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FARIRE . &5 ERK.FAK il p130cas S8 FZERIAHT /S T2 46 (P >0.05) o Fn fU5 , ERK SEE 2 R B R AL 35 T
2.90 f5(P<0.05) , 4Uffl {328 13088 T 2. 36 % (P <0.05),24 h MTT {HF+& T 1. 68 f%( P <0.05) ; EGF #l# /5, FAK
Y397 WAL T 2.75 £ (P <0.05) ,p130cas Y410 BEFR LT T 4.33 £%(P <0.05) , MR 72 13 T 1. 50 % (P <
0.05),24 h MTT {43 3IFHiE 7 1.76 45 (P <0.05) , %4t FAK siRNA 2H 41l fifs, FAK Y397 @Bk 3¢5k H A % B2 1% 0. 30
f& (P <0.05) ; Fn S , ERK SRR HAA X5 IZH 1 0. 66 1% (P <0.05) , 4 il {222 J1 RA X B4 0. 37 5 (P <
0.05),24 h MTT {§ H A X BRZH A9 0. 63 £%( P <0.05) ; EGF /5 , p130 Y410 Bk N A7 % IR4119 0. 49 4%(P <0.05) , 4
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Effect of crosstalk between EGFR and integrin signaling pathways on invasion of
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[ Abstract | Objective  To understand crosstalk between epidermal growth factor receptor ( EGFR)
and integrin signaling pathways and effect of the crosstalk on cell invasion and proliferation in human gastric
cancer cell SGC7901. Methods  Human gastric cancer cells SGC7901 were stimulated with EGF and Fn,
respectively. Protein expressions of total and phosphorylated ERK, FAK (Y397) and pl130cas ( Y410) were
measured by immunoprecipitation and Western blotting. Invasion and proliferation of gastric cancer cells were
detected by modified Boyden chamber and MTT assay. RNA interference was used to block FAK expression,
and the effect of low level of FAK on cross reaction, cell invasion and proliferation were testified. Results
Expressions of total ERK, FAK and p130cas had no significant change before and after stimulation. After stimu-
lation with Fn, tyrosine phosphorylated ERK increased 2. 90 times (P <0.05); cell invasiveness enhanced
2.36 times (P <0.05); and MTT value at 24 h increased 1. 68 times (P <0.05). After stimulation with
EGF, phosphorylated FAK (Y397 ) increased 2. 75 times (P < 0. 05); phosphorylated p130cas ( Y410)
increased 4. 33 times (P <0.05) ; cell invasiveness increased 1. 50 times (P <0.05) ; and MTT value at 24 h
increased 1.76 times (P <0.05). In cells transfected with FAK siRNA, FAK (Y397) phosphorylation was
only 0. 30 times of the control (P <0.05). After stimulation with Fn, ERK tyrosine phosphorylation was only
0. 66 times of the control (P <0.05) ; cell invasiveness was only 0. 37 of the control (P <0.05); and MTT
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value at 24 h was only 0. 63 times of the control (P <0.05). After stimulation with EGF, p130 (Y410) phos-
phorylation was only 0. 49 times of the control (P <0.05) ; cell invasiveness was only 0. 48 times of the control

(P <0.05) ; and MTT value at 24 h was only 0. 77 times of the control ( P <0.05). Conclusion

There is a

crosstalk between EGFR and integrin signaling pathways in human gastric cancer cell SGC7901. FAK, which is

a key module in the crosstalk, its inhibition can reduce invasion and proliferation of human gastric cancer cells

induced by crosstalk between EGFR and integrin.
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Fe KR T 52K (epidermal growth factor recep-
tor, EGFR) J& Tl 2 BRI | B2 A5 M . idid RAS/
RAF/ERK/MAPK #l PI3K/PDK1/Akt ( PKB) {2 £ i
B, IR K TS EGFR Rk S R
i T 2 22 P I R R B B AR O Y
B2 A0 EGFR i s IR I 5006 7 18 i 1L
IRFEHRL RO ot B3 — B T i 5 4 A 1A
— &[G 5@t B A R (integrin ) Sl KA K. BERE
— 2 T A 20 PR T W B P 2 IR KR O T e
B2/ K DL/ p130cas F1 paxillin {5 538 % , 9555
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1.1 ##

