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SRAPEFHELRBEE —ME CEE | FEDREED
& F B

BRROA v 77 ) vENTHRMRAEE~OEE L, 3RV TR 2EMREOEEVERBOERLLAT » 7L L
THLRTD. AP avBs 4 Y7 7Y Ve LTE b m k2 5 ST 5 ABRF Lk OSC-19 Mgk R
LT, B85, B, bR EEC,h»bAMBEAEECBRLRE L. BE7 » e RIIE I e X 7 F VB LIS
VARG 2 ARV, 0SC-19 Mg Y b r R 29 v ETERRTAREELRET, RAAR -V IV AT PT T
(phorbol 12-myristate 13-acetate, PMA) & R#ERERF D 5 b EKHERETF (epidermal growth factor, EGF) OFIBIC & b I
ERERICEENEREI i, Fryvdr —EREEHOF —KAF V9 (tyrphostin 9) & ¥ =27 1 v (genistein) TT O
Bar M LT < &, EGF SEMMAEE E X h, PMA BSEEEREEIFELZT oo, i) VBT 2> vl
YaF\ted A 7 ay T, EGF AEME T RAE ORI IRich o7 170kDa DAY Fal—ARD bhl. TOEH
B34 EGF SAMKH AL B\ - @l TlE S hic 170kDa Ay VLS FEAR—TH v, EGF ZHEMED B Vg
LBABLEX bhi. ftoFr v ) VEEYZITABREED Y FIRZOFETIRERETE s -z, EGF ABBEDLI
S m 54 v+ —2C (protein kinase C, PKC) DIEMERHEIET 5 &, PMA A L & ABRE ORI OFEMEEMSZEDHh
fo. FBSC, 4R PKC JAEHFITH B s AF v C (calphostin C) 12 PMA FHHbARnEE % M4+ % L EGF #FH
pRERGEE L I L, ECF 2840y 7/ ik PKC 2@#T5 L#2 bhic. EGF HUMEIEEHRDERIELE &
HLt Lo A, BEMEE CCARELETS L, UREINC 1 RO EGF UB® 1T - Tk LABCEELXHETS
LA LT, RCEBAABIRER THB v 7 m~F ¥ I F (cycloheximide) Z# & Lick = 5, WMEKFMIC EGF FHEUA
Bk fEE R . LictiaT, ZOMBBEECEEEEEAEAFLCAR IR TWE I LAY LMLl »7c. PMA,
EGF ##5 LMD F r 2 7 F v ~DEERIRABOMBOBEEELEDLLEN DT, avfd 1 v T 7Y v EE=g:N
BERERL T ADTIRRN 5T, Th bR S EGF HBHED avBs ¥ LicHiEER, ECF 2Ea L TIHRMLL L
EGF BB X »TETHDY VELAEZ D, 0¥/ ME PKC2EBH L THAREL, BF, BRRIC L 28 ic &l
EHEDELTAL W) ZLEBNE LMot ¥z, RN PKCAEHDA X v e AR Y v (staurosporine) V5 &
PMA SRpARRT RS E L I Ly uEhs s EGF TRMCHREESHRAEER I e DT, #EEKX PKC 2T 5L
HOGEERRNFET D LBATRS .

Key words avpB5 integrin, cell migration, EGF, tyrosine phosphorylation, PKC

4 vF 7Y viTafl, B0V Ty FhLEBRINLRE
E_EoMREECRRATAIBEIERT, Fi=v, =
S—py, 74 7wrsFy, ErexrFvicEMRMAER
EHBCHTAFERSEETHS. 17 I vidilakE
HECEEI S0 TR, BEERCEA DY 772l
HIZEETAHREYE L TEh, TOBRMROBELELS
B2V, affil FHEOELAEPRIIDA VTSI VIZEET
At LHNBEDHZ EHBHBNTE I, ThEhR
PEAECEEL, FRRLAMCRRETIRL, RicbHl
EERELTVADRELY, EELTE{HEERLTHS.
ENEECRWTIZH2E0A v 7 7Y vORBEES, Mk
B ML NE LD Z LSS, MROELCER

SR TEE12A12H 34T, PR 84 1 A23HZHE

PLECBEGBLTVA E LR T A, BRECIEMRE
DA V77 VIcE AMRAERE~OEER, koMt
HEEOESBEROSWE I ZO0BRIRI 5 Z L5
BETHHY, BELCOIBRECIERA VT I Y VKL HEER
ALERIARTHS. Lo, MlREs LEECLERF TR
HORTHREF TR, BEUAORTAUXLIZNELTE
%, MlEEYERTAIRTFE LT LERERTF (epidermal
growth factor, EGF), M/MRERBEET (platelet derived
growth factor, PDGF), 7 v 2 ) vEREKERHEF-1 (insulin-like
growth factor, IGF-1), FF#BAER & E F (hepatocyte growth
factor/scatter factor, HGF/SF), B WHEHR T
(autocrine motility factor), EEEEIEE F-a (tumor necrosis

Abbreviations : BSA, bovine serum albumin; CP, calphostin C; CX, cycloheximide ; DG, diacylglyceride;
EGF, epidermal growth factor; EGTA, ethyleneglycol bis (2-aminoethylether) tetraacetic acid; FBS, fetal
bovine serum: GS, genistein; FITC, fluorescein isothiocyanate ; HGF/SF, hepatocyte growth factor/scatter
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factor-a, TNF-a) EDBAD ¥ A4 b H A4 v2RHRES AT
BV Ffe, ALEHTHATLE—-L I VAT =T 2T~

} (phorbol 12-myristate 13-acetate, PMA) & & 2 DM T
EXRAHER/LH DY, BECBT L/ v T4 v*F—+C
(protein kinase C, PKC) D& RB®ENT V5.

4 vF 7Y vBBEET B v S FRERERIZ Hynes’ 12 XL b
—“KHUZRTWE., Thbb )Y FZEF LA VT 7Y v
PHMBERICED S Y 7 AT, EERIC ppb0* ppl25THH
FOIY VEEERBZ DML TR O, AL DLAAND
(outside to in) > 7' F A EFRT B, ZhKKH LT, 1 b
HA VERFOZEEYRBUTY 7 MRMICED, EE
KR I FLMEEBIA VT ZY VICEIETALEVLIAND
A~ (inside to out) WHED > 7 F MEEERR DD . Zh
LOY I FAGERRE, 1T ) v, BE, iREr
roTRILDHEBLIADN, HIOEECHETD Y 77 GER
BIm o WTIRFR EFFR I IR T U L0,

AR ek 0SC-19 ffakkit avB3 1 v 5 7Y v
DFBEMNEL avps A ¥ F IV VDRTE F vk 7 F VILEE
TRZENHBRTERNY, B—D4A v 77 ) vVEDOBEY R
HOWERLMBATHS. AWFETIL PMA REERERT®
Ez2Aztwwkbh, PMA & EGF ¥ btrik27F v ED
avBs NEROBEERERTHIZLELMC L. B HIE
EDT DDA Y 7+ MMEERR R R T 5 b S TERR
RBEFAHER LREET » eI, BREERRIECREL
Bkl L A BABRE YT o7, TOKE, EGFHEI L
% EGF 408 ) vEB{LRIEIZS | &6t & PKC DEME(L
NEID, ZOFEMEEAFLLEAEDOEREEBETS LD
BBRIAKBE LD THRETS.

