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Inhibitory Effects of Codonopsis lanceolata Root Extract on Cell

Proliferation and Invasion in Human A549 Lung Cancer Cells

Young Mi Park'?, Jun Sang Bae’*

1:INVIVO Co. Ltd., 2 Department of Pathology, College of Korean Medicine, Wonkwang University

Non-small cell lung cancer(NSCLC) is a highly malignant tumor with limited treatment options. Conventional
chemotherapy significant has limitations, including drug resistance and side effects. In this study, we investigated the
anticancer effects of Codonopsis lanceolata root extract(CLRE), a traditional medicinal herb, on the human lung
cancer cell line A549. Our results showed that CLRE inhibited A549 cell proliferation, migration, and invasion.
Furthermore, CLRE effectively suppressed epithelial-to-mesenchymal transition(EMT) markers, including N-cadherin,
vimentin, and MMP-9, induced by TGF-Bl. Also CLRE inhibited cell migration and invasion in A549 cells through the
downregulation of the PI3K/AKT signaling pathway. These findings suggest that CLRE has potential as a natural
anticancer agent or adjunct therapy for NSCLC by inhibiting cell proliferation and EMT processes. Further studies are
needed to elucidate the underlying mechanisms and assess the safety and therapeutic potential of CLRE in preclinical

and clinical studies.
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mete & AAMCR o WA A Fa Alols] BE o
29 394 1 UR d3E 2= & B sAUCh o F 80%
o]ArS x}X|5t= H]ANZ H 2 (Non-Small Cell Lung Cancer;
NSCLOJ2 RIZ3bl 71 ol o 5% F shiduch”.
NSCLC &RME2 Z7] QAONA YA F4ol g7l gzl %3
WA Ao gAolA AT F90} gon, o: U d
Hol: 99 F sttdyck*d. NSCLCO] wAdat Aol ot
g gejstA AYZo| ojste, oz sl W, ¥, 7t X oA
29] FMol7t gA HAYsto] Xl oL ZHFUL’. T A
dayn AR 5o AEyel WAL A, APy L A
ol4 Mgt xzol oiMs| steteyol 22 ALgEUCh Jaiy s
stege Az m5o] AFAY 4 glov, okg NPl WY
4 9ty T3 vandetanibdt bevacizumabi} 72 S}SHA|A|=
FE, 79U, 9B 9 £¥ 53 ge wAge SU¥ & 9
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. weby ojald arge meb| A% oAl AlE How,
154 HE D ookE AfozAe] HUE A7t gus] N
i et

A]-z7td A o|(Epithelial-to-Mesenchymal Transition;
EMT)= AL Hol9 x7] QAN Fad J&Z sty o] i}
oA Alze 4o /44 BIPNA Rz e 309 =Y
oz wslstt’®, EMTE E-cadherin &3 74, N-cadherin
9 vimentin W¥# F7[2 EAX|O)A|H, o] FAMZO] o]F/JTt
Aol H54e olL, o FYO ol2E Jshasln A b
¥ 37k AT, NSCLCe| BN AEAZ JUAE BF It
287-e]24  J|UA] AAA|(Epidermal Growth Factor
Receptor—Tyrosine Kinase Inhibitors; EGFR-TKIs)7} A&E] %]

ok BREL AE A4S AP VLA A4 w0l A
E]-m'“. EMT: TGF-B, Wnt/B-catenin, Notch, EGF, HGF, FGF
S3t 28 olgl Az A2 EPets 2T Yegaz PHud
Y o] F TGF-pE AZ 4%, 34 @ Eotg RWsh: mERt
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2, 52 o154% A% 532 4=5t9 EMT in vitro 282 2
2 AMgEITH.

tS(Codonopsis lanceolata)e ZZEZ30 JZFAF2 SH=,
Qe U FF 5 Sdoblore] A Aol AetE chAg xE
oz, HEAoE of8 U Agoz AgHol i, HE oo
C. lanceolatax S1E, o=, ISR, 3, &, °g, ux|d
5 B3 29, O 5o AW 2 34L Amsted 9 A
LEAH E35], C. lanceolata® ¥alt 7],
3 A4, g S che T ABS Azsts Aoz Ag
glo] YH¥. C lanceolata Bal: AL, Fulge
¢ 9 WolmEs ge oRlad 542 uei: Zo
Qo120 ol APEo] W2W, C lanceolata: THEF o
st 48 UehJE  polyphenols, tannins,
triterpene, alkaloids, ¥ steroidsS H|&Esh W2 Az2|dyd 33
B2 Fgstn A et ol chdt ofalstE Folw
B8, C lanceolata B3] £&E(CLRE) &= 1
8 2L sFEo] Hdo] digh b aate PESH Wo
R|R] %UkTt.

