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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-B1. 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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(EMT), Cell invasion

k] =2 9 matd ol2jdt Babge wgsty] Y3t diF] A= Moz,
7157 AlE L 9UAFE APz HAE A7t Fdo] X3P
Hg2 A AARCz o #F AYY £ Aoy 2E o ol

83 ZoA M YR 52 Zt= o = YLt o] & 80% Atn]-Z 7t Aol (Epithelial-to-Mesenchymal Transition;
o] A& AtxA|5H= H|ANZ H¢H(Non-Small Cell Lung Cancer; EMT): GAIZ Holo] x7] GAAN Fadt A4S siy, o] 3
NSCLC)2 xl&38l7] 7bg ojde o4 ¥ 5 stdyg? B Aze o 34 2@FA dfoME B 5709 23
NSCLC SAI52 %7] TAoA AR Zato] Q7] w&o] 73] goz wslst}’®. EMT: E-cadherin ¥@ A, N-cadherin
g gAY Ho| DAA e F7F Bon, ol U d% 9 vimentin @ F7I2 SR A, ol YAR9 ol5/dut
g Hol: 99 F shtgyctd. NSCLCO @At Flsfofl= chof dol 7Hs48E &0, I FYY & AAIIY AE Tt
g 9yl tAYZo] sy, o2 °]°H W, &, ¥ god 42 37t AZIDY. NSCLCY| #A RaA2 JuAz 43 Azt
29| HMol7} A7 wAsto] Kao oL PTG 2T WA 28A-g 24 YA JAA|(Epidermal  Growth  Factor
doiit #XRE 59 REWHO| EJB}I’_ QA Ry L A Receptor-Tyrosine Kinase Inhibitors; EGFR-TKIs)7} AI&E %]
oy H xgo] o3| sstayel & ArgEUY. 124 8t RS2 A7 § S APLE E2ANA 9 &50 Az
stowo RE F5o] AFAY 4 goun], FE AFAo] wAd cH*!), EMTE TGF-B, Wnt/B-catenin, Notch, EGF, HGF, FGF
2 9lt}. ®3} vandetanib®} bevacizumabd} 72 FEHAA| = 53’—} Ze oy A5 A2E ndsls 2%t JEYIz A=
TE, 194, g2 9 3 53 22 188% 42T &+ A9 . ol & TGF-p= M= 4%, 34 ¢ #3I& FAst= 23
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9 (Codonopsis lanceolata)e 22 Z1to] JZFAEZ =,
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& 538 §55to EMT in vitro 2@z 4

dg 9 33 5 FHoMAIor A3t Aol Aot ohd 22
o2 MENoz ok Y Agoz Lo g AF 3|
A C. lanceolatax S, a5, ASF, Y, &, vlgh, 1XF
3. 85 1, 39 59 A9 2 34S A=sted da A
2 A, £3], C. lanceolata® ®ae 713, 7|HAY, &
5, A4, H§g 5 gde § A X ashe Utagoz Ag

of k¥, C. lanceolata Bl FAtst, FulAg, FA5, F
g 9 WAaAxAy Z2 FH E4Z U= AoE HuE
QA0 o]y ApEo] WEW, C. lanceolata= THEE o2
3| LElY+  polyphenols, tannins,
triterpene, alkaloids, ¥ steroidsE H]£3F W AjajghAy 33t

£g Faste A, a2y old ohgdt oeste FAdw

saponins,

B35l3, C lanceolata 2] 2% E2(CLRE) EX 1 X520
g N2 2o Hodo gt & a3t YA we
KA Qrokct.

HAI7HA] NSCLCO| A gole= F& 3tetawWo] ALEE|o] $Fo
, o] AgYe 48 XA 537t A £ k. o] gt
A2 QI NSCLC R[50 ity FIWozA HAZY 8ol

S9ty Qlon], §3] C. lanceolata®t T2 AE9 £&8 E+
4IRS0 MEZ X8 FTHos AL 4 Aot

o)

P

bl

B Ao|NL C lanceolata®) %2 20| A HY A
291 A549 Mlmo] ZA 9 AHZ AAAA L 535 Y
A B7tstaxtgtet.

