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Abstract: Drug resistance remains the key factor that results in the high mortality of lung cancer patients. Therefore, it is very
important to explore the mechanisms underlying the lung cancer drug resistance by establishing a third-generation molecular tar-
geting drug-resistant cell line of non-small cell lung cancer (NSCLC). This study successfully established an Osimertinib-resis-

tant cell line, HCC8270R, based on HCC827 cell line through combining the methods of intermittent high-dose selection and
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concentration-increasing. Cytotoxicity of Osimertinib against cancer cells was firstly evaluated through using the CCK8 assay
kit, and resistance index (RI) was used to evaluate the sensitivity of cancer cells to Osimertinib; morphological changes of the
cancers cells before and after acquiring drug resistance were stained and imaged using an optical microscopy. Western blot was
used to detect the expression level of epidermal growth factor receptor (EGFR) and its downstream signaling proteins; muta-
tion of EGFR was measured through using the next generation sequencing (NGS); cell cycle and scratch assays were performed
to evaluate cell proliferation and migration ability. The RI of HCC8270R was calculated to be 18.65, demonstrating that HC-
C8270R was Osimertinib-resistant cells. Compared with the wild-type cells, Osimertinib-resistant cells showed a greater karyo-
plasmic ratio. Additionally, reduced expression of the p-EGFR and increased expression of cell proliferation-associated p-AKT
indicated that the HCC8270R probably acquired the Osimertinib-resistant character through a non-EGFR-dependent signaling
pathway. Meanwhile, flow cytometry and scratch assay results demonstrated that HCC8270R cells have significant G2/M cycle
arrest and enhanced migration ability in comparison with the HCC827. This study successfully established an Osimertinib-resis-
tant NSCLC cell line, and tentatively demonstrated the acquisition of drug-resistant characteristics by the HCC8270R through a
non-EGFR-dependent pathway, thus providing an important in vitro model for lung cancer drug-resistance research.
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small cell lung cancer cell, NSCLC ), B 1Y 5 431
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MATEH . BEREERIG RIS R, AR %
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P, AR B T AL A2 VAT SR T LA SR
R E Y B A A7 (overall survival, OS)%' . EGFR
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NSCLC HCC827 4 Jfl g - 3 [ #8455 3 1y
50> ( American Type Culture Collection ); Quick
Block™ Western £ P . —Hii B . CCK8 17 1l
T LR B KA RAA R A ; RPMI1640 15 57
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FERE R W T 22 AR A BR A R 5 AN IR A7
Tif 1 /0N A L3 WA T R AR A AR R A R
Hoechst33342 Il -F Sigma; Y ZE I K (phalloidin ) %¢
FEY R F I8N T E A YR A FRA R s EGFR
p-EGFR . AKT, p-AKT Il GADPH #i {4 T> Abcam;
s 75 B S (57D vh BT AR e 2 Wl 43t
1.2 RIEAE
12.1 A3z

¥ HCC827 4% 77 T A 10% /A 1L i i
1% T2 - B Z ) RPMI1640 B 238, I8 T
379C . 5% CO, A ML F2 48 o FE W idUe T LA 4
MO, WA KRS R AT A F X B0 1 0 i 4
AT AH G
122 wHmpkiyEs

30 o [ B AR o R B G AR S A 1Y
77 1355 NSCLC 40 gtk HCC827, #4g£L 5 x 10° 4~
BB XL KU O A A T 6 FLAM S SR AR
b, B35 24 h, Jei@ it CCK8 Wk 15: 41 o bk i1 21 4
3 & (half inhibition concentration, ICso), ¥4I 24
RS2 A A7 100 nmol/L BLZ 8 JB [ s 7 5L, 1B
FH 12 ~ 24 h, WERANMLIRAS . Anwn A R VR 1Y
HEANNL, D) K s} B 46 ¢ B 4y 1Cs (45 nmol/L ) [y 4555
FEARSERT IR, BRS040 M E 5Pk &R 1E 1 A .
YAMITE & 45 nmol/L 7585 Je i s Fe R A K
R 221210 3 L BB, FEFH &4 100 nmol/L
BAR R TR vh B2 12 ~ 24 h, Z R H N
A 45 nmol/L AR e IR =4 ( Lk h—A 85
TG ) o BANEZ 3 MEH H AL TR E R
ARG , AT 50 nmol/L 119 25 Wik 13 22 32 Tt 245 vk
BE, fEFH 12 ~ 24 h, WA HOIRES, JF e &4
45 nmol/L B 75 Je (G Fe 3L FiEE #5224 ~ 72 h, 24
it B T A P 25 15 R 3 v A FE AR T 20% ~ 30% 1
WK R AR AN, S B R EURZG Ab B, 45
G2 Wn, MR AT E S B P AR e A . 2
Py e vk BE IR B 1Cso 1Y 5 4555, 4% 100 nmol/L [y
FE2ZARTE, AR AR A R R IR I 1 2, HE
YA RENSFE R B MR T IR R AR R BT
TASA, HEST AT 2 4 B B i 44 2 HCC8270R
123 @A EREE

HO 000 4 i T 6 FL A I 55 7 A (AL
Sx10° NI ), F5FL Y AY 41 %5 3 15 51 60% B, i
W52 £ 2% sk ( phosphate buffer saline, PBS) 5k