274k % 285 1 (fibronectin, Fn) 1 EGF J& Sigma 23 ) 7% it o
NE 1A Lipofectamine 2000 Iy [ 3% [& Invitrogen 23 7] 3 SGC7901
AR B E MR B SR G PG . RPMIL640 AR 4 1M ¥
B Gibco 2N H) . Pt A\ KL BE 4 i (focal adhesion kinase,
FAK) Al 5T A\ FAK 8% B2 AL HT K ($T FAK Y397) | it A
p130cas HL K AT pl30cas B FRALHTIR (HT p130cas Y410) (HiT
ERK SHUIR BT ERK S BERRAPTAN B ABCAM A 7], Hifk 2y
A R & (R G 90 1 B RO LR Al FAK
siRNA |l _EiA: T AE Y0\ 616 i, Millicell chamber iy B Milli-
pore A7), ANT.IEF M B Becton-dickinson 24 7], FH AR
B g [ 7 el A At
1.2 Fi&k
1.2.1  EGFR A5 Z A5 5 i 9 58 SR
1.2.1.1 4uiassss SGC7901 4l RPMII640 i1 10% fa/In:
MIEREFRI, BT 37 °C 100% MR 5% CO, HsEFRAt PR
1.2.1.2 SeflyE fa FUB L bkl Ao e i i 15 37k

WG Ay B &4 10 we/L Fn fil100 we/L EGF Ay 371 MA
B3 LA rh, HEAT SR VOB AN (R UK SR . R
A3 B ABL FAK p130cas Fl ERK 455 (1 FIBEER L Hi 14, LLHg
Mt ek & (A% —H0) EA TR, W4 FAK (p130cas Fl
ERK G FI IR AL R IR T 00, B4 9200 A 3 K
1.2.2  EGFR 525 5 10 Bxt 6 20 M 15 22484 58 1) 2
1.2.2.1 {HFA% R A Boyden /% K FHN B o e 2 2
Millicell Chamber JEE L, 11/NE S 1 x 10° >4,
WS ANE, EEREFRR 5S4 10 pe/L B9 Fn 1100 pe/L
1) EGF, & F 24 LAk I, T 37 °C 5% CO, iy 4 M5 57248 h 55 97
24 ho BRI W R AL HE s 43500 i
N
1.2.2.2 ffi ] MTT L, 2,75 46 00 4 i 1 58 i P J 2 1 il
T4k SGCT901 4iff , AEAL 10° 421 i ) % 3 #4042 Fh T 96
fLBR R, HigRih 73591 5 A 10 pe/L i Fn Fi1 100 pg/L i) EGF,
BFLATL 200 wl, AR 5 FL, BT 37 C 5% CO, s+
Firh, 2T 12 .24 36 .48 60,72 h A FLAIA 5 mg/ml f§ MTT
T 20 wl, RS E T ARG FRA b 4 b, 0 2s BV, LA
DMSO 150 pl, 4k 10 min, 45 554 58 73V4 % o 70 BERIE S 2 e
AL, T 595 nm BB FEATAS I, IC SOC R BE(E . LAY [H]
SRR DGR B A R A A I
1.2.3  BHIKr FAK kX EGFR FIHE & Z 0 P15 -5 1% T 10521
1.2.3.1 siRNA fi&iHH6 HR$E GenBank #2 A\ FAK
mRNA J741], i 13& E Ambion 24 F] siRNA BB, )7
%124 : 5'-GUGUGCUCUUGGUUCAAGCTT-3’, fifi /f Lipofectamine
2000 #f FAK siRNA #% Js & 9 41 itk SGCT901, 2y 1 Jy i [ ikt ,
I I B 5% % J5 20 M BR FR 2 Dl SGCT901 FAKBLOCK, fifi /il
Silencer™ negative control siRNA fE Jy %} HE4H .
1.2.3.2 PHWT FAK 325X EGFR I 4 2T 40 F 10

# 1 10 we/L 9 Fn A1 100 pe/L {9 EGF 45131 SGC7901
FAKBLOCK, JF P AT 50 20 4R 1. 2. 1. 2, K PR FAK iK% 2
SRl BB T U RO BE.
1,233 BUIBT FAK 4300 ST 0 1 i 222 i g
A 8 10 pg/L B Fn 1 100 we/L ) EGF 43 51 51 4
SGC7901 FAKBLOCK, Jf- #0752 56 A B 1. 2. 2, K61 BHLWT FAK
TR NT BE S B RS 1 s A 2 R L ) S
1.3 %t F 54

Bli L £ Fom, K SPSS 10. 0 #E47 77 22 73 A A ¢

K5 o
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2.1 SGC7901 #= SGC7901 FAKBLOCK #m i, P ERK
FAK #= p130cas %% & #4 & &

