauchi, E. et al. (2003) Nature Struct. Biol. 10, 226-231
3. Matsubara, M. Et al. (2003) J. Biol. Chem. 278, 48898-48902
4. Takasaki, A. et al. (1999) J. Biol. Chem. 274, 11848-11853
5. Matsubara, M. et al. (2004) EMBO J. 23, 712-718



penta-EF ALG-2
( )
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C EF
EF
EF penta-EF
PEF D ALG-2 apoptosis-linked gene 2 2
ALG-2 PEF 2
PEF I ALG-2 peflin 1
sorcin grancalcin ALG-2
PEF 9 ALG-2 peflin
9 EF5 59 ALG-2
ALG-2 Alix AlIP1 VI
X1 PPII PxY ALG-2
Membrane dynamics Caz*-dependent phospholipid binding 7

phospholipid scramblase
\ I Ca?*-dependent

PEF
) Alix
Alix I Ca?*-dependent
Coiled-coil
( I —— ' | 95kDa

Pro-rich

! AN
:

Multivesicular endosomal sorting Receptor endocytosis

BRD

Alix
10) ALG-2

1) Maki et al. (1997) Biochem. J. 328, 718. 2) Vito et al. (1996) Science 271, 521. 3) Maki et al.
(2002) Biochim. Biophys. Acta 1600, 51. 4) Kitaura et al. (2001) J. Biol. Chem. 276, 14053. 5)
Jia et al. (2001) Structure 9, 267. 6)kitaura et al.(2002) Arch. Biochem. Biophys. 399, 12. 7)
Shibata et al. (2004) J. Biochem. 135, 117. 8) 2004 . 9) Katoh
et al. (2003) J. Biol. Chem. 278, 39104. 10)Ohkouchi et al. (2004)Gene 337, 131.



S100 - -
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20 S100 S100 EF-hand
$100
20-30 $100 S100 (RAGE)
S100A1 twitchin kinase
S100 S100
S100 (5100 antagonist)
S100
D) S100A1
S100A1

HSP70, HSP90
co-chaperone Hop, FKBP52, Cyclophilin40, p23
folding, refolding, translocation
S100A1  Hsp70, FKBP52, Cycophilin40

Hsp90 Invitro (GST-pull down , BIAcore)
IP S100 Al
Citrate synthase
rhodanese S100A1, S100A2, S100B
Cos7 S100A1 B3 -galactosidase
luciferase S100A1 intact cell
S100A1 S100A12
aldolase, GDPDH, isocitrate dehydrogenase
@) S100
Calmodulin  neuronal calcium sensor protein
S100
family Calmodulin
S100 family
DSCG, amlexanox, olopatadine S100 antagonist
(3,4,5,6) DSCG, amlexanox  Hsp90  14-3-3 @
intact cell olopatadine 5100 antagonist

(1) Okada et al (2004) JBiol Chem 279, 4221 (2) Hatkeyma et al (2004) Eur J Biochem
271,3765 (3)Shishibori et al (1999) Biochem J 338,583 (4) Oyama et al (1997)
Biochem Biohys Res Commun 240,341 (5) Okada et al (2002) Biochem Biophys Res Commun
292,1023 (6) Okada et al (2003) Biochem J 375,87 (7) Okada et al (2003) Biochem
J 374,433
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1970 X

Tn

X

Tn/Tm

cardiomyopathy, HCM
cardiomyopathy, DCM

Tn/Tm X

et. al. Nature 424, 35-41 (2003))

TnT/Tnl
(-80 ) IT-arm
TnC N
Tnl/TnC Tnl

m 3 2

Tm
Tn/Tm
Hypertrophic
Dilated
™nC
Tm/Tn
Tn
(Takeda
Tn
coiled-coil
Tm RH
RH
Tnlreg
Tn n
IT-arm Tm
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p- o om-
2 V
v Vi
Ca*- PEF
m- Ca?-
11 2
)
11 ca*- C2
v Y
1 ca*
Ca2+ Ca2+
N
EF-
Ca2+
Ca2+
Ib 1
Ca2+
10

C a2+

Vi

Ca2+

Ila 11b

C a2+

Ca2+

€Y

C a2+

®

Ca** EF-

Ila
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CaM kinase |1

E-mail: yamauchi@ph.tokushima-u.ac.jp

Il (CaM kinase I1)

ca**/
(PSD)
(1) PSD CaM kinase II
CaM kinase I PSD
PSD
PSD CaM kinase I
PSD
75%
PSD
(2) CaM kinase I
CaM kinase Il cDNA
CaM kinase Il
kinase I
CAD
CaM
CaM kinase I
CaM kinasae Il
(3) PSD CaM kinase I
PSD CaM kinase I

Arc (activity-regulated cytoskeleton-associated protein)

kinase 11
I
kinase |l CaM kinase Il

CaM Kkinase Il

CaM Kkinase 11
CaM Kkinase Il
PSD
28
492 PSD
350
PSD
CaM Kkinase Il
kinase I siRNA
Arc
Arc PSD

PSD

PSD

CaM kinase Il
CaM

MRNA CaM
CaM Kinase
CaM



CaM Kinase llax

CREST
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cat/ Il CaMKII
CaMKII
(2) ca*
(3) CaMKII
CaMKII o
ATP 42 Lys-42
Arg-42
CaMKI| 60%
CaMKlla CaMKIIB3
CaMKII CaMKII3 x
CaMKIlI
CaMKIlax

10

)
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CaM kinase |
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CaM Kinase 1 |
CaM kinasel l v
CaM kinase | (o, B, 7, 0)
CaM kinase 1V CaM kinase kinase

