EHAEAKER 70 2 7 P OWERE
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ERFAEIC BT AR FRGEAE OBEEDMH - « - -« -+« v -
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I fREEYEBUE QR RHERE T O R & BRE D&

IR OB

IR L2 Rab3 Y77 7 1Y — K TRGEHHE & % DIGMELHERT (Rab GDI)
IR Y E U OB RHIENICEE S L Cw 3, fA3kiZ, Rab3 %77 7 3V —&iEME LS
% KA+ (Rab3 GEP) # HH L. Rab3 GEP 75 Rab GDI & i i {mE W E o it ic B 5 L
TWbZexIALE (KD,

Vesicle

Plasma
membrane

C:—J2+ channel

D RREYE IS 3510 5 Rab3A & % Ol 1

ek~ RYE - IGH D FREH

Rab3 GEP X, Rab3 %77 7 3 ) —Z Gt L L TR EME oMt 2 HIH L <H 0 |
Zhich| EfE GRRIERICBES L Twd & FE 2 b b, L7z23-> T, Rab3 GEP O i,
B % 2ot - fEBORR L o T B A[REMER B V. 5%, Rab3 + 777 1) -t %
DHIHIEF DR IZ. b DB DRI DR & JRIEE DT ICHE D { T & 23k &
ns,

FERTHIRR

1) #HE Rab3 GEP

s J# : H9-19254 (P94 1 H 31 H)

OB A Rl IR SN - FIH

R OWEEE : Rab3 # 77 7 3V — IR ARG L EAE

G

1) M. Wada, H. Nakanishi, A. Satoh, H. Hirano, H. Obaishi, Y. Matsuura, and Y.Takai.
Isolation and characterization of a GDP/GTP exchange protein specific for the Rab3
subfamily small G proteins. J. Biol. Chem. Vol. 272, p. 3875-3878 (1997)



2) K. Fukui, T. Sasaki, K. Imazumi, Y. Matsuura, H. Nakanishi, and Y. Takai. Isolation and
characterization of a GTPase activating protein specific for the Rab3 subfamily of small G
proteins. J. Biol. Chem. Vol. 272, p. 4655-4658 (1997)

3) H. Oishi, T. Sasaki, F. Nagano, W. Ikeda, T. Ohya, M. Wada, N. Ide, H. Nakanishi, and Y.
Takai. Localization of the Rab3 small G protein regulators in nerve terminals and their
involvement in Ca2+-dependent exocytosis. J. Biol. Chem. Vol. 273, p. 34580-34585
(1998)
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2. MAHBRECETIESTFEGERE OB
R R OB

B TRGEALEOHIENT O, v 77y b=y 2% EH L, 2 0REME R L 72, %
DR, Rho GDIa IZBHERE L K7 (1), Smg GDS 1374+ F—+ 2 (X 2), Rab
GDla 3B IC B F 2 ey F 7 AA[ 8N (K3) ez T nBEERKE 2R L TwbC
LRI L 72,

1 2wk

Wild-type mouse Mouse lacking Smg GDS

X1 :Rho GDla ®»/ v 77 v b=v 2D K2 :SmgGDS /v 27T v b2y RICHD
BRI HE 5 RBRIK - BRI O IBIT A MR Z N HAE 6 K% 7 R b — v ATUEIC X B

LA - DEEEDEE(L

Wild-
type

Mouse
lacking

Rab GDla
|HWpA

K3 :RabGDla ®/ v 77V F =7 ADHEE CAL I F 7 2 D 0 3K LRSI N3 2 Sl vk

Nk~ BEE - ISHOHEN:

B rEGEAEOHMERFoRE X, D L dE - O - RO~ ZEEORHRA
ERoTWAARENED B D, 5%, ThoD /) v 7T U F~7 RO, #7808 —%, R
I DA E, MESRIBEE ORRRE D EIH L G RE DML I o K T L BRI L 5,

1) Rho GDI & #&fx 1K IEEHY)

L= JiE : H11-90272 (PR 1143 H 30 H)
HORE A Rl R

Fsk o2 : Rho GDI a &85 T % KIET 281
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2) Smg GDS & KIEEY)

