I RERRAMERS

Thesis

H30% 250 PRI 4E4 T1

MRS IC X B Gab-1 OF > ) Vg

RIRERR ARG IER L X —H— R AR

(5% - 5 H
&

D)
19z

Gab-1 13 HGF/SF 251K TH % c-Met %, EGF Lt 72 —%DZR kT oy v FF—FHick->
TFar ) Vg2 F5VF TSIV F U T2 ETH D, ShFALIE, E- 1 RNV
IZ K B HINERI RS BN 2 RT3 % 728D, Gab-1 DF 1 ) VBRI DWW TG LTz, flifafiEs
Gab-1DF > ) Vb EENE Y, ZOmHEE Gab-1 OF oy ) Vg bR X2 HiE-
A RAY UHUKE MBS KAEED Gab-1 DF s ) VLR ER, E- A1 RAY Y OFEH
& Gab-1 DF > ) VgL EEINE &z, #IRWAE Sre 7 7 2V —FF— B ORHEFNI AT 2

BUAFIED Gab-1 DF 112> ) VLA WA S 2,

C DELZDOTEM 29 % C-terminal Src 57—

YORIF VRN T ¢ TEBEKOMHIFEIIZ Gab-1 DF > ) Vb EEINE 8z, fiaaE
EHOWFEE Gab-1 OF Ty ) VgL ARS8, BRI EE KIS % MAP 7 —8
Akt IEME IR T8z, TNHDOFERMNS E- 71 A RIEE OIS, Src 77 2V —F
F—HIc K> T Gab-1DF ¥ ) Vb HEhnE ¥, Ras/MAP ¥ —+¥ & PI3 7 —+ /Akt /1
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IR REETNICHAEAE T B 2 /8 7 B ISl D%
AR 2T B R L IR B EREN D 5. R
DRI GRS 1T &S & (tight junction, %21
Dy vay), HEERS (adherens junction, 77 K
NLYAV YT ay), A (desmosome, 7 A
Y —L) oA FEEMEENH D, HTET R
ANV VRAT ¥ 7Y g i Cat kA O fl s 45
BN TTHDH A UHEE LYY, Ml s
KBV THILNEREZR L T\5 (Fig. D. AR
AY F CAMRAEMEICR TRl Fich % 2 DD H
RANY Vo FRICHE BT 2 E T RAREKZIE
U, A ZBEEDHIOMIRD S A _BikE b F >~
AREET BT L CHIEI LS T 2T, A RAY
Y OMBINEIEO C Kl p-h 7= efEaL, B-
ATZVEE5ICa-TmvekEad s (Fig D. a
AT VREEF-T I FSHEETHNY, FON
KU THD F-7 7 F U HEG 2 NI ETHBE
FalV, a7 7FZECKRUTRA NI v
7va YRR T AEEITE 2 SV ED Z0-1 i
EXAEA S 8605 PRk 15 4E 3 A 28 H (A EERAY)