SGC7901 H1 SGC7901 FAKBLOCK 4 Jfid tf ERK, FAK I
pl130cas S8 1 1Y FRIE AE 4 54552 EGF Al Fn filNHT S JC 22
2(P>0.05,E1),

1 2 3 4 5 6

ERK(42x10°)— - S S———

P130cas( 130x10°)— mm_—: s— s Ll S

1: SGC7901 #m it #3877 52 : SGCT901 #m fe, EGF )3t J5 53 : SGC7901

s g, Fn %05 ;4. SGC7901 FAKBLOCK 4@ it ) 3 47 ; 5 : SGC7901

FAKBLOCK 48 EGF )35 ;6:SGC7901 FAKBLOCK 4af Fn #3405

1 EGF 71 Fn | #/5 RETIEME B RAKKEN ERK FAK 1
pl30cas B FEHHIFIX

2.2 SGC7901 #= SGC7901 FAKBLOCK #m jit. # FAK
Fik £ ¥
W 4 5L R SGCT901 FAKBLOCK ' FAK 253k HUA5 %t
HRZH SGC7901 4MJff 0. 30 {5, ifii SGC7901 5 %% Y Silencer™
negative control siRNA 4] FAK £iATLEF,
2.3 #AHZFaABx EGFR F #4135 4 F 85 R 8L BE R
LA
i/ 100 pg/L EGF Hili 5 ERK % 2 B2 B R fh 3 ot 4. 38
f#(P <0.05) ;{fi /] 10 weg/L Fn XF SGC7901 41 i #il3% 5 , ERK
SR R IR LIS T 2. 90 4% (P <0.05) ,EGF fEFIIR T Fn
(P<0.05) (& 2),

1 2 3 4 5 6
@
14
0OSGC7901
mSGC7901 FAKBLOCK
1.2} a a
i 1.01
P
ﬁ 0.8 a
=
E06f
ab
0.4r
0 I . I -
AT EFG Jl#%)5 Fn %S

1: SGC7901 % it ) #7732 : SGCT901 2 o EGF )3 )5 33 : SGC7901
e Fn #3805 4. SGCT901 FAKBLOCK £m BoL 4] 3% 77 5 5 : SGC7901
FAKBLOCK 41t EGF #1345 ;6:SGC7901 FAKBLOCK Zu it Fn #3805
AR FEORERENER ;B FEEFHER a:P<
0.05, 5 4l #7 b4k ;b: P <0.05, 35 2 5 SGCT901 4m i bk ik
E 2 EGF #1 Fn s RENIEME A RAEKKEN ERK BB L 7E
SGC7901 1 SGC7901 FAKBLOCK sy a5 4L,

EA
#7100 pg/L EGF X} SGC7901 ZHiaiilik)5 , FAK Y397 B
FREIGER T 2. 75 {5 (P <0.05) ; pl30cas Y410 B2 fbiGi8 T
4.33 ff (P <0.05) ;i ] 10 pg/L Fn JI3 5 FAK i & R UL
ALIEEE 5. 00 4% pl130cas Y410 BEFRALIMER T 6.67 4%, Fn 4
BT EGF(P <0.05,[& 3. [& 4),

1 2 3 4 5 6
®
LAr 5s6e7901
. W SGC7901 FAKBLOCK a
1.0
o
% 0.8+
#® a
=
= 0.6F
=
0.4F
ab
i . .
PN G) EFG Hl#U5 Fn fil345E

1: SGCT901 4m it ] 43T 52 :SGCT901 4 L EGF )% 53 : SGCT901
e, Fn k] $UJG 34 :SGC7901 FAKBLOCK % A6 ] 3 77 ;5 : SGC7901
FAKBLOCK #m e, EGF #1305 ;6:SGC7901 FAKBLOCK #mfie, Fn f1#0/&
A RFERRIE QRO AN ER; B FREFSMER a:P<
0.05, 35 #)#LaT g ;b P <0.05, %5 %3 & SGCT901 4m e pbdk
B3 EGF %1 Fn R/ R& IR B R k&N FAK BiR7E
SGC7901 %1 SGC7901 FAKBLOCK 1254k,

