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lar organelles, AVOs) [AS AL 15 I ; Western blot #:10] B B brRic4) LC3 (JHT-AH 544K 4 PARP Caspase-3 DA & Akt/mTOR {55
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Gefitinib improves apoptosis in lung adenocarcinoma cell line PC-9 through induc-

tion of autophagy

Li Bo, Ye Mingxiang, Jiang Xiuxiu, Zhang Jian ( Department of Respiratory Diseases, Xijing Hospital, Fourth Military Medical

University, Xi’ an, Shaanxi Province, 710032, China)

[ Abstract ] Objective

To determine the effect and underlying mechanism of autophagy on the apoptosis

in gefitinib-induced non-small cell lung cancer cell (NSCLC) line PC-9 with epidermal growth factor receptor

(EGFR) -mutation. Methods

MTT assay was applied to assess cell viability in PC-9 cells after gefitinib treatment.

Acridine orange staining was used to detect the formation of acidic vesicular organelles (AVOs) after the treatment.

Western blot analysis was used to determine the expression of autophagy marker LC3, apoptosis-related proteins

PARP, Caspase-3 and cleaved Caspase-3, and signal pathway proteins Akt and mTOR. Flow cytometry was

used to measure the apoptosis in presence or absence of autophagy inducer rapamycin. Results

Gefitinib

treatment inhibited cell growth and induced cell apoptosis in a dose-dependent manner in PC-9 cells shown by

MTT assay and flow cytometry, enhanced autophagy for more AVOs formed by acridine orange staining, and

significantly upregulated L.C3. Gefitinib in combination with rapamycin promoted cytotoxic effect of gefitinib to

PC-9 cells and down-regulated Akt/mTOR phosphorylation. Conclusion

Gefitinib induces autophagy in PC-9

cells, and induction autophagy facilitates gefitinib-induced apoptosis.
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ZARTR S TR ) 77 ( epidermal growth factor receptor
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lung cancer,NSCLC) te-71 FHRALIE R I F B EGFR
LR ZRAE H) NSCLC [ 35 (# ] EGFR-TKIs J7 2L T4k
y71 8 SIS ITSY S Gefitinib AEf%1% S EGFR B
A7 NSCLC A549 1 H1299 Ziifd H v, { F S s 5l siRNA
46 Gefitinib 175519 [ W] L g 24888 Gefitinib 2345
A549 F1 H1299 i E L, iH Gefitinib 755 (1) B Wi
XFF EGFR B Az 784 ifi 5 41 i B A7 £ A 47 ( prosurvival )
PER™! . HARA B TERA Gefitinib i T B A
YT (proapoptotic ) YEF 71,

FH LRI UL, B e iR 0 e A R T B R AT 40
B WU A t0, A WELE NSCLC EGFR 21§11 y& 7 H
5 5a BRI AEAFIE AR T T-/E 7 Gefitinib 75 511 A
W/E EGFR B4 780 fl EGFR 2845 % NSCLC 4fi its v &
FEMVE R R G ARR 7 s B Wik & 02 oF A wEA F)
F Gefitinib RAGMEAIM? X LB RS M ITER. A
WF5E45 &1z IV WERE (acridine orange , AO ) Juffy, J U 4H
AR A Western blot 275 %X — ZR 5 [ @ THR ]