¥ Ji -

OB A RREARA R S SE M

iRk O © Smg GDS &I+ % KIET 281
3) Rab GDI a #&{s 1 XIEEY)

¥ Ji -

OB A RREARA R S SE M

sk DS : Rab GDI o {5 T % KB 2 B

R E

1) A. Togawa, J. Miyoshi, H. Ishizaki, M. Tanaka, A. Takakura, H. Nishioka, H. Yoshida, T.
Doi, A. Mizoguchi, N. Matsuura, Y. Niho, Y. Nishimune, S. Nishikawa, and Y. Takai.
Progressive impairment of kidneys and reproductive organs in mice lacking Rho
GDI « .Oncogene, Vol. 18, p. 5373-5380 (1999)

2) A. Takakura, J. Miyoshi, H. Ishizaki, M. Tanaka, A. Togawa, Y. Nishizawa, H. Yoshida, S.
Nishikawa, and Y. Takai. Involvement of a small G protein regulator Smg GDS in anti-
apoptotic cell survival signaling. Mol. Biol. Cell in press.

3) H. Ishizaki, J. Miyoshi, A. Togawa, M. Tanaka, T. Sasaki, H. Kamiya, S. Ozawa, and Y.
Takai. Role of Rab GDIa in regulating plasticity of hippocampal neurotransmission.

submitted.
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3. HMHREES) & rRih R R O RERFIEIE T 0 FE R & BB D i8R
IR OB

R EB) LR R IC B CHIlEE&o V€7V v 7 %2 4ilHl3 2 il (frabin)
% QA L 7z, Frabin 13, BIFFO 7 7 7 VA& IR L € Cdcd2 K8 G EHE ZE
BeihtE b9 5 & 3tic, Rac K18 G EHEZBENICEELL, L wkEo T 7 5 v
HHE 4% (filopodia & lamellipodia) DAL % If - 2R ICHIFEH L T2 2 & R FEIA L 72 (X)),

L LR R LA ] PeERpOER
Frabin Frabin

/ Filopodia \

Cdc42

Lamellipodia

¥ Actin
filament

# filament

: Frabin 12 X % Cdc42 & Rac 4 L 7= M@zt oK

Nk~ BEE - ISHOHEN:

Frabin 3#IRGES) D > 7 F WLER O EFUCHLE L CTh 0 . AASES) o HEfilfH % 1 B b
S TWBAHENER S B, L7225 > T, frabin OEHTIZ. 25A DR - 555 O il FHE 250%
e U 72k & T R RE D fRIH L G REE ORET ICHE N0 K L AR E N B,

R iEE
1) 77F viEGEHE 7 7€ v
IS Jig : H10-164016  (ERK 1046 H 11 H)

B A B EATREL RN - BIEA
FHAK OREEE M RE 2 2L X & % L 31T c-Jun N-terminal kinase % iGE{L 3 2 4 F-7

7 F VG EHE



s Efth

1) H. Obaishi, H. Nakanishi, K. Mandai, K. Satoh, A. Satoh, K. Takahashi, M. Miyahara, H.
Nishioka, K. Takaishi, and Y. Takai. Frabin: A novel FGD-1-related actin filament-binding
protein capable of changing cell shape and activating c-Jun N-terminal kinase. J. Biol. Chem.
Vol. 273, p. 18697-18700 (1998)

2) M. Umikawa, H. Obaishi, H. Nakanishi, K. Satoh-Horikawa, K. Takahashi, 1. Hotta, Y.
Matsuura, and Y. Takai. Association of frabin with the actin cytoskeleton is essential for
microspike formation through activation of Cdc42 small G protein. J. Biol. Chem. Vol. 274,
p. 25197-25200 (1999)

3) Y. Ono, H. Nakanishi, M. Nishimura, M. Kakizaki, K. Takahashi, M. Miyahara, K. Satoh-
Horikawa, K. Mandai, and Y. Takai. Two actions of frabin: Direct activation of Cdc42 and

indirect activation of Rac. submitted.
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4. MMEREHES L MREEREEOH LV F-7 75 ViEAEHEOXR
IR OB

fHRa B E RS & & MR EMEERS AR, F-7 275 ViGERE.R2 N L CT7 72 F Vifllg
HRICER L Twd, MBI Ao ORRZICREST 2H LW F-72F Vilid&EHH
(neurabin, nexilin) % BH L 7z, Neurabin (X, 77 5 V#ilgE4# (lamelipodia) D%
HIH L iR DR IS, nexilin [THIEERR G L 7 7 F vlllaE & oG iczh
ZNEEEG L TWwW3 2 EE@HLZ (),