HLY, cNSEZNLTEHIR T 7 F v e
HIEEEFIET D, A RND T T F U EEADH
fhE, A1 BAY V2R E Ul ifa s 72 K O 5RlE
LT 3208,

—J5, H1 RNV AT = U RIGHIRERE A 720 T
5L, YT FIVEEBEICB T EEGRE 7z
RLTW5, B-IT = VIFEREE AR & DOBE%
THEHEINTWS Wnat ¥ 7 FH)VRERKICB W TE
BRBE R TWA T EAIRENTEY. HRAY
AT = VRGBS EOLICAFAES 2 2 VNI
DOFay ) BN ET ST EHNRBEIN
TWa. 3%, a-, B- y- 7=k pl20 hT7=V
BTCH LEEDFH BNV (E-- RAY V) ORI
T & ER X D IERBNICHEAE L, BEE T THS
v-sre BT K O AR U T-HIR™ 2 50, bRzl
5[k (epidermal growth factor; EGF) o [T i 3 4
A7/ HRa s 8K (hepatocyte growth factor/scatter
factor; HGF/SF) ICJ&& L™, 7y ) ViglkEns
EMHIENTWS. 1 BNV - A7 =VKiF, EGF
ZAAN EGF ZBARICHLS % c-erb-B-2 fE 5T
FEM L HEREED T EARENTEL™ ™, Ak
BFay ViR AT 7 Z—¥TdHs LAR-PTP (protein
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tyrosine phosphatase), PTP p, PTPIB kK A 7 7
2—X, Fu ) UEEE VISNTEDRAT 7 Z—
¥ T &H % SHP-2 (Src homology 2-containing protain
tyrosine phosphatase-2) & £7z 7 RN\ V-A T =V FK
LHSET BT EARENTNE™™,. HF = & pl20
AT =2 OFT Y VRIEDO NN O I E it
OGRS K B R T oM A TE E O
ERELTWA?Y, UL, 1 RAY UEEE 8
TEOF ) AL MRS OFRETIC £ D X
IR LTV AN EEHS M TR,
Gab-1(Grb2 associated binder-1) (& HGF/SF, EGF,
ARV Y, A VA VREBEHEA T O X S Ikl 4
TR s L, Grb2 (Growth factor receptor bound
protein 2) *® SHP-2 Nz UF PI3 &7 — ¥ (phosphatidyl
inositol 3 kinase; PI3K) @ p8& H 7 L = wv b+ & 4
aL, Fuyyy VEgEkzZ 5 Ry F T 2N
2B TH % (Fig. D™, Gab-113 % D N A i fif i
I BE i & %5 & 9 % PH (pleckstrin homology) 7
WzEH, RARA /T b=V & OE 72 A HEIC
$ %%, X 5IC Gab-113 HGF ZB1ATH % c-Met
ERBTBRAAL Y ZEZATED, c-Met OAIE

Cell-cell Junctions

&
W

DR ARFOY VEEEF—TENLTEINY
-2 URPEMAETREEZBNTVS (Fig. D™,
Gab-1 1 1 X B b Rz Al B e >k MDCK el o i el
BETAICRIEL TV T e RITaFHE ™.
Gab-1*® PI3 FF—¥ D PH fEIEIE I Gab-1 DJEIC
BB REN BEELRE R4, 4 1& MDCK
IR O MR R A IC B W T E-A RN v &
c-Met lZIHICRET B T & BRI LS. &5
IZ HGF/SF AL ZF {0 —FfTH % KV R—)L T
A7)l (tetradecanoil phorbol acetate; TPA) (&l Ui
EEWELU E- H RN Ve c-Met DY RY o h—
VALK o THIFEMNICE D A E N, MifaZkmm X 0 IHk
95, TDXHICGab-1 & H RANY VAT = VRiG
HINCEE# LTV AREED S 5.

ARSI THA X, MR D Gab-1 D F
oY) VB kERE L, TOEM E-Z KA
ESrc 77 IV —FF—YENLUTREINSTHENE
ZoRrUTz (Fig. D). TOX5I1C, MRS X 8EsEA
T E[EBRIC Gab-1 D> 7 F IVRED RO 7% R
HiLTWwa T EMRBI N,
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Fig. 1. Schematic illustration of the cell-cell adhesion site. In polarized epitherial cells, the cell-cell junction shows a specialized
membrane stracture comprising tight junctions, adherens junctions, and desmosomes (show tight junction and adherens
junction). At adherens junctions, cadherin, a Ca’"-dependent homophilic cell adhesion molecule, plays a fundamental role in
cell-cell adhesion. The cadherin-catenin system may play an important role in the signal transduction system. For details, see
text. Gab-1, Grb2 associated binder-1; Grb2, Growth factor receptor bound protein 2; MAPK; mitogen-activated protein kinase;
PI3K, phosphatidyl inositol 3 kinase; SHP-2, Src homology 2-containing protein tyrosine phosphatase-2; TK, tyrosine kinase.
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ntk

