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c-Met HJ &l | SU11274 7£ HGF S A [E EGFR % & 2! 3E /)N 28 Ae A 75 48 fm X
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[ ZE] 8 . [Fgipest K FE T hepatocyte growth factor, HGF )i S 8B Ak /)N 41 g fifi % ( non-small cell lung cancer,
NSCLC )4 i Ao 2 e A K PR 1 32 7 s SR R T #1570 epidermal growth facter receptor tyrosine kinase inhibitor, EGFR-TKI)JE#%
B JETH 25, A58 B AEHETT o-Met I SUL1274 33054 HGF 53 AN EGFR 3 BRI RYAE /1N A it 938 40 B AR X T3 0 e it 24 Bt
FET 250U . % ok PEHE N NSCLC 41fibk PCO( EGFR Z8 78 1), SUB MR ) \H292( EGFR %741 7Y , i igbk ) Fl AS49( EGFR ¥4
R JE R PR Zi8R ), N B JE AT SUL1274( 1 wmol /L) BN BEEK G4F T HGI( 40 ng/ml )if5 940 idk , 5550434 6 41:C
LA A X 4 ) H 41( HOF 43 ) \E ZH( JEis R e A TR ) .S ZA( SUL1274 4b34H ) HE ZH( HGF + JE3% & R AL B4 ) HES
Z( HGF + JEISHJE + SUL1274 Zb¥EAH ). MTT 35 A M AR 43 Sisr I AS [7) 24 40 Ak BT 45 240 M B4 7 U8 T R s 0 5 2 West-
ern blotting K AS [ 245 4 A B 4% AN ML P o-Met S 0T Wi Stat3 \ Akt Erk1/2 B FRKKF, 4 K JEREENT 3 Fhatf
B 14 SR 1 4 FH 340 SR vk BRI , HOF Ab PR AE A28 fift IO 15 8 2 I3 A Ikl /E FH( P < 0. 05 ) s AN [RIVR B JE I B e B 5 SUL1274
YEF T HGF iS40 it 3 Fh 2 B bk 4205 26 LU B & e S E T HGF 15 S 40 I I i B IR( P < 0. 05 ); HGS AR 4B i T
H HG I B P < 0. 05 ); HGS 4 Y c-Met . Stat3 . Akt Erk1/2 7% AL 3 (& b HG 4L W] Bydib, £ e c-Met 10 5 5
SU11274 FEIEE JE B4 N P 5% HOF 5 AN EGFR 5 R YAk /1N 40 A i 93 40 At Xt T % ¢ e it 24, L AL ikl mT B -5 30 461
HGF 7E4LAY c-Met S H i@ 18 8 F A0 K.
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c-Met inhibitor reverses HGF-induced resistance to Erlotinib in non-small lung
cancer cells with different EGFR gene types

Wu Meiyu', Xuan Xianglan®, Wang Fujia', An Changshan'( 1. Department of Respiratory Disease, Affiliated Hospital of
Yanbian University, Yanji, Jilin 133000, China; 2. Department of Respiratory Disease, Yanbian Second Hospital, Yan-
ji, Jilin 133000, China )

[ Abstract ] Objective: To investigate whether c-Met inhibitor SU11274 can reverse resistance to Erlotinib, an epider-
mal growth factor receptor tyrosine kinase inhibitor ( EGFR-TKI ), induced by HGF in non-small cell lung cancer cells
with different EGFR gene types. Methods: NSCLC cells with different EGFR gene types, including PC9 ( EGFR-activa-
ting mutant ), H292 ( EGFR-wild type ), and A549 ( EGFR-wild type ) were utilized in the study. The experiments for
each cell line consisted of six different treatment groups: C group ( control ), H group ( HGF ), E group ( Erlotinib ), S
group ( SU11274 ), EH group ( Erlotinib + HGF ), and ESH group ( Erlotinib + SU11274 + HGF ). Their effects on cell
survival and apoptosis were measured by MTT assay and flow cytometry ( FCM ). The activation of c-Met, Stat3, Akt, and
Erk1/2 protein were examined by immunoblotting. Results: Erlotinib inhibited growth of the three cells lines in a dose-
dependent manner, and the inhibition was effectively blocked by HGF. The presence of SU11274 significantly decreased
the survival rates of cells exposed to HGF and Erlotinib ( P <0.05 ). Apoptosis in cells treated with Erlotinib, SU11274,
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and HGF was also markedly increased compared with these treated with Erlotinib and HGF only ( P <0.05 ). Similarly,

the levels of p-Met, p-Stat3, p-Akt, and p-Erkl/2 in the HES group were significantly lower than that in the HE group