OSGC7901

121 ®SGC7901 FAKBLOCK

il i) EFG RIS Fn 55

1: SGCT901 Zm ikl L AT 2 : SGCT901 4 s EGF s & ;3 : SGCT901

20 i Fn )05 ;4:SGC7901 FAKBLOCK Zm ity ) i 47 55 : SGC7901

FAKBLOCK 484, EGF #l:#0/& ;6:SGC7901 FAKBLOCK 4948 Fn #3805

A RBRE RGO HEMNER; B FEZESMER a:P<

0.05, 5 AT Hedk ;b: P <0.05, 5 5 & SGCT901 4m i gk

4 EGF #1 Fn 35 p130cas BBk 7 SGC7901 F1 SGC7901
FAKBLOCK 354t
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&5 EGF #1 Fn #3037 .J5 SGC7901 #1 SGC7901 FAKBLOCK ZHBf YK IR 254k,

2.5 Al FAK £k ad /5 §13 5 8% F o7 4 T B 2R
B BRAC 8 708
SGC7901 FAKBLOCK 4 fifi i, FAK Y397 #§ & 1k R A i 1]
41 SGC7901 4L 0.30 1% (P <0.05) ,fli fl EGF 1 Fn #ili%)5
BERR AL S T (P <0.05) {H 243 3 RA X5 BRI 0. 32
F10.27 f5(P<0.05,1& 3) . FEubEEat [, (] 10 pg/L Fn #
WS A ERK SRR AL FHE (P <0.05)  (HJE T iy F B Je
X IR ES , HAA %R ZH SGCT901 4 iy 0. 66 £ (P <0.05)
(E2), i/ 100 pg/L EGF #A7HIEUG ,p130 Y410 #ER1LIR]
FEA BETR (P <0.05) {04t B 41 SGCT901 4 fitd 55, 2
A xR 0.49 1% (P <0.05,[& 4) .
2.6 EGFR fo 4 Zi@ 33t B J& 20 J 42 2 A= 38 7449
EAL]
SGCT7901 4t AE fd I 100 peg/L EGF 1 10 pg/L Fn 33
Ja BB A AR 22 T 3, 43 5 T T 150 £ A 2. 36
f5(P<0.05), FnfRIZZEMIEHRT EGF(P <0.05, K 5.3
1), f#i ] EGF 1 Fn #1345 , SGCT901 4l I 7E 24 .36 .48 .60 h
172 h Yy BN A B i, LA 24 h MTT ${E R 01 7t g,
RIL Fo JEZH AT EGF il 0 20 A5 {34 s T X5 4L (P <0.05) ,
[l EGF A5 40 M4 AR B2 5+ Fn 4H(P <0.05,582) .
2.7 B FAK £GA 3 4013 5 18 54T § R e R &
Ao 38 74 09 %)o@
FE SGC7901 FAKBLOCK 4ii ffd v, 7£ i Fil 10 /L Fn Al
100 pg/L EGF Jil e, 21 BT 40 M 42 28 S iy 35 m (P <
0.05) , 5% BRALA ], 2 21 3 s i 2 I A Fe it 2 22 % (P >
0.05) , {H43 5] B4 SGC7901 4 fy 0. 48 {5 A1 0. 37 {5 (P <
0.05,32 1), £ SGC7901 FAKBLOCK 4{,EGF #1 Fn #li#)5 , A
12 h J5 ,7F 24 36 48 .60 h 172 h 2 BL40 M3 5 fin i, 24 h
MTT ${E /R , EGF FUG 3R T 1. 76 £5(P <0.05) , Fn Hil{#%

(HE x200)

JE3E5R T 1.68 £ (P <0.05) ,EGF fEH & T Fn, (B4 LA
SGC7901 ZH1 0. 77 F10.63 f%(P <0.05,%2) .

%1 EGF 1 Fn % 3#7/5 SGC7901 71 SGC7901/FAKBLOCK £ 1
BRENHEM(n=5, x=5)

gy T EGF Jil i) PG
SGC7901 1L 26.90 £4.68  40.33 £7.99%  63.60 +12.66%"
SGC7901/FAKBLOCK 4l 10.33 £2.45  19.35 +4.17% 23.64 +6.51%

a:P<0.05, 5 #3ar kit ;b. P <0.05,5 EGF 5 4 ;c: P <
0.05, 5 x4 5 SGC7901 4m fig re

%2 EGF F1 Fn #l# /5 24 h SGC7901 1 SGC7901/FAKBLOCK #H fifi
WRE T D(595) ,n =5, x +s]
4L LT
SGC7901 4 it 0.433 +0. 055
SGC7901/FAKBLOCK g 0.303 +0.035

