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HE: BN KEEAXAEKAF AL ARSI HF (EGFR TKIs) 54057 452 M . B, ABIR
Fes Bt 3T 3RAF P TRI w25 643k s e Al (NSCLC) @t R B 89 %vh, Fik &R AL TKI 2 &
HE%E (T790M, cMET ) #J NSCLC 4. %2 PCOER ., H1975 #= HCC827GR, A% TKI#ZAKLE EE (19 4F
RFEE) ehmie % PCO o HCC827, KA MTS =AML 7 25 MR 4o S A5 B, VAR TKIJLEH RER |
WA, HENFHTRE NSCLC @l A eyt ik &, AR £ X R RIS m A 303 . K Western
blot 4| & A P O AL ik P m A THEH PARP & F T4, ER MTS B MR RBLERL
., EGFR TKIs A7 461 Fl 38 hm NSCLC 48 i6 % 69 -tk . BB 25T EGFR TKIs #=4L57 84077 B F)
EGFR TKls, ¥ 3K/F %M F R, Western bolt %Ml 25 R £ 9, BA M5 cPARP BG AL FH, AL
A7 J& EGFR TKIs T # )05 A0 B e 42 A =4 A 5%, 4518 840978 EGFR TKIs T30 89 x84 29I
T AR T FRAF P TKI it 2569 NSCLC 0t & 77 A& R 94 8 —4E A
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Effect of EGFR-TKIs and chemotherapy combinations and
administration sequence on apoptosis of NSCLC cells

Feng Gao, Ze-feng Zhang, Tao Wang, Rui Wang
(First Department of Thoracic Surgery, the Fourth Hospital of Hebei Medical University, Shijiazhuang,
Hebei 050011, China)

Abstract: Objective To explore the effect of epidermal growth factor receptor-tyrosine kinase inhibitors
(EGFR-TKIs) and chemotherapeutic drug alone, concurrent and sequential administration on apoptosis of non-small
cell lung cancer (NSCLC) cells with acquired TKI-resistance. Methods NSCLC cell lines with TKI-resistance gene
mutations (T790M and ¢cMET) such as PCOER, H1975 and HCC827GR as well as TKI-sensitive gene mutation
(exon 19) cell lines PC9 and HCC827 were selected. Cell viability was detected by MTS assay when chemotherapy
drugs Cisplatin, Paclitaxel and TKI Erlotinib were used alone, in combination or in sequential administration for
intervention of NSCLC cell lines, and verified using colony formation assay. The content of apoptosis marker cPARP
in cell lysate was detected in each treatment group by Western blot. Results MTS assay and colony formation
revealed that the combination of EGFR-TKIs and chemotherapeutic drugs could synergistically increase the
cytotoxicity to NSCLC cell lines. Simultaneous use of EGFR-TKIs and chemotherapeutic drugs or chemotherapy
followed by EGFR-TKIs provided the maximum intervention. Western blot showed that the apoptotic marker

cPARP expression was significantly increased when two drugs were simultaneously used. Moreover, chemotherapy
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then EGFR-TKIs intervention could obtain a more powerful pro-apoptotic performance than the reverse order

intervention. Conclusions The sequence of chemotherapy followed by EGFR-TKI is likely to be the most active

strategy, and could have the greatest effect on apoptosis in cell lines with acquired TKI-resistance.

Keywords: NSCLC; acquired resistance; chemotherapy; EGFR-TKIs

*® KA K F % 1K (epidermal growth factor
receptor, EGFR ) SR AYAE/ NI HOATYEE ( non—small cell
lung cancer, NSCLC ) 4HLEA X EGFR 2% 2 BB it
ikl (tyrosine kinase inhibitors, TKIs ) & 881 )2
RAEE "t EGFR TKIs HA ) = 19 524,
DL e A A 00 (5 A%, — 2R EGFR
TKIs i B 0] NSCLC #4515 e AL 6 97 Or 277,
HIE B H I 9 ~ 134 A B EGFR TKIs 697 )5,
TFUR B ARASPE TKIs i 25 7 522 0 25 )5 XE LA ]
E R 245 1A 24 TKIs R T B e RO, MR 4T 52
WIRTT ROTAN b i, BRI 245 J5, 48220 H] EGFR
TKI 24 57 e 5 HAt A 7 o UKIBES R ™,
I, ASCERSE EGFR TKIs G A0TT AR 2524 77 5%t
NSCLC #iH A& e Ty 2m .