1 RS

1.1 ##

s PCO 4l (EGFR 19 AM T8 i A B AR
BEBER— I G . Gefitinib fy AstraZenca 23 ) I, H5 i
7 # (Rapamycin) | P FF A8 0 5 (MTT) 75 5585 % (P/9) |
ZHEF A (DMSO) I [ Sigma 2 ], RPMI1640 #5350 A
HyClone A 8], I 4 M4 E Gibeo 24 H] , 25 FBFD 71 cocktail
W4 H Roche 23], RIPA 2 Jifd 224 fig v 2 11 w300 &0 0 B 1
-t ) TR RN |, fadii LC3B , Caspase-3 . PARP . mTOR ,
p-mTOR Akt p-Akt FL 4, B AT B-actin Hi 4, BAR i % 1k B
(HRP) fB 5% /) £ Bt f& 1eG . HRP {H B 49 41 B 1gG W A Cell
Signaling Technology 7\ %] , ECL % Y& ) B Millipore 23] o
1.2 7k
L2.1 Ziffisgs  PCO 4T & 10% J2F s i 1% 76
BE R RPMI1640 $557 5T 37 C 5% CO, M Fi% B 1Y s 57 46
PR SR RN IR 80% I ALAR, 5 2 ~3 R HEE IR
1.2.2 MTT 34500 20 M A7 75 2% 53 O B AE KB ) PC-9
20, 28 0. 25% BB AL IS LA 3 x 10°/FL %35 BE 451 96 FLAR , 1ot
AT AR TE R WGEE . R H #0645 T L BE 4390 2 5.10.50
100,500 nmol/L,1.5 wmol/L Gefitinib, &M EF X & 8 1~ fLo
57 48 h 5 FLIMA 20 WL JCH 5 mg/ml MTT ¥R , 4RS00 &
4 h JEW G SR, BALIMA 100 pL DMSO, 755372 3% , FH B#ts
AXAE 570 nm AL E S BEAEL D(570) ], ¥ B K+ 4m M A7

HNAFTE R = [ D(570) suppq. = D(570) sy, 1/ [ D(570) g, =
D(570) ...y, ] X 100%

1.2.3  AO LB ILER il H Wi 5 OB K 4 i,
FUBEEEI AL , 250, PBS 06, LA 1 x 10°/FL3 BEHE D 6 LA, 15
20 0 00t BE ) 23 53 45 Y DMSO (X fift) , 50,100,500 nmol/L,
1 wmol/L Gefitinib, [ W75 37| Rapamycin /54 FH4: X B, 40

22 IR AL PR 48 h JE A ZYR D S0 pmol/L Y AO Je g},
37 °C #EHFE 15 min, PBS SEPE 3 YR, BHK 5 min, SOG B MG T
TSR LT YL g I H Wil (acidic vesicular organelles, AVOs) ,
1.2.4  Western blot £ A Witbr i 8 1 TAHICE B L K
Akt/mTOR {55 i P& 35K F- WACAR AL s A, K | 2
fi#t 30 min, 8 E APE LI )G 4k 22 24% 10 min,4 °C 12 000 r/min
B0 15 min, RHCEIE 3 HE B G0 e AR B, A
/5 R EREGEMBCE S S min 4 SRR . IS0 pg 2
FIFERL AT SDS-PAGE MUK IFH675 R AEIRLF4ER (NC) IR, 5% i
ey =R H 1 h,$t LC3B(1:1 000) ,Caspase-3(1:1 000) .
PARP(1:1 000) ,mTOR (1:1 000) ,p-mTOR (1:1 000) , Akt
(1:1000) ,p-Akt(1:1 000) ,B-actin(1:1 000) Fpik 4 C it I
28, HRP FRiC i —Hu s il E 1 h, i ECL &G, fh2: Kok
AR R GG o
1.2.5 maCdnp i an g i oA diias IE AL LG,
Bive PBS ¥ 2 UK, 75% VK L5 4°C [E 52 , il £ B S 40 A8
FFAEESA 10 pL Annexin V-FITC F1 10 pL BifLpABE(PL) ,
FEOPIR A, T A A ASRS: 00 200 A T
1.3 %itsa®

K] Graphpad Prism 5. 0 F AR E I 8l . 2 414110
FUAER TR R Jr 225007, P LR T ¢ R 38, B DA & £
Fon o WAL EKL 3 W,

2 HR

2.1  Gefitinib 4] PCO 2mfie 34 74
PC-9 A AR Gefitinib (510,50 100,500 nmol/L.,
I wmol/L F15 wmol/L) Ab34 48 h J5 MTT &% 5 52 71 41 fitd 384 5 #H
A2 B, A0 A A7 A B2 T R, HL Gefitinib 3 B2 R, PC9O
AR5 TR (P 1), 32 Gefitinib #0] PCO 4 K H A2
FRAAE
100 4
90 4

