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[ Abstract ] Background and objective Epidermal growth factor receptor (EGFR) overexpression and mutations
were existed in more than 40% of the lung cancer, and it’s the one of molecular targets in clinical treatment. But the EGFR tyro-
sine kinase inhibitors (TKI)-resistance is becoming a challenging clinical problem as following the application of EGFR-TKIs,
Gefitinib or Erlotinib. However, the mechanistic explanation for resistance in the some cases is still lacking. Here we researched
the resistance mechanism of H1650 cells. Methods Using real-time RT-PCR to analyze the EGFR mRNA expression level
in EGFR wild-type non-small cell lung cancer (NSCLC) cells; MTT analysis detected the cytotoxicity for NSCLC cells to Er-
lotinib; Western blot analysis examined the mutant situations and the downstream signaling protein phosphorylation level in
EGFR-mutant NSCLC cells with the treatment of Erlotinib or/and PI3K inhibitor, LY294002. Results In the EGFR wild-type
NSCLC cells, the expression level of EGFR mRNA varied dramatically and all the cells showed resistant to Erlotinib; In the
EGFR-mutant cells, HCC827 and H1650 (the same activating-mutation type), HCC827 cells were Erlotinib-sensitive as well
as H1650 demonstrated primary relative resistance. Western blot analysis showed the loss of PTEN and the p-AKT level was
not inhibited with the treatment of Erlotinib or/and LY294002 in H1650 cells, while HCC827 cells were no PTEN loss and
definitively decrease of p-AKT level. Conclusion EGFR wild-type NSCLC cells were resistant to Erlotinib no matter of how
EGFR mRNA expression level. EGFR-activating mutations correlated with responses to Erlotinib. The PTEN loss and activa-
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tion of AKT signaling pathway contributed to Erlotinib resistance in EGFR-mutant NSCLC cell line H1650.

[ Keywords ] Lung neoplasms; Epidermal growth factor receptor; Mutation; Erlotinib resistance
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Jifiges 2o AR /N A LT ( non-small cell lung
cancer, NSCLC ) MI/N AT ( small cell lung cancer,
SCLC) , HH180%-85% WNSCLC. B 2:112Y7
BARCEA THYURIERE, REBCT AN E . B 75
ZEOIRIT TR, R B SAE A AR AT AT 139%-15% 1
W, FEAERKEFZK (epidermal growth factor
receptor, EGFR ) TE50%-90%\NSCLCHEE H E Rk, S
5 IR IR A L RS ARG B R, T A A
C BN Ay 2 il 38 Mg i A ) R L 2 — o JEIR R e

( Erlotinib, Tarceva ) JEEGFRIEZ R 1l 0 55 ( tyrosine
kinase inhibitor, TKI ) , 1455 PE45 A TEEGER N i
SRR X AN R EGFRIE AL T AU AE I . ABFSE
HRUT T NSCLCHH M 3 EGFRAE [ 14 22 15 /K~ b A il 551
ErlotinibXTNSCLCAIIfitl 5 1 FE A

1 RS

1.1 #k ANSCLCHIMI R AS49. H460, H157. HI1299,
H1792, CALU-1, H1650. H1975HIHCC827 H £ [H
AR TR Y EEAE)F ( American Type Culture Collection,
ATCC) . RPMI-1640555%4E . Btk /INE I A T GIBCO
/L\\ﬁ‘l ;3 Trizol Reagentm’lﬁ ['fl %[fllnvitrogen/ﬁﬁj ; fi%%lﬁ
7. SYBR Premix Ex Tagly | TAKARAZN ], MTTiF| &
1 F 5% [E Promega/y F], p-AKT. p-ERK, AKT. ERK,
PTENPUIE L T 25 [H Cell Signaling Technology/A\\ﬁj s
GAPDH¥ILAN T35 [E Santa Cruz/NH], —HIHRP-EHLHR
IgG. —HiF-HtIgGl Tt h 2 A WH AR A R A ],
PVDF Hﬁ}'}"l{] T+ 5'% [£| Amersham Biosciences

1.2 )itk

1.2.1 AMfREFE FH 5 10%/ A LS FRPMI- 164035 77 5 |
100 U/mLE % . 100 U/mLAEES % 10 i i 164058 4255 5%
B, 37°C, 5%CO, . WAL B A T AL 5%
0.125%IREHH LA AR, 3 d-4 dfe—. Frf SCga 4R X
B KA

1.2.2 Real-time RT-PCR JH Trizolis{ | $2 B4k F X 5 4=
K40 S RNA, % EmRNANCDNA, ffi Hreal-
time RT-PCRAZ A JE K 1 R B E B . PCRS )7 4]

