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HE B® T AZDO291 MR T H1975 i 4 i ) 40
PA A M T 2 1 BOR( ERK) (3R 8 B( AKT) A5 1%
T B SRR I T 3( STAT3) {5 S A2 1k, Ik 5 STAT3 1)
HFERON S TTREMLE . ik Rk 2l AZD9291 fF
FT H1975 Ji5 , Western blot #: i 55 g 4k A AE w5 g 4k STAT3 .
ERK.AKT B (£ k. MTT B4 AZD9291 & STAT3 #iji
Tl 750 B 247 T 3045 %o 40T L ) e o 2 0 R R AR 2
KA XA T 1540 . Western blot #:i AZD9291 BE&
STAT3 351 /5 B 2 Ak S AR B IR {1k STAT3 25 1 A2 fb 1 -
SR 2y AZDI291 fEHANNE)S , pERK. p-AKT KK,
p-STAT3 B4 5. PIZYERE W] B MH HI1975 40 iy 1458 , i3
TFHZGH( P <0.05) , ZIAHFEEH(BREHEE <1) o W
ARG BN R IER T MER. A4 5 R4
LU T p-STAT3 BHA/EM . i AZD9291 Fi1 STAT3 il
FEBCG FAZ5XT HI1975 Fy3& 5 A W b 30 il 4 F OF AT DAR i L
T A, A RAEH , FEALH 8 98 p-STAT3 FEH
#ik.
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H Al 80% fii g £8 & 4 /)N 40 B fii 9 ( non —
small cell lung cancer, NSCLC) ,5 TFEHEERA15% ,
WURAE" o 4> F 4 IA ST 26 I 167 PP i A
TN, B — AR B KN S R T R v 1
#1155 ( epidermal growth factor receptor - tyrosine ki—
nase inhibitors , EGFR — TKI) Fj#ii&8 7 358 i &, {5
AR AEJF I Z P BT R I R 25 HL
i, A5 2 2 A= K R T 3Z 44 ( epidermal growth factor
receptor, EGFR) 4" 4 . 35t 4% 451 5« IF- 47 55 % 1 0%
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23] 4 =R EGFR - TKI 1 AZD9291 ( osimertinib,
BT JE) Egdtt e T T790M FHAE NSCLC 3%,
(BTG ATAAT iR Y o {551 5 S SIS IR 7 3
( signal transducers and activators of transcription,
STAT3) 752 Ffiseg , 4 Sk 35 < fii 11 2L i 98 rh Rl Bes
STAT3 [y H A 1 1 AT SO 1, A7 #0387 i
STAT3 {55180 % rl 4100 ol 68 40 P A 0, 8 ik 08 25 90)
AR AT 2 BRI AZD9291 Ak H] H1975
J5 BRI R, DL R ] STAT3 il % 2 75 1
5% AZD9291 B I A1 Fl, O L STAT3 iy 4 k{ #Y
NSCLC & Y7 2 BB F S50 M -

1 #B5EFZE

1.1 SRI§#F# RPMIH640.FBS Ity H 35 [F Hyclone
/NEl; MTT W B 26 B Sigma-Aldrich 2 &]; Western
blot 1427 & Y67 e H & [F Millipore 2\ &); H1975 2
L ER TR A8 It s A5 i S s AZD9291 H &[] Astra
Zeneca /v A BLME; STAT3 14 7] ( 75 45 S31201)
% H 25 [E Santa Cruz Biotechnology 7\ #; Annexin V-
FITC P8 T30 & B AR VD DU AE PR 2 | B IR
A3 1 4 B B ( phosphorylated protein kinase B, p-
AKT) 17K i F# B( protein kinase B, AKT ) HiiA.
W2 AL 40 Bt 415 5 I8 19 8 ( phosphorylated extra—
cellular signal-regulated kinase, p-ERK) FI4H il 4ME
S T 18 i 5T 1K ( extracellular signal-regulated ki—
nase, ERK) . p-STAT3 #1 STAT3 ik Wy g 3£ [H
Cell Signaling Technology 7~ HJ

