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ABSTRACT Objective: Explore whether Mcl-1 (myeloid cell leukemia-1) participates in gefitinib resistance of non-small cell lung
cancer. Methods: Western blot was used to test Mcl-1 expression in gefitinib sensitive cell PC-9 and resistant cell H1975; PC-9 cell was
treated by gradient concentration of gefitinib, then western blot was used to test antiapoptotic proteins expressions of the Bel - 2(B-cell
lymphoma-2) family and Mcl-1 degradation speed in PC -9 cell and H1975 cell. Results: The expression of Mcl-1 in PC-9 was signifi-
cantly lower than that in the H1975 cell(P<0.05), and the expression of Mcl - 1 gradually reduced along with the increase of gefitinib con-
centration, while the expression of Bel - 2 and Bcl - x1 showed no signiifcant change, and Mcl-1 was degraded more quickly in PC-9 cell
than in H1975 cell. Conclusion: Up-regulated expression, slow degradation and the half-life extension of mcl-1 may contribute to the
gefitinib resistance of non-small cell lung cancer.
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Fig.1 The expressions of antiapoptotic proteins of Bel - 2 family Bcel-2 family in gefitinib sensitive cell PC-9 and resistant cell H1975 Western blot test
*P<<0.05.
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Fig.2 Effect of different concentrations of gefitinib on the expressions of antiapoptotic proteins of Bcl-2 family inthePC-9cells
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Fig.3 Western blot test the Mcl-1 degradation speed in PC-9 cell and H1975 cell

WS, SO & AR 6 TAEA EGFR SRR BAPE 548 (55
21 A L858R L ZEAR IS 19 A F-H ) g/ N g
Jiligiz SR, I R A ] EGFR {5538 ol LU 4. 753
IR i e SRR e RS — EGFR-TKISs , 38 it BH W
EGFR {5 53 175 S R 40 a8 1. 4 EGFR FHME A5 A il
Ji B % EGFR-TKIs 30 51k 71 %-100 %, #2411 PFS B i
FEA DL Je QOL HA 48 =17, R IR TAEH R B R H
FA24 8-10 A thdigipintsz, ERRi T EGFR-TKIs Ay
208, PR, #R9Y EGFR-TKIs it 25HL i i i S AR BT s

Mcl-1 J& Bel-2 K APLAT E A, FEEM LRk
SR B AR o BRIS S AR T R, TR
UESEAE R0 8 30 LR RS MR R LR T 1 Mel-1
BERBRRE, T Mcl-1 ik m] DS A g8 -, 325
Jilv e %ot Ak 97 QRO ) 25 g , PRI A Micl-1 5 g 44 i it
244 5% . EGFR-TKIs T 5Bl F 75 A £ 20 Y% AN, 58 R 30
Mel-1 73R/ INH Rt i S22 1 SR RS, 9 H 2 5 e 40
R 230 R, AT 25 5 o 7 AR e SRR AT A A 25 40
i Bel-2 KIEHURT- B AR I AES, Aoy 53R 2
T ZGANMIAR b, SURANAE P T- 2 A Mcl-1 2K iL Bel-2
SRR Bel-xL SEAM ], 368 Bel-2 FEBLIAT - A
MRS SRR R 2 AR U R AR 2 Rk SRA Bt T
A Mcl-1 #1 Bel-2, il —50F5¢ B 5 S0 82 A e 40 i
B Bel-2 FRIGHURT A Mcl-1 ks REAE w5, B
E AR MR E TS, AN Mel-1 (13505583 i
{8, 1Mif Bel-xL A1 Bel-2 Fih & TRz AE L%, o Mcl-1 &

FABTAT- AR, FR KRR AT LU B M IR T PRk, 3847

T AR SR T e A0 M O 1 e e A AR N B T R

FI Mecl-1 RIS . AL, ST 25240 MU LL, 5 AR e i

JECEHL PN Mel-1 [ fif SR, 2 5 ST W\ BT, R Micl-1 78

T AR SRS 24 (01 /DN Y e A o Al 2 D 1 |~ e S0 ) (2 5

K AR AR S 17 AR /N i 08 T SE o R Mcl-1 R

fift ARJE Mcl-1 2 0] TR AIR 20 M PN Mel-1 YR B, fe X

VAT PR, 75 AER e AR N e ) T

fiestt Mel-1 [ff 4 Mcl-1 52 S8, £ BE Mel-1 [ fi

AR AT REHE AR/ N A i ) EGFR-TKTSs i 2.

25 B RTIAR ,  ARRR el RIS Mel-1 2R3k A 05/ NAE
a2, Mel-1 Al RER A4 s EGFR-TKISs J 7 AL L L 0 e i 24
HOFTHL AL, H Mel-1 2 59F/N i g il EGFR-TKIs fiff 245 i H.
PBILT A 3 it 2477 1l 5 Btk — 0 IS LTl

% # 37 #k(References )

[1] He M, Yang Z, Zhang L, et al. Additive effects of cherlerythrine chlo-
ride combination with erlotinib in human non-small cell lung cancer
cells[J]. PLoS One, 2017, 12(4): e175466

[2] KimE Y, JungJ Y, Kim A, et al. ABT-737 Synergizes with Cisplatin
Bypassing Aberration of Apoptotic Pathway in Non-small Cell Lung
Cancer[J]. Neoplasia, 2017, 19(4): 354-363

[3] Ma P C. Personalized targeted therapy in advanced non-small cell lung
cancer[J]. Cleve Clin J Med, 2012, 79 Electronic Suppl 1: S56-S60