L T T
0 1 2 3 4

Gefitinib ¥¢ & (log )
Bl 1 AFEKE Gefitinib {E AT PC-9 AR £ 7F i £

2.2  Gefitinib # 3 PC-9 %98 =

# Gefitinib #% & 0,50, 100, 500 nmol/L., 1 pmol/L F
5 wmol/L ¥ i #6 J% /E FHl PC-O 4 Jfd 48 b, 41 g 8 7= 543 3
(0.94+0.19)% (7.00 +1.33)% . (15.64 +1.51)% . (19.64 =
1.66)% .(28.57 £1.97)% . (38.37 +1.82) % , ML Jd 1T & bl
% Gefitinib ¥ 55 38 hin i 338 3% (18] 2) , Gefitinib 45 &b 35 26 2 fif
TR N B s s R Gt L (P <0.05)
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A:DMSO( #f B8 ) (0 nmol/L Gefitinib) ; B: 50 nmol/L Gefitinib;
C:100 nmol/L Gefitinib; D: 500 nmol/L Gefitinib; E;: 1 pwmol/L
Gefitinib; F:5 pmol/L Gefitinib

B2 FRERE Gefitinib /£ T PCY AAIAT1ER

2.3 Gefitinib i 5 PCO fmie X & B "%

L2204 Sk 10 nmol/L (1) [ Wit 175 5 1 Rapamyecin ( BH 14 X
WE) Ab3E 48 h )5, PC-9 4 i N K & 2L 44 ) AVOs, DMSO
AEFR S AN AR D IR AVOs, 2 Gefitinib 40P )5, 40 g 4 2
PURARLT Y1) AVOs (8] 3) . Western blot #2575 W, bl &
Gefitinib V¢ FE BTN, A0 A WEARICH) LC3 1ZFGERIM(E 4) .

A.Ta b st B8 (10 nmol/L Rapamycin ) ; B: DMSO ( 2¢ B4 ) ;
C:50 nmol/L Gefitinib; D; 100 nmol/L Gefitinib; E: 500 nmol/L
Gefitinib; F:1 pmol/L Gefitinib

3 Gefitinib {3 PC-9 Zfiif1 AVOs F=4

LC3(18x10°)—
LC3(16x10°)—

1 2 3 4 5 6 7

1; Fa Pt B (10 nmol/L Rapamycin) ;2 ;DMSO( %f &) ;3:50 nmol/L
Gefitinib;4: 100 nmol/L Gefitinib;5:500 nmol/L Gefitinib;6:1 pmol/L
Gefitinib;7:2 pwmol/L Gefitinib

4 Gefitinib FiF PCY #Aff B HEIRIZHY LC3 Rk

2.4 X% B AT Gefitinib -5 PC-9 2m g8 =

WAL ARZE (B S) BR 1 pumol/L Gefitinib 43 PC-9
A48 h AT LA (25. 84 £3.53) % R AL T35, H WETS
55 Rapamycin( 10 nmol/L) Xb B PC-9 41 i 3 A5 [ E 8 1=, 1M
Gefitinib + Rapamycin BG40 3 PC-9 41 fitd J5 20 i 04 T R34 1N
(45.23 £2.57) % , 5 Gefitinib B25 kb BRZH A H 22 B BB G it
28 U (P <0.05), Gefitinib /£ F PC-9 41 i 7] 5|4 PARP B
YJ M Caspase-3 1§k, 1fi Gefitinib + Rapamycin B4 1E T PC-9
41y, PARP 85 4] F Caspase-3 {EALFREE W B3N (&l 6) .
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A:DMSO; B: 10 nmol/L Rapamycin; C: 1 pumol/L Gefitinib;
D:1 pmol/L Gefitinib + 10 nmol/L Rapamycin
B 5 Gefitinib 1 Rapamycin 41 PC-9 ZHff5| 240 A T

1 2 3 4

PARP(]17x10°)—
89x10°)—

total Caspase-3(35x10°)—
cleaved Caspase-3(17x10°)—
B-actin(42x10*)—
1:DMS0;2:10 nmol/L Rapamycin;3:1 pmol/L Gefitinib;4 ;1 pmol/L
Gefitinib + 10 nmol/L Rapamycin
B 6 Gefitinib 71 Rapamycin 432 PC9 @5 BATHEFTANEL

2.5 A4p% PBK/AkY/mTOR 13 5 i@ 5% 44 &1L

Gefitinib /£ FF PC-9 41 AT L5 [#2 PI3K/Akt/mTOR {2
B M, B0 Akt Al mTOR 2R #5821k (p-Akt A1 p-mTOR ) 5
EWL . BWEAE SR Rapamycin X} PI3K/Akt/mTOR .5 — &
MHVER . 24 Gefitinib §X & Rapamycin /£ T PCO 4L )5,
PI3K/Akt/mTOR {5532 S s® ZU A1 , 40 fl A= 7715 5 B ok 55,
MR 5y A TSRS (B T) .