4: EGFR: Forward: GCGTTCGGCACGGTGTATAA;
Reverse: GGCTTTCGGAGATGTTGCTTC; 2 HEILH
GAPDH: Forward: GGAGTCAACGGATTTGGTCG;
Reverse: CITGATTTTGGAGGGATCTCG, ¥ 14K Ji¥ K240
bp. PCRYMEIAZR20 uL, 5i—2: BB 95°C, 305, 1
MER, B PCRRY: 95°C. Ss, 60°C. 34s, 40
NMEFR . IGAPDH NS, 222 EGFRIE[H %
RES

1.2.3 MTTIERGIANMEAATG 5 O E A A, 51
B T T A T BB A R TRV, AR AL 29 Sx 103> 2 A
Fi o6l , AFflL200 uL, BEFRIIRIGFZIM, 55
PIAZHRE M 1103 uM/L ., 1x102uM/L, 1x10" uM/L
1 uM/L. 10 pM/LF120 uM/LHErlotinib, X HEZH A S5
IREFEIE, B4R S, 72 WEiHiMTTIRER, J14
Tl A R Hh 2

1.2.4 Western blot /7% FIESCHRE!, $#EEAIEAEH,
BCAIEMEE IR, Bso ugfE 1 EAE, T e bmimg
-SRI B LK, BRI B, P4 oCid ik,
THUEIR b, HHECLALE LG TAR R TR
S, GAPDHAE R A INFEXT BE

2 %R

2.1 EGFREFA:RINSCLCHHI R PEGFR mRNAFKIAIK - f
5 Erlotinib4H Bl BEPE AR S PE Y

2.1.1 EGFREFAEFINSCLCHN I & PEGFR mRNAFRIA K-
F1| Flreal-time RT-PCREZ ARAG I T 6Fl EGFREF A= RINSCLCAH
Jifi Z P EGFR mRNAR KK, FLILERE/R (E1)
H1578 KKl ; AS49FICALU-18 A K FIXT I 5
H460FIH1792 K kK455 5 H1299KE K Vderm, 200
H157M92,6211%, NEGFRfEFILMAM R

2.1.2 ErlotinibX} iR R EEHEIER ebk 4 553 51
TE7UR BE R BE A Erlotinib 3% 72 W 5 9572 b, FIFIMTT )
BRI AR E, 2SR BN (E2) o MEEZYIREN
534, Erlotinib% £5 4 3 1A= KA HIA/E A BH .38
S, FEI I A 250E . AR AEL uM Erlotinib ik
B, HISTAME R A KT 229°510%, AS49F1Calu-111)
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Fig 1 The epidermal growth factor receptor (EGFR) mRNA expression
level in EGFR wild-type non-small cell lung cancer (NSCLC) cells
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& 3 Western blot77 i1 MEGFRAIREIE N
Fig 3 The EGFR mutations in H1975, H1650 and HCC827 cells

AR 200, HA6OFIH 179241 Jif Z 14 A= K 4 243
A2 R129%F115%, 1 =1 IR EGERIFH 129941 ifl 2 (1 A= 1<
HIZN0; 1E10 uM Erlotinib A EE , HI1S7Z R 4L
AN 2 H24% ,  AS49H Calu- 120 i 22 A4 A= A 253 1)
2°4910%F112%, H460FTH1792 4 A K I 43 311 24 420%
M121%, HI1299ME KAMHI%8% ., FiRZEHRFEH], EGFR
WP A RINSCLCHH MY 22 %) Erlotinibii 25, H Erlotinib 141 il
BEME S EGFR mRNAZ AR J IR TE X .

2.2 ErlotinibXf EGFRZZE BINSCLC AN iy £ B M A1 F A9 BF
F Wi HEGFRFEAE Z WL T A+ 18-21, RIVAE PN & 22
PR IR A X, e iy W58 A JE A 46 A1 2 F- 19/ E746-
A750del FIAM B F21AUL8SSR A R AE , X MFP A4y 5
EGFRIEAZ185%-90%!6, & Az ik PR A 5 A5 114 i &4t fifw Xof
EGFR-TKIsHUE, FROIEMIEAR o 053 Mg ani it o] & 2E

TR, FE WL TR RS R ANE 2089 T790M AR,
Rt 255 AE

H1650FIHCC8274M il %3 AHEGFRYM I F- 19/ E746-
A750del %7, H19754ME Z AAME F21 LS8R ZEAE,
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Fig 2 The measurement of cytotoxicity for EGFR wild-type NSCLC
cells to Erlotinib by MTT assay
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Fig 4 The measurement of cytotoxicity for EGFR-mutant NSCLC cells
to Erlotinib by MTT assay

B[R] A AP BT 2089 T790M IR 5745 . FATTH)
Western blotd il T FiA3FNSCLCA Il Z H EGERIT 2578 1%
o (E3) .