1 #RERE

£ A 2= FniK F
EGFR %27 1) NSCLC 4 ffl & : PC9 (19 54 i
T2878 ), H1975 ( L858R+T790M 287 ), HCC827 (19
SHNE T2 ) F HCC827GR (19 S 4k i 15845 +
cMET 4734 ) W ZRBE T3S . PCOER (19 %5
AR TF5RAE +T790M 8748 ) RSN R~ B 2= B B i
IRZ5BEWFFE TG .

JEIERRE . WZ4002, WAL AZEENE B 2tk
B R A BRA A, T DMSO 3k (g ), /il
WA T -20°CUKAE
1.2 MTS fBfa SR

H AR S 10% J64- s (U2, Wik
BUAEYRHEABRAF ) 1) DMEM @R 73t (5
HyClone 23 H] ) 1£ 37°C. 5% %8 ALHk CO, 41 i1 1% 33
# ( Z£E Thermo 2 7 Forma Steri—Cult %Y ) A 55 57,
Fram st T X8 KW, H96 fLAREER MR,
A 100w 1/ FL5% 1 x 10" AR 58 A B 5 R a1
3% 72 h J5, PC9, PCOER, HCC827, HCC827GR K
H1975 4053 BIANGER ( Z46 54 0.01, 0.10, 1.00
F110.00 w mol/L ) B AZEE (2L 2R 0.001., 0.010

1.1

0100 wmol/L), HALHAHLE 3 ~ 6 MEfL. 24
YIAbPE 72 h J5, InA20wl/ L MTS B &8 ( £ H
Promega A H) ) 4RZEEEFE 4 h 5 WA A AR R B
FeM 10 s, IRAIEIE ., HIEEFRY (32 Bio-TeK 24 H]
EIx800 % ) T 490 nm P AN FEE . S50
23k, 455 Graph Pad Prism 443647047, fdiH
JELe M AR RN R A TG . 25 25 W b B AR X
25 X BRZH DD 1) A0 MBSO B 43 EL 3R
1.3 &EEEEKE

FRANMAL T XA KA, T 24 FLANIET TR,
T 500 w1/ FL75 1 x 10° A 20 it A 58 4 855 5 I Al A,
ARG S = 2 MR AL, LR EE 3#, 7d
JEFEZGY, NSRRI, AR R
MM R AR 22 S, SRR IREL, H PBS ZE
T 2 UK, HEERE 52 L 0.005% 45 i 25 18 2R va /A 7] )
XiF A A G £ S PR e ( HAR AR EL A ]
IX83) M. WIEE FiH4 <50 M anff sepEs, 1
VR FIEERERE (%) = (HEIEE/ R an i
) x100%.
1.4 Western bolt #&ill

FEAMILL 2 % 10° 4> /LA T 6 FLAR, 1 ml/ FLAH
TRk, AR K 1~2 d ST 259
FHi. FH PBS Z itk 3 Wk, il FHAN M oA T
24 1 Bio-Rad F MY ( 2£[E Bio Rad AH],
Hercules ) 7£ 595 nm AN E S AR M E . B
PHEAMN LB TR, A 3x BEHSBEZE R
986 5 min, —80°C1Efit -

Sl & Marker, DRSS AS N2 B AE N
[ 6 2145 25 W AR AR, E4T SDS- RN HE A B
HLyk, SRJGHLFE T PVDF [, K Bt b A 2R DL B ik
RS S, 4C—PURE L. WH, RS,
TG B E ALY HRP ARG 40, BOCE 1h
JEURRE, IR ERE, TR S, B, S5y
FH 3K, R Tmage J FRAFR IR BEMEIEAT43HT -

itk fl « cPARP. ERK1/2 FI4 1sG HRP-
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528 4%

PR TEE Abcam 23 ] T 5% BSA 1) TBST i,
FRBAEE 9 1 2 10000, 1 = 3000 F11 : 5000,
15 SHit=EHE

