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[(FE] HNY & L -EE AL (epithelial-mesenchymal transition, EMT) 7E JF /)N 40 fift fili & ( non-small cell lung
cancer,NSCLC) H & H52 # AE B JE ( Gefitinib ) 3557 SO M i 7R FH WL, J7i8 7B E 4 PCR LK1 NSCLC 8%
EGFR JRASIRDL ; S e 20 AL vk K M9 41 4L rp | BB K 25 1 (E-cadherin ) FI2F 4 3% 4% 8 5 ( Fibronectin) B 3K 11§ 00, 781+
EMT 535 Jz 4k K R 152 1A % 2 BR T 41 411 75] ( epidermal growth factor receptor tyrosine kinase inhibitors, EGFR-TKIs ) J& 77
BRI R R, RIMEBCANG R AR PCO 41}, 2 TGF-B1 Je ZALFL 4 J& , WS40 f % 25 2= 28 Ak s MTT £  TGF-B1 4k
BUJS AHHE XS Gefitinib SUBE R 520 ; Western blot BiriiE EMT ARG HR 108 1 ALK EGFR 5558 % T i 2k 1 1 42
k. &% 43 {6 NSCLC frAstr, EGFR 19 21 AP T2 % 58. 14% (25/43) . H A EGFR JL[H 228 (i E-cadherin
K F2 kK B2 5 F EGFR BFAE 1 (70.00% vs 30.00% , P <0.05) . $5% Gefitinib K45 5% K 46.51% (20/43) , BLA5
E-cadherin [H M3k 1) B E TG Y S M BH B 4-F Fibronectin fH: i) 884 (65.00% wvs 30.43% ,P <0.05) , TGF-Bl1 A%
PCO 21 i ) 7] 57 R0 U A5 5446, E 3R] Fibronectin 383X ; 5264 PCO AIMIAR LL , TGF-B1 AL A2 IXT Gefitinib 4 B2
TRE(P <0.05) s ik PSR T FEFERES AKT 1 STAT3 Byf52iGifb. 4518  EMT 7£ EGFR-TKI fijf 25 i & ¥ 5 B 24k
F3,TGF-B1 #5511 EMT 7] 215 PCO 4% Gefitinib (1 BUak M , 3X R0 AT RESE il 4 7235 1 AKT 1 STAT3 i & FEEH
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[ Abstract | Objective  To clarify the role and mechanism of epithelial-mesenchymal transition
(EMT) in the sensitivity of non-small cell lung cancer (NSCLC) patients treated with gefitinib. Methods
Epidermal growth factor receptor ( EGFR) mutations were detected by mutant-enriched PCR assay, and the
expression of E-cadherin and fibronectin were evaluated by immunohistochemistry (THC). Cultured PC9 cells
were treated with TGF-B1 for 4 weeks, and the morphological changes were observed by phase-contrast micros-
copy. MTT assay was used to detect the sensitivity of cells to gefitinib. In addition, the expression of EMT-
related marker proteins ( E-cadherin and fibronectin) and EGFR downstream signaling molecules ( p-ERK,
p-AKT and p-STAT3) were assessed by Western blotting. Results EGFR gene mutations were identified in
25 of 43 samples (46.51% ). The frequency of E-cadherin-positive samples was significantly higher in the
samples with EGFR mutants than in those with wild-type EGFR (70.00% wvs 30.00% , P <0.05), and the
overall response rate to gefitinib was 46. 51% (20/43). The treatment responsiveness in the E-cadherin-
positive patients was significantly higher than that in the fibronectin-positive patients (65.00% wvs 30.43% ,
P <0.05). TGF-B1 could induce an EMT morphological alteration and up-regulate the expression of fibronectin
in PC9 cells. The sensitivity to gefitinib was decreased in the PC9 cells treated with TGF-B1, and the activation
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of AKT and STAT3 were observed in vitro. Conclusion