R

1. 9Y(C. lanceolata) ®3] 258 Az
CE(C. lanceolata) 3+ 20189 104, d& A% ANF

=]
2 A% §, AHos 5o 572 HAxsIYd. 52
9 22(100 gl= 379 10810 70% TS 7ok
A BAIZE ¢ 33 ¥bE FEoIIY FEE2 49 &t
rotary evaporatorg Atgsto] &UlE AAsti, &2 Tz
+24 FHEZ sFOIIL. FFTHoR A2 &

steict.

oo A

2. N " @ EMT 8%

AL m oA {fF vlAME HE AEFQ A549&
American Type Culture Collection(Rockville, MD, USA)ojA]
F9519ct. Al 5= penicillin ¥ streptomycin(100 U/ml) 1]
3 10% fetal bovine serum(Gibco BRL, Gaithersburg, MD,
USA)o] ==l RPMI 1640 HvX](Gibco)stolA 37 °C& 5% CO.
27004 sttt EMT 3788 %5171 ¢Joll A549 Ao
TGF-B1(5 ng/mL; R&D Systemss, Minneapolis, MN)2 48X]7t
So Aeistoict.

3. AE AE Y At ¥4 AA

M=z MEg2 &9sl7] Ysi WST-1 ZAAKITSBio, Seoul,
Korea)?} X2+ g4 ZAANColony formation assay; CFA)S AL&
sto] ZAJstct. WST-1 ZA] 72, A549 M (5 X 10%/well)
£ 96 well S o]Eo] BF35l1 24A]17F &, CLRE(250, 500, 750,
1000 pg/ml)S 24 ¥ 48A)7F =9F A a5k, SpectraMAX 250
microplate spectrophotometer(Molecular Devices, Sunnyvale,
CA)E o]&sto] 450 nmoA FLES FH5IAT. NZYEEL
otk 2ol Altsto] WE-g(%)2 e
Cell viability(%) = (OD4so of treated cells/ODsso of control
cells) x 100

CFA9] 79 A549 AZ(5 X 10%/wel)E 12 well Z&o]E0]
B35t CLRE(250, 750, 1000 pg/ml)E A2st & 10¢ <9

siepsteic. 109 ¥, 22U ugred] 1gstn 0Yd

ox

Hu
bu

4. In vitro migration ¥ invasion ZA}

A549 MmO Botet7) ol
24-transwell Ry (Corning Life Sciences, Acton, MA)2}
Matrigel2 8%l invasion Y (BD Biosciences, San Jose,
CA)S Ar235lo] &A519ct In vitro migration ZARe] AL,
A549 NZ(4 X 10Y/wel)ES 9% Aujo] Bxstgct. 124 &
ofgfjZ Muo] TGF-B1(5 ng/mL), TGF-B1 + CLRE(750 pg/ml)
£ 48A|7F A5t In vitro invasion ZANY] 7S, A549 A
Z(8 X 10Y/wel)S 9% Fujo] E3st9c} 1242 & off =& A
Blo] TGF-B1(5 ng/mL), TGF-B1 + CLRE(750 pg/ml)& 7247t
A2stct. 48 £ 72A|7F & membrane ofgf%o] Q= A EZE
A5t Diff-Quick 8982 ALL35t0] HAI5IYCH membrane?]
offies oot Aae AEE weld 579 AvlF Aok
(g x100)014 Ajgon] arestaict.

