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Abstract

To observe the effect of Hepatocyte growth factor / scatter factor (HGF/SF) on the
mvasion and metastasis of human oral squamous cell carcinoma (SCC) cells, the nvasive
ability and internal signal transduction were examined The invasive ability of tumor cells
(SAS,HSC-3,Ca9-22) was enhanced dose-dependently by HGF/SF stimulation, and C3 exoen-
zyme which 1s a specific inhibitor of Rho activation significantly reduced the invasive ability
of SAS cells The HGF/SF stimulation enhanced the tyrosin phosphorylation of HGF rece-
ptors (c-Met) and focal adhesion kinase (FAKP!?%) of SAS cells, and C3 exoenzyme completely
nhibited the activation of FAKP!'?® It was observed that Rho protein located around the
nuclear area translocated to the membrane area and subsequently mcreased in the cytolysate,
following HGF/SF stimulation

These results suggest that the activation of FAK?'#® caused by phosphorylation of c-Met may
enhance the HGF/SF, inducing invasive ability and that Rho protein possibly regulates the
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activation of FAKP!'?® through the translocation itself
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SN, 2Otk FERMIIC U THBEE
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BRECHEHS L TWwa 2N ITE> T
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HoTWnd 2 EWREN TN S22,
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1. EEMAAR

MR, #fd x> 2 (JCRB) L v 5 s
t b O R B RIS ASHIAE®, Ca9-22
MR, 3B X OHSC-3#1f33Y D 3 %% fwv iz
(£1)o %72, T v MHHIMEN M (RLEM
i) 1%, F3447 v b OfiEMIMNE & D HEEs
TzbDERHW,

R1 b bOEERY Rk

piitliees JRFEH & R BT Pax(ai3
SAS EHEIFE TR iale
Ca9-22 TEHHT N R FE b=Paxle
HSC-3 T Y o HifE R i%sxle
ZDOFIE, k29, 30, 1L DB LA L

2., fEERIEE

CFEERTIE 8 £ ORLEAIAE % 10% O 4 fA 17
Mg (FBS : 56°C, 3043 L) 8 L OHid4E
R=V Y rGH Y 7 LA1000/ml (BHE RS, H
), A N7 w4 ¥ 2 100ug/ml (HEHR 5L
W, ®HE) A& Dulbecco’s modified Eagle’s
medium (DMEM) 53 (H/KSEE, HEF) 12T
37°C, 5%CO,, 95%arrZft T THEEMER L 1o,
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3. fmpaiE

1) HGF/SFHl#

EHEMIOHGEF/SFRIBUL, bV ar
v+ > M HGF/SF (rhHGF : R&I SYSTEMS,
Mineapolis, MN, USA) % H >, EIMFEDMEM
Bz 0~50ng/ml & 7 5 £ S WEinL, 24K
R LT- 7,

2) C3mspiL

Rho D RMFAEARI TH % C3EEE (SEL-
KAGAKU, ®E) & & % OFEEfid o L# i,
C3EEHET Sug/mIDBE L 7% 5 L 5 I FEME
DMEMFHCARINL, 7T2REEESE LT o 72,
4. invitroRE7 v 4

HAYE 520D HE ¥ C - ERREEIRC LD
7ot 1%¥ 7 F > Ta—1+ L 7720mm7
Y v FAF60mm dishic RLEMAE % 5 X 105{@ #%
L, ZHicl0%FBSEIMDMEME:HE % fil 2
I TSR L, dishDETMHE IZconfluent & 7% D
R & 2o 7ok RET, HGF/SF10ng/mlT24
RERTRIE L 7o ORI AT 5 < 10 % RLEA A
[BLRICHEREL, J6RFMEEREE L /-, Rk T
%, 10% 50~y icCHEEL, RLEMIFEET
R L 7 OFEMfE O 0 o = —F0R A ZE A
8% (OLYMPUS, HE) W TBIZELFHAIL 72,
S, 20mmZ2 Y v K= A 5 Xl & E(E
BIGERL Can=—HEFHIL, Zhzif
T (cm?) %0 OREEMREEE UTHEHL,
RHRE FHE L 72,
5. FEIFRAT7vtA