(P <0.05). Conclusion: SU11274 reversed HGF-induced resistance to Erlotinib in non-small lung cancer cells with dif-

ferent EGFR gene type, likely due to the inhibition of HGF-induced activation of c-Met and its down streams signaling

pathways.
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B A K W T 32 1R ( epidermal growth factor
receptor, EGFR ) i% 24 12 33 i 411 #1 77 ( tyrosine kinase
inhibitor, TKI ) % 7 B% A i ¥7 AE 7> 41 Jfd i 9% ( non-
small cell lung cancer, NSCLC )R E BT 2/, al Jf]
T NSCLC W) — 23R 97 0. Zmimks ™ &,
EGFR-TKI /Y7 BEW2 AEA B A NSCLC £ # 1) Jo itk g
A PES ) PLKCEAEAEIAC 0S ). {H EGFR-TKI &
JSFAME S EGFR 3 H AU R KA 5, EGFR
RARF L] 70% ~T75% % EGFR-TKI A4, i EGFR
WAEREET HA 10% ~15% % EGFR-TKI A %L,
XTHEZEFERY NSCLC B8 A F 2 20% , ARl &
PR A PET 250, T 40 i 2E K 7 ( hepatocyte
growth factor, HGF )J& c-Met ¥ HEC A, 75 ik J8d 334 58 |
REDBPREZIEM. fEES, HGF S NSCLC
AL X EGFR-TKI i 245, H 5 c-Met G A 520
RST8] e-Met 7RI SUL1274 FIE 1%
BRIE R X AR B A R T DA K c-Met {5 5l iH
B H B, R e-Met #1575 SUL1274 275 5 il
HGF 53 AN[A] EGFR 3£ H 7 NSCLC X0 1% 8 Je it
25, WG RAR LA F 25 i B AR

1 R

1.1 £&#A5RA

A NSCLC 4l ffitk PCO \H292 \A549 ¥ L ifg Tl
JRHBE g v ST 36 2 B2 AL s DMEM 35 33 S8 2k 4
MW B 3¢ [E Hyclone 2 F, JE & & ¢ JioE W H 5%
ML A TABRA " A A, HGF 1% FH 3¢ [H Hu-
manzyme 23 F) , SU11274( AH XS 43 F it £ 4 568. 09 )
) B 2 [# Sigma 23 F], MTT #3014 H 3¢ [E Amresco 23
], Annexin V- FITC #f T K: M350 & A 3¢ [ BD
PharMingen 23 &, %8 9T A\ p-Met( Tyr1349 145 kD ).
¢-Met( 190/56 kD ), p-Akt( Serd473 60 kD ), Akt( 59
kD ),Erk1( 44 kD ),p-Stat3( Ser727 92 kD ) .Stat3( 92
kD ), GAPDH( 35 kD #tiA&ll A 35 H Epitomics A H],
p-Erk1/2( Tyr202/Y204 42/44 kD )btk [ 26
Cell Signaling Technology 7~ H] , BRAR i 2 AL Py gbric
IEHT Il H 2 [ Jection 24 1), NC I [ 26 [
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Whatman A 7], ECL Ab2% & i 55 H 26 E Thermo
ANCIIER 7 w1 B o 5 Vs o TE
1.2 PR3 I B 24 A B )

Ay 5K PCO (H292 A549 4 i ML 5% T
10% 37 A= 4 M35 B9 DMEM %W h, & T 5%
CO,.37 C fHERMMILFFATME , 3 ~4 d i
WAL 1 K. HGF % 0. 1% BSA Ay 75 18 K i
FERL 500 we/ml YEEME . JEI& 8% JE 5B DMSO
A B MR BE O 100 mmol/L Y B 3, FH 25 it
DMSO 23 B Z/NF 0. 1% . SU11274 | DMSO
S f A B8 MR B R 100 mmol /L (B, 25 15t
DMSO ¥R EZ/NT 0. 1% .
1.3 MTT %40 HGF ., JT % & SUL1274 3£ 1% 3%,
TRAZ 3t NSCLC 4 AfL3% 78 49 % v