ME& LV HE

1. FRER

ORERE EREHEED OSC-19 Milakk, MBEF FERBEkX
Calu-l, MR PLEMBE®X ACCLCT3, B EDERMAMEH R
KATO-T, MimFLEMH%E VMRC-LCP, nEEHLRFEL
BREHSE HSC-3 % B\ iz, OSC-19 i3 UMRE R A% N BEA Bl
FE/NEFEAEEE X D, KATO-T, VMRC-LCP, HSC-3 it A
TR MM 2 RR) & b, Calu-l, ACC-LC-T3 128
HARAA eV 2 -HRPBHVEY SEREL L DRESH
7o, MRIZT X T4 RIME (fetal bovine serum, FBS)
(Gibco, Grand Island, NY, USA) #10%&inLic A — 74
WEREEW (Eagle’s minimum essential medium, MEM) (Flow
laboratories, Irvine, Scotland) THEMUBERE L7z, LUTFTXTOE
BRI ARURRE DO MM R 7

I. MBHEET v A

BRI DO AR Y & v ¥ L COEEEY, Sum 07 4
B—"EELI2ARD 5 v A Y = (Costar, Cambridge,
England) #FA L THM L. V¥V FELTE b RR I F
Y, 747wxrFv, [ Bas-rvo=fFrHni. +7
VAY = VTR 10ug/ml DV F v FEKRE 250u fiic L, £
WOED7 4 v5—% ) #y FEBKIITCT 2™ LIk 4

CT—HBETAIECL-T7 4 Z—TEHR ) ¥ v VTH
WLz VA Y PEREREE, BMEDCONFMET V7
3 v (bovine serum albumin, BSA) (Sigma, St. Louis, USA)
Zsin MEM 500u] T—HpBE L, 7 v M BRI T v €4 FE
W& L. EET v v DD OMEI0.2% U S v
B Tre—LbHHLAEHE, PV Y VD 2RO
0.1% +V 7> v A ve X — (Sigma)  3ml 22 CTr V7
v UERTRERLL, 83\ (800rpm, 34 X o THIE
oE L7, 05% BSA &fn MEM %z THR®EE %
5x10°f@/ml OEEW A% LMl EBREFEHRMLTIIC
DYt — 2~ ART KRR, B0 L5 2EOM
Yetk, AEDT » 21 A% (0.5% BSA %&in MEM) TEE
EXgio. 1 EH7c h AEER 0.1ml (5X 10 fE) & LM~
EL, 3TCD CO A v . _—F—hICHE L. 168MML
08I 7 4 L & — D EE S THCHEERES Lizilay,
2% =2 /7 —nuRin 0.2M & v ERIEIEE R (pHO.0) B L
1% 29 A&AALF Ly b (Sigma) TS SEBREL, 740
# — PRSI BES LRI06ER T L h 2 U A xS
A ALy PERBEHL, R 600nm OR¥ELY EIA YV —F -2
550 (Bio-Rad Lab., Richmond, USA) THlIE L. 75 v 2 &
LTEEVF Y FORDIHIC 05X BSA THE LT 4 V& —
LTRBICT v 24 21TV, TOREBERE LS WCEEM
KOFEL Lis. MBEENZ0FETOREBEBALUTOEEE
iR AR ERBE CESER L /2.

MpEECERTATREED D HEF L LT PMA (Sigma),
EGF (Genzyme, Cambridge, USA), PDGF (Becton Dickinson,
Bedford, USA), IGF-1 (Genzyme), HGF/SF (R&D System,
USA), #5541 +&HEF (keratinocyte growth factor,
KGF) (Upstate Biotechnology Incorporated, Lake Placid,
USA), TNF-a (Genzyme) Z fiu o, RSLBICIELT, Zhb
ORFOUELYTHHNC, FrovvEr—EHEHDZ — k=
# v 9 (tyrphostin 8, TP) (Biomol, Plymonth Meeting, USA)
TI2RER, ¥ = A7 1 v (genistein, GS) (FXE, KR T 1 #F
B, PKC R KD » 2 %k A+ v C (calphostin C, CP)
(Biomol) T 1 B§fd], [@ R # 7 » A4 Y v (staurosporine, SP) (f1
YT, 7R 75 FCNA Y b —=A3FF -
(phosphatidylinositol 3-kinase, PI3-K) [HEH| D 7 — b = v = v
(wortmannin, WM) (Sigma)'™"®* T304 OB Y {T-72. ¥
REASHHAER O 7 v ~F ¥ I F (cycloheximide, CX)
(Sigma) 1t EGF LRIBRICHEE L7z,

0. ¥MpaEET » 4

2475 AF .y 77 L — 1 (Becton Dickinson, New Jersey,
USA) % 10ug/ml D + 8k 7 5 V¥R 2500 T37°C 2 RefilHE
B, 1% BSA 250 TLC—Be7m oy F v/ LI, ¥ P rE
2F Vv ETOEET v 2112 EGF F/0i2 PMA THAE L
Mk RAEMBYH G, ERHETLARTD, 1R
h 3Ix10° EOMEE &L 500u OMEERESMEL, 304,
1BsRG, 285RH, 4R, MREZEBRACEHNSIWES
Z, ot EOES S TS LCEEERRYREL, v
AFALFTV =N T72=2NF 3V YV 0aTr=A N 3

factor; IGF-1, insulin-like growth factor; KGF, keratinocyte growth factor; MBP, myelin basic protein;

MEM, Eagle’s minimum essential medium;

3-(4,5-dimethylthiazol-2-yl)-2, 5-diphenyl-tetrazolium

bromide ; PBS, phosphate-buffered saline ; PDGF, platelet derived growth factor; PI3-K, phosphatidylinositol
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[ 4,5-dimethylthiazol-2-yl] -2,5-diphenyl tetrazolium bromide,
MTT) 7 o 24 P 2T, TibbH Y =L 250p D 0.5%
BSA fit MEM & 5mg/ml ® MTT (Sigma) 30ul 0%, 37C
o 3 EETHE L. EEMRLORGIC L W EULEREDE
700l DA FARLAFYF (Sigma) THELL, BEXR
492nm DOWNER BIA U — & — 2550 THE L THEAMBED
EE L.