5536 5 13 1
2014 427 A 15 H

LR N S S
J Third  Mil

Vol. 36, No. 13

Med Univ Jul. 15 2014 1379

mTOR(289x10%)— |
p-mTOR(289x10°)— -- - —
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B-actin(42x10")— (NS

1:DMSO0;2 ;10 nmol/L Rapamycin;3:1 wmol/L Gefitinib;4 ;1 wmol/L
Gefitinib + 10 nmol/L Rapamycin
B 7 Gefitinib 1 Rapamycin 4032 PC-9 #f i1 PBK/Akt/mTOR {55
EH=E 37

3 g

H g SRR M 1 BRI E T, 5 e 1) 4 A
RIBRFR Y], AWERE AT DAESE 4 i 2 47, XOnT LA
PEANRAE T, ZE AR S BY ) 4] 24 i vp R 3 9 VE RS
— TS R T R 200 LA R A A5 XL
FAER A R A AT LG foff e 200 e 2 fie 35 43 2 1 BT
s AR e k4, 1 B B W ) B SRR R
LR S 2 BB , PR A AR AR R Tosiae ™

W 118 RS ] 30801V AT LA S M A R - 1)
YRR AR VE R . ATHARESE R ] EGFR #1 w)
5% Gefitinib ¥ % EGFR HF 4 %] NSCLC A549 #0
H1299 20 i1 [ Wt , - FLix A B e B g R4 /R, fE
%%ﬁmmcﬁmmmﬁwaﬁﬁmoﬁmﬁﬁmf
] Gefitinib £ EGFR =28 A1 NSCLC 41 it & W1 #2
HOVERAIRLE] . 2558 B~ EGFR 19 48 g FH4 %2R 1Y
MJiifigseE PC-9 4148 Gefitinib AbFS 40 AVOs %t
iﬁ%iﬁﬂ HEEAR Y LC3 338 EJt, Ui Gefitinib

) R 175 K EGFR 2878 B NSCLC 411 Jfd F 1 o
MTT it 3 AN B R T Western blot £ ) 25 5 1 UE #H
Gefitinib 7| PC-O U358 , 5 A MM 1T,

AWFFREE R &I PCO 41 i 7 W v] B 2 — Fh e 9
T-fE M. A 83 T M Rapamycin 7] DL 3% 54 fin
Gefitinib %475 PC-O 4HAE A /E T, 2 72F 40 ffd 4 T, PARP
BYYIFN Caspase-3 {6k [FIHT, FATIE 1 E 2 Gefitinib
F1 Rapamycin X} PI3K/Akt/mTOR {5 5 (1 J#451F o
KAEEHFFE O UESE PI3K/Akt/mTOR J2 24 Jifd 3% 5 Fl A7 1%
MRS 205 5 2 26 S , 40 M3 56 A48, 15 )
FAR, R 45 45, B & B PR T, Gefitinib 1 Rapamy-
cin ZLFE PC-O AL 2y a] 5[ p-Akt F1 p-mTOR 3k [
i, 1M Gefitinib BX 4 Rapamycin 4t ¥ PC-9 40 il 5,
PI3K/Akt/ mTOR {3552 51| 5. 2403 , p-Akt Fl p-mTOR
B AFRIBIE— L REAG, #2758 Gefitinib F1 F 1 0] 58 3 [5]
PPl PI3K/Akt/mTOR {55, Wi & W [ i — 2175 & PC-
O AT

25 LA FRATTIA A IR 45 i AL B X T e e
TRIT SRS RN IRE 245 W ) B e B R X, W A
MW AN [ A 5 AR 248 T8 1% ek 9 200 e v 2 4 ) LR A

eV B WA Sl BT R RS AR IR AR Y T
AT S B, HAT RS IS M (E RS, FH AT
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