PC9 \H292 . A549 4l 53 51 HL 100 wl & 48 i
B 1 x 107 /10 4 i B R B Al T 96 FLAR , LR
SR H:CHCEEE A4 ) HE 4
( HGF + Juy% % Je b B 4] ) \HES 41( HGF + JE %
e + SU11274 b3l ), FdH K 5 MR fL. 4
LM BE J5, C ZH AV 0.0.01.0.04.0. 1,
0.4.1.4.10 wmol/L B JE% & JE ;s HE 41 7 i A
5 ¢ A A B JE % 8 e Rk b, AL A 40
ng/ml HGF; HES 41 7F HE 2 54t F &AL A 1
pmol /L ) SUL1274, 72 h J&, B FLIMA 20 pl
MTT( 5 mg/ml), A FHHTHEF. 4 h
oL B0 3 BIE W, BEAL A 200 wl DMSO, #%
IR EIR 5129 30 min 245 & 50 20 i, R A5 A0
WP 530 nm BFOGE EERE D (H . 4 M AE I R
(% ) =554 D ¥ME - 214l D HE )/ XHg
DA -FHA D E) x100% . LEEE
3o FHANMAF I 2 i 2ih £k, A 813k 4y
BrAS B 38 B JE X R W] 4B Y 1C, o
1.4 AX @b n HGF., JL &% & . SU11274 #
M R4 4k 22 5 NSCLC 28 it 8 = 89 % vh)

PC9 \H292 . A549 2L 53 51 S x 10° /4> Xf 44
AR AR T 6 FLAR . W BE S 5T R BT IR,
SEE R 6 4 C A AN XTIAL ) (H 41 HGF
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AhFE) E A JEIE e A B ) S 41( Sul1274
AhFEA] ) HE 41( HGF + JE & & e b # 4] ) \HES
H( HGF + JEWF e + SUL1274 4b34 ), &R
I TAEH B N . HGF 40 ng/ml, JEIEEJE 1 wmol/
L,SU11274 1pmol /L. 48 h J& , JB W 16 I ik 4
ETAME] 5 ml A, B0 B, A B EROK
VRV 1 IR AT x 456 22 i 5 20 i 7 2% 13
1 x10° ~/ml, B 100 wl( 1 x 10° >4 g ) )87 (1)
5mlidE . £EMNMAS pl FITC 15 pl PI, %=
B 15 min, EALAETANA 400 pl 1 x 454 2%
MW, 7E 1T h WHFATR I, SRR 3 IR
1.5 Western blotting #- HGF,J2i%-% & SU11274
B RIS 4 FE 3F NSCLC 28 i 1 c-Met B 3 T %%
BERGRAN YR

PC9 \H292 (A549 2l 73 B HL 5 x 10° X A
KA A0 M3 RP T 6 mm?® 40055 35 0L, 45 40 i 43
6 4 :C 4( control ) . H 4H( HGF ).S 4H( SU11274 ) .E
ZH( Erlotinib ) . HE #ZH( HGF + Erlotinib ) 1 HES £
( HGF + Erlotinib +SU11274 ). 4NMSIGEE S HIA 40
ng/ml HGF o (A1 )lpmol /L Erlotinib B{( 1)1
pwmol/L SU11274,24 h J& , VK b 224 fifk 240 Jf 4 1L S 2R
M, BCA g, B 30 ~40 pg I, 4 8% ~
10% SDS-PAGE 73 J5 4% EN % NC JIE I, ] 5% Wifs
Wik E 1 h, A —HUEE 4 °C 1%, TBST AR
10 min 3 K5 ZHUERFE IR F 1 h, TBST BEAE 5
min .5 Y5 M ECL k2% %615 W 65 L O sii& .
TmageJ2 X B 22 25 257 DAL, K0 4% 21 240 i 9
c-Met. p-Met. Stat3 ., p-Stat3. Akt. p-Akt. Erk1/2,
p-Erk1/28 H I RBIKF-o
1.6 “itsam