Albim 53D KW HE T2 € F AT v
A %f7o572, 8 um pore® b 7 AT )b
F % > 73— (Coster, Cambridge, England) ®
FE T 4 VY —HICDMEMEFHIZ T30M545 R
L 7zMatrigel™ (Collaborative, BHE{) %1001
BNz (Matrigel 30ug/chamber filter), 2 Y —
A FNICERE L —BREEZ L 72, DMEME; H
200112 TMatrnigel™% 1 Rz s &, F+
v N— F=ICHGF/SF 10ng/ml T 2405 i 1 54

L7z DR AIRE (2 X 10%@/ml) 100k1%h0Z,
% 7z, 60mm dishi RLEMHAE % 2 X 10°{ 757
L, confluentiZ ¥§%# U /2K C 5 m1 oD M
DMEM5HEIC T24B5REIEL 2 U 70 7558 116001
BF v N=TEIWMZ, T2RHEEE L1,
10% A=Y 2 CTIRFEEE L7z, D &1, ~
REFV) AV REEIT, T 4NV —
THEHIMEL Ty MilEZRALE, 7 4v
§—THEITEL T A MlifarBZE L7, BE
i, AHEEEE TIC Tl 74 vy —H470 3
HEF 2 IEAIEY, ZOMdsi: Bl L EE
JELEERE % P L 72,
6 . HRRREBHAEEDFEAM

1 B2 5% W BT O S B BE O #ll £ 1%, Albrecht
-Buehler ®Phagokinetic track assayiZ#E U T
{77239, 35mm dishiZ 1% Bovine serum
albmin(BSA) Ta—bt L7ch N—=7F X (18
mmX18mm) ZFHEL, I 5T (4 FIFR

(14 5mM AuClH/K¥#&#, 36 5mM Na,COs,

AW, 0 1% RN~V S KER) &Nz TERE
L, A=V FAb%ganf FTa— Lk
%, HN—27 2 A RDMEMEFHINC T 3 [|BIEEH L
720 HN—=F 7 A &dishEHIZE W2, HGF/
SF10ng/ml C24EFEHRIE L 7o DRl (2 X
10°E/dish) # L, CO, M »F 2 —F—H
TASIFfEEEE LTz, BRI, 10%F<Y
VT IEEEEL, A T4 R TR Ew 7>
ML, BEREE T CEAOMIEZEE L 12, M
OFEEEIL, a0 A F2MEMC L - TE
BINREHE L TBES L, ZOXRESROD
AR % BT 2EE  (XL500 ; Olympusabio,
BER) CTEEAC0EZFHHIL, ZOVHEE
HEhRE & L TR L 72,
1. REXEEELUYIXY Y - 70y T 4

Ik

1) 7Sl

SASHIRE 2 X 105 % 35mm dishiZ #EFE L, 24
FEfEIRE R, B % SIS DM EMES 2 22 #4
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U 4 FfRS A U 72, SASHIRE = DMEMEZ # 12
T 2 [P, MM DMEM £ #1112 HGF/
SF10ng/ml 7% #8i0 URRF I HilE 2 B L, ok
#rphosphate-buffered saline (PBS) T 1 [H[#E
H#%, modified RIPA buffer (Tris—-HCI : 50

mM pH7 4, NP-40: 1%, Sodium deoxy-

cholate : 0 25%, DMSF : 1 mM, Loipeptin :
1 ug/ml, Na;VoO, :
ml) 20010 THEAE %K £ TrIE L, 3,000
rpm 5 53 [HIG HIfE 2 0k (4 °C) 1 Tals
L, fMERRR O bl ey > 7 e Uiz,