Bi R F SPSS 17.0 Geit 8k, Ha %R
P + hifEZE (xxs) R, R K855, P <0.05
KSR G FE L

R

21 EGFR RTHM R ARIKE EGFR TKis
LT 2R =2 1

kST 2 A MR AR B, AR SR S R I
FHEUEAZ AL HE EGFR RAEA AL & 72 h, R MTS
TG 4 T AR A, S5 R . DY R IR T T
F, XTREALANM TS J1oh (1.36+£5.92) %, 1T il
K (-732+681) %, &1k, ZRAEGIHFEX
(t=2.353, P =0.040), ¥ JE ik 1 pnmol/L B 7] X} PC9
F1 PCOER 2t = £ FEPEAE o X T A4 &R, I
B >3.3 pomol/L A REAGI BN A A 2 (LI 1A ),
@R S AZ B AL EA T T HUS, 3.3 pomol/L ¥R &
TRERM BN EEE, H PCO XM R AU (I
Kl 1B ). OTEEIFIE AL, B3 IR 4 4 3R
PEAT A I AT . S A2 R EGFR TKIs T30, it
FAAE 7 d BSETE T I X 32 0 40 i 28 77 A 174 200 e
BEMES MTS S 45 A0 ( DLIE 1C ). T H1975 XF
SRS BRI 25 2T 25 S 6 I A
MY RS . T 25 4 &R (PCOER . HCC827GR
FIH1975) X JE % & Je & B i 5%, {H PCOER Xt
WZ4002 A% Rk,

B Z, X EGFR TKIs & 2 F1 i} 25 1 PCO.
HCC827 il R AEXTHALTT 25 W W U T L 180A 22
S, U TKT 5407 259 A Us% A i 25 L] AN AH 7]
(WLE 1A, B)o N T Jageikss, ARSI BRI T 1
PCO FIH: Ath 40 i 3 A v 5 43 51 R 1.0 A1 3.3 pomol/L
TEHUANREAE XT 4= Z2 A AL A= A i i O 25 S 30U
M A TBICT B AR E R 3.3 wmol/L. X} T EGFR
TKIs, £# B0 AM A CRBRAE R, EREGES
FRURRAINTS 37 40 A 22 7 A e R A M 1 25 5 1) J s B e
FWZ4002, WA H 1 pmol/L.

2.2 EGFR TKis L7 R EE 255 5 3T 40 a5 14
s

AR 5T EGFR TKIs 14k J7 A [R] 5 25 i 15 X 4%

2

EGFR 284840 R 52, ARSI 250/ . B,
DL GP 25 25 T W4 Al 2 7 d, R IE ik
AT oMo X ERALAIAITS J1oh (0.56 £1.86) %, 1M
THHN (=7.06£591) %, &1 K, ZFAGIT#
B (1=3.013, P=0.013), HCC827GR. H1975 4l
X NTVEAAT S A2 B AT o 5 (R SURR M, 0027 PCO Tk,
PCOER #fiffirhr, JEI&& ek WZ4002 51 s 542 i
I5CHT HL SR B = AR B A 4 i 81 . 24 EGFR TKIs A1
I P25 IR LA 25, 78 TKI T HilRiTJe 4 A7 e
HIE I RE P A SR A A AR . PR b, TERZE
BAESUT , S TKI S ARIT 945 25 e 52 2 Bl 1 Ja %
XA A R REPEVE o ARRLAY 25 SR Y RS 2 %)
EGFR TKIs i 24 AR 0 58 A8 il 7] WZ4002 TRy
MR FEWSLh, EH FRERI TG FH 2G0T
AR LHA A (4 d 3% 2+2 d) %F PCOER 4 il £ 1Y
S, 25595 6 d 5 3+3 d (TR IEIX F . sk,
K HCC827 2 R Xy B Je Rt flsk, B 24
PRISCRAE APEAR TR A S 22 52 g rh Sl B . WLIAL 2,
2.3 {WIrAYMEREREAXIESE BMEE
RIS N