t b arEJ >~k HGF/SF & A i — B2
(KBRS R AR R e R E S L2 8= ) KO
XN §lGab-1 THFRY 7 a—FHIiLFukis,
SRR ANE CRBROKZZRERE R 22 R TSR e s B
HHE) Xoft5 &N, F7z, Upstate Biotechnology
(Lake Placid, NY, USA) X D #§ A U 7z. $il FLAG ¥
T A€/ 7ua—F Uik (M2) &, Eastman Kodak
(Rochester, NY, USA) & b, X)bAF v X — Ui
iFay ) vEglee / 7 a—F)uiik (PY20) 13,
Santa Cruz Biotechnology (Santa Cruz, CA, USA) & ©
WA LK. fiFas ) ViE{k MAP 5+ —8 o4 F
KU Za—F)uFilk, FiMAP FF—Eo9FRY 7
a—F )Lk, i) ) Vg Akt U FRY S
O—F)UPik, i Akt YR Zo—F )Lk,
New England BioLabs (Beverly, MA, USA) X D [ A
L7z,

MIEER UECFEAE

A X Rk MDCK #ifi@id, Dr. W. Birchmeier
(Max-Delbruck Center for MolecularMedicine, Berlin,
Germany) X0, ~ 7 AFLEES MTD-1A Hiilg, <~ &
KRR AACHINE 308R 1, TriHEEAER Gl R AR
Fa kAR 2 M AR R 28 E) Ko itE SN
MDCK #ifie, ~ = ZZLI#ES MTD-1A fiflg, <~ &
F Rz A bAIAE 308R 1%, 10%IEBIL Y iR A
2Ry aRZE A — 7 )UEEHE (Life Technologies, Inc.,
Lockville, MD, USA) IC, 100 units/ml X=>/V >/, 100
pg/ml ANLT v A T UEEML, 37°C, 10% CO,
EREE P CRIE Uz, < ARRMEEFRINEHR L, CL, EL A
fald A A —ERBEE IR AR AR E Aokt o 1
Ml RFEAE) BXU, KMEEAR ERRKERE
EEgi sy 2—) Kofft5E Nz, 2SO
10%IEB LY 2 Ma R ISR XLy a2 A — 7))
B CRE Ul —#MEE i HE AR, P ER
Bz KIRK AR AR A R R R B 28 E) K
D it 5.& N7z FLAG #3% Gab-1 & k ¢DNA & W\ T
177572, L, CL, EL#ia% 10 cm SEAREET ¢ v
¥l IX10 AR RE L, 24 BEEE %%, FLAG- #54
Gab-1 cDNA A% L7z. pCMV 7 %X — (Stratagene,
LaJolla, CA,USA) 1 ugZVRT I Z I« 7T Ak
3% (Life Technologies, Inc.) ZHWCYRT =7 3~
FICCEIETEARTE> . VavyeF sy 7r 7/
A VA, Ax1CATcsk-AK X, [ HHEANZER CRBR
LEEEM) X0 ft5 SNz, MDCK Mg 7 7
S IAINWANY Z—T BT, SVEAENEDS
NI, LT A FERE RO 2. DNA 525822
EEMHHFRICHE DV .