1.2 WHZE

1.2.1 @mpic  HI975 BT 5 10%
FBS.7545%%5 % 4% 100 U/ml f 10 ml RPMI640 ¥%
FEWC, W FRAE AR IR B IR A0 AL Ty 2 ~ 3
d, PO R A A0 B TS

1.2.2 MTT & HU96 fLAR K H1975 4ifi 4 Fh A
W BEALECE 2 0004, 35 52 46 5 9% 24 he 43 0h
AZD9291 B zh 2 ( AZD9291) | STAT3 #J il | S31-
201 MZGL(S31201) o 2 5250 41 e FE B 14 52
H6 20 BEH 6 ANIAL, I AZDO291 B2 i b B
K W P E N A 2.625.5.25.10.5.21.42. 84
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nmol /L; STAT3 #1157 S31201 B.24 £H S5 U6 ¥k )5 4y
SBET R 11.25.22.5.45.90.180.360 pmol /L. 5
PL 6 FiAN[FMR B AZD9291 Al STAT3 il il 77 B¢ 4 44
3R 72 b JE, LI MTT %38 20 wl, Jeii 4 h J5
ek BVE W, AL 150 pl DMSO, il 5 4% 5% 3% 5 16
490 nm JE T P W2 G B ( optical density, OD) {H .
ANMLAEFEAN AR %) = [1 - (5C8e20 OD fi - =
F141 OD ff) /( X #E2H OD fH - %5 (141 OD i) ] x
100% o 433151 AZD9291 1 STAT3 431 2k 4k
J 4 B ( half inhibitory concentration, ICs,) A1 A
8% ( combination index,Cl) . X} TG LRI 4AM A T
SIS Western blot SZ I ¥4 % FH AZD9291 ¥k JiF 20
nmol /L, STAT3 #i1] S31201 ¥ 100 wmol /L fF
g SR 2H 2 e

1.2.3 AX@mpeRien el HI975 355
TE 6 FLAR A, B R 1 x 10° AN/L, 5258 43 4 Ry 3 iR
2H, AZD9291 P2y 2H , STAT3 1 i 57 B 25 24, LA K
AZD 9291 FI STAT3 i FIEA FHLG . I ATE
W25, A HAB R SR Bk TR 5597 72 ho PBS o
Ve 2 i, B A B . B OHLE G S min, FE BVE
W PREB AN 23R EAE A Annexin-V 455 400
wl,5 wl i Annexin-V 4e£4,,10 wl A9 PT 4eft, BEG0%
A 5 mine 1 h &AL

1.2.4 Western blot 7% % 1.2.3 FE#704H M
2538 72 h, T A ISR A0 L, B SR T R LR
1, BCA YA 85 R BE, Wb /K /K 15 min, B0 AL
P12 000 r/min, & 5.0 10 min. KA
10% SDS-PAGE Hrra k.4 °C 44 F 80 V #5 i 30
min, 5 4 120 V 54570 min, 58 U 5% i ig 95k
IR FEMA2 he IIALLT = 1000 He BIRRREAGPTIA,
4 CUKFHIE - TBST Yk 3 i fa, InA Z$t( 1 ¢
5000) , 23R 1 h, TBST F¥EM 3 . JHAA ECL
RICH, G rh T B R . S EE KR
FH Tmage J #5347 -

1.3 ZitF4hE  ASLREE 3 K. SLEHER
F SPSS 17. 0 Geit Bk BEAT 43 Mo BHE LA « £5 R
7N 22 21 ) Y H0 ) U BCR H one-way ANOVA (HLA]
B LM o LhP<0.05 HESAELGITFE Lo

2 H®#ER
2.1 AZD 9291 F1 STAT3 #J&IFIxt H1975 ZHAEE Y
WEMMEIER AR TI SR a5 R, w2 WAE

FH 72 h,MTT 255 5%, AZD 9291 i1 STAT3 11 1 3
Xf H1975 43 fY 1C, 84351 4 ( 20. 00 +3. 65) nmol /