TEJEI& R ST 245 40 i & v Al e s 8 e fik sy
25y R I EF 2525 (6 d 8% 343 d) B, 4 i i
FE PRI T AR S Y cPARP YRR, DI 4l
ML T R R R 22 5. K B JE AR 5 X PCOER FI
HCC827GR Wi I T-AE S, (HAE H1975 4l &
PATAEXT B, WEAXT PCOER #1 H1975 4 i # A —
FERPR T AR, AR FON e AR T AR
SR A BUNAE HCC827GR 4ifirh, EEBMEIEEE
X P T e A AR TR T . 7R LB
BUF, PAZYIRI T AL 2 A TR TR fel
H TR S AR P A B, S EiE
Je Tmd R, JARHGEEEREREEm
25 245055 T 15 PCOER 41 it 22 A1 4R J5 0 i B JE 1Y
25250157 T 7l HCC827GR 4 i 28 78 A i b33 ME— 11y
VPRSI ALY 25 250 R A R e G
RTINS (WK 3), TEMLEH, ZEHXT PCOER
Y 2R R RN I 259 TPt E] (4 d 8¢ 2+2 d), &
M5 6 d M 3+3 d B THIREIIFTEAE, ERK1/2 7EH
N2 R BIE AR 11 B R A0 gk
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«trPCO ~rPCO
0 l-=l=‘—°—i - PCOER 0 ©-PCOER
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= «HCC82IGR = @ HCCS27GR
= 4
3 -50 £-H1975 3 -50 ©-H1975
= )==1
Ny Ny
~100 % . . . T — v
0.01 0.10 1.00 10.00 0.001 0.010 0.100
Jisi%A / (o mol/L ) SR EE 1 (nmol/L)
A B
poyiist F BER WZ4002 4 KA
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HCC827 GR

A TR 72 h G4 RSN B SRR 72 h GAMEARENR; C: JEEEE .. WZ4002, JE1 RS 7 d 5454058
RV G
1 EGFR ZZH) NSCLC 4R &K MTS S HiRIE &R
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%14 g, A5 . EGFR TKIs B A0S 10 25 25505 X+ NSCLC 4t fie 98 T 1 5%
1 2 3 4 5 6 7 8 9 10 1 12
~ cPARP — e N — -_—
= ERK1/2 W e —
£ CPARP -
2 .
ngmr p - - - I — ————
1o cPARP e A e — ——
5 - ~ <
T P : SH St & 5
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B3 ZABAMBEABEORIE

3 iTig
TE EGFR 272 1) NSCLC & H, X} EGFR TKls
A AR TS 24 2 5 ) L7 380 R HE ) B R R 3R ™
S ARET X ARAS PR 25 C 42t —2eyRy T oRms ", (1 E
HIIF YIS AT I T 28 o IRk e J ARy T L il
J7 R TKL 4R2E M, DASCHE B2+ e B aney &
BERYTHNE M, AR B B AR S IR T R M ] A T
TERE I T R ZE R AT B

ARG SE SR I, TR BE A I0AA sl A2 i 2
hEVER . o F 2B 0 B M B M TISE 50 % B0 4
o 6 d A2 AL BRISH )T TEIX A, AL e R T E—
() 1 Rh2G 4 BE I 6 d BOZ5 By Ab BRINHA] . A R 0
JE, X TKI BA W m i 25 P A =i rh, AR
SR B TKI BEAE 48 = by T 25 M B A itk . Ak,
T790M IR ZEAEHT eMET 934 4E hy TKI fH UL it 24
B, HXFT 2 R i Te B & 225 . [RIREAR SR E
FEARRIASE R, 45 148 TKLEIR e 57 09
[FIVE TGI8 2 X B A A & 58 A5 7 EGFR 34545 251
J1o EHEULRNRIEMNE G, 5% 3 A48 EGFR
SRR 258 WZ4002 X} 9788 EGFR A7
Wk i . 7 TKI BRSS9 i BRI Ve R D7 i, A
SLH A AR ZE SR . AP as R, W EGFR
TKIs FULITHIZSE &, i 2007 2 oCE 2, I
Je TKL 1, Ay r s, RIBEEEEH, (BRER
HUTKI FAbS7 25 IRl I B eAbT 7 259 fa TKIT B 25 2455
JEet, PhRIVER R . ARBFSE TKI 2588 51 A
5% Y TKI MU NSCLC BRI A MR 258, Jefk
J7 I TKUIRSF e F AL 25070 IRIR b, il 4

T NSCLC (& ATk, [RIAF I A TKT AR ) fE 1
TEARTTES | BT B PR EER ™ AR AI TR 528,
XFARAE EGFR TKIs M2y, Jefby7 /s TKI Al Re RN
AR LGN, v LA, Sefbyy s TKI BRI 7
AT AT SRR 25 00 K J . ELESE, B
AR & Z Fhift 250000, mifky T A TKI 2 FIGYT
2RI FH AT RERH L BT 2 25 15 00 i K 2

S Z, EGFR TKIs 45 & 4657 + il EGFR %€ 72 11y
NSCLC ZHMa 2 T LA IR, HAR 2505 A O
i, ORI 45 25 SRS AE ARG RIR AR ST
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