BEIBREEAL/TOAVTAVT

0em ZMBEET + v Va2 THELEET
DK, A2 L — 3= CHEEL, B,
WHARERICTHE L Tz EICTImM
phenylmethylsulfonyl fluoride, 10 pg/ml aprotinin,
1 mM sodium vanadate 7% % T 1575 R #R il (20 mM
Tris-HCI [ pH 7.6], 140 mM Na(l, 2.6 mM CaCl,, 1 mM
MgCl,, 1 % Nonidet P-40, 10 % glycerol) 1 ml T A fi#
U7z, 2HIRRTARRIE 4 °C, 10,000 X g, 15 77RO,
RIS AL T ey Mt U7z, b
P Gab-1 R ZJo—F Uik EfEEG ST
TA4YGET7 7a—ZAE—X (2 pg of Ab/20 pl of
beads) (Amersham Pharmacia Biotech, Piscataway, NJ,
USA) & 4 CTICT 4 KRG E Bk Uiz,
PEVLRE U7z ¥ — X1 WG FEER (50 mM Hepes-NaOH
[pH 7.6], 150 mM NaCl, 0.1% Triton X-100) 1 ml T 2
ML 5 2 Eic K D ARKEYZBREL, SDSY VT
IVERERIC VAR, SDS-RU 7 7V )ILT7 2 RIS

TELKVKE Lz, = hav)ba— ARG, 84
OHikZE T A L/ 71w kL, ECLIL2EFET v
I (Amersham Pharmacia Biotech) I THiH L 7z.

HERENICHIT S GST-Gab-1 D) VEEL,

Gab-1 @ COOH At (421-694 7 X /) =& T
GST &RV N7 81X, TIVEFA LT 7a—2
' — X (Amersham Pharmacia Biotech) % W THHH
KMz TR o7z, GSTREG 2> /808 (0.1 pg) 7,
TIWEFF T 7a— AV — RIS EE, FF—
Y7 vt A #% @ W (50 mM Hepes-NaOH [pH 7.6],
3 mM MnCl,, 10 mM MgCl,, 1 mM dithiothreitol) T
2 |7y, 10 mM ATP {775 F & IEF(E R T, FF—
7wt A 5BEROml I R L% SreFFH—F
(Upstate Biotechnology) % 24°C, 30 /3 s & 87z,
CORISZ 4°C , 10,000X g, 5 PO Uiz, B
IZ SDS V> TNy 77—z, 10 77 RERE L,
SDS-PAGE Tt Uiz, GSTRl &G Z > /87D F 1
V) ViBleEE, VA S A - ey v
U Vg ke / 7 a—F)bHik PY20 Z W TA L/ T
0w ¢ 27 TR LTz,

fm R

HBARSEE LK B Gab-1 DF OV V) VEEL

MDCK #ifiiZ 2 mMCa®*" 7 & A 72 E L 75 5 1 T 24
Ref LA ERGE L, Ml AR Z 31 Gab-1 KV 7 b—
FIVHik 7 O TRERF L. 5IKhiFayy
U Vg bE/ 7 a—F)VHUAPY20 Z FHLNC T Ty
cL#z& T A, Gab-1DFa ¥ ) VEBEHAED S
Nn7- (Fig. 2A). fifaksho Ca® g% 2 mM H 5
2 pM K R &/ 75T (Ca*" A+ F), MDCK iz
M OEEZRLICERED, Ca A1 v F b 45




T4 TR R

1%, HiJEETHE O MDCK MIfEIE e 4 Ak U BL A
IZ75 5 205D Gab-1 DF 1 U VI R
e LI L, CTRA Y F BT RS THD
4 ERICITIZ E A LD E NI x> 7z (Fig. 2A).
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Fig. 2. Cell-cell adhesion-dependent tyrosine
phosphorylation of Gab-1 in MDCK cells. A, MDCK cells
were treated as indicated in the figure. The whole cell lysates
were then subjected to immunoprecipitation (IP) with the
anti-Gab-1 polyclonal Ab (o Gab-1), and the resulting
immunoprecipitates were subjected to immunoblotting with
the horseradish peroxidase-conjugated anti-phosphotyrosine
mAb PY20 (a PY) (upper panel). The same blot was reprobed
with the anti- Gab-1 polyclonal Ab (lower panel) to ensure
that similar amounts of endogenous Gab-1 were present in
each lane. High, MDCK cells were deprived of serum for 12
h in medium containing 2 mM Ca*". Low, MDCK cells were
deprived of serum in the medium containing 2 mM Ca®" for 12
h and subsequently cultured in medium containing 2 y M Ca*"
for the indicated time. Low — High, cells pretreated with 2 y M
Ca”" for 4 h were cultured further in the medium containing
2 mM Ca*" for the indicated time. B, serum-deprived MDCK
cells were incubated in the presence or absence of 10 ng/ml
HGEF/SF for 0-18 h. The whole cell lysates were then subjected
to immunoprecipitation with the anti- Gab-1 polyclonal
Ab, and the resulting immunoprecipitates were subjected
to immunoblotting with either the horseradish peroxidase-
conjugated anti-phosphotyrosine mAb PY20 (upper panel) or
the anti- Gab-1 polyclonal Ab (lower panel). The results shown
are representative of three independent experiments.