L 1 96. 00 +15.30) wmol /L, 3 F.Fifi % 25 % e £ 1Y)
T BRI VR FH o B 2 3 5, ELAT R A
(F=113.89.138.68,P <0.05) ., L& 1.
AR EE Y AZD 9291 14 STAT3 1) i 71) &b 3
H1975 4iffd 72 h, MHXT TH 2520 , B 25K 5 J HG G A1
VR HIB YR ( F =36.39,P <0.05) , %K G 254)
IR CT ¥y <1, RIL PHFEON( # 2) o
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2.2 AZD9291 F0 STAT3 %5 Bt & 12 3 H1975
BRI A A SRS 0 235 St 7 o) R 4 o 40 i 0
T=%H(3.59 £0.62) % ,AZD9291 FI STAT3 45
B2 RN FRZH A0 R T 4 51 R (6,09 £ 0.76) %
F(10.13 +1.57) %, BB TR TR L F+R8
(22.18 +£3.24) % o WA 25 41 09 40 L I T 3R 0 B
MAHZG A RS, ZFARITFEX(F =
84.043,P <0.05) . LI 3.

2.3 AZD9291 1 STAT3 M #IFI A RBESAY
3t H1975 40 B2 AKT. p-AKT. ERK. p-ERK.
STAT3.p-STAT3 EARIEMFM WK 4 /5, K
W57 5 %) R 41 A H %, AZD9291 B B B - 9 p-
STAT3 £& 7K, 1 p-AKT il p-ERK 25 1% A
KB W N, 22 74 Gt 8 L (F =45.80.
20.66.232.02,P <0.05) ; FiZG B4 41 p-STAT3 %
H/K -5 AZD9291 HZGeAH LBl B TR, 2R A5
e Y (F=29.80,P <0.05) , WKl 5.

3 wtig

STAT # FI 505 0T LA T 240 L AL 532 AR 0T
HrP 2 2 TE Ry STAT3, Z R 4 IR T F A K A
Tl LA HAS AL 75 2 R0 A ZEBAEBR P STAT3
UM 53 s S 5 T 2 R R B BUE (5 5 1l
e A2 K B P A 5 e S s A S A . e
IEHTROLT A STAT3 {55 B 3G TRGE (HRp L i
B RT , 32 Z b PR P I T A9 o I AR 2 A
580 SIESE, A8 LR I R  FL R K i3
Jis S STAT3 Y47 S5 T 45 22 A9 3815 - STAT3
25 7 MR A S5 e AR 28 B R LA A A
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T TAE A PORT 8 AR R 4
JEAEE BN N A KK FERREN &S
STAT3 FLfE7EH VI L 2T o W, WA
STAT3 7 fed Hr AL, AT 11X STAT3 $ )36
S 25, N e b IR IR T R I — AN BOs 1R

DA Bz A 4 TR - 32 AR R 8 i 0 o R VR Y 7 AE
NSCLC FIAYT Y H 25 i 4 o B 007 B, K 17 F 8 ) 4
M2 A T 25 B4, o KR —2F i 25 AL 2 EG-
FR () T790M i/ 5 %845 a8 - MET 4435 "'~ {HI2 4
NGB G A e A L AR RS
STAT3 fySEHIRILA e WFFE™ ' 380 STAT3 wf
VIS i 40 M AE 3R 07 25 9 vh B 38 N g T, S B
R LT 2. Chiu et al " B & B pS3 BOFARE
RITA 5354E8: R B A 48 hnxt H1650 sk, &
SEHLE A I STAT3 (3% [RIRERY, STAT3 ikl
# WP1066 =i/ T4t RNA 7] L) 53 H1650 {374
WAAG: LA HIESE STAT3 X445 H1650 767 JE £ e
(T 254 2 X T EAVEM . Kim et al " BF5E 30,
PEPE H1975 F1 PCO/GR X i FhiESH T7TO0M 2745 [
NSCLC 20 J % HE 47 16 I, % 300 B 3 35 Jg il LA S0
IL-6R/JAK1 /STAT3 {5540 % , T 238 o [ 40 1L-6
Ko i {5530 EE BT 770 40 JAK 0 1) 57 a2 TL—
6 HAIPTAR T DL 2 B T BTy R e B9 4T R B
JEPE . L 25 S R AE /DN SRR T % AR 52 56 v e