3R A A 3 53 I AE 7146 JE 46 JiE Erlotinib 1Y 15 SR W
Figi72h, AR R R (8l4) | EdotinibAgfs
Wl afiHCCs27m 4, R IR EEARSCE, 1C K
0.03 uM; H1975%  Erlotinib s BE MR 2y, X 4e4k B4 55 fii ]
A —3, HE45 R SR, H165040 8 2 % ErlotinibAH X5}
fif2y, 29 HCCS2711671%, STHAMHEINA—2L,
2.3 ErlotinibXH16504l il {5514 SRR EGFRE
B S S 4045 . Ras/Raf/MEK/ERKIE #% FIPI3K/
AKTiH . EGFRY5EGFR-TKIZE S5, HEGFRA B fil
Ak, M R WA Y 15 5 2 B R AL

FATH10 uM ExlotinibAb BEHCC827FIH165041 fE2 h,
45K, TEHCC8274MfiH, AKTFIERKABERR b /K T
IR R (Es) , HE/RErlotinib a] LAIA G40 H:40 i
INEGFR T #lf 1015 ‘5 il % ; 7EH16S040 i P, p-ERKIK--
SRR, (HAKTRBERR A AKF IS 2 TR (EIS) .
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HCC827 H1650
Erlotinib/10 uM/L Q] (+) Q] (+)

p-AKT
P-ERK

GAPDH

& 5 Western blotA %M Erlotinib4b¥EHCC827F1H1650/F p-ERK.
p-AKTHIZRIAKTE

Fig 5 HCC827 and H1650 cells were treated with Erlotinib for 2 h,
Anti-p-AKT and anti-p-ERK antibody was used to detect AKT and ERK
phosphorylation, with GAPDH as the loading control.

SosSEE MAEH 165041 il A PTENAY B . T
TSI 48 B iiE 52 T ZEH 165040 il i 77 7E PTENFY ke 2k
(Ke6)

B 1% Z PR FRE ( phosphatase and tensin homolog
deleted on chromosometen, PTEN ) J&E.G K [ 518 JFi g
PR TR RIS M P SR SV R R, BRI UL
Fi-3,4,5- —WERR3 NP HERR , Ml Akt BERR LS. PTEN
AR iT LS B A& Ak, AT AT DL B Erlotinib Ay £1
AASBEM I H165041 I AKTHEFR 1L /K-, {H AT H il ERK
BRI . T i — 1T H16507 24 5 PTEN# A 6l
JMAISETE, FRATH10 uM LY294002 ( PI3KINHIF] ) 4b
FEH1650 e HCC8274M /12 h, A Ip-AKTH /K,
gEI R (7)) HCC82740 I ) p-AKTHH B 4], (HX)
H16504f [ i p- ARTHI i A= TN i, gE— 2D kst 1 1A
HPTENAIHLSE , H1650HIAKTHERR AL ACE A3 H: |-
455 PHLY294002 % Ras/Raf/ MEK/ERKIE B8 ICAEH , BT
DA 2 A p-ERKIK - AR A (7).

it BRES R, H165041 il Z X Erlotinib A X 1iif 24
A HE S PTENGE K FEAKT(E 515 538 I 7 ¥ i kA
&, 1M Ras/Raf/ MEK/ERKAF 52T K

3 1ig

i SR 0T % o e IR AE 22—, FLH241809%-85% M
NSCLCI, i F2y70% 1 B EFEMIZE C A T, %
£ T FARIPLSL, HNSCLCHAAZEE AT 25 1Y K2 i
2%, HSHFEELFR A 1%,

EGFRIE:JFE L [H C-erbBI IO F3L 77, @ T IS &R
B AR N T Z R 52—, EGFREZME T1L

HCC827 H1650

PTEN

GAPDH

B 6 Western bottil|HCC827F1H165041 B R PTENAIZRIE K F
Fig6 No PTEN protein detected in H1650 cells

HCC827 H1650
LY294002/10 uM/L ) ) “) )

p-AKT

P-ERK

GAPDH

& 7 Western blot#&£2LY2940024: 38 FF AYHCC827FNH165048 Al R AY
p-AKT. p-ERKZEIAKF

Fig 7 HCC827 and H1650 cells were treated with LY294002 (PI3K
inhibitor) for 2 h, Anti-p-AKT and anti-p-ERK antibody was used to
detect AKT and ERK phosphorylation, with GAPDH as the loading

control.