MDCK ffifid % 4 BERE, 2 pMCa™ THi# %, Bitio
Ca’ JBE% 2mM IC R X ¥/, Gab-1DFm Yy
U VBRIV (Fig. 2A), 708EL T2/l L7z
I MR HERS 2 T2 K U 7= (Fig. 28) M%)
BAROHE au = —Z2ak L T\ % MDCK #iid
% HGF/SF THIHS % &, ML, P8
L7=" ", HGF/SF I & % #0713 2 mMCa®™ i
ORI TE Gab-1 DF 1 > U Vgl 7 [FREIC Ik
X1 (Fig. 2B). MDCK #ifid & [[lkEIC, Gab-1 D
Fa ) Vigbid 2 mMCa® & & A T IS R
< 2 ARIEE M MTD-1A &~ ™7 225 fa (b iipa
308R THIcEEH SN (Fig. 3). E5HIC, Gab-1DF
oy ) VEB LD I, K Ca® g N T, AfiaRd
PEAS O A C Lz b OfEtkic BV T &R
5Nz, (Fig. 3). 308R ez HGF/SF THIT % &
FEREICHIIIE DB L, Gab-1DF 1>V Vigtid
D L0 s ofE R B AN s SRR RS
X Gab-1DF ) Vb EG|IERITEEZD
nrz.

MRS IC LD Gab-1 DF O V) VEkICH T
B E-AFRANUDES

E-71 AU I K 2 il a st 203 541
E-Z1 RNV V& / 7 a—F)VHATEE T, MDCK
MAROR O Ca JREAZ 2 uM A S 2mM A\ EFH &
Biz& A, MlafEE X REES, Gab-1 DF v
) VB kg s U (Fig. 4A). ZC T, E-Z RA\Y
VHBHOEMIC XS Gab-1OF > ) VbR MK
U7z 2 mMCa® I ORIT, E-77 RAD UDVHE
HLUTWZERWLHKE, LERICZA Ny
VANV RHEDOERABEATHI I O—T 1
> 7 siIFEE & B 7 CLMIEY T3, /R0 Gab-1
DOFay ) UBEUNMEEL T Eh > Tz, —7,
LHIIC e F E-B RAY VA FE L 7= EL i ™
T, Gab-1DFy ) VEEEADK D EEICHEL
Tz (Fig. 4B). MDCK #iifid %z 2 pMCa®' T 2 I§fH]
AALEE L, REICTPAZIRINULEEE T S &, E-I FA
VURB-HTZVTRENZO-1 DERICK S XA
Nov Y a EENMEENBY. 2T T, [k
MDCK ffifia % 2 uMCa*™ DK EchiE L, TPA %
ATz, Gab-1DF 1 V) VEBLIZHUEAN L &
Mo 7z (Fig. 4C). TN 5 DOFERD SHIER#EEIC X
% Gab-1DF > VEELIZ E-Z FAY 2T L
TW3EEZONS.