WS R I i — S 25 W 4R T b S R 6%
BRI ) 0% STATS i 75 it PR 265 . Li
et al ™ HIEFRTE NSCLC 1, JEIEE: JE 3] PTPMeg2
23K [#15 STAT3 v Y705 #figfk I+ 18 bel2 /belxl
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4 AZD9291 {Ef3F H1975 ARG5S @B EANTL
A: AZD9291 PAZGE ARG p-AKT & AKT & [17454k; B: AZD9291 BAzi/EFH4AMif5 p-ERK & ERK 2 [17454k: C: AZD9291 %125 {E FI 40 fifd
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AL AR 208 AP I A5 5 Tl S A OG AEAH 40 Nidosamid sl /M40 RNA 0] Ui 5% HCC827 Yy firf
XHL % B e T 2. U R Rk STAT3 il sn] 24, LA SR RE A B A e 52, Ju i B e Ik &
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STAT3 15 77 3% 5 9 ZH 2L i AN AR T X 8k
MR T B EGFR-TKI w] G8 (1 1iif 25 ML, by 5 R
it 8 1) 245 O i A B AL T — BT TR T R WG

R T A AZD9291 J5 4 At PN = A0 fifd 3
TG DL, A S TR T 40N EGFR R i 32
B GEAR b . Hoh AKT K ERK 58 6 #F
IR S 4 B BRA S8 B, (0 STAT3 {5538 B 20 55
UG, HLBERR AL STAT3 Fifi i) F 448 = i b v . BRAR
AZD9291 57 R 0 3, (AN AT skt G b 2 B TS
2, STAT3 /) 58 306 vl A8 AZD9291 (IR YT AR
RAEM—AHE, BrLL 7 LL AZD9291 B4 STAT3 Hij)
HIFIR T A EL X H1975 40 i 2 486 58 175 00 5% 1
W ARSNSZK, 7E H1975 40 ik 5 5% AZD 9291
A1 STAT3 HIHIFIEE A B X H1975 40 i 4 470 384 4
VEFIA il T4 B2y 4, 23 i A 2 R it 2#
=X, A, 1 CL i, AZD9291 1 STAT3 171l
FIBCA R CI < 1, FRBA P F B A A B B R AR
F o RIS, 38 A 0 QA A S X R T R 5 4G DU, AR
5% 7 AZD9291 F1 STAT3 41k 51 5k 4 7l B f5 A 3
H1975 40 Mo P& T (94 F . AZD9291 7E4E ] H1975
Je B STAT3 5 PR B g , Hon e ik — s 17
U BB TR S 0N X ) ) AR
PEREAL , BT LABXA 7 F STAT3 $il 57 J5 AZD9291 H
U1 1) 40 L 34 A 5

25 Rk, AZD9291 FI STAT3 41l 771 5k FH Xof 8%
i T790M 2278 H1975 4 bk BoA R4 (10 b R 4R
FH L AT B4 20 i % AZD9291 fi 450k M: , M lfe IR EG-
FR-TKIs FRAS PRI 245 F0 5 1767 S 08 1 S2 36 = 4K
Pt BIRYT M o (AR SIS CA RSN B 5% L M T
HE—25 B s 5258 K PRI B8R E AR N A
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Synergistic effect and mechanisms of AZD9291 combined
with STAT3 inhibitors on H1975 lung cancer cells

Tang Jichun', Yuan Yuan®, Jin Wei',et al
(' Dept of Oncology , The First Affiliated Hospital of Anhui Medical Univerisity , Hefei 230022;
*Central Laboratory of Binhu Hospital ,Hefei 230061)

Abstract Objective

To investigate the changes of extracellular regulated protein kinases( ERK) , protein kinase

B( AKT) and signal transducers and activators of transcription( STAT3) signaling pathways in H1975 lung cancer
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1l 77 = B & T Ak 55 = 7= £ BY B R 55
H 3t NBHE HepG2 4 i & w1 & 4E A

RIEHE, 8 & 1

WE BE W W AR R PCARXT AT HepG2 4R XERIRERS A XEHRS 1000 - 1492(2018) 03 - 0373 - 05

i 25 B 348 5 0 s A B A I VR R AT RE A TR IR . Tk doi: 10. 19405 /. enki. issn1000 — 1492, 2018. 03. 009