EMT plays an important role in the resistance to

EGFR-tyrosine kinase inhibitors (TKls). Induction of EMT by TGF-B1 may contribute to the decreased efficacy
of gefitinib therapy through sustaining activation of AKT and STAT3.
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AR B AR KD 52 S T 2 TR 4 Tt 40 11 77 ( epidermal
growth factor receptor tyrosine kinase inhibitors, EGFR-
TKTs ) Sy A A 7318 1) 250 04 % B B2 ik R R T, Rl
NGB Al 98 ( non-small cell lung cancer, NSCLC) B 3%
PRIk TG, SR B VR YT RO EAT , 1% 24 AN ] skt
Gt AT 25 L DR R AR 25 L, F & B
PR 24 SR s S A 0 B AR RIS R BT, I B -[a] 5
¥4k, ( epithelial-mesenchymal transition, EMT) 1] fig /&
/0N 20 0 i g8 B8 & X EGFR-TKIs fiif 25 i ML il 2
— ST SR EANLA A AN BB . ABESTER ST EMT AR
5 EGFR-TKIs fiif 25 2 [8] i) 3k 58 S vl GE Y 70 Bl
B 7E4 NSCLC B 1 25 VR 7 S (B i L

1 #REFE

L1 s RFEH

WA T I 27 g 25 — B JBs = ¢ 2006 4F- 9 F 2 2011 4E6 A
FrPARDIER, #5323 AR JE ( Gefitinib ) 167 I 485 PILIE 52 4 Jili
JiRIEE bR AS 43 ], A5 T4 20 9], 2otk 23 i, iR LAF RS 62 (34
~81) %, BHEHREE MINEE . JTE REEEAIE R . ALEY
B A RS, B4 32 250 mg/d Gefitinib ARG YT, MR 44 52
198 B9 97 B PE A 5 ME ( Response Evaluation Criteria in Solid
Tumors, RECIST) " #EA TP A4 o
1.2 AR A

RS PCO 21 1 1 TR B 5 A B
TGF-B1 Wy H R&D 72\ 7], E-cadherin, STAT3 | p-STAT3 | AKT,
p-AKT, ERK | p-ERK Iy H Cell Signaling Technology 7y ],
Fibronectin It { Santa Cruz 2\ &, HRP Fric L 230/ BB P
IgG 1ty B Cell Signaling Technology 2\ ] , B} FH B 45 2H 4R Ak 2448
# Ultra Sensitive TMS-P {7 & . DAB i 23857 & W B 48 & 15
BT
1.3 mpessi

PCO 4ilfi ££ 37 C 5% CO, Z& 1T & 10% fifi 2 M 375 |
1640 $ 7Rk FR . AifIZE TGF-B1 5 ng/mL AbFH 4 J4, 43 K
B 1K
1.4 EGFR R % 454

2 J5 10 wm A7 8EY] 22 B B K S SR DNA., #424S 58 i
SOV (B D) B 4 PCR 3% R EGFR JEPR 19 21 4h L F-5¢
AETEOL . FE A2 AT I R I E

1.5 Sy aB A am il g A 2 Am AR 8 kA

AWEY) & B Ok BRI R FELME A~ 4 C
W, “HERIFEE 1 h,DAB 0, IR AKE & 4L ; 2h BRI K 43
Ak WK GBI R PR e B . P20 PR D) R A PR e X R
PBS U — i Hxs IR, S5 H0 5 - 2 M RN ( 55) 20 M I
BB A0 e 0 JURL PR PHAME B (0 25 51 . BEMLILER 10 A4~ = f5
¥ ARHED) vl 58 0 R P B o R R IR A R Dy
R O B G (6 B €6 PR 20 M 4 < 10% 5 BH A 4 ME 5 = 10%
Yo B
1.6  Western blot #&| & & & ik

W 4R IR L, BCA WU & B AR . B,
90 V H13k 30 min, 110 V H1 B> B8 1,380 mA #4152 h,5% it
BEAFWE ] 30 min, fITA—4T4 CHFE TR, TBST PEKL 5 min x
3 W, IMAKTRL HRP Aic — 40, W T E 1 h 5, TBST ¥
5 min x 3 ¥, 985 05, KOADA B8 R 58 1if4
1.7 %it¥sik

K FH SPSS 13.0 Geit a4, 4Ll EdsiqT « Ke i, Z2 41 [A] L
BAT I 25117

2 HR

2.1 E-cadherin . Fibronectin £ NSCLC 2 2% 4% A & ¢
F AR L EGFR R & A=i8J7 R M) X %

TE NSCLC #H 41 v E-cadherin [ 1 32 ik 2 46. 51%
(20/43) , &3k B8 0T e 2 M 8, 3550 7T DAt A e £ 5
Fibronectin FHPEZE 53K 53.49% (23/43) , F %1 3235 F 4 ffa Ji
FANMLTT (B 1) o 43 #i] NSCLC FrAs 25 ik A7 4E EGFR J
19.21 b F 78, 5248 0l 58. 14% (25/43) . Hh
16 BISHAMNEF 19 B SRAE,9 B SN T 21 1858 jHir, A
EGFR FE R 2825 1 M9 E-cadherin (3% ik 7K F g 3 & F EGFR
B A1 (70.00% vs 30.00% , P <0.05), %5 Gefitinib A {&4
BORN 46.51% (20/43) , FF E-cadherin B3R A 19 B IRTT
SN PR 24 Fibronectin MY 35 (P <0.05) , L3R 1,