N JH SPSS17. 0 Geit 2@ 34k, iH R » £ 5
Fon , WIH R He B R ¢ K56, L P <0.05 8¢ P <
0.01 RIREFALIFE L,

2 # B

2.1 SUL1274 gk 2k 28 53 il I8 4m I3 58 T2, 49 46 4F

DI R He B (0. 01.,0.04.0.1.0.4.1.4.10
wmol/L)SU11274 AbFE 3 R4l itk , 72 h 5 MTT 7%
R A 3G 5, 45 5 R 1 wmol /L 1 SU11274 % 3
TR AL 5 LT TP HIAE IO 1), B hos
[l £ (0. 01,0.04.0.1,0.4,1.4,10 pmol/L)
SU11274 #E HI T HGF 5 3 W 4 ML J5, Y B2 o 1
pwmol/L B c-Met , p-Stat3 . p-Akt & HFK LB I 1727
FMH], Bk 1ol /L PHFT 5 8L 5256
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E 1 SUL1274 B4k % filivE 40 Ry 58 7o #0 1E F
Fig.1 Treating with SU11274 alone showed

no inhibing effects on lung cancer cells prolification

2.2 SUL1274 % #% HGF % 564 I 55 20 Mo JT %% .
2.2.1 i JEIK e LA Rk B ok 4
T PC9 \H292 ,A549 4l 72 h J& , MTT K0 45 51
SR A7 A 0 A AR E T LS A
3R HE 2H IC, (E¥ I E AU B E(P <
0.05 ), HES #1 IC, (5% HE 20 B 4K P <0.05 ).
TEHR S IR B JE W B T, HE A0 MAE I R 1L E 4
WA P <0.05, 8 2), SU11274 BEAANTRIHE
JE%EJE(0.01.0.04.0.1.0.4.1.4.10 wmol/L )fE
JHT HGF iES40M 72 h 5 FEA R Z5 YW E T,
HES ZH 410 77 1% 2 [t HE 25 40 M 77 15 28 B 1 A%
(P<0.05),
2.2.2 mMAT 1 pmol/L JEEEEIEH T
PC9 .H292 . A549 4l 72 h J5 , 40 JL 08 T %45 51 K
(6.1+2.5)% .(43.7+11.2)% (9.1 £3.5 )%,
AT pumol/L JEI& e M EH T HGF 153 1Y 40 i
72 h J5 L AR TS EE (6.9 £2.2)% (28.0 =
6.4)% .(3.9+2.1)% . B& T PCY 4ufsh, HE ZHHY
TR E AR EW( P <0.05 ). HES 241 i
TR HE HRETHE( P <0.05,% 1),
2.3 SU11274 #7#) HGF # F- 49 28 B c-Met B E F
G R R  = R OB S

Western blotting I 25 22 ( & 3 ) o, 5] i#
ARG, JEIER e SR 175 A 20 L, 44t P
p-Stat3 .p-Akt .p-Erk1/2 FiE ¥ W] T F%; 1l HE 41
AL A p-Met | p-Stat3 . p-Akt ., p-Erk1/2 ik /K- 14
AR AW TR 24 SUL1274 FUE I e B A E )
T HGF % T 19 40 i 55, 20 JfL ' p-Met. p-Stat3 .
p-Akt.p-Erk1/2 FKiEKF-11% HE 4HI] 2 F R
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Fig. 2 SU11274 relieved inhibition of cell prolification induced by HGF
* P <0.05 vs control group; P <0.05 vs HGF group
F1 SU11274 &% HGF FSMAMAT RN % )
Tab. 1 SU11274 relieving the decreasing of cell apoptosis induced by HGF( % )
Cell Control H E HE HES
PCY 2.6+1.1 2.1+1.3 6.1+£2.5 6.9+2.2 11.9 4.6
H292 11.2+£3.2 10.7 0.2 43.7 +11.2 28.0 +6.4% 35.0+12.3"
A549 5.6+2.4 3.0+1.2 9.1+£3.5 3.9+2.1% 11.6 £3.7"
* P <0.05 vs HE group; “P <0.05 vs E group
S ARAR PR 2, R F 46 % EGFR- TKI B 7 5511