2) SEREkL

HIRERFR DY > 7z ) av EF v b« F
o7 A A7 #H v—A (Upstate Biotech-
nology : UBI, Newyork, NY, USA)50ul%
Mz, 4°CT—Wu#E L=, Z D%, 14,000rpm
T 5 D2 T, B % S TeRE A
YINE LIz, BTN EPBSEHWT 1 ug/
AR, —XPiRE L THFAK (pl125) #1T
& (UBD 5ugZizidiiMet® / 7 0 —F Vi
& (UBD b5ug, —R¥MEELLTIEY M=
7 Z1gGHUAR (UBD 5 ug% N Z T 4 °CT—H#E
L, 20K, 3o aryEry - 7a
TA AT H O —RA100ull 2 T 4°CT 2 FFiE
B L, EBEEAEEER LY T L%
14,000rpm T 5 SREE L BE L, BEEES
E—X & LT, MEEEHRE — X 2KEGPBSIZ
T 4 [PeitE, SIEEGHERE — X 2 X Laem-
mli sample buffer Iz T 2 EHML 724 5
SrREIEBE L, 14,000rpm T 5 43 & L4 B 2 1T
v, EEEESWKEHY > 7L E L TSodium
dodecyl sulfate-polyacrylamide gel electro
-phoresis (SDS-PAGE) 2R w7z,

3) VIRZ v e TuavT 4 Ik

B> 7z 2 X Laemml sample buffer % il
Z T 25/ L 5 & B, 14,000rpm T 5
SfE LTV, BB A ESUKE Y 7
Ve LTT 5~15%SDS-PAGE% 11> 72 77

1mM, Aprotinin © 1 xg/

DVT7 S RT7VROEHEZ = POkl —2
J&i (Clear Blot Membrane-p'™ I 7 k —, HE)
WHEEG. (50V, 121mA, 1) L, = bot
N — 2% Block Ace™W (FHI, #LIR) 2
TERTO0E 70y > 7 217572, 0 05%
DTween20% &L PBS (PBS-T) L T= bt
N — AWE 605 e L 721, — Rtk L L
THAR AR F 0¥ Hik (UBD 1 ug/ml, %7-
EHiMetfifk 1 pg/ml, FiIRhoAR Y 7 o —F v
Pifk (Santa Cruz Biotechnology, CA, USA)
10xg/ml, T RhoGDI K V 7 u—F ) Hi{k

(Santa Cruz Biotechnology) 3 ug/mlé& 4°C
TS/, &8, PBS-TicT=hu
Yov o — AR 605 IR R, Rk E LT
Horseradish peroxidase (HRP) gL~ 7 A
[gGHtfE (Amersham, HE) 1 ug/ml, Z 720k
HRPEGEHTZ © v MgGHiA (Amersham) 1
pg/mlE HIT 1 BRIR G S & 72, PBS TIZ €
= b uva—AEE605 Mgk, ECL'™

(Amersham) &= oo —RfEEERT
1 RIS E Y, Highper-film ECL'™ (Amer-
sham) WX ¥ 72,
8. HESAL—Y—EHEHRE

SASHIAE 5 X 103lE % 60mm dishic #EfE L, 24
WFfHIRG R, BPEW A MGG & U C 4 FEfERE &
L7zo SASHEREADMEMESHIIZ T 2 [3EE4,
IS DMEM 824112 HGF/SF10ng/ml % s 1
U REIRFAIC TR U 72 MR 2 PBS-TC T 1 Bl
Bk, 3 7% AR AT VT E R-PBSIZ T304
MO EE 21T > 720 PBS-T2 T 5 4 fMvk
#, 0 1% TritonX-PBSZ T 3 43 [ 4LE L,
PBS-TZ T 5 4[ElveE 1, 1 %BSA-PBSIZT
FERTIIE T 0w 27 %1757, PBS-TIC
T 5 4rHdE T, —RPUAR L L THIRhoAE /
7 a—F L (Santa Cruz Biotechnology)
Wug/mEHWT A CT—RRICE iz, D&
12, PBS-TIC T600[HvEEEE, — XYk LT
Fluorescein 1sothiocyanate (FITC) (T~
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7 Z1gGPifk (Santa Cruz Biotechnology) 1
ug/mlEHAOTERT IEMRICESE, EH
CHREETT - 12 PBS-TIC CTHIME % 6053 fEIUE