] A | Y o
oy % AF Y2

5. Western blot

M=z 71 1X PBS(pH 7.4)2 ANAStL, protease &
phosphatase inhibitor cocktail(Millipore, Darstadt, Germany)°]
g RIPA lysis buffer2 MZES g5)A]zict. Hajg Chuide
Bradford ZAMHE ol&sto] APt 30 pgo YHAZ
SDS-PAGE A=z E&a]§t & PVDF membrane® 2 ZHo]AJZict.
Membrane® 5% skim milk’} EE  Tris-buffered
saline+Tween-20(20 mM Tris-HCl, pH 7.6, 150 mM NaCl,
0.05% Tween-20)2.2 1A]Zt 5O AIHA &, 1A} FAE ALAl
Zck. A" 1R A= o3 Zok Ras(Cell  Signaling
Technology, 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&
2, membraned 2it A0 AFstn ULoJA 1ARE o w3
Al7]111 ECL kit(Millipore)@t C-Digit western scanner(LI-COR,
Lincoln, NE, USA)E A8t Glid-E Aoty oJux|ststgict.
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6. RNA % U Quantitative Real-Time PCR(qRT-PCR) &4
AZL LS IX PBS (pH 7.4)2 MAsti, TRIzol A%
(Invitrogen, Carlsbad, CA, USA)2S A}£35}9 total RNAS &
stoict. AlRALe] dhHo] o2t PrimeScript™ RT A2k 7]E
(TaKaRa Bio, Shiga, Japan)2 A}2-5}9] total RNA 1 pg9 <A
A2 38519tk SYBR Green PCR Master Mix(Applied
Biosystems, Foster City, CA, USA) % ABI Prism 7900
Sequence Detection System(Applied Biosystems)2 0]835}9]
qRT-PCRO] £:3¥5tgict. b §4X12] mRNA ¥d <42 GAPDH &
A} wao] Tiat ATisel foz AAtetgich. qRT-PCRO] ALE
L primer sequence® Table 1o Y<&35}9ict.

Table 1. Primer sequences used for qRT-PCR

Gene Primer sequences

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

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

KRAS
PI3KCA NM_006218.4

NM_001014431.2

E-cadherin  poverse: 5-GCTGGCTCAAGTCAAAGTCC-3  M-0043603
e 18 SIS 7
Vimentin B A CCAGAGGAGTOMTCCAG S NM.0033804
MMP-9. e 5-GCCGCSCATCTOCG TTCCARA s NM0049942
oo SHOEOECCTTES s
7. SAA £

BE AY Ad: HF + BFHAE HASIL Student's

t-test®} SPSS(version 20, IBM SPSS Statistics, USA)9]
one-way analysis of variance(ANOVA)S A}835to ZAA5Y .
p<0.059] 9ol SAX 340l Y o= Fslgck

2

I o ®a] 25 2(CLRE)Y AIZAEL ulxE &3

CLREE Z}719] w (250, 500, 750, 1000 pg/ml)= Ab549
Azo] A2l3t & Al Y B o|FF Aoz A9 ALY A
BYELS WST-13 CFA ZAHE Atgstel stelstyict. 1 A
CLRE:= tjx#ut v|wsto] A7 4 =5 oJ=XK oz A549 A9
BAe Nttt 24 L 48K17F 59k CLRE(500 pg/ml) A2l2
A9 ozzol ulstel k7t oF 20%2} 30% ol ME FAlo]
9057l 9jAIE|gon], CLRE(750 pg/ml) AMzlZolM: oF 45%
o} 55% o4t AE ZAlo] golat] oM=L Re sttt
(Fig. 1A). 71" 02, CLRE:= A549 ANxo] A& JH g =5 9]
"oz Ax|slirHFig. 1B).

