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HGF % SR~ [E EGFR EEE /A E A E &S BRIz

A2 RA, S E (1L ERGE ARER "FRAA, Tk EE 133000; 2. EAKFWEER FHAAH, F
# 3£ ¥ 133000 )

[ ZE] 89 554K B F( hepatocyte growth factor, HGF ) K4 SR 8] EGFR 3 #13E /)N 4 i i 985( non-small
cell lung cancer, NSCLC )43} JE %25 JE AT 25 S HaT RERO ML . 7 ok <l HGF JE3& %5 e fh af i & 4b B NSCLC 41 g bk
PCY( EGFR 2878 # Uk ) \H292( EGFR B4 2, stk ) . A549( EGFR B4 51 | J5UR VR 244k ), S22 R DU 2H . C 41 A nzh
SFREZH ) H ZH( HGF A4b38 ) E 4H( JEWE AL BEZH ) JHE 2H( HGF + JEIR A TR B A A0 BEZH ) MTT A6 I H: ok 41 it 43 4 A1) 5%
M, 37 2 200 L AR ARG 00 X 200 i R S R T2 AU B2 IR, Western blotting A6 H X 4R c-Met \EGFR \ErbB3 K HA R b 1 1 3R IA 1Y
SR 48 R L ISR 3 Fh AN M B A A0 1 P H S AR , HOF Acb PR 0 2% it UL 7% 20 S b3 4 K8 B g T AV
3 FRAIAEAY HE IR T RB R EMLT EA( ¥ P <0.05), JEIEE R BHA 3 PR A T G, 1, % T H292 (A549 4iiffl, HE 41
Gy/G, WLLHI AR T E 4H( P <0.05 ). HE 4 p-Met tE & &% E 240 W3 7HE( P <0.05 ), 1 p-EGFR F1 p-ErbB3 KA TC i
EXHF(P>0.05), %R :TEARIN, HGF BEREIE SRR EGFR JEH ) NSCLC 4HAEHEXHE 1% 8 R i 24, HoML I T g 5 HE S c-

Met BERRALIG LA 5.
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HGF-induced resistance to erlotinib in EGFR-mutated and EGFR wildtype non-
small lung cancer cells in vitro

Xuan Xianglan', Zhang Jia’, An Changshan’( 1. Department of Respiratory Disease, Yanbian Second People’ s Hospital ,
Yanji 133000, Jilin, China; 2. Department of Respiratory Disease, Yanbian University-Affiliated Hospital, Yanji
133000, Jilin, China )

[ Abstract ] Objective: To assess differences in erlotinib resistance between EGFR-mutated and EGFR wildtype non-
small lung cancer ( NSCLC ) cells following hepatocyte growth factor ( HGF ) in vitro. Methods: EGFR-mutated NSCLC
PC9 cells and EGFR-wild type NSCLC H292 and A549 cells were left untreated ( control ) or treated with HGF, erlotinib
or HGF plus erlotinib. Cell viability was assessed by MTT assays, cell appotosis and cell cycle progression by flow cy-
tomety and protein contents of c-Met, EGFR and ErbB3 by Western blotting. Results: Erlotinib resulted in a significant
proliferation inhibition in all three types of NSCLS cells in a dose-dependent manner and HGF effectively attenuated the er-
lotinib-induced proliferation inhibition. In all three types of cells studied, the apoptosis rate in the combination treatment
( HGF plus erlotinib ) group was lower than that in the erlotinib group ( P <0.05 ), and erlotinib induced G, arrest. In
H292 and A549 cells, the proportion of cells at G,/G, phase was significantly lower in the combination treatment group
than in the erlotinib group ( P <0.05 ). Protein content of c-Met was significantly higher in the combination treatment than
in the erlotinib group ( P <0.05 ) whereas protein contents of p-EGFR and p-ErbB3 were not different between treatment
groups ( P >0.05) in all three types of cells. Conclusion: HGF may induce erlotinib resistance differentially in EGFR
wildtype and EGFR-mutated NSCLC cells, possibly an Met activation-dependent mechanism.
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R R A K B 732K epidermal growth factor re-
ceptor, EGFR )& Z FRFL B ] 57)( tyrosine kinase in-
hibitor, TKI )2 ¥t i A 36 97 AE /Iy 4 At 985 ( non-small
cell lung cancer, NSCLC ) ) 55 % FRE AT
NSCLC #y—£ify7 ** o I IR 1 I () EGFR-TKI
FEAEHAREJE( gefitinib, [ 51 44 : S E VD ) ML K
B JEC erlotinib, B it 44« FR UL ) A RAFAE IR PR B
ARATH TR 245 TS0 P30 A A R Ak DR 5 28 g s
PIFGIA Y NSCLC f8 5 A 2, MR e NSCLC &
HHBCEIA 20% 7. HAj,NSCLC &4 % EGFR-
TKI 9T 245 BLH1 i A 5 2 B o, A i A=
( hepatocyte growth factor, HGF ) /& c-Met BYHECA, 1M
c-Met 7EM 53 3 58 (= 28 0 P bl AR ] A
S HGF 175 5 AN 7] BE I ) NSCLC 20 i X % 5 e
Mt 2y, H 5 c-Met #4756 *°' 0 ARWIEiE#: EGFR
GEAE BT A A NSCLC 4H ML, i Fil HGF L 8 Je
HU IS AR, B FEHR DT HGF A FEXAS[F] EGFR
BELA RS NSCLC 20 g %o JE 98 8 Je i 245 4 A 522 i S G
Al RERIHLA