HBARESICKL D Gab-1 OF O VY VEMblcHIF
5Src 77 3)—FF—E DS

i, MEMESICKS Gab-1OFa Y )V
WAt ORI 2 RSG5 728, Srce 77 2V —
FF—LDERNEZHEEAR TH 5, 4-amino-5-



MRS IC K % Gab-1 DF 1> ) Vigk T5

MT Cells 308R Cells (4-methylphenyl)-7-(t-butyl) pyrazolo[3,4-D]pyrimidine
IP: 0. Gab-1 - DR & PR 72", 4-amino-5-(4-methylphenyl)-7-
st D a (t-butyl) pyrazolo[3,4-D]pyrimidine I 2 mMCa®" Kt
apy ' B cit TG loFEY LY URIEEERICEDE S
| ; (Fig. 5A). % T T MDCK il T Csk (C-terminal Src
‘ kinase) DF F—E 2 RNEL LI FIF Y FRAT o
~Gab-1 TNTHE < 255K (Csk-AK)™ Z 3Bl & 8, Gab-1
DOF T V) VAN DRRZFH Tz, Csk & Src #k
High  Low High  Low DFayrFF—ET, CREOFOT EIEDY
2 . VBT 5 kIic kD, Srce 77 2V —FF—
Ca’ in Medium YRR . MDCK HIlfaT D Csk-AK 0
Fig. 3. Cell-cell adhesion-dependent tyrosine phosphorylation R IHICIZY a2 CF >V 7T/ T A IVANYT Z—*
of Gab-1in MTD-1A cells or 308R cells. MTD-1A (MT) cells  fi F{ L 7=*°. MDCK I fi I Ax1CAT-lacZ, F 713,
orl?(;SR <t:ells weretitlreatedba.ls iild(;c:lte'd in the ﬁgur.e.‘;l‘ht'e w}(l;}lg Ax1CAT-csk-AK %2 & 7= (Fig. 5B). 2 mMCa®"
cell lysates were then subjected to immunoprecipitation , _
with Zhe anti-Gab-1 polycl(inal Ab (a Gab-1) ,pand ‘?he resulting iﬁ?fﬂl Ty hu—)LORMIC Csk-AK ZFE B & &
immunoprecipitates were subjected to immunoblotting TefT, Gab-1DF 12U YEBLIEEIICHINL 72
with either the horseradish peroxidase-conjugated anti- (Fig. 5B). 5D F v v 5% 5L (Tyr-447, Tyr-472,
phosphotyrosine mAb PY20 («a PY, upper panels) or the anti-  Tyr-589, Tyr-627, Tyr-659) 7515 Gab-1 O C KD
Gab-1 polyclonal Ab (lower panels). High, cells were deprived ~ GST Fli& % >/ 87 'ElL Srec +F—Pick b Fa )
of serum for 12 h in the medium containing 2 mM Ca**. Low, VL X NTR . NG OMENG, MIaEEE I

cells were deprived of serum in the medium containing 2 S0 _ - 1]
mM Ca®*" for 12 h and subsequently cultured in the medium £% Gab-1DF 02 ) YEEALIC Sre 77 SV —F