Y AN Y
A :E-cadherin % i% ; B :Fibronectin % ik
E 1 E-Cadherin #1 Fibronectin &[5 7E NSCLC AZirffyFRi%  ( x400)
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#& 1 E-cadherin Fibronectin £i% 5 EGFR-TKIs j&47 & iz M/ % & 1 2 3 4
EGFR-TKIs }557 5 ik EGFR 19 21 #pgFoeA8 p-ERKEﬁi}Siﬂi —

Rt ik
A TFek P PR PRt P

E-cadherin 20 13(65.00%) 7(35.00%) 0.023 15(75.00%) 5(25.00%) 0.037

Fibronectin 23 7(30.43% ) 16(69.57% ) 10(43.48% ) 13(56.52% )

2.2 MTT &40 TGF-B1 422 5 4m i 3+ Gefitinib #%
Bk oy % oh
2% TGF-B1 L3 4 J& J5 2, T45 T Gefitinib 0. 02 pmol/L
VEFH 48 h, MTT A6 0 20 fif X 24 0 1) SOk 2% B, 5 13 R 2
TGF-B1 Kby PCO 40 M # b, TGF-1 AbFE 4 J 5 1 40 it %t
Gefitinib [JBUREIA B T R[5 (41.6 £8.5) % vs (28.8 +
7.2)% , P<0.05],
2.3 TGF-Bl # % PCY #m et & 5 TAL AR 3T £ &
) SR ARIE R G R Y
TR A 22 WA AR, R AL FR Y PCO 4 2 I R 41 i
5,4 TGF-B1 B , T 4 il £ BRI 2L (& 2) . Western
blot #Jig 7~k TGF-B1 Ff-%I PCO 4 ifi_I- f bric & 1 E-cadherin [
FIRFMIFAN ., SR T % 2 [ Fibronectin [ 423K # 4] i 2%
BEIM(E3) .

A BN B

A: k432 PCO mAe;B: 4 TGF-B1 AlH#LS 49 PCO tmip
B2 HAERRETARE TGF-LES PC FEEMEFTN ( x200)

1 2

E-cadherin(135x10°)—  co— a——

Fibronectin(240x10°)— - -

GAPDH(37x10")— W S

1. R4 2 PCO fmie;2. 2 TGF-B1 flist/s o9 PCI Znfie,
3  Western blot #illl E-Cadherin 1 Fibronectin & H R iEZT L

2.4 TGF-Bl #F EGFR T #48 %1% % il % 44 % vf

PCY 41 iy 1 22 TGF-B1 4L BH () PCO 41 M, 45 T Gefitinib
0.02 wmol/L /£ 6 h, £ 1 , Western blot £l 2 715 , PC9 4f
Jfi Gefitinib {E /5 , EGFR FUi#1Y p-ERK . p-STAT3 54k B i
i, p-AKT Bl 404l 5 2 TGF-B1 4AbHE A PCO 41l p-ERK
FIRREAR, 1M p-STAT3  p-AKT W B L ¥7% , 28 Gefitinib 40 B 4Th
SRALFREEE RS (L 4) .

ERK (44%107)—
p-AKT(60><103)HL- W a—
-
AKT(60x10°)— "— T— S S—

p-STAT3(86x10°)— —

STAT3(86x10°)— . S S S
GAPDH(37x10")— (- S <y,

1:PCY % fi; 2:% Gefitinib 42249 PCO 2 ff; 3.4 TGF-Bl 42249
PCY @ fig.; 4% Gefitinib + TGF-B1 & 22 ¢4 PCY 4m iz,
4  Western blot il EGFR {5 S @i TifHXEQRFRIZTL