CaM kinase ly &

CaM kinase ly CDNA
PCR alternative splicing variant Y
Y Y kDa
a, 1, B2 Y
C kDa
Y
Y
o B2
CaM kinase 15 CaM kinase I-like kinase (CKLiK)
splicing variant Hela
CaM Kinase 15
CaM kinase 15
basal level CaM kinase 15
PC12 CRE luciferase CREB

CaM kinase 18
CaM kinase 1V CREB
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CaM kinase
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CaM-KK/CaM-KI ~ CaM-KK/CaM-KI1V CaM

CaM

CaM-KK ST0-609 CaM

i e el e e e e e e e el e e
oL v I il i

CaM kinase

12


mailto:tokumit@med.kagawa-u.ac.jp

CaM kinase
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PK

10

VIB

LMNZ0O07 {MNdr)
LMZO03 (SnRK)
LNZO20 (GSK-3)
LMNZO21 (RLK)
LNZ344 (Ark)

PK
PK
PK
PK
12
ViB CaMKIlI
14 16
Multi-PK
CaMKI Il IV CaMKK PKA MAPK MAPKK PK
PK
cDNA Multi-PK
CaMK PK PK
Multi-PK
Multi-PK PK VIB
Poptide antigen
16PEN SVVHRDLKPENLLLAS]
CaMKllice VVHRDLEPENLLLAS
CaMKl & 1V I VHREDLEPENLLE# %S
CaMKK VHHDLKFENLLL
MEK T HRDLEKPENLLIGS $]
PKA LIY3 e 340" DH
DCLK MMVHERDWMKPENL LS}
Chk1

HRDLKFENLLL
vCHRDEKPﬁNLLVHP
e A ufAnkdx pfs

T HREDLERITE NI L. e
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NO NO
NO NOS CaM
nNOS  Ser741 Ser847 CaM I CaM-KI
CaM-KI1 CaM
NOS 1, 2, 3 Thr1296 CaM-KII
nNOS Thr1296  Asp
Thr1296Asp Thr1296 nNOS
NADPH Km
Serl1412  CaM-KII
protein phosphatase 2A 4
Ser847 CaM-K11
nNOS  Ser847
5
nNOS post
synaptic density 95 Ser847
6 In vitro
nNOS CaM CaM-K
nNOS
2 13 15 1,34
S
4y ? nNos iﬁm?

500 (P) 1429
1:CaM-KIl - H,N —COOH
2: CaM-KI
3: AKT g2
4: PKA LL
5: PKC Z

1. Hayashi Y. et al. J. Biol. Chem. (1999) 274, 20597-20602

2. Komeima K. et al. J. Biol. Chem. (2000) 275, 28139-28143
3. Song T. et al. FEBS Lett. (2004) 570, 133-137

4. Komeima K. and Watanabe Y. FEBS Lett. (2001) 497, 65-66
5. Osuka, K. et al J. Cerebr. Blood F. Met. (2002) 22, 1098-1106
6. Watanabe Y. et al. Biochem. J. (2003) 372, 465-472
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CaM CaMKK CaM

CAMP

14-3-3

bait
CaMKKox S
14-3-3nN
CaMKKox  14-3-3n)
CaMKKor  CaM
PKA
a  GST-14-3-3N
PKA GST-N-CaMKKox
CaMKK3
CaMKKox  CaMKl CaMKI1V
CaMKKox PKA
14-3-3nN
GST-CaMK 1 (1-293)K49E
14-3-3N

CaMKKox

CaMKKox
14-3-3
CaM

14-3-3-CaMKKax PKA

CaM  CaMKKox
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in vitro

PKA

CaMKKox

CaMKK

14-3-3
““14-3-3-CaMKKox

GST
PKA

CaMKKox
CaMKK

CaM



suzukit@sch.md.shinshu-u.ac.|p

postsynaptic density, PSD -

p55 protein TANC (protein
containing TPR domain, ankyrin repeat and coiled-coil region) ) LRP4 (LDL
receptor-related protein 4 synArfGEF (synaptic GEF for Arf) NIDD

(nNOS-interacting DHHC-containing protein with dendritic mRNA) 5) BAALC 1-6-8
(brain and acute leukemia, cytoplasmic)
p55 protein  Membrane-associated guanylate kinase (MAGuK) family
membrane -

TANC protein p55 protein
PSD scaffold protein ( )
LRP4, synArfGEF NIDD PDZ domain
LRP4, synArfGEF C
PSD-95 SAP97 NIDD protein nNOS
LRP4 1
C PDZdomain-binding motif Ser PSD-95
SAP97 BAALC 1-6-8 protein

1
PSD protein
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Homer-3 CaM kinase 11
JST
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Homer
N_
EVH1 domain mGluRs, IP3Rs, RyRs, TRPC, drebrin, SHANK
C- multimer
Purkinje spine Homer-3

-Purkinje

Homer-3
in vitro CaM kinase 11 Homer-3 Ser

Purkinje
Homer-3

spine -Purkinje
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CaM i1
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Ca?/ 11 (CaM )
1, 2)
262 356
(€))

416 (S416) CaM 11

CaM 11

S416

in vitro CaM 1

in vivo S416
10

paired helical filaments (PHF)
PHF S262 S356 S416

PHF S416
PHF
CaM |
CaM
1

CaM 1

1_Matsumoto, K. et al. (1999) J. Biol. Chem. 274, 2053-2059
2.Takeuchi, Y. et al. (2000) J. Neurochem. 74, 1913-1922
3.Yamamoto, H. et al. (2002) Arch. Biochem. Biophys. 408, 255-262
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