V. PKC FMHDOT7 v 4

PKC i RMRE I =V VIEEWEAE (myelin basic
protein, MBP)Y # & H & LCER L, PKC I LD {r*P]
ATP tb MBP ~BATTHHHNE ) vEROBRWET S = &
CREEEM Y FMT 5 PKC Assay System (GIBCO BRL,
Gaitherburg, USA) #{EF L7, Ml 3-5x10° % AEL, 05%
BSA pn MEM 10ml T 1 B0, EGF, PMA #37C T30
SEREEe. ¥V vEBREEBEAEK (phosphate-buffered
saline, PBS) (pH7.4) 5ml T 2 E¥cis, M ABEHR (20
mM U 2 EEERREETR pHT .5, 0.5mM EDTA, 0.5mM =% L v
FUa—AEAT I ) =F = —F L EEEEE (ethyleneglycol
bis 2-aminoethylether tetraacetic acid, EGTA), 0.5% + 1 ¢
v X-100, 25ug/ml 7 ¥ wF =, 2Bug/ml m A T F V]
05m! 2Rz, 75AF v 7EAZ VA= (Costar) Z AWT
B HEE L. R Xy v ARRE S AT
®rEUR— MELI0SERSHE, 4CT25H 5000rpm
DELSHT LR ER L. PKC 2BOREHRT 2 DI
YRR (20mM Y # fEER GBI pHT.5, 0.5mM EDTA,

1.6
1.4-
1.2

14
0.8-

Migrated cells (OD 600 nm)

NT PMA NT PMA
Vitronectin Fibronectin

0.5mM EGTA) I X ¥, Pt iT-705g D r=F17
;i JzF e — AR (DES2, Whatman, Kent, England)
CEAPEL, BE LALBEAEY AL ARE®K 20mM FY A
EERE AW pHT.5, 0.5mM EDTA, 0.5mM EGTA, g-2 /v 7 7 b
= &7 —n, 0.2M NaCl) 5ml THH LT PKC IEHHIE OB
L LTHW. [¥®P] ATP (6000Ci/mmol, 10mCi/ml, NEN,
Wilmington, USA) % PKC £HHE®K 20mM bV A MR ER BT
pH75, 20mM MgCl, 1mM CaCl, 20uM ATP, 50uM
AcMBP) 1z 1 : 400D KR TEALTED 104 %, Hop
25 +ZEEAK 154 DESECHEMNLTI0CT T oHRES €
fo. WBE LT, B EEER 2500 & REK 154 ORARIC
FROEBEYF -1, ThbDEARK 504 D 5% 250 &+A
kb m—AEERETL, S 1 %Y VB EREKTTH
Eh o EFEOREE L. AAREL R - APECERE L) VR
{v. MBP O iEMIZy vF v —va v A v v & — (liquid
scintilation system, 7= #, HH) TREL.

V. 4A4/70y Mok3dFRrs ) L BIEEREORY

ScALEMIRE & EGF AE#ifa% PBS 10ml T2 EgEE L, M
BT {LigEw (50mM HEPES, 150mM NaCl, 10% (v/v) 7'V
# 1w — s, 10mM EDTA, ImM MgCl, 1% Nonidet P-40,
oMM VS Y AFAY AFF =1, ImM T = = A X VALK
ZATAFY N, 5bmM VO Y ALY EERAT 2 — b, 10ug/ml
gf7%v, 10mM6-7 3 /-n-a 7 rA Vg 0.Tml 2z,
27 LA = THREC MRy JIE L7e . BRbe &0 v a Bl
ESFAF—TREUR— MEL, BWORLC LD EEER

0.8

0.7

0.6-
0.5

0.4-
0.3-
0.2-
0.1

NT PMA NT PMA
Vitronectin Collagen

Fig.1. Effect of PMA on the migration of 0OSC-19 cells. Cells were treated with 5 ng/ml of PMA for 1 hr. PMA induced the
migration of OSC-19 cells on vitronectin, fibronectin and collagen typel in comparison to no treatment (NT). The data shown

are X values (£SE) in quadruplicate.

3-kinase ; PKC, protein.kinase C: PLC-y, phospholipase C-r; PMA, phorbol 12-myristate 13-acetate; SP,
staurosporine; TNF-a, tumor necrosis factor-a; TP, tyrphostin 9; T-PBS, tween 20-supplemented

phosphate-buffered saline; WM, wortmannin
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BLic. BB 1/2BD10% MV 7 = v Eelh% 0 304 X
BEEE, 4CT04 M 14,000rpm THEOSEE L. £ LR
BaANHT =& — ARIKEEERICER L TT.50 ¥
FULNFERF PV T A—BYTZIAT I FSATCTEIKE L
7o, HY 7 w{be =Y F VK (Clear Blot Membrane-p, 7
N —, E3) T 250mA TS MIEE Lic. 5 BEIERALLBER
L7:0.5% v A4 — v 208 PBS (Tween20-supplemented
phosphate-buffered saline, T-PBS) IR EE A 200 ERE LT
SRR 7 2 v vy Licth, 100BRFRLE<Y A
7y vEBbF ey v E/ 7 v~V Hi{E (Oncogene Science,
Uniondale, USA) #—¥#ith s LTRV, BRT I REREE
27z, T-PBS TLOHMIOBE% 3 [E1T» 78, 20051 HRL
=4 F b < v & 1gG # & (Vector Laboratories,
Burlingame, USA) % B T30 MKIE €. T-PBS T5 %
Bo# s 5 BTV, 10,0008 EHRLIcvd v 8 —EF
#A b L7+ 7 €Y v (Jackson Immunoresearch Laboratories,
West Baitimore Pike, USA) # iR TN HRIGZ . &KW
= T-PBS T 5 4/ 5 E¥e# Lo 0.05M + ) A EEEEER
(pH7.6) TO.03% I LA 3, -7 3 / _RvF vy
(Sigma) 12 20ul OBERLAKRFEREIML TRAIRL.