AAIA] NSCLCO] Rlzole 52 siataio] AMgslol gto
W, o Azge ¥ xolq ait MY & rt. o2
A2 Qs NSCLC A|&o] tiehd FIyezA AAZ9 &gol
Faa 9lon], §3] C lanceolata®t #2 AE9 &8 Et
BAEE0 NER Al AIHez AAE 4 Ao
2 AFoA= C lanceolata®l 2] FEFF0] QI HY A
70l AS49 AEY 4 @ A4 JANA P aahE e
£A] WAt

2

saponins,

4 4

i

R

1. 9Y(C lanceolata) ®2] 558 Az
HY(C. lanceolata) H2l= 20189 10¥, 35 AY A%
(Seoul, Korea)ollx| #+stgict. koA, ugt oY o= 2
2 ANE 3, A¥or UhEo] 374 AXsIH. 52 7Azxd ¢
o ®a)(100 g)= FF] 1080 70% oereS H7lstel 80°CY
A 8AIZH Zo 33] iR x&sgich £EEL U AuFt 3
rotary evaporatorg At&sto] 8ujE AAsty, §2 zsto]
o A}

A
29 P2 ESAC. HFHoE Je RUL olF A

2. A= v @ EMT 8%

Fojolq Jg vANE HY AEZFQA Ab9:
American Type Culture Collection(Rockville, MD, USA)ojA]
35t ]2 2= penicillin ¥ streptomycin(100 U/ml) 28]
1 10% fetal bovine serum(Gibco BRL, Gaithersburg, MD,
USA)o] =gt RPMI 1640 8JX](Gibco)stollA] 37 °Ce}t 5% CO,
20N wigstgict. EMT #gS f=st7] 918l A549 Ao
TGF-B1(5 ng/mL; R&D Systemss, Minneapolis, MN)& 48A]7t
S N5t

A

. Az AE LA
Mz BELES sy Yl WST-1 ZHAHITSBio, Seoul,
Korea)?} & /4 ZHAHColony formation assay; CFA)S AL
alo] ZA4slgct. WST-1 ZAANe] ZH2, A549 AZ(5 X 10%/well)
£ 96 well Zo]Eo] BZF35}3 24A]7F &, CLRE(250, 500, 750,
1000 pg/ml)E 24 E+= 48A)7F =9 X 2|5k, SpectraMAX 250
microplate spectrophotometer(Molecular Devices, Sunnyvale,
CAYE o]&sto 450 nmoA FF=5 FsT. NZABES2
chet 2ol Adtstol MEg(%)= LErACE
Cell viability(%) = (ODsso of treated cells/ODys, of control
cells) X 100

CFA9] 79 A549 AZ(5 X 10%/wel)S 12 well Z&o]Eq]

o 3y

oX

7-1}\]»

a

B335k CLRE(250, 750, 1000 pg/ml)2 A2Jst & 10¥ =9t
st 109 3, 22US Ekedl 1ysn Yd 232
Aot

4. In vitro migration ¥ invasion ZA}

As19 AZ9 olF 2 HE S Wkl 9
24-transwell Y (Corning Life Sciences, Acton, MA)2}
Matrigel2 F8% invasion AY(BD Biosciences, San Jose,
CA)E Ar8sto] 7451t} In vitro migration ZAAN] 732,
A549 NZ(4 X 10%/wel)S Y% Aujo] EFsHcH 1242 &
olg}= Mujo] TGF-B1(5 ng/mL), TGF-B1 + CLRE(750 pg/ml)
£ 48A17F X 2]5t9ict. In vitro invasion ZAAS] 7L, Ab49 A
Z(8 X 10/wel)S 9% Mujo] B339} 1242 3 ofh% A
o] TGF-1(5 ng/mL), TGF-B1 + CLRE(750 ug/ml)& 72A]7t
AstAct. 48 E= 72417 & membrane olFiZo] U= AEZE
A5t Diff-Quick 8M-S A25to] MY membrane?]
ofsioz olgalt AaT AEE weld 5o Ay Aok
(B1& x100)o0A] Mo HYstut.