1l

Claudin
Oceludin

v o Actin filal
Tight " -

I-Afadin

Catenin
Adhe_rens Vincu !Im ‘ ‘

Ruffle

Filopodium

= s Ll B S
?
Cadherin

Catenin

Neurabin " ..¢.. 4
Frabin

L Rho 2

=5 &' Vinculin

‘ Nexilin
 Integrin |

Cell-matrix adherens junction
Matrix

“Rho 77 3 ) — &K TE GEHHO TR THKIEST 28 LW F-7 7 F ViiGERE

Frabin

Nk~0BE - ISHOHEN:

FAIEAHT L < BRI L 2 Mifa s @R 71k, 7 7 F vl E i & MRa e s % 8k L .
Rho 7 7 3 ) — K4 7B G EHEOHIHO b & MIfES), MRS cEEREREL Rz L
T3 EEZOLNS, TNODEAEDMNTIC XV | R E KA D K S0 AR S o il (I
DD I 72 2 W[ HEMEDS B B

T HIRR

) 775 viiGERE =2 -7V

L= J#E : H9-92615 (k944 H 10 H)

HORE A BRI

a ok OWEEE © AERZSEIEROC BD 2 M AR R R R T F-7 7 7 v AR E



s Efth

1) H. Nakanishi, H. Obaishi, A. Satoh, M. Wada, K. Mandai, K. Satoh, H. Nishioka, Y.
Matsuura, A. Mizoguchi, and Y. Takai. Neurabin: A novel neural tissue-specific actin
filament-binding protein involved in neurite formation. J. Cell Biol. Vol. 139, p. 951-961
(1997)

2) A. Satoh, H. Nakanishi, H. Obaishi, M. Wada, K. Takahashi, K. Satoh, K. Hirao, H.
Nishioka, Y. Hata, A. Mizoguchi, and Y. Takai. Neurabin-1I/Spinophilin: An actin filament-
binding protein with one PDZ domain localized at cadherin-based cell-cell adhesion sites.
J. Biol. Chem. Vol. 273, p. 3470-3475 (1998)

3) T. Ohtsuka, H. Nakanishi, W. Tkeda, A. Satoh, Y. Momose, H. Nishioka, and Y. Takai.
Nexilin: A novel actin filament-binding protein localized at cell-matrix adherens junction.
J. Cell. Biol. Vol. 143, p. 1227-1238 (1998)

4) Y. Ohoka, and Y. Takai. Isolation and characterization of cortactin isoforms and a novel
cortactin-binding protein, CBP90. Genes Cells Vol. 3, p. 603-612 (1998)

5) T. McAvoy, P.B Allen, H. Obaishi, H. Nakanishi, Y. Takai, P. Greengard, A.C. Nairin, and
H.C. Hemmings Jr. Regulation of neurabin I with protein phosphatase 1 by phosphorylation.
Biochemistry Vol. 38, p. 12943-12949 (1999)
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5. ¥ L wilifigfEos o7 K L #EE o g
IR OB

ANV Y-ITF=vRERERSE, TENL YRV Yy v 7y a VICRET 285 L willhe
MEEREZ L, NAP femfé L7 (K), NAP RiE. #8557 T nectin &, Thz7T
7 F VIR ERIGER T % afadine BX UV F2 ) v ENLTHIND V-T2V RIC
HET 5 LEZH5 ponsin DA D 3ODHRETHOLMY, TE~NLVRY ¥ v
svav, XAMNY XY vy a v ER - ZERIICHITEIL T3 2 L 2L 72,

Il
junction
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junction

Vinculin|-
—b—p—p—t — [Catoning o-Catenin 4
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4

*-H-‘-"-ﬂ'cm' ce=Catenin r
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Cell-matrix adherens junction

s R B o A R A

Nk~0BE - ISHOHEN:

FAFEAHT L < R L 7- M R A s NAP %13, MRS 2 4 2 a2 BT 5,
L7235 T, NAP 5D B ITHAAREE DT C % O A RRE DAt Ic B v % 5.2
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KEFFHIRR

D) 775 viGEAE -7 7774 v

e Ji# : H9-257043 (*FRL9 49 H 22 H)

OB A RREARIRE S SEN] - MY - RBEAT

RO : A PNV VER—RLLETEFNLVRY YV 7 avIil/BIEL, 0 EDD
PDZ F A4 v &b OHHBLF-7 7 F ViiAEHE

2) T7 774 VBEGETRIEEY

¥ JB

OB A RREARA R S SE M

FERoOWME : 77774 ViBETRKET 38Y)

3) EHERV YV

I J# 2 H11-174687 Pk 114E 6 H 18 H)

OB A REABARIE SN - S —

HEROMIE -7 77 T4 vy Fal) VICKEET ST

4) EHEA 2 F v 3

T JBH - FREHLER R

OB A REARARIE S SN - S —

RO : A L7 /a7 ) v A= —7 7 1Y —ICET B HHMEEE T

R E

1) K. Mandai, H. Nakanishi, A. Satoh, H. Obaishi, M. Wada, H. Nishioka, M. Itoh, A.
Mizoguchi, T. Aoki, T. Fujimoto, Y. Matsuda, S. Tsukita, and Y. Takai. Afadin: A novel
actin filament-binding protein with one PDZ domain localized at cadherin-based cell-to-
cell adherens junction. J. Cell Biol. Vol. 139, p. 517-528 (1997)

2) K. Mandai, H. Nakanishi, A. Satoh, K. Takahashi, K. Satoh, H. Nishioka, A. Mizoguchi,
and Y. Takai. Ponsin/SH3P12: An l-afadin- and vinculin-binding protein localized at cell-
cell and cell-matrix adherens junctions. J. Cell Biol. Vol. 144, p. 1001-1017 (1999)

3) K. Takahashi, H. Nakanishi, M. Miyahara, K. Mandai, K. Satoh, A. Satoh, H. Nishioka,
J.Aoki, A. Nomoto, A. Mizoguchi, and Y. Takai. Nectin/PRR: An immunoglobulin-like cell
adhesion molecule recruited to cadherin-based adherens junctions through interaction with
afadin, a PDZ domain-containing protein. J. Cell Biol. Vol. 145, p. 539-549 (1999)

4) T. Sakisaka, H. Nakanishi, K. Takahashi, K. Mandai, M. Miyahara, A. Satoh, K. Takaishi,
and Y. Takai. Different behavior of 1-afadin and neurabin-II during the formation and
destruction of cell-cell adherens junction. Oncogene Vol. 18, p. 1609-1617 (1999)

5) W. Ikeda, H. Nakanishi, J. Miyoshi, K. Mandai, H. Ishizaki, M. Tanaka, A. Togawa,
K.Takahashi, H. Nishioka, A. Yoshida, A. Mizoguchi, S. Nishikawa, and Y. Takai. Afadin:
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A key molecule essential for structural organization of cell-cell junctions of polarized
epithelia during embryogenesis. J. Cell Biol. Vol. 146, p. 1117-1132 (1999)

6) T. Asakura, H. Nakanishi, T. Sakisaka, K. Takahashi, K. Mandai, M. Nishimura, T. Sasaki,

and Y. Takai. Similar and differential behavior between the nectin-afadin-ponsin and

cadherin-catenin systems during the formation and disruption of the polarized junctional

alignment in epithelial cells. Genes Cells Vol. 10, p. 573-581 (1999)

7) M. Miyahara, H. Nakanishi, K. Takahashi, K. Satoh-Horikawa, K. Tachibana, and Y. Takai.
Interaction of nectin with afadin is necessary for its clustering at cell-cell contact sites but
not for its cis dimerization or trans interaction. J. Biol. Chem. in press.

8) K. Satoh-Horikawa, H. Nakanishi, K. Takahashi, M. Miyahara, M. Nishimura, K.
Tachibana, A. Mizoguchi, and Y. Takai. Nectin-3: A new member of immunoglobulin-like
cell adhesion molecules that shows homophilic and heterophilic cell-cell adhesion activities
J. Biol. Chem. in press.