V. efEntiEIC & D EGF B2EEOKRE

EGF SAHKERE BRI EGF TAE Licfilek PBS
10ml ¢ 2 E¥HEH, PBS T2 HIM LI Lt 5 v {LRAEK
(ECL protein biotinylation module, Amersham Life Science,
Buckinghamshire, England) 3ml /0%, 4 C904E#EEL T
MREEEEABEY €45 vk Lz, 50mM 7)) v v (RX) &
i PBS 5ml T 2[E¥H L, & HWREK Sml FIcHifa%x 164 H
B L%, MBRTELEEK Iml ik, A2 VA =%
WCHIBEY R L. BRE S vARKES T AV - T
ER— L, 4°CT10000rpm OELEIOH, THIT
14,000rpm D& L& 105 BT CIRER S BRCRE L.
Fry4 v GICERRNCHEAT AR OBEEBERRET S
¥, FHTeFAL G +7 7= —A (Protein G Sepharo-

0.4
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S 0.6]
2
©
o
T
Q
5
L]
S
=

0 Pt LI L B A L R L L L R R B
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Fig.2. Dose-dependent effects of PMA and EGF on the
migration of OSC-19 cells on vitronectin.  Cells were
treated with PMA (A) and EGF (@) for 1 hr. The data
shown are X values (SE) in quadruplicate.

se, Pharmacia Biotec, Uppsala, Sweden) S&® 100p iz 3
Bamz T4 CTIEEERL, 2250 3,000rpm OFELIT &
DIEERNEABYRELLET T4 VE 7 yr—2A%K
£ L. RICIOEFR L=y A# EGF &&=/ 7 a—7F
LA (Oncogene Science) 100u] BB Z 4 CT 1 X
G, 50Ul D FeFA4 G 2T e - ARBEEMATLC
T304 R L. 3,000rpm T2 HMoE Ly #iIc L - TH
HhioEECE, 20 oS eFAvG &7 R —A
P TH CBERXTC, BB LTE7 » v =R LR EIR
L. 7874 vG £7rur—A% lml ®0IM UV vEEE
¥ pHB8.0 T154 M 2 M¥E# LicHk, 300ul @ 0.IM 7'V v Vi
EARRMI pH28 I X W REEABEEH L. 1/28010%
(v/v) MV 2 e oY INZ 0SS EER, 4 TCTT205MH
14,000rpm TEOHEE L. WBE ALD T =27 - TR
NEREIRCEBHRL, 14/ 78y MELABOFIHTESRK
B, = beere—REANOEE, 5% (w/v) BERAERC
I AMBEEIT 1B, _udFy F—CEHBA VT I TEY
VA RECIONBRIEE . T-PBS WX % 55 5EDHE
OB bR K HIE (Renaissance, NEN, Boston, USA) % H
WTREER, =y 7 AT 4 44 (X-0 mat AR, Kodak, B
) Rt EwTHRb L.

VI. BEmAE

EirrrFv 0ng/ml ¥ HFFARASA FIZBAL, #
2 RS X, PBS TR S, AR L. 1%57
Z AN ATAFe FCOEEL, 01 ¥+ 54 F v X545
R Lo, PBS THed Lo, —kiilk & LCI0RERFHERL
feiiy vEbF m v IR AV, SRl E LTIBICAR
Ltz7Ad LA vA Y FAv7 x— 1t (fluorescein isothiocy-
anate, FITC) i~ v A 1gG #i{k (Cappel, West Chester,
USA) #RIG&E €T,

159 #

1. #EBOYH FLECkT3EEEMEORERE

OSC-19 MIfaBRIIRUEDBRE, KbrkrFy, 7478
379V, (BHas—F v ETREAEEEEZRI T
2, PMA THETHE 0SC-19 Y b vk 7+ v L TH#
R EEY SR L. PMA OBEIX Sng/ml TIRIZER
KiELE. BT, PMA MEOEEIXTST Sng/ml T -
Fr. VHVER T TRrEIF Y, [ a5 - yOBRELE
iz PMA 3 OSC-19 Mo+ B Lz (K1) PMA 1
PKC DOEMLFE LTAVWOhBATEY THELS, € b e
27 Fv T avBs KEBEEEDEE{ILEBE LA LD
W, FTABRERTEHEES L. FORKE, EGFILRERT
M PMA EREBEDD LR EFALU EOEERZER L (K
2). PDGF, IGF- 1, KGF, HGF/SF, TNF-a T ER I hig
m otz (®3). LT, EGF &5 #0MIanN v 7 W RERER O
Bz 10ng/ml ® EGF % B\ 7. VMRC-LCP, HSC-3,
Calu-l, ACC-LC-T3 iz b vk 7 v L CRME TS & #HEE
R L, PMA B k- ThHEEMIID LEBL 2T &
Mhote. ¥ KATON REBEMRTHY, e s F VT
e, BELEIbAM o, ThiZ PMARERR L 5T
%Ebb?’&#oﬁ:.

1. #pEE(CHS TS PMA, EGF O%HR

PMA % L <% EGF 4w & 5 OSC-19 ffanEErEnH#
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Bz, ErrX2FUVANDEEEOTLIEELTWANE

S EBRETARD,

RABOMIE, PMA THHE Lz,

EGF THE LM DOWTESET v 21 2T o7, ROE,
PMA B, EGF MBOWThoB& b EFMREET v &1
BEAAHE 2BFEI CIRIERAMBICE L, RIFELOBRBIC=EDH
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wEIZEL (K 4), PMA & EGF Ol ERRITEEE DR
FFEIBAMRA LT E b o,
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EHO TP TFH1265MME LA T 1M T EGF 0

o
e

|
NT EGF 1 10 100
-HGF (ng/ml) -

o©
o

o
?

0.2

migrated cells (OD 600 nm)
o
*

0~ T
NT EGF 01 1 10

- KGF (ng/ml) -

i

Fig.3. Effects of growth factors on the migration of OSC-19 cells on vitronectin. IGF-1, HGF PDGF and KGF failed to induce

the migration. The data shown are the X values (£SE) in quadruplicate. Cell migration ability treated with each growth
factor was contrasted with that treated with EGF.
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EHENAG IRz, —H, PMA KX -> T ERIIh b
EHRIIME X hish -t (R5). AT = v vdr—+EH
=30 GS % PMA, EGF A | BEWET % L, EGF
I AMEESEIT 104M 25 100uM ¥ TOHIF T GS BEKT

Cell attachment (OD 492 nm)

Time(hr)

Fig. 4. Time course of the adhesion to vitronectin of
OSC-19 cells. Cells were treated with 10 ng/ml of EGF
(A), 5 ng/ml of PMA (H) and control (@). All cells
attached to vitronectin within 2 hr, and no kinetic changes
were observed among the three conditions. The data
shown are X values (£SE) in quadruplicate.