5l % £ 75 Ras /Raf/ MEK /ERKGll % FlIPI3K /AK T #% .
TENPIE AHMLrf, EGFREEDN 578 F4 4 A] i EGFR % 2 R
PAREANTS 200, AR I eg 1) I A RSO e 98 240 A rr 38
BH . KRN RZERERS . HFRINEIR, NSCLCHEF:H8
HEFEF, 60%LL FFTEEGFRIS FEFR L, H5XMHE
HTUG DA, I LAEGER AL S BT AT H
t052 BI K . EGFRIEAR L% M 7 I N T 2 IR T3 ity
WIX, ZE4ETRRIIINE 18, 19, 20121, SEGFR-
TRIs T AR S ) T2 FAMNE F18 . 2101 R4S
AN F1oMy Bk A, b, M F210 8548,
fHEGFRER 1 HIZ o7 5 1 22 IR Fh 5 S R e 78 ok IR
(L858R) ; AME T 1955746-7500 %M FHIBLLL (19
exon E746-A750del ) S 3 EGFRE [ & HEMR P41 2%,
MU T SRR 2 TR AT LS G AE () A B
EGFR-TKIsili it SATP#= 4+, 454 TEGFR-TKHIN
Uity (R AR X ( EGFRES #4350 b 13 JE AR ST I ATPAS 57
&), BHIEEGERIY AL I FilEM{5 5 15%. EGFR-
TKIsSCFE 25, GefitinibBLErlotinib, 1E N —£Z5WE
FF AR EALS T CRINSCLC ;s W T A7 fEEGFRIEZE [
HINSCLCH %, EGFR-TKI—ZALy7 2540 FH TR E
2453 TR KAL) (AR E EGFR-TKIIE KL 1Y
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Hi#sdl %, HtZmE o sOminR TR — KM, 51E
2GR 2R ZRE, 2B M R AR & PR 24504,
J & 25 HLH A FE KRAS SR AR D) Ak & VTt 24 AL ) 3222
FLFREGFRAME T20A9T790MZAE (& B i% A8 i
2 ) FIC-METH PR, 29 &7 BT A7 i 25 0L 1970% , 4
£730%-40% £ it 25 WL AN T AE Lo

AWGE R, EGFREFAERINSCLCAN L £ X Erlotinib
¥t 2], HErlotinib /25 ¥ &M S EGFRImRNAZK A
KVTEK, HSEGFRELRMAMIG; HAEGFRIMNE T
19625 28 25 FH 16 SO il 4 Exlotinib AH X T 25 . GuoZ07)
KIAEHI65040 itk R, PTENZE (1R iAB4c, [HILxt
AKRTHIIIHIVE RN SR . YamamotoZ: 81 GefitinibAE FEPC-9
R (fFIEEGERAME T 196tk 8715 ) 7/ H IS5
i 25 AR, A0 UE R B, 2540 Ml R 2 i FPTENZR
P 2238 B S B Gefitinib i 25 (45 AT S22 4L AL iy
05 1555 45 Gefitinib 3 A5 Pk T} 25 4 il 98 18 3 EA T T 3R YT
HIJE PTENZE [1RIAKF A LhER, HLrf3fil i HF PTEN R
KAKFBH BARFIRITRT, #HEPTENTR 1R kK F 16l
5 5 Gefitinib SRAFVEM 2546 5¢ . FoATTHY S50 45 R 561k
TAEH165040 i HAE{EPTENZE [k Bk, Rl &
P Erlotinib i 2A AT LA HIH 165041 i i i p-ERKUK -, {H
p-AKTHKFICHA A8k . [RIIEHEN , H1650%) Erlotinib
i 25 7] BB S PTENG R A OC . #F— 25 1 FHPI3KA il 57
LY2940024b FRH 165041l , & IILHABEMHIH165040
ML p-ART K-, 2 UE S H1650 4 il p-AKT 7K F-A 3%
e EWEUESS, X ErlotinibAH XS R 24 5 PTEN ik Bl 2k &
HAKT(S 5% BB 75 16 /A 3¢, 1 5 Ras/Raf/MEK/
ERKfF S ok,

AN, JRA SCHRAR B H1650% Erlotinib Yl 25 1] RE &
IV BTV 3R] I TR 200 e DA Rz 400 i ) ) 7 S A4
1k ( epithelial mesenchymal transition, EMT ) RO X
BIA R PR TAEARR IR 5T h ifE— 2R SE
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