containing 2 pM Ca®" for 4 h. The results shown are FT—EOREGEIENS.
representative of three independent experiments.
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Fig. 4. E-Cadherin-dependent tyrosine phosphorylation of Gab-1. A, serum-deprived MDCK cells were cultured in the
medium containing 2 y M Ca”" for 4 h and then cultured further in the medium containing 2 mM Ca’" for 2 h in the presence or
absence of the anti-Ecadherin mAb Arc-1 (o E-Cadherin). The whole cell lysates were then subjected to immunoprecipitation
(IP) with the anti-Gab-1 polyclonal Ab (o Gab-1), and the resulting immunoprecipitates were subjected to immunoblotting with
either the horseradish peroxidase-conjugated anti- phosphotyrosine mAb PY20 (a PY, upper panel) or the anti-Gab-1 polyclonal
Ab (lower panel). B, L, CL, and EL cells were transfected with pPCMVFLAG-Gab-1. At 48 h after transfection, these cells were
serum deprived in the medium containing 2 mM Ca®", and the whole cell lysates prepared from the cells were subjected to
immunoprecipitation with anti-FLAG mAb (o FLAG). The resulting immunoprecipitates were subjected to immunoblotting
with either the horseradish peroxidase-conjugated anti-phosphotyrosine mAb PY20 (upper panel) or the anti-Gab-1 polyclonal
Ab (lower panel). C, MDCK cells were treated as indicated in the figure. The whole cell lysates were then subjected to
immunoprecipitation with the anti-Gab-1 polyclonal Ab, and the resulting immunoprecipitates were subjected to immunoblotting
with either the horseradish peroxidase-conjugated anti-phosphotyrosine mAb PY20 (upper panel) or the anti-Gab-1 polyclonal
Ab (lower panel). Low — High, MDCK cells were deprived of serum in the medium containing 2 mM Ca*" for 12 h and
subsequently cultured in the medium containing 2 M Ca’" for 4 h. The cells were cultured further in the medium containing
2 mM Ca”" for 2 h. Low — TPA, cells pretreated with 2 M Ca®" for 4 h were cultured further in the medium containing 2 p M
Ca”" and 100 nM TPA for 2 h. The results shown are representative of three independent experiments.
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fHBARIEEEIC K D Gab-1 D FHEANDY I FIVICRIF
1;‘%5@

Behod Ca® YR FIF 52 LIic kD, Gab-1DF
oy Vg biEEIHIC A Ue (Fig. 6A). fifiais
fRi i as ) VBt MAP 4 —tE R 7 o—
FIHURIC K >TAL /7y L, MAP F4—+
EMEZ ATz, JEA i - Tz MDCK fiifid 7z
2 mMCa™ B TR Lz & T A, MAP +F—i%
MR8 7z (Fig. 6B). XHEAYIC, 2 mMCa®™ B & bt
LT, K Ca’ ORI BT MAP ) —+F
W R U7z (Fig. 6B). Fuy v VEE{bEniz
Gab-11Z PI3 +F—ELHALSY, PBFF—ED
TH D Akt/PKB FF—EEFEWTIHMEILT 5 2 &h
HWEENTVBE™Y., Ok, i Ca’ DR T,
f LIzl oz, it ) Vigk Akt KD 7
O—FIVFUATA L/ 70y kL, Akt i&1HEZ TN,
ZORER, I E R DM > TWixw MDCK il i
% 2 mMCa” B TR U725, Akt TGRS 5
Nizoiext L, K Ca* B DR TR#H L IIGE,
Akt FEMEIFZIAICK R L7z (Fig. 6C). ML EDOHEN S,
Gab-1DF > ) Vig{bziE Lz MAP +F—+t &
Akt 7EMEE, MIRREE LR L TWVWE EEZ BN 5.

z

AT, FRMEOREESRE LT, M
I K AW Gab-1 O F v > ) VB &R
L. Gab-1DF >V VEgkidH RAY VIEFH
HRE & FElE LT RAY VR B C I L ¢
b, MDCKHifidicsW\WTid, HLE-H KNV V&
70 —FI)UHitkiZ Gab-1 OF > Y VB EEH
WK FERz. Lieh-> T, Ml#ES X E-- RN\
MEAEMEIC Gab-1 O Fay ) Vgt Eg | ZkR T L
TWaEEZLNS. B-hT=, y-51T7=>, pl20
HTZVEDODRYINTEEZETT RANLY AV v v
7aCRELTED, Fur ) VgkEns
EDHEENTVAEY?, LAL, chboFay
U VLD FIEETHLMNCE> TS DT T
T, Dz, Gab-11%, 7 RNV VATV Y 7T
VITIREL, MilEfEE > TFar ) viglkX
NBEZISTEDOHLWAIIN=EEZ 5N,