3 g

EGFR-TKIs 7E 23 NSCLC ¥7 &% 5 4w B AE 1
i A 215 3 B bR 22 O I R 98 1 1
Fenl X HA EGFR 3 IX 8RR 1iF 14 28 42 i) NSCLC
MBI . HBEE IR AT, X S 8 A ]
G b A T 2 S OB S . AL, P EGFR-
TKIs Tif 25 AL ], %5 F 50 4 & 45 35 68 e 1 25 300
77, 254 S M A G R R T K, RA R X,
T790M 5875 [ c-Met JUi 35k X (1 47 14 4 TA 4 J& NSCLC
X EGFR-TKIs 7 A= i 24 1) 5 2 ZEAIL ], 44 1 ik 4
HLHI R AR TR 43 FR 3 A T 24, 415 148 22 LA 4 AT
F AR i R P AN S — 4 S IR SE,
EMT R W] 7E— € F2 B Lt EGFR-TKIs J&397 19 )2
ik, TGF-B1 w] 5 5 PCO 4l Jild & A= EMT M 17 5% i
PCO 4 fu % Gefitinib (15 , 356 F A5 N AT BB 2 38 2o
ek AKT F STAT3 T 4446 .

EMT J&45 b i 40 A TE 25 2% bk A ) &1 4k 4
Jif 5 [R] 7 5T 4 2 78 1) B AR O AR AR T RS I e T, A2 IE
WRE 0 A LR b R iR kR SRR
AR BN, EMT A2 5 T EGFR-TKIs i 25 &
AP Yauch 251 RAE X erlotinib AR B4 i 41
A4S I vimentin flI/8 Fibronectin 2847124 19 32
KA E-cadherin 35 7K PRI Ry 150l NSCLC
FEE X erlotinib I PRASCR 19— H 9 AE W4 bRid . X8
WIS BV T R EMT ARZS 5 EGFR JE IR A, 1A
Bz S8 I AR BRAFAE A G R, R B LA I f sl ] o 7Y
K X A3 AR 2L i T BEAZ 46 T-HE ] EGFR YR Y7 1) 8 A
HAREMIGRE S LB L RN e 5T
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Bk, 225 BAA G 5 B S R LA R AR IR
it 23 R A, Sl K b Gefitinib A %0 AT
FRIE—E, AT — B4R DT T g EMT RS
EGFR-TKIs W& 97 ) 6 &R, #£ 78 EMT 5 EGFR-
TKIs (13657 BUsbE A

1 BRI EMT 5 EGFR-TKIs ji 97 BUg
(OG22 SARSCAILH, FATTHEAT 1A G Mo 52 5, Al
FH TGF-B1 fEMiF S A4 EMT (1 kA=, 45 R R &
TGF-B1 ZLFH ) PCO 41 g &8 £ AR L Bl 2% , AH I 14 8]
Jidnic AL H Fibronectin (3K Fil, X4 R 55K AL
B BT RGE — 8. ATHE— BT K B TGF-
B1 5Ty EMT AT RE(RAH MU XS Gefitinib i BURAE . XF
F M & EMT J5 EGFR-TKIs 3597 SO T B AL
Tl A+ oG A A T RERE EMT FEAK 1 IR
A M AR A B X EGFR {5 Sl B A5 5K o BIFSEIESE
TGF-B 2 e E 22 Mt Wit 3 2545538 i U W) 4 FH 175
S A EMT R, ZJ5 A A 40 W i T R4 R i 4
4 ) S 240 AR A, 7 b B M b T N IR B 23 W5
S A Al AR 3 EMT . 52 AR,
TEAH L HP S AR DG A 5 300 B il 500 B, 2 B 8 20 I
ST B AR R A S e B TR R
O, I BEAR T AR AT AR W75 S 00 I R B R M B
B AT RN  EMT S SR 25 1) 2 A vl Bk
TR 20 X EGFR {55 MO e A8 S HCA {7 518 %
AT, Un B 2T 4k A= K 7 32 {4 (fibroblast growth factor
receptor, FGFR) | M/ M4 K B 1 ( platelet derived
growth factor receptor, PDGFR) 5 # oSp1 #& 4 &,
B 1 2 M 1) Smad {55, TGF-B 1 A i i #07% ERK
MAPK (i , Rho GTP [l PI 3 G/ Akt S530E 19 E
Smad {55l Z 5 ERE MBI KA. ABFE Kk
PR TGF-B1 #47% AKT FI STAT3 25 1 EMT ) &4, ik
M T B E XS Gefitinib 1657 ABURAE o

25 ik EMT ARZS AT 35 73 S t EGFR-TKI 797
RN, TGF-B1 AT 55 PCO 4 it & A= EMT, AT 52
i) PCO I X Gefitinib (14 UV , 33X RN AT BEJ2 il
T RFLETE AL AKT R STAT3 1 &4 4EF o
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