Lo

2. CLRE9] Al FA] o THA 9l mRNA TJo) Ot axt
3
a

Fig. 1014 Boj& ZIX ™, CLRE7} A549 N|z2o] ZAla 89
SHA @o]l Ytk AE EoFYM. mEpA L2l HYA L

A3 AHE #Ae] WHZ Western blotit qRT-PCR Y-S

g5to] £A5tgict. CLRE(500 pg/ml) Xa] oA Ras, PI3K,
p-AKT, @ AKTO] Thlxl urdeo tjxZat v 2st¥S o Ras,
PI3K, p-AKT, @ AKTO] THEA wrdo| 7kAstcHFig. 2A). &
3, chul gﬁ-jq S AlsHA KRAS, PI3KCA, © AKTO] mRNA @
= F9opA Zrastth(Fig. 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 pgimL) -  +
2
Ras | - - nCont.
o
'a BCLRE (500 pg/mL)
PI3K s — ]
%
° 1
E - wk
AKT | K3 i
GAPDH | e s 0
KRAS PI3KCA AKT

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. CLRES] A549 A|X oS @ A& olx] &z}

%Al CLRE7Z} A549 Nxox &34 &1 Yed Ag &
QIstqitt. metx] CLREQ] g &3tE FotH7y] 9fsf A549 Aﬂi
o] o]z ¥ A& L3Z in vitro migration ¥ invasion ZALS



Y. M. Park et al 157
Sl skt A9 AR o] LS Eole EMTE |=37] 4. CLREQ] EMT #¥ Tl 3l mRNA Zdo] ozt auf

93] TGF-B1(5 ng/mL)E ArLs5tgct. 1 ZAxl, A549 Axof Fig. 30]A 8 £ 915o] CLRE= A549 Ax9] o]F ¥ A&
TGF-B1Z A2t ITFoA A2 ol L AF ol H=Zd o fostA w0l At A FUstE WA 2 HY
HSl QoS F7bl: g AUSIYCE T TGF-Bl +  AEO ofF U Ak Folsh: EMT B ASC WAL R4
CLRE(500 pg/ml)E A2|gt IFo|A= TGF-lo] o5 F7He sttt EMT =5 I8l A549 Nl=o] TGF-gl& A3t oA
A549 A=9] o5 R AFAFsol CLREO o3 {93t AR+ t WiZZ0) 4|3l N-cadherin, vimentin, ¥ MMP-99] Tixla}
AE BoFAthFig. 3A). FF ¥4 Zi}, CLRE: TGF-Blo] 9| mRNA9] Zdo] Ro|5tA F715t% L, E-cadherin®] T2 A

3 37h9 A549 A o5 ¥ WSS 72 30% L 26% At
thFig. 3B).
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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-P1-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)

No. of migrated cells
No. of invaded cells

A B

TGFB1 (5ngml) - +  +
3 mCont.

+ BTGF-B1 (5 ng/mL)

BCLRE (500 pgimL) 4

*k *k #
# #
#
o

N-cadherin Vimentin ~ MMP-9  E-cadherin

CLRE (500 ug/mL)

N-cadherin ‘ I
Vimentin E

MMP-9

2

Relative expression

E-cadherin

GAPDH

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-B1 treatment
with or without CLRE in A549 cells.(**P<0.005, vs. control group, #P<0.01,
vs. TGF-B1 only treatment group)

stgict. 22y TGF-Blo] 9l Z7}%l N-cadherin, vimentin,
2 MMP-99] ¥3d2 CLREE A2J5t9e ©f T¥xil mRNAQ
ddo] RostA ZFastRal, TGF-p1o —1611 444 E-cadherin
o] wae 57kstrkFig. 4A, B).
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A2 HANSCLC)2 A AARCR 7P &8 o Y
oz IFHA Ao o] Mstol BAtA HAUZL 22 ALY
o, N2 A8d FIHWY Taey: AADL Aot A
platinum T+ tyrosine kinase inhibitor 7|9t 35t @¥o] H¢t
9 BF ARYOR AZEL Qo 35 99 52 %=F U
A 54 a2 Q8] 3A MIFEAPD. AE ostoME
&, 14 Javanica oil, &7] £ 8 59 ¥z Q4o] 33 oW
1 A ArgEo] HY oa} X g0 7]ofsta, o] XY dlE
g JMAdste P32 Z2APed =232 & 4+ o BuEgl
o9, whaba gt @yo] ¥xbge wed 4 gk HAE ¢
oAl E EAsta, TiotA Rlagg st 2ol Fasit.

