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BE By Rt S 3k ) oA & 3+ Gefitinib &) 25 64 48 5% b, 3538 45 38 /) 4 IO 8 2T Gefitinib @t 25 649 37 e, 5. . Fik: v
PR S 3 88 ASE 2 IR 5 Gefitinib 4% &% 4w #L PC-9 5 Gefitinib #§25 48 i, PC-9/GR # #Fje 3t %, it MTT &4 Gefitinib %t
PC-9 % PC-9/GR #m i, 7 7% % #4% »# ; Western blot #-1] Gefitinib 3¢ PC-9 % PC-9/GR %n o A% 48+£ & & LC3 #9 £ ik 693 vk ;i
K ampo R B 435 571 5 o & & 4= Gefitinib 2 PC-9/GR @ ftu A = F 44 % vh1, L5 PC-9/GR @ i Gefitinib ICs, 4 PC-9 ity
200 40k b, A AR 9 R49 @25 b, PC-9/GR #m it LC3II 49 & ik B F4& F PC-9/GR 4a #2(P<0.05), Rapamycin J% 4 Gefitinib £
JA F PC-9/GR 4 ff =T vARR 3% & 2 tm A 8 = F.(P<0.05), Z5if: aw it B »08, 55 5 3k /) B 9% & Gefitinib &3 25 4 % | iF F-m it &
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ABSTRACT Objective: To explore the correlation of autophagy with gefitinib resistance of non-small-cell lung cancer and
investigate a novel approach to reverse drug resistance. Methods: Gefitinib-sensitive cell line PC-9 and Gefitinib-resistant cell line
PC-9/GR were cultured in vitro. MTT assay was applied to test the cell viabilities of PC-9 and PC-9/GR cells after gefitinib treatment.
Western blot analysis was used to determine the expression of autophagy related protein LC3. Flow cytometry was also used to measure
the apoptosis after rapamycin and/or gefitinib treatments. Results: The ICs, of PC-9/GR cells was 200-fold higher than that of PC-9 cells.
PC-9/GR cells were obviously resistant to gefitinib. The expression of LC3 protein in PC-9/GR cells was significantly lower than that of
PC-9 cells. Induction of autophagy by rapamycin reversed resistance and promoted the apoptosis in PC-9/GR cells. Conclusion: The
decrease of autophagy was associated with gefitinib resistance in lung cancer, induction of autophagy might be a novel approach to
reverse gefitinib resistance.
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YRR 38 B T DA S AR A A7, o B 1 e ST LA i 240 i
BT, AR AR RIZE AL A 2 & PR AR FAS — g1, 3T
AEFSE RO AT RT AFS e R 40 i 1 s I R R R Y
I BB BT R R LR  HFERA 2 REE 5
A AR P IR ER L I BB S R R 1 e, AT
TEFR EGFR 431 ¥ 25 M RE 0537 S Bl At 1 s, i
XS] IR A T AR R Ak 37 R 43 08 1 240 2% 40 b oRa 4 e
FIFER . LAL, HEE ST eSS T i 250 /(B A i RIS
PRUEM 2530 SEAM BTN 25, FAR A MR IS — L. AR T
T AEE S R ES S T @it EGFR-TKISs it 24 (1)1
i, DA S R s i 24 40 5 R A Wk 2 HkE EGFR-TKIs
PRI, 1%, EGFR-TKIs i 245, i 1fii i 3% NSCLC & & iyl
SRR B o