Laser Scanning Microscope : CLSM, Leica

TCS 4D, Leica, H5%) #HW T, BifgLy — 4 —

W FA488nm, HIEHRS30nmIC TRIZE L /2,

9. Reverse transcription—polymerase chain
reaction (RT-PCR)

SASHIE #10cm  dishiz 5 X 105E#ERE L,
SubconfluentiZ 72 - 72 4REE T, BFEEW & MG
LT 4 REMEREEE L 72 %, MIE £ HGF/SF10
ng/mlfl # U 72, #ifd = PBS 1< T ¥k & 1%,
TRIzol Reagent (GIBCO BRL, ) %A
TTotal RNA%H#H L7z, Total RNAE I,
KGR BioSpec-1600 (B3, HED) ZHWT
Gl U 72, Total RNA 2> & OLIGO (dt)
(GIBCO BRL) B & U#MIEE R (M-MLV
Reverse Transcriptase . GIBCO BRL) & Tc
-DNA %# fE L, PCR Reagent
(GIBCO BRL) ZHWTH—E74> T
fo =y H$—< ¥4 27 77— (THER-
MOLYNE, H5) 2 TH#E %1757, PCR7” 7
4 =—1%, Human RhoA (GIBCO BRL) %
v, 25% A 7 (94°C 1 min, 50°C 1lmm, 72°C
Imm) 17> 72, PCREW) % 2% 7 T a—X7 v

0 01%rF Yy A7) AT
g, HE) CTEIKENE, T UAANI A —
Y —(7Fay, HE) TEE LT, 72, Total
RNADHEE L NV AF—E VT Y= T
HHGAPDHE Wz (F2),

System

#£2 PCR primers

Human RhoA
5primer 5-ATGCGGTTAATTTTGAAGTG-3
3primer 5-CTAGAAAGAAGCAAGAAGTT-3

Human GAPDH
5primer 5-CAAGATGGTGAAGGTCGGTGT-3
3primer 5-GGGTTTCTTACTCCTTGGAGG-3

10, #% &t

BonriERE, FHEEERETRRL
12 F7z, BEEMRER, Student- t #E % H
W, p<O0 01Zb > THEE LT,

& R

1. HGF/SFh*RREMRAD.RBRECRIE T2

2

I e e % HGF/SF 10ng/ml C24RF ]
WL, Z v Mg P EGHIRE % V72 vitro i
W7 v A THGF/SFRIFIC X 2 [k A
FIORBEREDFE LRI LR, wihoO
ez b1 3~ 2 B0 BRMEDIRELZEEI
o (M 1), %72, Matrigel'M%& f v 7z
Boyden chamberi% iz THGF/SFIZ & % M
HHAL O PR BB S B E e ~\ D 5o & iRaT L 7z
FEE, SASHIfED A1 4fF0HE R ITLEIED
Sz, 2 RO OPEMEICEREZ R
Honkiro7z(M2), 2T, HGF/SFRIE
Wb mWIRTERE D JUE 7R L 7c SASHIIE &
FwWT, HGF/SFRIEEE (1, 5, 10, 50ng/
ml) DFE VI & 5 BE A RE LR, SASH

500
[0 control

400 HGF 10ng/m!

300

*%

2007

1007

Number of penetrated colonies (cm2)

0 SAS HSC-3 Ca9-22

1 HGF/SFIc & % & b DR B Moo im
ERNEMHIEBE T ~DOREEORE

t b ORI @M % HGF/SF 10ng/mliz T24

BERSTRI U 722, i oo BT v A 2ITORRETL

726

* p<0 001 ** p<0 01

(351)



60 RTGAT HGF/SFIZ & % & b OEERY _LREHEEO &My 7 5ot

HETIE, i vitrolRIE 7 v £ A 12 TIEEIKRERIC
BHEEOAEEREENHD S (K3),

[0 control

HGF 10ng/ml

100

507

Number of invading cells / field

0 SAS HSC-3 Ca9-22

2 HGF/SFIZ & % DR - b B Fe i Rd o P k.
FEERGH T REAN D722

N DEERY L EMAE %2 HGEF/SF 10ng/mliz T 24

BRI L 72k, 7EIF VR T v kA BTVLKRES

Uizo 28, %> /N—="7 4 ¥ —%Matrigel (301«

g/Filter) WWTa—b L TfI-o72,

* p<0 001

500 % '
o * , T
£ 1
)
g 400 1 x l
E | . I
S 1
S i T
5 300
2
E 1
@ N
£ 200
(=7
[
(=)
B
2 1007
=
=]
r.4