Fgirsh, Fo|PE, ¥A5. Y L W
Uetdd, polyphenols,
saponins, alkaloids, 2 polysarcaroidsE ]2 %2 Ajz2|&A
B9 stosy Qotn BuEYcHS0 a3t ¢ Janceolata
¥2] 2&32(CLRE)?] H o] tigt &Y aat= A ol XA
Akt

ol ¢o] wW2W, C lanceolata Ea]oA
polyacetyleneso] &3 R A7to] ma} A549 A29] FAZ
5tal, Ab49 N|RE o]F OoAW2 RE OrRAoA FY 4
AMAAH®. ®3, C lanceolatad ZF9 AAFH =
lancemaside A7} A549 ANzl A2780 YA ANZo AME
A sttt A2 &olslgoi’®, go|, C. lanceolata ®7] 3

E80°] H22 ?_}?:.’*1]15 ojAldhe. nhe A0l FoF g Alste
g #4de Uehdcdn Bugdc®. oyl dFo]A CLRE9|
A549 NZ9] FAE 5= L ARE gERNoR AR A &
Qlstect.

PI3K/AKT Z&2+& GAIZ9 AR aod Fad AT ot
0, o] F=29o HPYA LHL AT AoA &3] pEpICHD,
PI3K= Raso] 93] &/dst=ln|, o|¢ kst A& | MNSHALS
ol Ax 7] 274, DNA 23, Az AME § @2 A8 244
of ZrojgtcH®3) 3, AKTE BaxZ A|stil, GSK-385 QA
shoty|, caspase-99] #4Z AAIFTE. olz Q5| caspase-9°|
9J%t caspase-39] AT U /37t AdF|E o, AatRoz FA=m

C. lanceolata 2=

qGxmn e AN 542

o 12 n2
mo rS o X2 rlo

rwlo i%a)
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Wio] FUlstn AE AE AEE FI7HAACHEY,
o|¥l Ao Q2= CLREZ} A549 M| LA Ras, PI3K, p-AKT
2 AKTO] ThZAat mRNAS] g Jol5tA ZaA7|le e
gtolstgict. wata], o] ¢ ZAat: CLREZ} Ras/PI3K/AKT 7
22 x745to] A549 N EO] NE AMEE J&5t1, o2 I5f FF
54 antg Yyepd g AJARYLH

EMT+= NSCLC ZI3jo] Fojste A2 3 stuz, An] A=}
Anl oA 243 FHY uhA F5E 53 ol AN S
SE5HA g0l £7] GAOA AEH AR AFEHE 71AF
QU TGF-p1e chyst xA9] uhyd o
&g stof, EMTY] 733 ma2wnegz 44 Ao, wats EMT
g 9AIske e & Holg WAste Fag Hol & 4 it
ol dFel Zujge ¥A 5 skt CLRE] TGF-BIOH o3
EMT S=% A549 ANx9] o]51 AL AAste A UstA
o} o ZAuet {AWHA C. lanceolata ReolN FEF
polyacetylenes= A549 AZ9] o]F ¥ &g AA|3 v} Yct®.
old Ao|A C lanceolata ®2]o]A %%% lancemaside A7}
dagd Az ol ¢ AL5e o5t dAgithe g Bust
Ak E 5t C Janceolata ®e] £&520] EME0] jn vitro Y

in vivo 24 4o &TE UehIte RS wusIT.
EMT9] =9 EAL E-cadherin ¥&d Zt4 9} N-cadherin,