1 MR 575

1.1 #8

Gefitinib HUKMAE/ NN PC-9 UMMk ARE AR
P2 g 2 — o g E G, e ARSI 28 7 A B S A M i, TR AT
37. T PC-9 Gefitinib it 25 40l ik PC-9/GRI™, /¥ F11 PCR %
7€ ,PC-9/GR g vp 2k & B T790M F1 Met, FHIEEJE 1 As-
traZenca 2\ F) Y, HIAEE R (Rapamycin), DU AR 20k 5
(MTT)., 4% Z (P/S), — H 2 IV I (DMSO) Il [ Sigma 23 ],
RPMI 1640 3535306 H Hyclone 23w, iG 4= 13 B Gibco 23
], A B HI57 Cocktail iy H Roche 23 &), RIPA 21 i 34 f#
R A il & A TRARR A, %l LC3B
ol , BBt B-actin HriA , B i S A0 G (HRP) B B 1 2410 4
1gG A i E AL I 2 HTEL 1gG W Cell Signaling Tech-
nology /A7), ECL & Y& H Millipore 23] .
1.2 7%k
1.2.1 RIS E5MZ54E  PC-9 Fl PC-9/GR A0fE4 & 10
i MLIE AT 1 % H5 8 2 A RPMI 1640 $537 5855, T 37
C .5 % CO, 1 FMB R SEFRAE Th 3557, TrAi il S Bk 80 %
FHER, B 2~3 RIEHETFRI . PC-9/GR A5 IR T mA
10 nM Gefitinib LAZERF HLMRZ5 1

PC-9/GR 4ififa 5>y 4 2, #57%} B2 (Control) ,Rapamycin
4 . Gefitinib 41 . Gefitinib+Rapamycin 41, Control £ 25 T 25 (& FH
# %] DMSO 4b B ,Rapamycin 2H fil A £ ¥ &£ 10 nM Ra-
pamycin, Gefitinib 21 il A £ ¥ B 2 10 M Gefitinib, Gefi-
tinib+Rapamycin ZH 5% F 243k £ 2 10 nM Rapamycin i 4b 3 2
h, FIMAZUEEE S 10 pM Gefitinib, 420 241 il 347 25 4 b 3
48 h JEATAHICA
1.2.2 MTT &N EERR /I BOE A KK PC-9,
PC-9/GR #ififi, 28 0.25 %[RMHHH LIS LA 3000 2L / fLEERD
96 LR , B5 R4 T I AN 58 2 M RE . UK H H50 B 4 T 240Uk
BE 4R 5 nM. 10 nM .50 nM . 100 nM.1 pM Fl 5 pM Gefi-
tinib, FEMEERE 5 NE L. HiFR 48 h J5EFLAINA 20 wL G
B 5 mg/ml MTT %, AR 2 & 4 h 5 55370, BALImA
100 pL DMSO, 74352 % , JIREARMYAE 570 nm 00 2 WO {E
(A), Fe BN T A7 06 2, A0 AF TG R (%)=[A g AL -A
25 AL /(A SFRRFL -A 25 (FL)]> 100 %, FF3150 21 40 24
il B (IC)

1.2.3 Western blot #& I HMEHHXEARIRIE WELSLHYA

YHf, PRI 30 min, AR BT BRAIMIRE S, 4RE0KIR 10
min,4 ‘C 12000 r/min &5.0> 15 min, B EIE , & 1E B0 &)
TR, 1045 L A RS oA 15 ARBR L RR SR o
W, W5 min, EAEEEME. W50 ng & A #HAT
SDS-PAGE Jf- L% 2 iR AT 4L R I, 5 Yo Bl 4 == TRt 1A
1 h, {fi F ¥t LC3B(1/1000) . $t B-actin(1/1000)HL A T 4= 32,
HRP Fric (i s 1gG st B 1gG(1/5000) iR & 1 h J5 3
ECL &I, 22 BB R GG AT
124 mABEAENABMYATERE WESOHAMNE, ¥
HUIHALES G, TS PBS 5E0E 2 K, 75 % LEE [ 2 10 min, [ 45
ZHANAR T INA 10 wL Annexin V-FITC #1 10 uL PI, #4MEE,
HESLIFEE 20 min, PBS UL 3 K, Uit A RLASCR: DU 4H i Annex-
in V-FITC I PL{5-5, 2 40 L g8 T 1 0 o
1.3 Grit=abiE