9) H. Nishioka, A. Mizoguchi, H. Nakanishi, K. Mandai, K. Takahashi, K. Kimura, A. Satoh-
Moriya, and Y. Takai. Localizatioin of I-afadin at puncta adhaerentia-like junctions between
the mossy fiber terminals and the dendritic trunks of pyramidal cells in the adult mouse
hippocampus. J. Comp. Neurol. in press.

10) T. Sakisaka, T. Taniguchi, H. Nakanishi, K. Takahashi, M. Miyahara, W. ITkeda, S.
Yokoyama, Y.F. Peng, K. Yamanishi, and Y. Takai. Requirement of interaction » of nectin-

1/HveC with afadin for efficient entry of herpes simplex virus type 1. submitted.
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6. fifEYF 72O L WEBHRETFORE
IR OB

g > 723 = 2 — v VR ORIEEZ A 2 Rk el Gch v R E oK
e ERERBD Y b o T, BT, MY F T A DS E DT L IR (SAPAP, S-
SCAM, BEGAIN, MAGUIN, SPAL, synamon, nRap GEP, nArgBP2) Z FLIH L. Zh b 23
#e > F T AR TP HRAEYE AW, AT D 5 v 7P TR MR T
AR LK EM I, BLE - FEORRTEICEAS LTwa 2 e 2RIBLE (M),

X : ffEs F 7ADET ALK

Nk~0BEE - ISHO RN

FAFEAHT L < B L 72 0f% o - 7" 2 ORI 113, B EYE L BIR D ERC . R
ENT LMY T T RAOWIBEO R ICEE DY b o Tnwbi tEZLND, L
o T, N6 ORERET DR IX, MRREIEERE OB C. Ol - A OBOLICER Bt
5.2 2W[REED B D | B FE O MPERS R R DRI 72 o TV 2 ATREE DS E Ve SR, ThD
FREDIFEDIAI & | IHEEOTELICHE > 2 e ABfFE N 5,

KERTHIRR

1) #HH'H SAPAP1

e JiH : H9-11714 CFRK94E1 H 24 H)

SRI RN S 8 5 T e

sk i %E : PSD-95/SAP90 I s &3 3 Fi o+
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2) HH'HE SAPAP2

¥ J# - H9-11715 (P9 41 H 24 H)
HORE A Bl R g S

RO : PSD-95/SAP0 IZ#5 &9 5 Hitl o+

3) EHE S-SCAM

i Ji : H10-302239 (1 046 A1 H)
HORE A Bl R g S

Aok OWEEL © SAPAP ICHE &3 2 Fikl 1

4) HH'E MAGUIN

i JiF : H10-325657 (k1 04E1 1 H1 6 H)
HORE A Rl iR g S

FER DO : PSD-95/SAP90 & S-SCAM IZ#EE& 3 % N+
5) & H'HE Synamon

L2 JiF : H10-325658 (K1 04E1 1 H1 6 H)
HORE A Rl iR g S

ok OWEEL : SAPAP IC#E &3 2 Fiklor 1

6) &MY PAPIN

Fr JBE R ALER

HORE A Bl iR g S

ok DS : PDZ fEIS % 50 H DRl E FE

R E

1) Y. Fujita, T. Sasaki, K. Fukui, H. Kotani, T. Kimura, Y. Hata, T.C. Sudhof, R.H. Scheller,
and Y. Takai. Phosphorylation of Munc-18/n-Secl/rbSecl by protein kinase C. J. Biol.
Chem. Vol. 271, p. 7265-7268 (1996)

2) M. Takeuchi, Y. Hata, K. Hirao, A. Toyoda, M. Irie, and Y. Takai. SAPAPs: A family of
SAP90/PSD-95-associated proteins localized at postsynaptic density. J. Biol. Chem. Vol.
272, p. 11943-11951 (1997)

3) Y. Horio, H. Hibino, A. Inanobe, M. Yamada, M. Ishii, Y. Hata, Y. Takai, and Y. Kurachi.
Clustering and enhanced activity of an inwardly rectifying potassium channel, Kir4.1, by an
anchoring protein, PSD-95/SAP90. J. Biol. Chem. Vol. 272, p. 12885-12888 (1997)