SKFH MTT 20 A v e 52 B0 B 55 ) =) DS AR A9 HepG2

NI TR TG I AN o I WA B Y €0 1 L2 ] ) DG b % JHE 4 5 2 AN At 25 B A DL B 1 P e =2
N HepG2 4N H W /IMARYSZI . Western blot 346 VTR R H % R R R, YA

HREF RS A0 2R 11 i ( AMIPK) i L 3 ) 7 0 R R R FRIAE | T — F 42 16 R R 5T 1O T o R s = — 1L g

( mTOR) £ AT HepG2 U9 RE. 4R 10 mmol/L — - = o s g S AL $¢ fhe g
VAR JE 1 T 7 DA R 200 360K 8 HepG2. 201 I 1) 38 4035 3 , L ﬂm*ffifm?zﬁ I R fqﬂ”g E‘iﬁg ?;%‘
WA HepG2 ANABF [ 1 MARIBCIE , B0 AMPK 223k peqe AVBUIRBTAR XURZY , BAT A B0 PR HURUEAN
mTOR fF3k, FLFI40 wm [0 HI R s cQ) oy PUl/IMREREESEHY AR 2 1 25 BRAE H] L B =) DL AR O& #5
i, CQ AEASH4HR 10 mmol /L ¥ 5 ) 7 DU AR ANFAE HepG2 2630kt HLZGA00Ka e  MAFI i 5 Tl & BRIt e L AR
ARG . B BA MR CQ M b A AN AT e KB G T IT 7 VUM 5
o e PRI ISR 1t D K 045 SO0 42 AR
YL Hep ° [2-3] Ay N
o N . RS 2 R I AN A 1 AT G B P
e oy VA v A FR < AR s e 1 1 B TR
At R L A I T, 2 e R L B0 4540

2017 - 11 - 17 21l A RN R 5 00 2 AR BEL LR 40 A 9 s (H A 2R

S H: TR AP 55 KI0ITAIT9) ISR 0 UM A R AR LR 4 10 85 L
A B RER R & S repil Py P v N

T R AR RS S8 23002 R I R 7R 02, 0 1

{44 141 SRS Lo -9 :
b Lo, BFIE ST AT Bmail: juanjiniez@  TEPHRBLE T PTHIE AR A S R OGR4

A2

163. com /E;J‘L\JE_ Eﬁﬁ%*%él@%o iﬁﬁﬁ% E‘Eﬁﬁgﬁiﬁ

cells after AZD9291 treatment. To explore the efficacy of AZD9291 combined with STAT3 inhibitor on the growth
inhibition of H1975 cells and its possible mechanism. Methods The expression of phosphorylated and nonphos—
phorylated STAT3, ERK and AKT protein were detected by Western blot after treatment with different concentra—
tions of AZD9291 to H1975 cells. After using AZD9291 and STAT3 inhibitor alone or in combination to treat
H1975 cells, the antiproliferative effects were detected by the MTT method. The changes of apoptosis induced by
AZD9291 and STAT3 inhibitor alone or in combination were detected by the flow cytometry. Western blot was used
to detect the change of phosphorylation and nonphosphorylation of STAT3 protein in AZD9291 combined with
STAT3 inhibitor. Results The expression of pFRK and p-AKT was decreased and p-STAT3 was increased after
treatment with AZD9291. The combination therapy with AZD9291 and STAT3 inhibitor showd an synergic effect on
proliferative inhibition compared to AZD9291 or STAT3 inhibitor alone therapy( P <0. 05) , which showd an syner—
gic effect( combination index < 1) . In addition, apoptotic rates were significantly increased in combination treatment
compared to the single drug. Moreover, the combination of AZD9291 and STAT3 inhibitor produced a stronger in—
hibitory effects on p-STAT3 expression than single drug treatment. Conclusion The combination of AZD9291 and
STAT3 inhibitors significantly inhibite the proliferation of H1975 and promote the occurrence of apoptosis. The
main mechanism may contribute to the down-regulation of p-STAT3 protein expression.

Key words non-small—<cell lung cancer; AZD9291; STAT3 inhibitor; combination