TICHIBERE#E45 Y Gab-1 O F 1 >V Vgl %]
%9 % B 72 J3X7z. 4-amino-5-(4-methylphenyl)-7-
(t-butyl) pyrazolo[3,4-D]pyrimidine (& Src 77 IV —
FF—LOBERNHFEATH O, Gab-1DFT Y
V(LR E BN, CCkORIF V2 HAT4T
ZEAOFEIE Gab-1 OF 1> ) Vig{bEhnX
Bz, TSRS, Sre 7 7 3V —FF—HI3,
MBI IC X B Gab-1 OF 1y Y ViglkD bk
e —EHEH-TWVWBEEZLNDS. T, Src 77
SY—FF—BET RANL VAT T3 VICED

5N, B-HTF=V, y- AT, pl20 AT = VEHED
T RNV VARI Yy o2 a R NTEOFaT )
ViglklX, <~ ALK AL TR IS L
TN 5 2 MG TN TWAY, amc, JEZ
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Fig. 5. Effect of an inhibitor for Src family kinases or
expression of a dominant-negative mutant of Csk on the
tyrosine phosphorylation of Gab-1. A, serum-deprived
MDCK cells were cultured at 2uM Ca”* for 4 h with or without
1uM 4-amino-5- (4-methylphenyl) -7- (t-butyl) pyrazolo[3,
4-D]pyrimidine (Src Inhibitor), a compound reported to act
as a relatively selective inhibitor of Src family kinases, for
30 min, and then cultured further at 2 mM Ca®" for 2 h. The
whole cell lysates were then subjected to immunoprecipitation
(IP) with the anti-Gab-1 polyclonal Ab (a Gab-1), and
the resulting immunoprecipitates were subjected to
immunoblotting with either the horseradish peroxidase-
conjugated anti-phosphotyrosine mAb PY20 (a PY, upper
panel) or the anti-Gab-1 polyclonal Ab (lower panel). B,
MDCK cells were infected with either Ax1CAT-lacZ (Control)
or Ax1CAT-csk-AK (CSK-AK) at 100 multiplicity of
infection. At 48 h after the transfection, the infected MDCK
cells in the meduim containing 2 mM Ca”*" were subjected
to immunoprecipitation with the anti-Gab-1 polyclonal Ab,
and the resulting immunoprecipitates were subjected to
immunoblotting with either the horseradish peroxidase-
conjugated anti-phosphotyrosine mAb PY20 (upper panel) or
the anti-Gab-1 polyclonal Ab (lower panel). The results shown
are representative of three independent experiments.
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Fig. 6. Effects of cell-cell adhesion on the downstream signaling of Gab-1. A, serum-deprived MDCK cells were treated as
indicated in the figure. The whole cell lysates were then subjected to immunoprecipitation (IP) with the anti-Gab-1 polyclonal
Ab (a Gab-1), and the resulting immunoprecipitates were subjected to immunoblotting with the horseradish peroxidase-
conjugated anti-phosphotyrosine mAb PY20 (« PY, upper panel) or the anti-Gab-1 polyclonal Ab (lower panel). High, MDCK
cells were deprived of serum for 12 h in the medium containing 2 mM Ca®". Low, MDCK cells were deprived of serum in
the medium containing 2 mM Ca’" for 12 h and subsequently cultured in the medium containing 2 uM Ca’" for 4 h. B, the
whole cell lysates were subjected to immunoblotting with either the anti-tyrosine-phosphorylated-MAP kinase polyclonal Ab
(ap-MAPK, upper panel) or the anti- MAP kinase polyclonal Ab (a MAPK, lower panel). C, the whole cell lysates were also
subjected to immunoblotting with either the antiserine-phosphorylated-Akt polyclonal Ab («a p-Akt, upper panel) or the anti-
Akt polyclonal Ab (« Akt, lower panel). The results shown are representative of three independent experiments.
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