EGF Jils Fn 5
0.766 +0.088 0.729 +0.037%

0.593 £0.046% 0.461 +0.0522¢

a:P<0.05,5 #3ar ki ;b P <0.05,5 EGF 5 4 ;c: P <
0.05, 5 x4 5 SGC7901 4m fig r

3 i

17 o 38 [ 1] 114 28 S v 2 il A ) M9 )
ARG A RS NE 515 7SI EGFR TRt
£ 2 (% 55 B . Ras/ Raf/ MEK/ERK/MAPK I PI3K/
PDK1/Akt(PKB) "' "> T8 & 2 F Ui 5 40 M 1R 22 %%
PIAH ¢ 1 15 % 3% & B A Z/FAK/ paxillin #l
p130cas’® ™™ . A2 BF 5T e IR 98 240 L EGFR 5 % i
RIS ] EGF il S0 i g 4 M P DAV 5 5 21k
5 P i (focal adhesion kinase, FAK) -Src-p130cas {5
SR . AN RIS KB EGF R M A RE S
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W BAE By F——FAK 9 5% 2 R B 1% 1L 2 1]
FEAEAERE R TR 1A B 4 B A R A5
i A EGFR A % 2[RI A7 2 38 SRV o

AHFFE A A P f00 380 9 40 SGCT7901 41 il f5
M I FAK FIH T 753 F p130cas i 24 R W R AL 5
EGF #i# SGC7901 #iiffu )5 , il i ¥l ERK @Rk, 5
FUAZERARSTF G o 2, FRATAEE RIFIAF B/R Fn W] L
512 ERK BiafL, i EGF A LG FAK A1H R 4
F pl30cas M§ 2 B W R AL, EBH T Fn-#% & E-FAK-
p130cas il EGF-EGFR-ERK X 2 &4 MY E 5@k
[E] A7 28 X

FAK 236 25 5l B P E 501, e
A SRk R B A T BB A S 5 7o IRIEAS
WFFE T I RNA THE AR FEAR FAK 19 3%3K, 58
JE R EGF F1 Fn 4351 538 SGC7901 21 ity , X %% 4 ity
A RARBI R 28 S s, R B 2 R A=A T s
PR R, f# A Fn #1384 SGC7901/FAKBLOCK 4 i1,
R pl30cas Y410 BEERILAY AL, JESE T FAK J2 4%
A E T p130cas i Ay K45 54> F; Al F EGF
e ERK -t H BB 1L T B, DU BH 45 2R 3 i
FAK X} EGFR {5 5 i [ r= A s i, F EGF i 3
SGC7901/FAKBLOCK 4 i1, 4 1 il p130cas Y410
BERR A 1 BEAIG, R AR UL B T EGFR {5 5 18 % 2 5 i
FAK F# 4 R {5 5 i A AEE R

S ARG LIS SUR N A S BB T Fo-#8 5
K -FAK il EGF-EGFR-ERK {55538 4% 19 3¢ S v % 41
A AR AR 286 5 LAY S2 A, TR B 50E T FAK
S S5 Sl A8 U, BILIBT FAK (1) 2638 7] L]
] 2 2545 S5 B 038 SURV o I & B R B A4 1l
ZAG TS IR BT R A

(E#28 W)
S, R 22 2 R R I, IR 4 2VR AR SR L B A A, 51
ZHLUIRFE K R S B 2R AN 5 P R 2R U A iR |
D e 35 9 I B S N B AL, 5 R AT et O R
NK/T 21 i 7995k CL938 p T i 2 SR B0 S5 4R 28 5 Btk , P 4
A FIEH LGS IR B LA F 2k I, W DR L 35 A X LA M 3R
B, BB AR 2120, by g 40 M R 4 A, s B0 R b
RREYIEN . H R DR o B PR B B i NK/T 41t 8 3 L7
FEAIABEARRENIZ  FERIAY P HL o FRATIIR SOl F
S M AR, W BB IR B, DI R 5 | A v R EE
TR IR AR Ay BE . QBB NK/T 4 Jfa 754 b E24 988 BB A6 A
T2 | AR S R VB, 360 FEAG A5 1 A R B IR B4 40
KR M5 B2 Y] R G & B 401 A4 al GE MR, O
BES R ER A EE Y] i, ZBORR MY R 56 1 kYD Aok
R IR AN, BT A A I BAEE 2 kD) R A, R R R B
JHTRE A o (DA RS 25 A TN 2 JT B B, 9 B PH 1 R A
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