5. Western blot

Nz RP7FE 1X PBS(pH 7.4)2 A|A5tiL, protease &
phosphatase inhibitor cocktail(Millipore, Darstadt, Germany)o]
Z3te]l RIPA lysis buffer2 NZE £5JA1Fict. Ea|% duixle
Bradford ZAPEE ol&ste] Aot 30 pgd TEAZ
SDS-PAGE A2 ¥a|st & PVDF membrane® 2 ZXo]A|Fict.
milk7}  Z3tel  Tris-buffered
saline+Tween-20(20 mM Tris-HCI, pH 7.6, 150 mM NaCl,
0.05% Tween-20)2.2 1A]7t FOF AFHA , 1x} FA|E ZFAI
A, AL" 11X} A= o3t Atk Ras(Cell Signaling
Technology, Beverly, MA, USA), PI3K(Cell Signaling),
p-AKT(Cell Signaling), AKT(Cell Signaling), vimentin(Cell
Signaling), MMP-9(Cell Signaling), E-cadherin(BD Biosciences),
N-cadherin(BD Biosciences), ¥ GAPDH(Sigma-Aldrich). A&
&, membraned 2&} YA ZAFstr HoA 1A FoF ¥k
Al7]21 ECL kit(Millipore)@t C-Digit western scanner(LI-COR,
Lincoln, NE, USA)E AR5t TiAZ &ty oulX|&tstgic),

Membrane2 5% skim
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6. RNA &% 9 Quantitative Real-Time PCR(qRT-PCR) £A
Az AP7He 1X PBS (pH 7.4)2 ANAstx, TRIzol Al
(Invitrogen, Carlsbad, CA, USA)Z A}8235}9 total RNAS F£&
sttt Al zAR] whHo] w2t PrimeScript™ RT A|2F 7]E
(TaKaRa Bio, Shiga, Japan)S Al23}o] total RNA 1 pgo 94
ALE 4388519t SYBR Green PCR Master Mix(Applied
Biosystems, Foster City, CA, USA) @ ABI Prism 7900
Sequence Detection System(Applied Biosystems)g ©]-835}9]
qRT-PCRO] £335t¢ict. 7F §X1e] mRNA H@42 GAPDH &
A walo] thgt Athel o AAbsieirt. qRT-PCRO| AR

L primer sequence: Table 19 U435}ttt

Table 1. Primer sequences used for qRT-PCR

Gene Primer sequences

KRAS Forward: 5'-CAGTGCAATGAGGGACCAGT-3'
Reverse: 5'-AGCATCCTCCACTCTCTGTCT-3'

PI3KCA Forward: 5'-GAGGTTTGGCCTGCTTTTGG-3'
Reverse: 5'-TCCCACACAGTCACCGATTG-3'

AKT Forward: 5'-CGAGCTGTTCTTCCACCTGT-3'
Reverse: 5'-CGACCGCACATCATCTCGTA-3'

Forward: 5'-CCCGGGACAACGTTTATTAC-3'

Accession no.

NM_001369786.1

NM_006218.4

NM_001014431.2

E-cadherin  poverse: 5-GCTGGCTCAAGTCAAAGTCC-3'  M-0043603
o (S ST
imentin e G ACCAAGOOAGIGAAICCAG S NML0033804
MMP-9 e 5-GCCOCOLCATCTOCGTTTC Ay NM-0049942
7. $7A8 #4

BE AY Ad: =g + BEWUALE BASEL Student’s

t-test®} SPSS(version 20, IBM SPSS Statistics, USA)9]
one-way analysis of variance(ANOVA)S A}£35to ZAA5Y Tt
p<0.059] ZSolH SAH golo] Gl oz TFskC

2

1. 99 ma] x&5(CLRE)Y HZABEL] ux]: &1}

CLREZ 7}7Zto] 29(250, 500, 750, 1000 pg/ml)Z A549
Aol Mgt & ARF U = EA WAooz A59 A2 A
ERESS WST-13 CFA ZAME AR&sto] &elstict. 1 ZAx
CLREx: tixa} vl@sto] A7 @ 5= OEA0R A9 Az
ZA1S A5ttt 24 @ 48A17F 59 CLRE(500 pg/ml) &2+
S izl vlsto] Zzb oF 20%2F 30% ol AlE FAlo]
F95HA A=} o, CLRE(750 pg/ml) &2]Foxe oF 45%
o 55% oF AE FAo] KA AXHE= Ae AU
(Fig. 1A). 271802, CLRE:= A549 N29| A2t FH& St 9
=802 AX|sIAHFig. 1B).