1 #REFE

1.1 =3ttt

A NSCLC #H g #k PCO( EGFR 28 748 I, ff Ji&
Pk ) H292( EGFR %7 A= Y, 808k ) . A549( EGFR B
AR T R i 2 Rk ) 1 E b T T R IR s S
e PR pt; SR E s 2 e R A BE R iA kT
AIRAF;HGF W H 36 Humanzyme N MTT A3
W H 2% [E AMRESCO 78 7] ; FITC Annexin V #7245
AR &0 H 55 B BD A W] 5 20 i J8 B 9 XA o B
RAGEW A LA REGRHEARAR. "itA
p-Met( Tyr1349,145 kD ) .c-Met( 190/56 kD ) .p-EG-
FR( Tyr1068, 170 kD ), EGFR( 175 kD ). p-ErbB3
( Tyr1289, 185 kD ). ErbB3 ( 185KD ), GAPDH
( 35KD ¥kl [ 3% [ EPITMICS /A ], HRP FRic Y
Fhife 1eG Pl A £ E JECTION AR, NC R
3£ E Whatman 23 &, ECL 4b2% & OGiRF 0 [ £
[E Thermo 2> 7 o
1.2 2033 7% 2h 4 B

9K PC9 L H292 . AS49 41 i W HLES 3% T &
10% #7424 L7 7 DMEM $53:% 1, 5 T 5% CO, .
37 C fERANMIEE A DI E B3 ~4 d BT IR,
HGF HJCHRE F /K # B 100 pe/ml F9EE .. B
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R R FURE T DMSO 3 fif i Bf Al T & VK S 50
pmol/ml FYRERL , 251 DMSO 28 Jii 5 77 43 Hk JBE i
INF0.1% .

1.3 MTT %540 HGF 5 L& 3 5k S 3R xt
NSCLC %m A3 78 49 % vf)

HU100 wl 4050k 1 x 10° /4~ A6 20 i B i 42
T T 96 FLAkR , 4 240 M 15 SC 50 2H( HOF + JEI& & e
AbFRZE ) X RRALC ey e b3 a ) & R
25), BAR S ANEAL. AIENEE S R A m LN
JA 40 ng/ml HGF FI¥kFE 4 0.0. 01.0. 04.0. 1.
0.4.1 wmol/L MJL¥& B, 72 h J&, BALIMA 20
pl MTTC &R 5 mg/ml ), 4 h J5, B0 55 b1
W, BEFLANA 200 pl DMSO, #& K _E IR 212 30 min &
45 i o Vs A R AR G 4K 530 nm A6 B
(DE. HMIAAER(% ) =( LIAVY D H - =
HA V34 DA )/ XTRRAF-3 DH - 25 43 D
) x100% . L EE 3 K. FHAIMAE R MH
AR, AR IR 40 B A5 H R A 245 40 %o S [) 248 P
B 1Cy,

1.4 AX e K& HGF 5 Jo g% B 4k K5 A
%+ NSCLC 28 L8 T 84 % )

P2E 5y C 1O A 25X B4 ) (H 4 HGF
AbHgH ) E ORI e AL B4 ) (HE 4H( HGF + &
KR RAL TR ) 5 x 107 A% Hh A 4 40 40 it 4 o
T6 fLk . WREE S 57 R 55 SR, $ S s A A 1
pmol/ L JE# %5 JE Al 40 ng/ml HGF. 48 h J& , i
TIPS AT A 2] 5 ml R4, B0 35 BT,
A FEER KPR T R AT x Binding Buffer Rl
MR R 1 x 10° 4~/ml, B 100 pl( 1 x 10° -4t )
FHH 5 ml XE ., FENIMAS pl FITC #15 pl
PL, 2 886 15 min,  EALETAIA 400 pl 1 x Bind-
ing Buffer, £ 1 h W7, SEER S 3 K.