— —
» (o] o N
S o & °

E-N
2

20-

Ratio of migrated cells to EGF ( % )

Ratio of migrated cells to PMA ( % )

R |
NT EGF 1 5

Tyrphostin (uM)
+

EGF

Mgl Ehich, PMA T LA BEDRIIFEYZ T eh o
72 (X 6). Lidi»T, EGF DT 28R Fay v+
F-EOER{LEDHEOEABOF v VEED ) VEMLE
A LTHFPRL I ERBHLRE DT, YOBEEDNF
YUY VBERE LTV ADREBA LM T A DI F =
V) VEEEBEEWTA A A Ty P RIToT. TORR,
EGF ME® 1T - il CIRABE MR A bhieh o7
170kDa DA v FAHBE L (R 7). ¥, RLER LU EGF 4
BEfIR{C RS bR REROA Y Fi— kit IS 2T
BB IT s BB TLR—DERD NV FRALR DT
FEERIRIG L HE L (K 7). 170kDa v FOHBRRHY
KRR L T4 B L, EGFl SHEABETTTIRERL, 60
5% CAERBEAEL AR ORTAY FOBIRBELTV»
7 (K7T). ¥, 2OA YV Fik EGF $ERE®OEEDR (K
2) LRABE, BEKESHCBIAHELAE (K8). 0
170kDa D Fw v v Y vEHtBEHEYRET 5709, #L EGF X
AEFEYEVWTRE L. i EGF ZRGHETIIRAR O
L7 By VTREBEABYBRETE L -0 T, IHVRERED
BovrFvItEABCHT A REREEY B i, MikKE
et FviLl, # EGF SEEHE CRELRESE, (L¥RX
THRLETA L, Y VBLF ey vHEBTRESRICEAT
BHE D 170kDa O A v Fiz—AfH 2 iz (R 8). EGF TAE
LicHilg & RUBOMaE HFAASA FECHEBE LI bR
F 7 v gL, 2BYEBICHY VEBLF v vty
BT RBEY T 2 A, RABE XML& E
EMCE AR DB VIZEVCEROBX AR D bR (B
9), EGF TAUEBT% & Zhicinz CHilaRm £ iy Sk
BB ITPEEROEIEED bR (K9).
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Fig.5. Inhibitory effect of tyrphostin on EGF- or PMA-induced migration of OSC-19 cells on vitronectin. Cells were pretreated
with tyrphostin for 12 hr before EGF or PMA treatment. Tyrphostin inhibited the EGF-induced migration, but did not the
PMA-induced migration. The data shown are X values (£SE) in quadruplicate.
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Fig. 6. Inhibitory effect of genistein on EGF- or PMA-induced migration of OSC-19 cells on vitronectin. Cells were pretreated
with genistein for 1 hr before EGF or PMA treatment. Genistein inhibited the EGF-induced migration in a dose-dependent
manner, and did not affect the PMA-induced migration. The data shown are X values (+SE) in quadruplicate.

Phosphotyrosine EGFR
C 0 1 5 10 60 min 0 123 10 ng/m

Fig.7. Immunoblot analysis using anti-phosphotyrosine Fig.8. Immunoblot analysis using anti-phosphotyrosine
antibody for OSC-19 cells. Cells were treated with 10 ng/ antibody and immunoprecipitation analysis using anti-EGF
ml of EGF for 0, 1, 5, 10 and 60 min. A 170 kDa of receptor antibody. In immunoblot analysis using anti-
phosphorylated protein appears within 1 min and the phosphotyrosine antibody (phosphotyrosine), OSC-19 cells
intensity of the bands gradually increased. A negative were treated with EGF for 30 min at concentration of 0,
control that did not react with anti-phosphotyrosine 1, 2, 5 and 10 ng/ml. In immunoprecipitation analysis
antibody showed several non-specific bands (C). using anti-EGF receptor antibody (EGFR), OSC-19 cells

were treated with 10 ng/ml of EGF for 30 min. 170 kDa
phosphorylated proteins that has the same molecular
weight as that of EGF receptor increased in a dose-
dependent manner.
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V. EGF (C&3 PKC O&FEHL

EGF ALE % 7012 PMA BT 2 Bl £197c PKCIAEH T
»5 CP T 1 BsfMET 5 &, EGF 0B& b, PMA DAL
e ORBEER R A 0.014M L ED CP THREKFEICH

Fig.9. Fluorescence micrographs of phosphotyrosine in
EGF-treated OSC-19 cells attached to vitronectin. Weak
punctate or linear fluorescence was shown at the periphery
of OSC-19 cells without EGF-treatment (A and B).
Punctate and small round fluorescence are shown diffusely
in addition to peripheral staining in OSC-19 cells with
EGF-treatment (C and D).

#H XNt (K10). Lichi->T EGF OMFBEERHRD > 7+
i EGF SALOTHIEHD PKC ¥ N LTUEEIhBHLEL
LA DT, X5z EGF @ PKC FEH{bayRrkat L.
EGF BT - 7580 PKC EM T RABE OB A HEL
T#30% PKC fEMEAHEML, PMA TAELCBE LRBRE
D PKC EHfbn R R L (F1). —F, CPRENTHRE
P o{EL PKC BREAITHS SP 2 H ek 25, CP OBE
LRk h, PMA OflaED R EYZ0 T, EGF Off
BasrE R BN SP T X » TR ke (K11). SP 2EEL
T\ % PKC ListoEE, Tichd PKC 24 Xio  mERE
D—oOFEEM E LT, PI3K 0BG L#E L. LaL, &
Ryt PI3K JAEA D WM TO30HEORAEIZ L > T,
EGF ®%)8 % X 0 EGF & SP o3tRGHR I S hich -7z
(K12).

V. EGF [C&3FBREBEREK

EGF 1= X AR bEENER IN D COMERM AR
Nt A7, HENEREOEEMREOBNELLHREL

Table 1. PKC activity of OSC-19 cells treated with PMA or EGF

PKC activity (%)
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© 60- n
E 40_ ....... : :
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£

-

=z

+
EGF

! ‘
NT EGF 0.010.020.05 0.2
Calphostin C (uM)

Treatment (X£SD, n=3, cpm/mg x 10%)
None 183 =17 (100)
EGE? 235 & 7(128)*
PMA® 250 +15 (137)*

a) Treated with 5ng/ml PMA

b) Treated with 10ng/ml EGF
* p<0.01 in comparison with none by Student's t test.
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Fig. 10. Inhibitpry effect of calphostin C on EGF- or PMA-induced migration of 0OSC-19 cells on vitronectin. Cells were
Pr_etrez%ted.wnh calphostin C for 1 hr before EGF or PMA treatment. Calphostin inhibited both the EGF- and PMA-induced
migration in a dose-dependent manner. The data shown are X values (£SE) in quadruplicate.
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Fig. 11. Effect of staurosporine on EGF- or PMA-induced migration of OSC-19 cells on vitronectin. Cells were pretreated with
staurosporine for 10 min before EGF or PMA treatment. Staurosporine used as a PKC inhibitor enhanced the effect of
EGF-induced migration. The data shown are X values (£SE) in quadruplicate.
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Fig. 12. Wortmannin effect on EGF-induced migration of Fig. 13. Time course of migration assay of OSC-19 cells.
OSC-19 cells on vitronectin. Cells were pretreated with - Cells were treated with EGF 24 hr (@) before assay and
wortmannin for 30 min before EGF treatment. The data those treated by EGF 1 hr (A) before. The data shown

shown are X values (£SE) in quadruplicate. are X values (£SE) in quadruplicate.
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Fig. 14. Inhibitory effect of cycloheximide on EGF-induced
migration of OSC-19 cells in a dose-dependent manner.
Cells were dosed with cyclohexymide and EGF simuitane-
ously. The data shown are X values (£SE) in quadrupli-
cate.