0
0 1 5 10 50
HGF/SF ( ng/ml)
3 HGF/SFiz & 2SASHIfT i E N EHbERE T
0D & e

SASHIFE % HGF/SF£ (218 12 T4 M B L 7218,
vilro =87 v ¥ A4 BITWERET L7z,
* p<0 01

2. HGF/SF#' QIR fE B EBNEE IC R (3T %

-

phagokinetic track assayiZ CTHGF/SF#I#
W & B OREERE O EBIRE D B & it U 7o
H, SASHIFLD #1121 SEOEBRED TLENH
BEIED o nizns, b2 2o OPHEMcEE
nEZEO NG »ro T (KM4), 2T, HGF/
SFRIBUC &% SV iRIERED SUAE % 7R L 72 SAS

*
1

1 [] control
301 T 3 HGF 10ng/ml

207

T 1

107 T T

Phagokinetic track (X103 m?2)

0
SAS HSC-3 Ca9-22
4 HGF/SFi & %t b OFER LI O i
FRENDOE

bt b ORERY iR % HGF/SF 10ng/mlic €24
PRI U 72 %%, phagokinetic track assay Z{Tu i
L7,

* p<0 01

40

**
% ]

ST L

phagokinetik track (X 103 g o)
|
]

207
107
0
0 1 5 10 50
HGF/SF (ng/ml )

5 HGF/SFIZ & % SASHIILOEBIREDFEE
SASHIRE % HGF/SF& (&1 T 245 RN L 72 4,
phagokinetic track assay ZfTWHET L 72,

* p<005  ** p<0 0]
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#Mfa % AW <, HGF/SFRIBEE (1, 5, 10,
50ng/ml) DEWIZ L 5B R RET L IR R,
SASHifE OH#ETRE X, BERFRIIC
T2OMEE N (K5),
3. CIBERAIRIZ & 3 SASHARA O R BARE - E &Y

BEDEAL

HGF/SFZ & 2 O o =268 o 2 &
WRhoSE 53 2 & R RETT 57201,
Rho DR EABHEHRITH 5 CIBEHR YL IC L %
SASHIIOHGF/SFRIBC & 2 B2F#Es & U
EENREAN DB R MET L /oo HGF/SFRIBIC &
D T L 7o SASHHRE O R RE I, CIBESRALE
FOERHf sz (K6), %72, HGF/SF
FERBDOSASHIRE % CIBFERAIE L 72 & 2 5, Z
OEEFRELARCHH I (KT), 2hsD
R LD, SASHIFEOHGF/SFIZ & 2 EBHEED
TCHEA S =X 22, RhoBAS L TWwa Z e
R I NI, £z, SASHIFEIZHGE/SFFERIFL
BV T HRhoMEE L, ZOEEEEL LA S
T2 HIREMEDS R & 17z,

=X i

400

300

200

1007

Number of penetrated colonies (cm 2

0
HGF/SF? — — + +
C3 pretreat® + — +

6 CIEFRALEEIC X 5 HGF/SFH# & 1172 SASHH
Hao B W AR T ~ 0 & EEEIH

C3BEFR LR U 7- SASHARE % HGF/SF 10ng/mliZ T 24

FFREIRIE L 725, e vitro BE7 v £ A4 B2ITORREL

720

a HGF/SF 10ng/ml 24F5RIMI 5

b C3EEET 5ug/mI72RFREALEE

* p<0 001

30

20

101

phagokinetik track (X 10 3u w2 )

n
v

HGF/SF2  — - + +
C3 pretreat® — + — +

1 C3BEEMEEIC X 3 SASHIFE D EBHEEHNH
C3EER AT L 7- SASHIAE %2 HGF/SF 10ng/mliz T24
FFREHE L 72 %%, phagokinetic track assay%#1Tu &
IR

a HGF/SF 10ng/ml 2485 R4

b C3BERT 5ug/ml T2MFfE M

¥ <0 01

4, HGF/SFHI% A SASHRL DHGF £ &4 (c
-Met) 8 L UFAKPZDF O > Y) EREIC
RETHE
FAKP25%8, HGF/SFiZ Xk 2 SASHIfz D E1H

BEWCBAG L T W a hE» ZRET L7z, SASHIE

ZHGF/SF10ng/mlI TR L 7-1%, HGFZ& &

THhbHc-MetB L UFAKP#DF vy v )