lo

2. CLRES] A 54 T3 thid 3 mRNA o] ot &}
Fig. 1014 Hol& Z1M3, CLREZ} A549 AIZS] ZAl7} 9.9
Pl B30l Ytk 72 Holxgich webd 9elt meqmo)

ZAN3 BHE Bxle] wrdS Western blot#t qRT-PCR #HH&
o|&35to] BA5Ieict. CLRE(S00 pg/ml) Xa] FolA Ras, PI3K,
p-AKT, 9 AKTO| G 2o fixzet ulZstele 0 Ras,
PI3K, p-AKT, @ AKTY] ¢hlAl whdo] ZhastQichFig. 2A).
g gl wW@ak 3 KRAS, PISKCA, ¥ AKTO] mRNA @
e o5t ZHAsicHFig. 2B).
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Fig. 1. CLRE decreases the proliferation of lung cancer cells. (A) Cell
viability was measured using the WST-1 assay after 24, 48 hours of
treatment with varying concentrations of CLRE. CLRE significantly inhibited
the proliferation of A549 cells in a dose- and time-dependent manner. (B)
Colony forming assays were conducted to assess the proliferation of A549
cells following 10 days of CLRE treatment. (**P<0.005; ***P<0.001.)

A B
CLRE (500 pg/mL) -  +
2
Ras | W=- e nCont.
S
'a BCLRE (500 pg/mL)
PI3K [ — o
%
b |
E *% **
AKT | oo s & ek
GAPDH | e == 0
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Fig. 2. CLRE is associated with the expression of signaling molecules
associated with the proliferation of lung cancer cells. (A) Western
blotting was performed for Ras, PI3K, p-AKT, and AKT after CLRE
treatment in A549 cells. The protein expression levels of Ras, PI3K, p-AKT,
and AKT decreased by CLRE in A549 cells. (B) Quantitative
reverse-transcription polymerase chain reaction was performed for KRAS,
PI3KCA, and AKT after CLRE treatment in A549 cells. In the CLRE treated
group, the mRNA levels of KRAS, PI3KCA, and AKT significantly decreased
compared to the control group.(**P<0.005; ***P<0.001)

3. CLREQ] A549 A& o5 % A& oA axt
A CLREZF A549 MZoA F54 aits Uepd 2 &
Astict. metA CLREQ ¥ &uts Zotk7] 9ol A549 A=

9] o]z 4 A& L3E in vitro migration ¥ invasion ZAS
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E3) &olstct. A549 AZo] o]5A4E o] EMTE SL&s17)
93 TGF-B1(5 ng/mL)S ArRsthch. 1 Az}, A549 Axof
TGF-B1& A2jg 2goA A=Y ol E A& 5ol tzxdl
yls S9sHA kst g golstgct Iu TGF-Bl +
CLRE(500 pg/ml}g A2|gt IFox= TGF-plo] o5 Z7Hd
A549 Az9| ol U AFsol CLRE 2Jaf {ojslA AA=le
A& HolxArHFig. 3A). FF ¥4 Al CLREx: TGF-lo] 9
3l Z7hE A549 M o5 2 &S 77 30% ¥ 26% AASHY
tHFig. 3B).

A TGF-p1(5ng/mL) - + +
CLRE (500 pg/mL)

Migration

Invasion

500

% *
w5k *

800 400
300
400 . 200

200 5 100 I
0 0

- + + - +

TGF-B1 (5 ng/mL)
CLRE (500 pg/mL) - - + - - +

Fig. 3. CLRE decreases TGF-B1-induced lung cancer cell migration
and invasion. (A) Cell migration and invasion assays were performed to
evaluate the invasiveness of TGF-B1-induced A549 cells after CLRE
treatment. (B) The number of cells which migrated or invaded the
chambers was counted in five microscopic fields per well at 100x
magnification.(**P<0.01, vs. control group, *P<0.05, vs. TGF-B1 only
treatment group)
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Fig. 4. CLRE reduces the expression of EMT related molecules
induced by TGF-B1 in lung cancer cells. (A) Western blotting was
conducted to analyze the expression of N-cadherin, vimentin, MMP-9, and
E-cadherin in A549 cells following TGF-B1 treatment, with or without
CLRE. (B) The mRNA expression patterns for N-cadherin, vimentin,
MMP-9,  and  E-cadherin  were  analyzed via  quantitative
reverse-transcription polymerase chain reaction after TGF-f1 treatment
with or without CLRE in A549 cells.(**P<0.005, vs. control group, #P<0.01,
vs. TGF-B1 only treatment group)