ALK 3 K., H Graphpad Prism 5.0 %4 \Image J
A 52 AR (81 KBRS0 T o 22 2H 2 18] FL sk F BRI 3 2240 Hr
(One-Way ANOVA), Wi L3R A ¢ 440 , 404 LA meant SD
FR,P<0.05 FREFAZIFE L

2 #R

2.1 Gefitinib X} PC-9,PC-9/GR #FTFiE %19 20

¥ Gefitinib ##8 5 1M .10 nM .50 nM 100 nM .1 pM F1 5
M VR BERR RE 43 VR T PC-9 Fi PC-9/GR #iifift, 45 i /R B
% Gefitinib ¥ B A48 1, PC-9 2 i /Y 41 B 7735 R BH & B,
Gefitinib DL AR M i 7 =20 i) PC-9 Ui B s, e IC,
S (99.21% 14.42) nM; i Gefitinib (7] it 25 2 Jfg PC-9/GR X
Gefitinib fif 57 , i 1Cs, H7(22.98% 2.076) pM, — % 11 ICs, #H25
200 £ 2L (1),

e PC-9
e m PC-9/GR
$ 100
E 80
2 60
Z 40-
S 20-
c L) L) L] L]
0 1 2 3 4

Gefitinib Concentration(log)

1 FEREER Gefitinib XF PC-9,PC-9/GR £H7FiE R A 500
Fig. 1 The effect of different concentrations of Gefitinib on cell viability
of PC-9 and PC-9/GR cells

2.2 Gefitinib i 24 340 B B 1 7k SF B 220G

ST RSN PR A AT ) A K-, FRATT . Western blot K5
TS [ EpRicd LC3 f3eik, LC3 f77E LC3L Al LC3I BiffE
T UYL %A E RS LC31 AT 4454k A LC311™, Western blot 45
J R PC-9 2l rp (%) LC3II i 3R 3k e 3% = T PC-9/GR 41l fifd
(B 2), FHA Gefitinib ifi 24 (1 4 A 1 WK - AR o
23 BMERIFSHEEBHF Gefitinib it 2y

R R W] PC-9 i Gefitinib ¥4 )5 49 [ MK i
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WS, FATAR RE A8 i 5 T A A B W I LT 2 A
# (Rapamycin)&—F 8 FIY H 175 5570, 347165 H Rapamycin
Qb 38 PC-9/GR T 25 4L , 285 5 S /s s 7% RRAL A A A TR
(2.08% 0.1317) %, Rapamycin 12520 4(2.61% 0.1664) %, Gefi-
tinib BLZ52H (11,752 0.7016) %, ifii Gefitinib+Rapamycin B4
H P TN (21,642 1.39) %, 22 5 A Gi1H2 2 L (P<0.05)
(& 3),

P<0.05

PC-9 PC-9/GR 0.4
LC31 - 3131(1) z 03

LC3 1 - : 16KD 0.2
0.1

B -actin ” 42KD ,

2 Western blot #il] PC-9 #1 PC-9/GR £l B i #Ri2 4 LC3 1Y
RILER
Fig. 2 Expression of LC3 protein in PC-9 and PC-9/GR cells

LC311/8 -actin %

PC-9 PC-9/GR

Control Rapamycin
P<0.05
L 25 —
:
< 20
T R e E P<0.05
- g 15
Gefitinib  Rapamycin+Gefitinib § _
| £ 10
e 5. 5
— 0 [ T I %.
Rapamycin— + -
Gefitinib — _ + +

3 Rapamycin F1 / % Gefitinib X PC-9/GR 4 B8 7= 2 1 2201
Fig. 3 The effect of Rapamycin and/or Gefitinib on apoptotic ratio of
PC-9/GR cells