[4] Juan O, Popat S. Treatment choice in epidermal growth factor receptor
mutation-positive non-small cell lung carcinoma: latest evidence and

clinical implications[J]. Ther Adv Med Oncol, 2017, 9(3): 201-216



<1712 -

DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol18 NO.9 MAY.2018

[5] YuH A, Arcila M E, Rekhtman N, et al. Analysis of tumor specimens
at the time of acquired resistance to EGFR-TKI therapy in 155 pa-
tients with EGFR-mutant lung cancers [J]. Clin Cancer Res, 2013, 19
(8): 2240-2247

[6] Deng J. How to unleash mitochondrial apoptotic blockades to kill can-
cers?[J]. Acta Pharm Sin B, 2017, 7(1): 18-26

[7] Pirker R. Milestones in the systemic treatment of lung cancer[J]. Memo,
2017, 10(1): 22-26

[8] Poomakkoth N, Issa A, Abdulrahman N, et al. p90 ribosomal S6 ki-
nase: a potential therapeutic target in lung cancer [J]. J Transl Med,
2016, 14: 14

[9] Sun P L, Sasano H, Gao H. Bcl-2 family in non-small cell lung cancer:
its prognostic and therapeutic implications[J]. Pathol Int, 2017, 67(3):
121-130

[10] Bronte G, Rolfo C, Giovannetti E, et al. Are erlotinib and gefitinib in-
terchangeable, opposite or complementary for non-small cell lung
cancer treatment? Biological, pharmacological and clinical aspects[J].
Crit Rev Oncol Hematol, 2014, 89(2): 300-313

[11] Seo AN, Park T I, Jin Y, et al. Novel EGFR mutation-specific anti-
bodies for lung adenocarcinoma: highly specific but not sensitive de-
tection of an E746_A750 deletion in exon 19 and an L858R mutation
in exon 21 by immunohistochemistry [J]. Lung Cancer, 2014, 83(3):
316-323

[12] Joshi M, Rizvi S M, Belani C P. Afatinib for the treatment of
metastatic non-small cell lung cancer[J]. Cancer Manag Res, 2015, 7:
75-82

[13] Yuan D M, Song Y. Precision first-line therapy for advanced
non-small-cell lung cancer patients harboring EGFR mutation [J].
Zhonghua Zhong Liu Za Zhi, 2017, 39(2): 98-101

[14] Han J Y, Park K, Kim S W, et al. First-SIGNAL: first-line single-a-
gent iressa versus gemcitabine and cisplatin trial in never-smokers
with adenocarcinoma of the lung [J]. J Clin Oncol, 2012, 30(10):
1122-1128

[15] Maemondo M, Inoue A, Kobayashi K, et al. Gefitinib or chemotherapy
for non-small-cell lung cancer with mutated EGFR[J]. N Engl J Med,
2010, 362(25): 2380-2388

[16] Passiglia F, Listi A, Castiglia M, et al. EGFR inhibition in NSCLC:

New findings and opened questions? [J]. Crit Rev Oncol Hematol,
2017, 112: 126-135

[17] Haspinger E R, Agustoni F, Torri V, et al. Is there evidence for differ-
ent effects among EGFR-TKIs? Systematic review and meta-analysis
of EGFR tyrosine kinase inhibitors (TKIs) versus chemotherapy as
first-line treatment for patients harboring EGFR mutations [J]. Crit
Rev Oncol Hematol, 2015, 94(2): 213-227

[18] Sullivan I, Planchard D. Next-Generation EGFR Tyrosine Kinase In-
hibitors for Treating EGFR-Mutant Lung Cancer beyond First Line[J].
Front Med (Lausanne), 2016, 3: 76

[19] Garcia-Saez A J. The secrets of the Bcl-2 family [J]. Cell Death Differ,
2012, 19(11): 1733-1740

[20] Gomez-Bougie P, Halliez M, Moreau P, et al. Repression of Mcl-1
and disruption of the Mcl-1/Bak interaction in myeloma cells couple
ER stress to mitochondrial apoptosis [J]. Cancer Lett, 2016, 383(2):
204-211

[21] Yu Q,Liu Z Y, Chen Q, et al. Mcl-1 as a potential therapeutic target
for human hepatocelluar carcinoma [J]. J Huazhong Univ Sci Tech-
nolog Med Sci, 2016, 36(4): 494-500

[22] Lechanteur A, Furst T, Evrard B, et al. Promoting Vaginal Distribu-
tion of E7 and MCL-1 siRNA-Silencing Nanoparticles for Cervical
Cancer Treatment[J]. Mol Pharm, 2017

[23] Young A I, Law A M, Castillo L, et al. MCL-1 inhibition provides a
new way to suppress breast cancer metastasis and increase sensitivity
to dasatinib[J]. Breast Cancer Res, 2016, 18(1): 125

[24] Kang X H, Zhang J H, Zhang Q Q, et al. Degradation of Mcl-1
through GSK-3beta Activation Regulates Apoptosis Induced by Bu-
falin in Non-Small Cell Lung Cancer H1975 Cells [J]. Cell Physiol
Biochem, 2017, 41(5): 2067-2076

[25] Kim S M, Yun M R, Hong Y K, et al. Glycolysis inhibition sensitizes
non-small cell lung cancer with T790M mutation to irreversible
EGFR inhibitors via translational suppression of Mcl-1 by AMPK ac-
tivation[J]. Mol Cancer Ther, 2013, 12(10): 2145-2156

[26] Arechaga-Ocampo E, Lopez-Camarillo C, Villegas-Sepulveda N, et
al. Tumor suppressor miR-29c¢ regulates radioresistance in lung can-

cer cells[J]. Tumour Biol, 2017, 39(3): 1393394654