4. CLREQ] EMT 3 thalxl 9 mRNA 2o ojst &}

Fig. 30]A & £ 9I%o] CLRE: Ab549 A=9| o]F U A
3 gojabl Felo] ke Ae stk maky fel:
AZO] oS @ AZo] Wolsts EMT B3l BAISo] wdg xA}
sttt EMT {25 9ol A549 Alzo] TGF-B1E AN oA
L tjx¢o] 4|3} N-cadherin, vimentin, ¥ MMP-99] Teixlu}
mRNAS] o] 3954 57161901, E-cadherin®] @2 A
stct. 12y TGF-Blo] 9Jd] Z71el N-cadherin, vimentin,
9 MMP-99] ¥d2 CLREES #2]5t9e o Tulixlyl mRNA9]
gryo] Q951 ZAstg, TGF-B1of _Jo]] 2+A = E-cadherin
o wae 371st9ickFig. 4, B).

o2 o

2

Rl

dAAE HHNSCLOS & AAHoR g &4t opd 5%
oz geln ok o] MY BA UAUSS el A7yl
on], Nz Aad FIYEY Jaeyd: AXx do. JA
platinum ¥ tyrosine kinase inhibitor 7|gl 3}st Qo] m|¢
o EF AP AL gout, B} a¥el ave o
N3t =4 anz Qs 3A AJRGED, AE stHr Y
E, 1A Javanica oil, &7 £58 SS9 ¥%x g¥o| st g
o A AHGE] MY ot A g0 7]ofsta, o= AR o
£ MAste dE5E A2 B2 £ & A0 BuEd
o0, wetd seh @) RArgS B 4 gt HAE %
stol s ISt toby A2We Al ol Fasth

C. lanceolata ®ele 43}, Fuigg, a5, L 2 ¢
qxga e

R

rl
r )

(©)
ol

ofgjsld  EAZ  YEh,
saponins, alkaloids, ¥ polysarcaroidsS H|£3F e Az]ay
HEe sgstn gty BuE QS0 aa\} ¢ Janceolata
2 %32(CLRE)Y] o] Oigt &Y aat= FesiA HRA|
Aottt
ol Aol wEW, C lanceolata F2jolN A
polyacetyleneso] £3F U X|7to] w2} A549 A|xo] Al o
5li, A549 NZEZ o|F oJAge Lt nte Ao FF A
ARA AR, w&, C  lanceolata® ZQ A2 B4
lancemaside A7} A549 A|ZQ} A2780 4% ANZ9 MES
ARttt AL SQISIET’®). gBo], C lanceolata ®a]
£80] H22 JIYARE o]Agr2 oheA9o] Z HZ AdAlsto
o #4dg uehdcty BuEdck?. ol A4 CLRE9]
A549 N9 ZAE s&= W AIZF oEXoR AFAIE AE &
QI3
PISK/AKT 2+ GAx9 AR o] Fad AZZ ot
o, o] F=2o HPYA LHL AL oA &3] LpERICHEOD.
PI3K= Raso]l 93] &4stEH, o3 ot Al U AsHIGS
3ol Al=x 7] =4, DNA B4, Az AHE 5 W2 A 3y
of ot Et, AKTE Baxg IAISHL, GSK-3p5 U4t
gtstn], caspase-99] #4432 Attt o|2 U3} caspase-99]
9t caspase-39] AT U Y57} AA|Eo], A og FA R

polyphenols,

2 rlo

€

Pl o o
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A Huel wlo] 7kstn ME AE S Z7HAZICHEW),
ol gl oA 92l CLRE7} A549 AJZo|A Ras, PI3K, p-AKT
2 AKT) S mRNAY WHL S ZaAIIE AL
Rlstitt. wabA], oy A+ ZAik= CLREZ} Ras/PI3K/AKT 73
25 ZHolo A549 N2 Nz AMHZ =05y, ol sf &
A anE UedE AR

EMT+= NSCLC ZI3Jo] #ojste 42 & shutz, A A=7t
A oo &4t 3719 oo 858 Eaf o5 WENS
SN FPol £7] WAAH A4H @Az AaEE s
FHYUCH?. TOF-pLe Chet £ oy 3N 323 o
re stol, EMTO] 223t m2uE2 geix 9ok, wetal EMT
st Ae & Aolg WAIsH: Fad Mol A & Yok
ol o FulE: WA F shps CLREC] TGF-plo] oJsh
EMT Q=% A549 AZo| oS3t A8g oxst: g HAlaty
o} ol ZAutel {ASHA C. lanceolata F-2oA FEFE
polyacetylenesi= A549 A 29| o]5 ¥ A2 At v} At
o]A AJO|A C. lanceolata 2]o|AX &% lancemaside A7}
dagh AEY oF U ASSS M AR g Basl
QY. ®F, C lanceolata ®2] &80 ZMZ0] in vitro L
in vivo 2ao]4 3Ho] &utE UeHACH: 2e BastIcE.