1.5 AKX AN HGF 5 Joi8% & 3 1k & 3%
%+ NSCLC 48 At 2 20 09 3% v

B x 10° X ECE K an i 880 1 6 fLAk.
WG BE J5 7 R SR, #% C JHLE JHE ZUIMA 1 wmol/L
JEIKERJE AN 40 ng/ml HGF ., 48 h J& , R 1L Uk
RRTRAME] 5 ml XA, B0 IR AR K
PR 1 R, BN 500 wl 15 TAER( 500 wl 2
R +2.5 wl B (il +10 pl 2T SRt
BEE 1 h, BEIAS00 wl 2 5 TAERK( 500 pl f4:4F
W+ 4wl Y e ), e 20 A A SRS I 20 SR 0 S
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W 3K,
1.6 Western blotting #& HGF 5 J& & % J&, 5 % %,
B8 5F NSCLC #8 i 1 c-Met . EGFR #= EtbB3 & &
Kkt vh

IS x 107 XTEUERIAR) = Fhai o+ 6 £L
M, 240 s B S5 YUK, A 40 ng/ml HGF 4b 3!
15.30.60 min, 7K |- 2 40 H2 BCREE H , H BCA 3%
L 30 ~40 pg HHZ 8% ~10% SDS-PAGE 4y
BIRTEENZE NC B 1, 5% BERS W3k B4 1 h, InA
BN p-Met —Hi( 1:1 000 ),4 °C 1%, i A HRP 5
ICHIERT R 1gG —40( 1: 1 000 ), ECL Ak & G571
A BEERSR . Tmagel2x BRAFIN 2 4% 4571 K FE(H.,
I RE A5 A A e f: HOF AbBREHE] . K =FP4ift 43 A
C 21 H 41 .E 401 HE 41,5604 1 wmol/L JEi% e 4b
FH 24 h, 4K 40 ng/ml HGF -3¢ e fE b B s A]
AbFH, Western blotting 75 25 A5 I 4 i N p-Met . c-Met |
p-EGFR .EGFR ,p-ErbB3 \ErbB3 A1k,
1.7 %itzae

Joi H1 SPSS17. 0 Gt it27 B %t 45 R A7 48 112
AER ORI x £ 5 Fon, PIZLIE] FLAR o K6
5. LA P<0.05 FRESFAGRITFEE L,

2 5 R

2.1 HGF 432 %% fif Jo. i85 o3 35 49 4 .3 58 4 )

JEIBEEXT PCO \H292 , A549 4 fifd i) A K 411 41
i FF 8 5 e B ARHS P . HGF PR Ab 380 = Fob 241 i 1
AN [ A% FE 41 1 4t B3 584 F , JUGFEXT A549 4 il
BRI E T B[ (111.0 £+ 4.7 )% vs ( 100 +
0.0)% ,P<0.05 ], HGF iS5 PC9.H292 ,A549 4
FRLER) 225 vk B -2 LA 05 Rt &k S AR S it & Al T
R AN (K1), LA PCY 40iE 6], HGF 4b
M5, BB e T PC 40 MY 1C,, W TH e
[(8.59 +1.26 )ws (0.05 +0.00)pmol/L, P <
0.05 J,/FH T H292 4 i) 1C,, 2 /04275 100 4%
AS49 AL 1C, /04 2 5.

2.2 HGF % 22 BAK o %% -5 589 NSCLC 4a e A
—

T2 ARG I 45 2R ( 3R 1) s, PCY VH292 .
A549 iRy HE RT3 5 B 4AH bk 0 2w P
<0.05),

2.3 HGF &3k JLi&# 55 69 NSCLC 48 e 3]
)R]

TR AN AAG W 45 5 % 2 ) @R, = Fh A
E 4 G,/G, W% ¢ AW BT P <0.05),
PCO ZHfLY) HE 4 G,/ G, L5 B 2400 i 3 25 =+

(P>0.05). T H292 il A549 4iiffirf ,HE 41 G,/ G,
WIS B 4R LB b, S 1 ) B W 2
(P<0.05),

140 1 18

= }292
—a— AS540 —8—PCOHHGF *
120 o H292LHGE  —o-ASAHGE % =
— A a0
——0——— —
- 100 =0 —_—-g-/—-____‘___
S 80t N~
{4 f P - o T S 1
;E 6l \\T“‘HL__ g .
2 40t [ e S—
20 F
0 L L . i '
0.01 0.04 0.1 0.4 |
Erlotinib (p /umol-L™")