bk A, EGF CAE LML EET » £ A BAMA 4 — 8 K

BSCEEI R E b, SEEMRITGR AL, EHIEE

T v k4 RfT 5 4RI 1 Bef EGF TR LML v
e/ BA I REMR VL 2B R EEr B LE (K
13). FZOEEHBEACL, EGF i X 2 HB blEER D
FTCOFERENCEM T3 L HESNONLEROERRD L
h, 20k 5EMOBRREASRODICETHRMEE
b T, BAGFREER O CX ¥ AVTEET » 21 %
ffotz. CX 12 EGF LABHCHESE L, Mlagikskd CX 2
ZTCHEET v 214 ®FoTcl 25, EGF HEMOMIEEE
CX BEAFECHGI S A (K1),

£ =

Errx2F v VH VY IFETBA VT I VIZiL avBd &
avps DREENEEL, BEHLFIERVT B & 5 T2
=y Miav DR BEBEEHHT R RLELrE 2 FVvE
VAV FELTD avBd A LTEBETHHEL avhd AL
TEE LSS ORI MR DBENIEERSR ZhETO
ERWHRIC L > THabRAT VS, EFE—RKErexrFY
R L =ROMBk oM KB Er AWt B B WT
avBd R vE .V v, F—) Vit FOMBEEREART 7 F
VMR E i EER RELAREREYER TS OH
L, avBs TIREEHYHRETIDI YT/ v Lickl
RERIZE LW &Y, B avf3 b T avp DAY E
THEEE FG filadkiz e b ek s+ v EOMEREY bW
B, cDNAR IS VA7 227 LT avB3 2FERIRHI LK

I W EEEYEB LI LY ThD. BENRRCA VDR
B EEmiago OSC-19 e b mk 27 VEREZEILT
avB3 bt F avp5 B LTV B, avfs A VT 7Y vk
ALl b2 v LOMBREEYRET2OZIRETD
hrEILRI.

SEEZZ IS VAT 2 AF ¢ VAR ACTHEEREDT »
A HFots. BEEFTALLTE IS VAT 2 LD EEF +
YA-FTEEALEEEEREDO < b Y X A2HERELT, TEA
BB LAHRECEEAEREOWBE XM T 5 HELD
0, BT ETABERY KRBT EAELATL
B - DEBRAORKBMIBRBOEBE~OEE, RFTNLE
BORE, MROBEBE > £BRBEYRAINCRHEcEs L
Th5b.

THIERN LT, BEOFT-BEET v 1 IIEEOEE FIT
B AMBOBEECESEK > TWBes, I hlisb L
MHETHLEELHRD. TOFEYHVWTRN LEER,
FG Ml s AT avps L7z OSC-19 o b rEx 75V E
TOWEITE Uird o7, PMA, EGF &\ 5 A-B9 % ¥0% bo
2 BT ERE S TEENREBEINT. ZThHOANRBIZ LD
MOt rx 27 FVICHTAERENBEBRIBEIA TV
Dote. LizhioT OSC-19 Mlad avBs 12 E b vk 7 F v
DEE L VO BEEOLHELRFITFITH, TOEELZRBITL
THEEFXERTHCITTHRRECD b, SAHORIBCEEL
THEEXBEBRTAA VT )V THHEELZDNRD. AKDOZ
L PR ERD FC MRk TLRE SR TE D", avBs KR
BECHBOBEETHATEENDE. 7r—V A+ ATV —
TOBRHTIE avB3 ZEB LTV hahb b, e
F 7 FVIESETS Calu-l & ACC-LC-73 MEMRER® 1ZRLE T
B IEELEDT, 4 vF 7Y vEUNOMOER S MAnE
FCBEBLTWADOREETE. UL, AFERLFUE
B R LT WA EERRGD FG My BuwicliE Tz, €
"k 7 F v T avBs A LICAHRIRIBIKFE OEESE T
B0 L, 35 —4 v ETI a2l i Lo/ nof A HE
LULEWEENMEUTWAY, 20z i3, F1vF 7Y VR
I o CHEDDOMAR Y 7 F A HRRIc - TV B L EERL
Tnb,

N5 -5 Ur ) H Y FIRLT, PMA OFET, #F
ETFIEBTS 0SC-19 O EFEE TR LA PRI F Y
DES L IZEFRBEORR LK. ZOEWI 2T ¥ VILE
ETEAVFIIVEDOREWHLETWAZLELSELLRS
N, a5=Fv, T, TeFxsFVERBTAL VTSIV VD
B F e R 2 vIREBE LTRSS V. Sz -y v
W LTiE elBl, a2Bl, a3Bl, avB3, 74 T e x 7 FVEL
T3 a3Bl, adBl, a5, avBl, avB3, avpb, avp8 NFBEINT
B0, BRELTVWA2L02 RSB THORLT LA
B ETidiel. 0SC-19 Ml S W ThER AL TNT
PRETHCIRE S TWig., Lkl TEER2F -V,
T, 7 exr2F v ELTEBERERRIERDOA VT 7YV VDE
ERLBANHCRE TV ATENENDS. BEHL avpd LB
DLictrdod vF 27 ) vEROLLSOMEELTWEDT,
»55. '

4 0SC-19 Mp T B AR L U TRIMCRAAR IO
PKC {EHE(bEID PMA TH%. B 1R TH< PMA Himc
Yo THRIBEEYERTAZLVALNTH DT,
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PKC #EML L TEENERIN D LIZMEE VW EE 2
B, TORHEEBICAEAT PKC 2EMLT 2 b O
PEEE L. AHERADOEIZ EGF, TGF-¢ DRIBIC L »TH
FF A b OWEDE LB Z LY, PDGF A HESF IR g
BRI LCELERE LD 2 EY, FFEIICR LT
MR OO R s X OESE A L0 HGF/SF A &M
X OVEEIRTHH™E, RN EELE &SRB 2
ERBEEATVWS 6 BEORERTF (EGF, IGF-1, KGF,
PDGF, HGF/SF, TNF-a) ik >\WwTRatz. +0#EE, EGF LU
HORERT CIXMBROBEEIFTEINI 7. BEDORE
AFIC X 2RMCOIMEENE Bl E LT, 0SC-19 #
R BRERFIINTOXBERRBAELToh oo i b
WeEt L, X2 DHREFIINT HEBEIEED DD Y Y
FAGRERREE L CWih oI EDTOREF LIS,