EMT9 #Q EX2 E-cadherin ¥3d 7t49t N-cadherin,
vimentin @ MMP-9 W@ 37tz & Lajm oy %%, o]d A7
| C lanceolata B2]oA E2]9 lancemaside A7} Y442
Ao MMP-29F MMP-99] g ZHAAT = A& 2RIt
o). ®3t, C lanceolata %20] bFGFo] 25 Z719 MMP-2
ot MMP-99] g ZAAZTHY. oyl A AutoM, TGF-pl
of o5 EMT7} Q=% A549 AZoj4 CLREZ} EMT u}#9l
N-cadherin, vimentin ¥ MMP-92] ChaiZalil mRNA ¢3S 7+
AA)7]11, E-cadherin® H@E F7M7I= Ae AT £+ AN
t}. F7PF o0&, EMTE= TGF-B, Wnt/B-catenin, Notch, growth
factor 5 THget As F27F avd EFE JEYIR L4
9lony'? ROS, NF-xB, MAPKs, PI3K/AKT A% Z =27} TGF-B
of Qo) fEEL EMTE ZESE O Fad qTe agt . 5
= Ao ©@t29H C Janceolata Ba)oA Ea]¥l lancemaside A
7 YA A2ojx] ROSE Ui7iZ sh= p38 F2E &l FaY
AL &S ARsHe 22 SALALD. TGF-p 287 A0
L PI3K/AKT 729 #3o] 9Jod*? TGF-B- TGF-B 387
TL BGF 48412 £3) PI3KE ZA2HA7|0), EMT SE HAK
Afo] w@e Y & Yk AKTY BASHE HAAZIHD. AKT
£ =3 GSK-3BE oFIstol snaille QAB}eIAL NF-«BE &
Aststo] HYNEQ NZoJA EMTES &3t} C Janceolata
maloAl £&3t polyacetylenese= A549 A|Z9] PI3Ke} AKTS
wee ARt vt QoH®. ®SH, C Janceolata 2] Z%80]
B16F10 &M% AZofA] Bl integrin/FAK/paxillin® HZE %=
Asto] AL o]5S ATty Bustyct”. FAKE PI3KE XA
Hog &3} st Zoz LA ok of¥ A oA TGF-Blo]
PI3K, p-AKT ¥ AKTE Z7IX|7]&= dtH CLREL TGF-Blof 9
sl 27be wae oHstgct. olaist At CLREO| TGF-B1 &

ol

LT

=5l A549 A|ZoJH EMT X13)2 PI3K/AKT 722 =3 AT
o

> 988 AL

EMTE o2 Y43 2EE B0l 92, BMT AL Az
A% R 015 53g Roistol &g ol slojalol, EGF-TKI 7
A

24 8182 EMT 9Aat #o] ok ®ust 9ot NSCLCo
R|&A|Q erlotinibo] Tigt U/dS &S5e HY A= m =
EMT7} 9= Aoz ®uE|Qch® =3t geftinib ¥ osimertinib
U4 NSCLC A|xLt EGFR 2x} E¢wo] glo] E-cadherino] 7t
A3} vimentino] Z7}st= = EMT E48 HIACH). uely
EMTX EGFR-TKI Ul4d NSCLC9] z93t AUZ & sz &
2 9}, T2y o] doA = CLREZ} EMTo] 9§t &etA] U
‘doll folst= HlolE7} AgtAo|ct. w=tA CLREZ} EMTE} &
d FUA U8 "dAYUES FEsHA FAstr] Hsll F7F A7t
Jagych

=stHoz B o= CLRE’} Ras/PI3K/AKT Als 7=zt
TGF-Bl & EMT 37g& A5t Ab49 MY ANx9] FAla}t o]
52 aiFoz JAXF £ ASE AXFUD olYF ZHile=
CLREZ} H|&F Rl&o] Qo] Ad 232 ¥ 7154 AZezA9 &
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