1 HGF B EMEEE B SHH NSCLC 4 g 5E i &l
Fig.1 Treating with HGF relieved the proliferation
inhibition of NSCLC cells caused by erlotinib
* P <0.05 vs related control

&1 HGF LERREEERESHE NSCLC #ET( % )
Tab. 1 Treating with HGF decreased the apoptosis of
NSCLC cells caused by erlotinib ( % )

Group pPCo H292 A549
C 4.9+2.1 12.8 +4.2 4.8+1.4
H 4.4+1.3 15.4 +5.1 2.4+1.1
E 11.7+4.0 18.7 +£9.4 9.1+2.6
HE 6.1+1.5" 3.0£1.2 3.9%1.2

*P<0.05 vs E group

2.4 HGF & R F B 1842 % NSCLC 28 F p-Met
Fik

Western blotting K 25 5 18] 2 ) i 7~ , HGF it
HIE AL c-Met, Bl & B[R] B HERS , 25 4 L rh p-Met &
H & B Rl R B2 28 k. PCO \H292 . A549 41l
ML p-Met HY3RIE 45390 T 15,3015 min B 2 2 F+
15, PERRIG I TR] AT 5 55 5
2.5 HGF £ )ei&% Bt NSCLC 48 e ¥ p-Met &
ik Y 34

Western blotting I 45 8 & 3 )Wk, 5 C A
Fe#,3 R4 H 4089 p-EGFR ., p-ExbB3 & 1 £ 1A
IR EXES(P>0.05),E 415 HE 43Kk B &
(P <0.05),1H E 415 HE 4] FA 7 LR EE
S(P>0.05). H# HE #5355 C 4 .E 4L,
p-Met 5 [ 3R3A 0 E T =( P <0.05 ).
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&2 HGF LEELDIEERE R SHH NSCLC HiaEHARIH % )
Tab. 2 Treating with HGF relieved arrest of NSCLC cell cycle caused by erlotinib( % )

Phase C H E HE
PCY
G,/G, 76.83 £3.34 76.21 £5.89 88.61 +4.41% 88.53 +5.67
S 13.28 +5.52 13.79 +3.45 4.95+1.32 5.94+1.13
G,/M 9.90 +2.97 9.99 +3.30 6.45£2.25 5.53£1.33
H292
G,/G, 30.05 +3.54 31.92 +4.41 46.34 +4.37° 29.21 +£2.76"
S 27.91+2.78 25.96 +3.98 17.95 +2.89 29.04 +3.78"
G,/M 42.04 +£5.65 42.12 +4.38 35.72 +5.09 41.79 £5.04
A549
Gy/G, 66.52 +3.03 58.98 +5.32 82.72 +8.54% 72.75 £5.88"
S 24.39 £4.89 31.53 £3.65 9.93 +£2.94 19.36 £4.72"
G,/M 9.09 +2.79 9.48 +2.29 7.35+3.46 7.88 £1.31

*P <0.05 vs E group; 2P <0.05 vs C group

AT AR, AR A7 AE EGFR-TKI # Jit

0 15 30  60min K AR 258, EGFR-TKI 1697 A 5% 5 EGFR
pog o — P FASAARFAIEME , EGFR 2878 NSCLC H 3 7H 30%
S - APDH HT0% ~T5% , KA BHENHN 10% ~15% "',
- 4 A - H N A © R ZA . D
202 S v ?ﬁln‘ﬂ‘EGFR TIEI IRT R iR e &Hﬂﬂ}:
——— (A DPDH Yﬁ\rﬁﬁﬁmf)@ﬁﬁﬁﬂﬁﬁi,,\mﬁ?ﬂﬁﬂiméfﬁﬁﬁ
EGFR — Yk %7 ( T790M ) """/ Fl MET %Iﬁ“i‘
-Met
A549 i "2 IEGFR-TKI fiff 24 9 W A £ 240 F-HL I, e
SN GAPDH
Bﬁmﬁﬁﬂﬁﬂﬁ BEMAKKET 1 Z&KCIGF-1R )a;
g }ﬁﬁ Umi & %% IR 1 S TR T IR 13 25 [H( phosphatase and
"'g 120 ;nﬁ i tensin homolog deleted on chromosome ten, PTEN ) G
S 4 BIM RS A gl LI EMIA-ALK
3 RS FEAE T HGF mEkis A,
PC9 H292 A549 .
PCo H292 A549
i;l m-':-'ar-lac H |a
- o . . g 1 1. EGFR
B2 HGF AR RFER E/EE% NSCLC M p-Met Fix e R
Fig. 2 Treating with HGF in different time enhanced the —EEE e = -\
expression of p-Met in NSCLC cells = 2=;::h[lil
" P <0.05 vs 0 min group e e e e [ S e S
- s oo = S
3 it i B3 HGF ZfREi&% B3t NSCLC it p-Met 5 ixHiMHI
Fig.3 HGF relieved the inhibition of p-Met expression
Jii P87 2 4 S S iR s S8 B DL A A in NSCLC cells caused by erlotinib