bR L VXY > s Tay T 4 v

B K DRRET L 7oA, HGF/SFRIBEE 5 4 &

De-MetDFu v ) UEBALDITTHELTED 51

72 (M8A), 7z, FAKP'®DFay ) Vg

1bix, HGF/SFRIE#£300 % € — 27 & 3 2 %%

M uERED ol (M8B), o DGR

& D HGF/SFRIBIOMREA > 7 Fovix, SASHE

FEOHGFZ & (c-Met) 2/ L, FAKP2S%E

AL U EZE S W 5 AJEEMED R S 417z,
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A P-Tyr
c-Met
B
212kD
170kD
<« P-Tyr
76kD
53kD
0 S 10 30 90 (min)

8 SASHMNIC B 2 HGF/SFIZ & 2 HGFZ % R
(c-Met) B X OFAK"">OF oy ) gL
ANDE

A HGF/SFZ% (c-Met) OF vy ) v E#E1L
PiMetfiLih % 7o S kB £ 17 o 72, Bk A
R ay kB X OiMetdith B W T A8
v7av 4 v 7 ETORRE Lz,
P-Tyr F o) VAL

B HGE/SF 10ng/mlfl e £ 2 SASHIFREOFAK
D Fa ) gl
PFAKYUA & T 7z R ekt ol 17 5 72485, ok A
RF oy UMWy AY T aT 4 v 21T
WA L fzo
P-Tyr Fov>V il

5. CIBFRMIEN SASHRERDFAK I ZF A v

JUBEICRIZTTHE

HGF/SFHl#C & 2 HGF=ZHE KD F o v~
U EAEEE D > 7 F NV FAKP I RE S L5
BIET, RhoBI5 T 20E» 260 T 5
72 D IWCHGF/SFRIEEOFAK > F o v ) >
1t O CIMEZENLIR (- & 2 24k & S vh [ &
VLAY eIy T 4 ¥ T DRE LT,
Z O fEH, HGF/SFRI T & % SASHI L O
FAK? > O F vy ) JEbOTUERR, CIEFHR
AU KD g s bongsni: (M9),
ZORR LY, HGF/SFRBOMAIEN > 7 )L
EEIZB O TFAK 2O I Rho 23 F 1T Ll

170kD —p»
116kD —p

76kD =P

53kD —p

ww

C3 pretreat” ~ _ + +

HGF / SF® - + -+

9 CIMRMBSASHILIC B 2 FAK w0 F o
v ) U DFE

PIFAKPUE & A7z g okl ok 217 - 7088, Dok AR

Foyv s kiBnky o2y v as 4 v 7 B 0B

;f‘J— [/ 7LC o

P-Tyr

FFfELE b

Foyy) it a CIMEET Sug/ml 72
HGF/SF 10ng/ml 3053 H)#

fHIL T us B AJREMEDSRIR S U7z,
6. HGF/SFH%IZ & 32 SASHIFANDRhoNDZEAL
HGF/SFRIE# O SASHE e % 4% B #91 B
L, AlEfets, 2o B icE £ 5 RhoD A H
HEOEE VTR v« 7Tuy 74 v 7RI
THE U T2, Z DR, RhoD AR 2 & 3514
RN 22889 2 B IR A FH 9 5 GDP gt
HIE A E (RhoGDD 2L D S 41725 -
7245, Rho# 7 77 3 V—T & % RhoA I3,
HGEF/SFHIB£305 % £ — 7 & L TREIZ
A LS E RSN 2 O st (K
10) .

RhoA

HGF/SF 10ng/ml 0 5 10 30 90 180 (min)

RhoGDI

HGF/SF 10ng/ml 0 5 10 30 90 180 (min)

F10 SASHIEIWC B 2 HGF/SFHI# 2 & % Rhod
At

PLRhoAVA B X O HRhoGDIitA &2 Huws iz v = 2 ¥

70T 47 EfTORET LT,
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1. HGF/SFHI%A SASHIDRhoMmRNA
RETHE

SASHilE %= HGF/SF10ng/mIfili LU 7=, £
K9 1IC RNA % [E ¥ L, Rho® mRNA % RT
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