EGF ik % avBs 4 v5 27 ) vRFBP LS EDOME
Wy 7 F MEEER Y EET 51033 TP, GS Wb =f
FoFrovdrr—ElEEFYAVCTEET v 21 2 1T-7.
TP 1t EGF ZBBOETHEDY vELERL w2 v F A o
VY —ICHTEF Ry v — EEER T B,
EGF ORZBFME~OREASLZBEHO_EBRL, EHLEZABD
MRAARE DAA, ThbbA o v Fa L—v s VIZIIEEL
BN EBRHMBRTWAAERTH AP, ZbwFev vy
VEM LRI OEEISRIZ, 1 v A Y vRAKEL PDGF S54
T 5D VL EGFERBCKEREREAFTVLOTS
P8 iR~ TP MY AZhbFry v ) VELE
IBOMHERGE CICRISEYETAZ 0D, [HEDROKE
BEBRETHHLELONRTWAY, Zhiew LT GS it
ATP LBE&TAHZETFrY V) vBMLREZE4 L, EGF
ZREOMIZLEL DF vy v —ER[EETHO, F i,
Fryv) VBMEPBEGR LT WRIBES LTI RE &0
ZERBEEIRTVWAE?, 0L R FOHEHBRDORLS 2
BEOMEHYAVAZEIZ LT, I VELDOERENESR
BLELZBREY, TORKR, ELL0HEFHOHE L PMA
k2 EEHRIFELZITT, EGF XD EEHELZ TR
WE &N, X-»T EGF K L3 EERRERTIZFrv VY
VMR DELTE LRSI BRA. &5 PKC HEHID
CP A VhEET v TIiX, PMA K X B BEEDR &
EGF X HEDREI LG Ehizz &, 72 PMA &
EGF THUEH 1T - 7l TIxf bR AE OB ORI130% D
PKC EME2H LT icZ &b, EGF Iz X ailEEDRTIT,
EGF SBFIc L 55 vy v vEMLRIGDHI, PKC DiEH
LRELBZ LI TERINDZIDLEELDLND.

EGF &S50 v 7+ AR PKCET S F COMIZED
IORBAENINEL, Frv v ) vB(LRET B O0ERE
Lickzn, 7 EHEBY vER{LERT 7 EGF &%k
Fr—HE LTEE, BECILHATHSZ Lvbhoiz. L
N ULATFRCTRBD CUBRED DK TRz o & B
bhsi, EGF 256550 vEbs = v vEBEIC SH2 ¥
AL VEFETHEA VN Ay YDy —HEF DY EGF &
DOFF—CEER LDV F Ry Y s —DFr VYR Y Vv
EB{tL, 0w 27F 13 PKC KELARBRRDS Z Lix+4
BUIhAE., s r vy ) vEREEERIAEH D PMA K X
BEEDRAIME Lisr o7 &b, PKC BEX{LERT
POEERRERIN A ETOMIIEF vy v ) VEMLRIER S

B LW EIIELLTH T

1 BRI EGF CALEE U 7-HIAE & 248 REIRTICALER Ui- il
DEERL BRI B Lok R, 1 BHaTw EGF TaEL
TR ARG E CCHARMOBhARD L. 2o
Z&it, EGF 0flBz S Thr b ENRRE IA S I TOM
DY T FNERIII L AL ELTAZ LERLT VW3S,
AHFETHREN L 51 EGF ##E5 LTH» 5 EGF 444k
DEDY vEEAMEZ B T L H LR, Bix PKC HE¥E L
FTH0IIRE LEER T30S LR EEL, lRRoy v
B{LED > 7 F VEZEDO RICRERIIERCIED TE. Bt
BMIC ARMEET A E WS Z L3y S F A BAERE, &
B, BREF T BEAENER SN AR DB I LETLT
W3, RBCEASBIEEH O CX 25 LicB4 ik EGF
X BEEHRIZESMCHE iz, Licdts T PKC »b
DY IFNIBRTEESIR, BE, BREYBETH LS
B2 BoThWBZ ERELATHSB. 0SC-19 Mifaon
EGF Ik BplEBRIL, U ex 25 VIR T HHEZEDOHER
T avBs N LICEBREOEBTHH Z Ehb, avls &
HEXDIDI DL LAMDEABENEELEIhicLELHNE
ThHHS.

avB3 PEERCREL CHRBREZEE T O L,
avB5 IREERYHEE T, MlatRErEE L w5 —H
DEE 112, Er e+ vEEEYN LIoMBEER
BUTEBRROMESLT &V T4E U s MltmBRISEFIE
TWAHIERELLRA, ENbF VAT 4+ -3 VIHE
RF-B1 (transforming growth factor-81, TGF-81) OHIBIC & »
TR IF vV FOBRERIEEINrSF /794 +T
2, FIBETCIREAE LT\ e avB5 OHIIEES~ OB ES
ELTWBZ LY EGF HIBUZ L - T avBb &M LicEElEsy
WiB U7 FG MIIETIZ, ¥ F ar 7 5 v FOMfaMB
CTWAZEPRBEEINTD., ZThbD®yE 0SC-19 M
BT HRCBNIHEREOEN avfd 1 v 7 7)) VEED
BEEUHMRICEE L TV ATREARETALOTHS. EE
HMECRETH »PEABRIINLE TRERHEE I LT LAY
EGF #lc & » THAEZh, avBs 2N LiEErERT5E
BENIhLOEABE—HTHON, A& HBEORNRH
FTCHHDONISHOBETHA.