vimentin @ MMP-9 %@ Z7t2 & &2j& b %, ojd A3
o|A= C. lanceolata B2]o]A E2]H lancemaside A7} Y44
A x|l MMP-29F MMP-99] @S ZrAAIT= A& st
o). ®3, C lanceolata 520] bFGF] 93] 719 MMP-2
ot MMP-99] Wdg ZAAZHY. oW AT oA, TGF-I
of 9s] EMT7} S&% A549 M=mo)4 CLRE’} EMT uj#9l
N-cadherin, vimentin @ MMP-99] Thfizlal mRNA @S 7
AA)7]1, E-cadherin®] T@g 77l Ag AT 2 AN
t}. z7}" 02, EMT= TGF-B, Wnt/B-catenin, Notch, growth
factor & Ohst A% F 271 Add B JEYIR 1AdH 9
9lon]'? ROS, NF-kB, MAPKs, PI3K/AKT A& Z &7} TGF-B
of 93} fEEE EMTS £33t: o 523 4Tg ™. 3
=2 d3o] @29 C. lanceolata B2]oA E2]¥l lancemaside A
7t G2 Y HxoA ROSE "H7Hi 5t p38 FEE Bl dAY
Nz A4 JAsH: 2e AU, TCF-B 284 Al
L PI3K/AKT 729} ﬁ%jOI 9lomd TGF-= TGF-B 287
EL EGF 2842 Ed] PI3KES &A3}A|7]0], EMT 8% X}l
Aol WS N 3 9t AKT &AIS FRAGY. AKT
= E35F GSK-3BE AAI59] snaillS QAAs}stAHU NF-xBE &
Aststo] HYNEQ NEo|A EMTES Q&3 C Janceolata
malo A %%3t polyacetylenes: A549 ANxo] PI3KS} AKTS
g AASt ul JYop®. w3, C lanceolata %e] FEEO|
B16F10 EAX AMZOJA Bl integrin/FAK/paxillin® ZFZE X
Asto] AZ o] 52 MGty R sty FAK: PIKE A4
Aoz 2ds} st Jor FHA Yot o]y Ao|A TGF-Blo]
PI3K, p-AKT @ AKTE Z7}X7]: uld CLREL TGF-Blo] o
sl 371 4@E AAIGtY). ol2jgt ZAate CLREO] TGF-Bl1 &

=l A549 NZo|A EMT %38 PI3K/AKT ZA2E Esf oA
USS AARMYTH

EMTE oF2 JAat UASH #o] 9, EMT ZIs§L Ajxo
s ¢ 015 5Hg Fofsto] %F Udol 7]ojsty, EGF-TKI 7
24 3122 EMT 943 #3o| ke Bust o). NSCLCY]
A=A erlotinib°ﬂ gt Wds 53 4 &xte 1 249
EMT7} 9= o2 Bug o™ m3t geftinib ¥ osimertinib
Uy NSCLC ANlZX EGFR 2i} £%4o] Qlo] E-cadherino] Zt
4£5t2 vimentino] Z7lsHe 5 EMT S4& Bt wety
EMTX EGFR-TKI U4 NSCLCO %93t fAUZ Z sz 8
2 Qich. a3y ol oA CLREZ} EMTo| 93 oA U
Ao ojst= dlo]gj7t AstAo|ct. uwlebA CLREZF EMTS o3
g FgA Y8 AYUES BEsA sty Asl F7F A4t

>

Eg"og ¥ d7- CLREJ} Ras/PI3K/AKT A3 729

olRIsto] A549 TSt Mz FA} o]
$2 aTHoz oMY 4 YL ANYUTL oaE s
CLREZ} B R]&20] Qo] A A o 714 AlZozxo] A

=%
Aqe AUL 9ee AANFYL I,

CLREQ] g&st As
g F2 A o A=z ot 3T £ IY 972 S ¢

A4 730l 27bHes Weghch

R

Z

rhu

B AL C Janceolata ®2] %% E(CLRE)o] A549 MY A
29 ZAg 55 U A EHoz oAstH, TGF-plo 3]
S5% EMT &3 0}#Q N-cadherin, vimentin, @ MMP-99]
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