3 ik

i 6 B A T L A 9 e AT T35 f o R PR g, 3 85 %
fifidig A AR/ NI A 95 (non-small-cell lung carcinoma ,NSCLC),
FRBUBE RGBT Ir B e ERE . NSCLC MiRyT i &R T
TFARUVIRFMEGHALTT , 43 F ¥ 157677 (molecular targeted ther-
apy) I LA — € W70, HLRERI S NI 2, A S it S 2 A
AT R A EE SR, TR 22 R B IR T W X2 24 o e U
B 285 24 10-14 A 1 b 57 52055 To e A 470 5 X 259 & A
AT T BORIE R o PRI TR ARSI 40 i %) EGFR-TKIs
HIT 2HL ], AT e S R T2, 4 R 2530 s AN TSR AR

AW SRR 1B RE P 4R 5E T (programmed cell death
type 1), K HEIFSE 2R W e 4 o 7 B4 B R = AR 4% 52 46
ST T AR AR B M Tto H 45 % IR 1 Wk 3 5 it B 2 i A
SR e i 240 0 3 b, 2 ST 5 A 1 200 L 2, 02 e e 2
AFIRFREE T 18 LLEAE™, 1T Scott SERIFSY K IR A ML K]
Atgl I AT 1 g mT LLSE Es 200 R B AR, A AN i
P, [ WRAE R A TR R AR R A A IR S R M
FER XA — BAAESHE, 245 M TS e . BRTAIITSE
TAAT [ e Yo v A A 5L P A A0 DUV L 3 B Y s 4

b 200 M o AR i 2, DR e 20 B AN BRI o
AkS A i RE W U R A P ORI AR R A A (2
g1 07 VT e s

I PRI D e 240 P 245 0/ 5 e FL A O (A
[ S2 0 % 5B ENERIRARIR o« Eimer S5EA A (4 18 A AL 1458
EGFR-TKIs A9 20 /it 2 7 F , siRNA A 5 /9 5 w5 90 4 r LAl
EGFR-TKIs S R4 4 3 B0 40, S i A 11 ] BE 3k
EGFR-TKIs fii{ 2419, 1fij#E Moreira-Leite 25 fUBF5E A , id 4k E W

5 WA T790M 2872 )5 1) EGFR-TKIs T 24, FI BT X

SRR 2 O R XL — 2D IR T A W R 0 O

FAGG SRR, RSt 41 EGFR-TKIs i 25 7if i 1 it

5 B AT SR A W TR 25 BT A

ARWFFELL 19 Fh 1 B AL A Gefitinib U2 i bk
PC-9 Sy A4, I Gefitinib 18 PRI T th BAT R 47
211y PC-9/GR 4L, 2 /7 #1 PCR %7€ , PC-9/GR 4ififd v oA
RIL TT90M Fl Met, $27RAHISR I8 1Y PC-9/GR 4ijid B A
T 5B . B4R R PC-9/GR 4R F Wby ic ¥ LC3
15 R K, R W] Gefitinib i 2577] 8 55 A WS A G, YK 40
JLAG TR M ] BB S Gefitinib M 24, o T IEBH X — (8%, F&
A1 FH A W75 ) Rapamycin (7% PC-9/GR 4fififd FI ik, 5 ot
AN M AR PEAS F WG AL JS PC-9/GR 41 i X Gefitinib #Y 2
B, ZERE/R Gefitinib B4 T PC-9/GR 45 2L 10 %
AIARAEIE T, 1 Rapamycin FSGHTE A W43 T Gefitinib, 4
JPAT- R B E RN, THE 20 %Ay, FRIIE L A T e
Gefitinib i} 24 .

FI W AR AR AE A SR T BB SRR 38 25 5 290 1 W
BARAAE a2 PR T B AR o AWFFE i3 Rapamycin 3
R WL SRS 25, (2 Bk T Gefitinib THZG AT, 4540
A BRI FATN IR P AR 1 Xt Tk AT AR R R )T 3R
M AT R 245 ) O BIF e B AT 2008 S0, IR A RS T A
Gefitinib i 25 7] G — B, BAREF AT TE RS
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