EGF iz X »¥EZ R HERM PKCREH| 0 CP Tt ¥ h
i db b 59, FAL PKC [HEAID SP T EGF it L5
EBERELYICIER I, TOZLIZ CP & SP ® PKCHH
EDAD=ALPRRIL->TWBIELIBEELZBLNS. CP
THEARTIZIS 7T V2 Y 2 Y F (diacylglyceride, DG) #MEH
3% PKC DFA# N2 1 vABAMICKES LT PKC 2HET
LEERAIEEHRTH HH, SP 2o+ — € L #EHI LT
% PKC D% —+ F 24 VIZVER LCIHET 5 i R%
DEWEEFTHSY. 5T SP W\ ohDFavv )V
BB PKC ity v/ A L=y ) vE{EERLE
£+ 59" Rosen 5% 34 MPIEMAE (bovine brain endothe-
lial cell, BBEC) #F\~T, SP #' PMA ¥ & 5 PKC &KEFHD
WSRO Bt bF HGF/SF & X %5 PKC SE{kfEME DBEER
BLMEI L s HE LTS, T, PKC FEM(LHFIO PMA &
PKC [HEAID SP R BRMEOA NV =F v FHNRFY
% — & (ornithine decarboxylase, ODC) FE¥:({bxHH Ll
Lo PKC I3 AL D b Dok e BIIS R 2T TR
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FweEXbhA. AFRICE T2 SP Itk - T EGF FHE
WEERD LAWERINLDT, FFELHND Z L2 PKC
P AT HBEERKOMIC, PKC A3V BIRKBRAEETS
LB ETHD. CORIRROFELYRET DI, FIME
237 EGF BRI ORI Y S F N ERTRMB LDV F 2y
2V —RAETAILERLVEETHHEELDRA. &
AV AV —& LT PLCY BRETEIF LIS,
PLCr ZEM{L ¥ EGF ZBEFHIL L o TFrv v Y VER(L
BEFO, LAY VEBREALTDG 1 v
F=a1l, 4, 5—=1Y vE (inositol 1, 4, 5-triphosphate,
1Py wAEUB R, PKC OEKEILEERETHPZ Lbh
Tw5b. - T PLCr 12 EGF &%& & PKC DA ET S
AV —THAMERRTSIBEEL bR, fic
i1, EH(b3hic EGF ZEBIREE L, ras A Lo
w535 GRB2™, {EM{t EGF FB/EIC X o TFry v
VE{LEZT, R0 ras WG Licy 7 v %D I A
bR T\Ww5bB GTPase {EM R HE E 8 (GTPase activating
protein, GAPY®, {EM(t EGF ZARBRL L -TFrv v ) VB
{ba 2T, MBS+ 5 SHC ER™ EGF S/HKI L »
TEBELEERZLEVIHEDHD PRK P nEnibs. 4EO
EEHETIIEHREOMET EGF SR/GUNADF = v Y
VELERBREH I Al ofc, L L, PI3K B LT
W, BROTHEDKEEFRTHE WM 2 BGTHEET » £
A DEEHRYEE Lz 2 A, EGF it X 5 ERRES SPIc
LAEEBEDHRS WM IZ X » T2 Rk -7c 0T,
Pied &b PI-K 12 OSC-19 i n#EED > 7' F Vi 5 L
TwisWnWbDEEZ bt

# ]

NERY EE#EFED 0SC-19 Hifakkiz 3\ T avBs 4 v 7
FYVvERMLEE  ax2F v EOBEBECOWCTHREL,
LT ofsmedi.

1. OSC-19 #EfEIZ avBs A vF 7 ) vEMNLTE b e R 2
FUERTEY, SAWHBCEFEE TS TIIMEOEET
ELleh otz

2.PMA & EGF Ik L AHIBIC L - C, avB5 A v F 7Y v
FHLIZE b ex 25y EOEENTEDBEKERCERX
hic. ¥, PMA & EGF & & AH#us OSC-19 #ifan & +
RRI7FUNDEEYEB LT,

3. FrvvEr—LHERD TP & GS THRYAET A
&, PMA FEMMREE PSS, EGF FEMMinE
FEHH Sz, F42, EGF TR LcMlax irEbL, =
YV VB LEEBER AL/ Ty PTRELEE A,
EGF A0 HT Y vEBBbE £ x bh b 170kDa DEBED
RdBh.

4. #¥%RH PKC fAEH|D CP cilaruE +% &, PMA
HEMMEE S EGF BEMMAEE S CP BEKEECH
flEhic. ¥4 PMA TQE Li-#ke, EGF TAE Liz#ao
PKC #EMi2, ME3eRME ORI i LTHI30% ML T
Wiz,

5. EGF 12 & BRI bk OBtA ¥ T A B % &%
Bl ¥, BRARESEHO CX 0ABHEC LT
EGF SEMEMAEE 2 CX BEKEECHE I hi.

6. JE4FEM PKC fEEA @ SP THlaxMET 5 L, CP

DHBH LA D, PMA BEMERREEIFELZT T,
EGF HHM#laEE s SP BEFRER BRI N,

LA ED#ERY: S, EGF FEMD avfs 1 V7 7Y v Liz
RGBSR EE O BEIKE L EREoBETH Y,
EGF #\&& LTEMb3hic EGF SH/&DHD Y vER L
PKC #EHILL, ¥V 2 3BMCEL, B, 8RO
K, FleleBAARNELD LD v IV F A GEERIDD
LB L. %1 PKC 2075 UANDOGEERROFE S Rk
IRt

B i3

ez siehicy, HBEILLMERLHBHYED ¥ LR
EREEE—MERED SIS, SRAEABEE—RERI TS
T BBOBRYRLET. AMRORTC AL, HEMEE, A%
NEE E LcSRAZRENRELRIAR KB HIHTE 3L LT
1. R Ml HS U THG I URE R A 1 AR S e IR
BB 5 IR L, BOR1A Y 2 ~FRITBMZRES
WEE Lo LET.

BHRICHBE, ORI E2E LeSRARE—FREZREDOESL
&£, ERAAMERE I LET. AROEEIXHTE B ASSEM
o (1995, BRE) KBLTRELL.
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Abstract

Attachment of carcinoma cells to extracellular matrix via integrin and the subsequent migration are known to be an
important process in cancer invasion. In the present study, and intracellular activation mechanism of avB5-mediated
migration was investigated using a OSC-19 cell line which was derived from oral squamous cell carcinoma and was able to
attach to vitronectin through avpS. Migration assay was performed on transwell chambers coated with vitronectin. OSC-19
cells adhered to vitronectin but did not migrate except under the PMA- or EGF-stimulation. Those migrations occured in a
does-dependent manner. Pretreatment with the tyrosine kinase inhibitors, tyrphostin 9 or genistein, blocked the EGF-induced
migration, but did not affect the PMA-induced one. Immunoblotting of tyrosine-phosphorylated proteins showed a band of
170 kDa protein in the cell lysates treated with EGF using an anti-phosphotyrosine antibody. This finding was thought to be
autophosphorylation of EGF receptors, because the band had the same mobility as the 170 kDa band detected by
immunoprecipitation method using an anti-EGF receptor antibody. PKC activity rapidly increased more than 30% in the
cytoplasm after EGF- or PMA-treatment. Treatment with calphostin C, a specific inhibitor of PKC, reduced both
PMA-induced and EGF-induced cell migration, indicating that the signaling derived from EGF receptor reached PKC
through the receptor autophosphorylation. Time course analysis of the EGF-induced cell migration indicated exactly a time
lag of 4 hours before starting the migration when cells were pretreated with EGF 1 hour earlier, whereas EGF-pretreatment
24 hours earlier induced the cell migration immediately. Furthermore, cycloheximide blocked the EGF-induced migration in
a does-dependent manner. Thus it is suggested that de novo protein synthesis was required for the induction of the
avp5-mediated cell migration. This effect was unlikely to be due to overexpression of avPS integrin itself, because neither
PMA nor EGF enhanced the cells ability to adhere to vitronectin. These findings indicate that the avB5-dependent cell
migration requires an initial autophosphorylation of the EGF receptor by EGF stimulation, followed by a signal transduction
through PKC, which reaches the nucleus and induces de novo protein synthesis after the transcription and the translation. In
contrast, the nonspecific PKC inhibitor, staurosporine, increased the EGF-induced cell migration rather than inhibit it,
suggesting the existence of a PKC-independent pathway.