PC9 H292 A549
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Fig. 3 SU11274 inhibiting the phosphorylation of c-Met

and its downstreams signaling pathways induced by HGF
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EGFR 47 % 22 1R U4 1 1 25 B8 32 44, 2 3 47k
YE NSCLC ¥010) 73 F iR Y7 M SRR %, Y
BCARES &5 8 [ BB (L0 4 i P B i
TEPEA T Al AT G BB B B
Je /NG S R U A 1 R0 L BELIE EGFR 1 B
Rtk BEIT EGFR A5 1 T W38 18 16 14 , 2 30 R 3 il
i e A i A R S AR 2 R MR it A A A %R
VEFEIERY NSCLC & AR HA 20% , t gl 2 Uil
80% ) NSCLC 3% %t EGFR-TKI J& 7 £ 7 J5 & 1k

B — B ] 5 i H BRAR A 25

EGFR YR 275 ( T790M ) Fl MET K& [ 9™ 4 J&
EGFR-TKI ifis 24 {4 Wi K 32 22 0 F ML, HoAth v] BB 1Y
MUIA E S BREAE KT 1 Z2KRCIGF-1R ) it %

BT R S R R W TR I 3 N ( PTEN ) Bkt

BIM R "8 K NSCLC [f) /1N i i i (1 4 4 2 7 Ak
LR b Bz 6] 76 B Ak EMT ) 12148 HGF/c-Met 15
58 % 2 5 EGFR-TKI 3k 5 M it 25012, Senguta
AL 20 A S G R IR A FEU I P HOE
I T, I0E HGF % & F+ %5 7] g5 EGFR-TKI mﬁ
i, ARG T Fik EGFR AMRI I ib Fe ik Hofl &
Pk G2 TR TR BTG 1 1 28 R AZ A4 BRZ A EGFR 5% 1% 1
ARG 5o c-Met J& T 52 7R i 20 W2 U 53 % 1)
— b1, c-Met 5 H L {& HGF 45 &, ¥ 0% 40 i N
MAPK . PI3K/Akt il c-Sre/FAK . STAT 1% 5 i #%.
ARG, B E e X PCO \H292 \A549 (A= KAl
Vi FH S M AR A , HGF 375 )5 T 3 % JE 1 il 401 it
A KB A . HOF B SRR e X PC9 .,
H292 (A549 ALY 1C, {H W1 i T iy , i A [ 5 PR Y
JIi e 20 B AE T35 28 T . 40 ng/ml HGF FIAS [a] v
JEIEJE M 1 pmol /L SUL1274 YE RIS, PCY \H292 |
AS549 (A7 2 0 & 2 JFE R 7K. #E EGFR Wi
RIGANrh, HGF fg BH S 3ol /0 T 3 8 T8 % it 4 441 i 11
AT, M7E EGFR 282 RN v, HGF A BE BH . ik
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HGF 5 ¢-Met &5 &5 c-Met k4 A B iRk,
P4IE Met F 3% 38 ( MAPK , PI3K/Akt Hl c¢-Sre/
FAK .STAT 5§ ). AWFR LI, JEi% e 7E L HGF
I B MR PCO \H292 . A549 41 iS40 i Y Akt
Stat3  Erk1/2 3% 1k, (H4F HGF %5 5 T A g 1 il
PC9 \H292 \A549 LN c-Met Akt Stat3 Erk1/2 1%
Ak, RIS I 2N AEBERRFE 1Y c-Met , Akt Stat3 | Erk1/2
M TCH R AL, UL e-Met Bz HF i 1 a8 2 A
25T HGF i LB et 25 0Ll . A5
o, 7E HGF 551 PCO \H292 . A549 , JE I8 B e Ik &
SU11274 4 LB B % & Je 41 HGF JUE Y c-Met
H R Wed B 1 c-Met . Akt Stat3 . Erk1/2 1821k
RiRWAD . TERIEEJCAEHT , PCI \H292 . A549 Hh
HGF 15 3005 B9 c-Met S H T Uil iE 2 H c-Met .
Akt Stat3 \Erk1/2 # SU11274 #1

25 b, c-Met #H]57) SU11274 7] i % HGF %S
AN[E EGFR P NSCLC 4 Motk i w18 2 e i 24
HALH 5 18 5 c-Met ST Uil c-Met , Akt Stat3 |
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