’E\:EP NSCLC [Jjﬂﬂfﬁ_,;lﬁ/ﬂ 80% mﬁﬁﬂiﬁé&ﬂg m %J'-',f‘t C: Control; H: HGF; E: Erlotinib; HE: HGF and Erlotinib
JERYT, i e E A AE A H A 8 ~ 10 I~ H.
EGFR-TKI 75k 3 M 0] NSCLC 38 31 3197 305 4 376 it fifr e AR T 1k EGFR A1) ik Fe ik Hofth 7
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ik G R VAR T P 1) 2 RS2 A BRZ R EGFR 5% % i
RIS S AFE c-Met, TS| S 15530 %
W ES IhRE B & AEREEE . Met {5 514 Sl %
It ZFIHLEIA T, VR R G R A RS L A AR
RSP T . 5 H B Met 55 3005 IR 40 it 4
Akt Stat \Erk 15 53 [, 3% 0] 68 2B ORIG 9T IR &
Ak B 25 RN 2 — . HGF S545:534% c-Met 52
REs G A kA A SRR AL, BETE 40 M A5 5 ik
12 AR UEZ P AN 3G A= 4354 AR A1 3h A 1
BN FEAS T AL NSCLC 4 &k 91
SEH ) HGF/c-Met {5 5l 18, 5K K 5 A 56
Senguta 25 2 B, 55 152 78 0K 2 I R BRI 3
HGF & & &, TR 5 EGFR-TKI i 2547 3¢
AT PP = Fh NSCLC 40 73 51 B A LLF H5 5
PC9 B A EGFR J N 5 72 AR AR ( 19 Fb 5+ 6k
%), H292 Ry EGFR 5 R BF A5 R US bR, AS49 R
EGFR % K B A4 AU 25 k. JEI& & JE M0 il PCY.
H292 | A549 ZfiJf 34 5 AF FH 4 52 v B AR 1k, HGF 175
S5 1C,, W& THE, W HGF 40 1 40 i it 24 ¢ .
JE IR e AL HELI M T, HGF 55 T B I A ARG G
TREAIML P TR . e 2 Je BE i 200 i S 1A = 2 A
G, W2 ARBFSE & B, HGF W25 G, 1 He 4] ek
> S WG 22, 3 HGF A2 gh4m ffl2r 24, {5
XFE AR YE EGFR () 3 P A1 A AS [6) 3¢ BE . 78
EGFREF = FIZR bk b, HGF {40 G, 04 &bt I 2
S W15 MifE EGFR 2828 R4tk , G, K& S WAL T
2558, AT REE AR T 40 S 3 0 15 Sl A
FEARTR], DA b 45 4R, HGF 18 3o Pl 35 40 Jfa 7% 1
A Vi R e i e 1 R 7 R RS D TER S
Blem 2y, LA friff— 2P0t

TEAR AN, HGF 55 NSCLC 41 il c-Met 7 1iR
b, FLBEIR A0 B L | i 20 B ) 8005 s AR —
0, (N B P A AR R — B . R e R e A
T HGF 7200 XiF 35 4l o-Met S Ho iR
L & BE,3 Fh NSCLC 4iifs HGF i 315 ( E 4
5 HE )c-Met 35 JCH 225, {H HE 4 p-Met 2 H
Tk BETHE R EEE REHBRTEE T, HGF
[ FEL c-Met B2 1L, H'S5 EGFR JEHN R T, A
o, £ H 415 C 440019 EGFR \ErbB3 J H.i%
ML E A £IA L E S, 7E E 415 HE 41N p-
EGFR .p-ErbB3 £ [ 32 A ¥ 52 il , {5 P 20 [] %
W25, KW HGF % c-Met 1 16 A #i
EGFR 3 ErbB3,

AHFFE K B, FER NI ASNEY: HGF e 5
NSCLC 4 g% Je i & Je it 2 , - HL L 25 HL ] 5

AR o-Met A1 5E, KA BT c-Met 410 il 77 5%
HGF f55U711GTT NSCLC i /8 X eI 2 Je il
SEPE SRR
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