4) M. Irie, Y. Hata., M. Takeuchi, K. Ichtchenko, A. Toyoda, K. Hirao, Y. Takai, and T.C.
Sudhof. Binding of neuroligins to PSD-95. Science Vol. 277, p. 1511-1515 (1997)

5) Y. Hata, H. Nakanishi, and Y. Takai. Synaptic PDZ domain-containing proteins. Neurosci.
Res. Vol. 32, p. 1-7 (1998)

6) N. Ide, K. Hirao, Y. Hata, M. Takeuchi, M. Irie, I. Yao, M. Deguchi, A. Toyoda, H. Nishioka,
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A. Mizoguchi, and Y. Takai. Molecular cloning and characterization of rat lin-10. Biochem.
Biophys. Res. Commun. Vol. 243, p. 634-638 (1998)

7) A. Satoh, H. Nakanishi, H. Obaishi, M. Wada, K. Takahashi, K. Satoh, K. Hirao, H.
Nishioka, Y. Hata, A. Mizoguchi, and Y. Takai. Neurabin-1I/Spinophilin: An actin filament-
binding protein with one PDZ domain localized at cadherin-based cell-cell adhesion sites.
J. Biol. Chem. Vol. 273, p. 3470-3475 (1998)

8) N. Ide, Y. Hata, K. Hirao, M. Irie, M. Deguchi, I. Yao, A. Satoh, M. Wada, K. Takahashi,
H. Nakanishi, and Y.Takai. Interaction of rat lin-10 with brain-enriched F-actin-binding
protein neurabin-1l/spinophilin. Biochem. Biophys. Res. Commun. 244, 258-262 (1998)

9) K. Hirao, Y. Hata, N. Ide, M. Takeuchi, M. Irie, I. Yao, M. Deguchi, A. Toyoda, T.C.Sudhof,
and Y. Takai. A novel multiple PDZ domain-containing protein interacting with NMDA
receptors and neuronal cell adhesion proteins. J. Biol. Chem. Vol. 273, p. 21105-21110
(1998)

10) M. Deguchi, Y. Hata, M. Takeuchi, N. Ide, K. Hirao, I. Yao, M. Irie, A. Toyoda, and Y.
Takai. BEGAIN (Brain-enriched guanylate kinase-associated protein), a novel neuronal
PSD-95/SAP90-binding protein. ]J. Biol. Chem. Vol. 273, p. 26269-26272 (1998)

11) N. Ide, Y. Hata, M. Deguchi, K. Hirao, I. Yao, and Y. Takai. Interaction of S-SCAM with
neural plakophilin-related armadillo-repeat protein/d-catenin. Biochem. Biophys. Res.
Commun. Vol. 256, p. 456-461 (1999)

12) A.Inanobe, Y. Yoshimoto, Y. Horio, K. Morishige, H. Hibino, S. Matsumoto, Y. Tokunaga,
T. Maeda, Y. Hata, Y. Takai, and Y. Kurachi. Characterization of G-protein-gated K+
channels composed of Kir3.2 subunits in dopaminergic neurons of the substantia nigra. J.
Neurosci. 19, 1006-10017 (1999)

13) 1. Yao, Y. Hata, N. Ide, K. Hirao, M. Deguchi, H. Nishioka, A. Mizoguchi, and Y. Takai.
MAGUIN: A novel neuronal membrane-associated guanylate kinase-interacting protein. J.
Biol. Chem. Vol. 274, p. 11889-11896 (1999)

14) M. Irie, Y. Hata, M. Deguchi, N. Ide, K. Hirao, 1. Yao, H. Nishioka, and Y. Takai. Isolation
and characterization of mammalian homologues of Caenorhabditis elegans lin-7:
Localization at cell-cell junctions. Oncogene Vol. 18, p. 2811-2817 (1999)

15) 1. Yao, Y. Hata, K. Hirao, M. Deguchi, N. Ide, M. Takeuchi, and Y. Takai. Synamon: A
novel neuronal protein interacting with synapse-associated protein 90/postsynaptic
density-95-associated protein. J. Biol. Chem. Vol. 274, p. 27463-27466 (1999)
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