2~ 3K, ZJ5 B TAHZE RS TR 100 4%, XL
WLELT AP B A ) 22 o fn Bdd sk . FARRE, 1
PBS FRIETEANM, I FH 3.75% H B AR vk b [ %E 40
Mg 15 min. FHPBS 3L 3 ¥k, 2R HEE 5% FE W, T
A 0.5%Triton X-100, 7£ % it T #EALANE 10 min, H
PBS {5 R4, FEFLANTA 100 pL 0.5% ~ 4.0% 4 HL2E5
RRYE, =IR TEEIFE 20 min, FH PBS UL
A, W FEFRI, IA 10 pg/mL fi4 Hoechst33342 ¥
W, S EEEDEYL 5 min, 5T PG B BT HE
SEYMIIEZS . Hoechst33342 5 40 it A% Hh i) XU DNA
PEBE ML EE A, AU R B, RIS
N LS R R ESS &, B aa@dot.
1.2.4 EGFR #9 & % T4

o1 i 25 S AL S 0, FF BT, I PBS %
P2 Y5 H 1 mL PBS H2 AL, BT 4°CUKF AT,
Frik g T A9 TR BRAS wIAGI At EGFR 11y
TR GEARE L
1.2.5 CCKS ik 2m fodg 74

IO %04 K i HCC827 Fi HCC8270R 4 fify
il B B0 B BB AP T 96 AL (4L 5% 10° 44
M) . 537 18~24 h 5 I AR B i A e (0,
5,10, 100 1 1 000 nmol/L ), FA~ 254 FE 1R & 3 4>
AL, [FIIFAE2S 20 (B R B rh R4 AP Al ) FTC 2y
X HRZL (R AR A ZYY)) o 8557205, 7N
D REBREE IR, AHFLINA 100 pL ()20 s 3= 56 A
10 uL CCK8 i, 37 CROLMFH 1 h 5, i F AR
(TECAN INFINITE, M200 pro ) 7& 450 nm i & |4
T8 % ) 6 2% BE (B, <% FH Graphpad Prism 9.0 k{411
B1Cso, FFL AR 2N 258 4 it it 24545 40 (resistance
index, RI) . 18/AX N RI=1Csy (HCC8270R) /
ICs, (HCC827)
1.2.6  Western blot 247 28 it ¥ EGFR & 48 % %& & %9
Kk

P HCC827 F HCC8270R 43 £ RN T 6 FLAR
H, T 24 h JE A AR L, WRAESr 507 0, 1. 10 Al
100 nmol/L. fEHH 48 hJi, T4 1) PBS ¥ 2 3k , il
NS W R i1 1 7] 18 RIPA (radio immunoprecipita-
tion assay ) S, B T VK 2408 )5 $E 040 i B R
1, 31/ BCA ( bicinchoninic acid assay ) Il & & [
WBE o I FH 4% ~ 12% 118 20 TR M Tk e Ao 3 TG 4 5 A
L, R U R 2 R 9 £ Hs 5 (polyvinylidene
fluoride, PVDF) I, F Quick Block™ Western $f 4] 7
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£ 1 h, H&H 0.5% Tween-20 Ay Tris-HC 2% 1 i
( Tris-Buffered Saline and Tween 20, TBST ) ¥ )5,
TR R BTiA % e (EGFR, p-EGFR | AKT, p-AKT
FIGAPDH), T 4CHE /. TBSTUER I WG
THURIR, FEEMFE 1 h, I TBST 0% 3 Wk, il
ARG T4 A sS4 538t 245 (protein simple,
USA) H i 24 IR
12.7 28 fe )8 0 547

TE HCC827 FITHCCS827O0R [ 20 it %o %5 A= 4 31
0.25% B R I fL 20, B O UCER T UE , FH 500 pL
T4 (1) PBS H 241G, fof 20 i 40 3Ry 20 BV
POE I A -20°CHA Y 1.5 mL JorK LB,
VK _FJCE 15 min, 1 000 r/min 2500 5 min, US4,
I PBS % 2 YK, /il A 200 pL 1 mg/mL [ RNase A
fitf, F 37°CHFH 30 min, LBRANMHY RNARE, [
HLRTHIA 300 pL 100 pg/mL H AL P IE (propidium
iodide, P1) YLifg, %5 I B 30 min, JH =40 A UAS:
il ( CytoFLEX Flow cytometer, Beckman Coulter Inc.,
Miami, FL, USA) 4iiifd &3], {i F Flowjo10 R f4F-i#k1 7
AT
1.2.8 XX

O R K A HCC827 Fi HCC8270R 4 fify
il B0 B, FERR T 6 FLARH (BRFL S x 10° 4
YA ) o FRAM AR S R A K 2 85% e EI AT FH T RIR It
5o FH 10 pL A — U RS Sk A i B RR e ) X 3k
TS5, FPBS A2 VPR 3 UK, VEREIF AN,
HIATC I35 () RMPI1640 15 37 3%, TR 20 0 85 57
FEARSERESE L 43T 48 F196 hil i G WA
B R, 0 R R0 X S i AR AR
1.3 SFitEFRZE

¥ H] Graphpad Prism 9.0 &5 12784 % B P 13F
TPt APERE . BARLSEYE + brdEzs (v xs) £
TN o SR FH R 5 A AR AR ] A 185, o R B R 3R
T 25 ikt Z 4 EHE . P<0.05 %R H
FoitEE Lo P e ris i E R 3 1.

2 FHRE5HM

2.1 BEEERMAMAE HCCR27O0R &AL
RESFETW

A 5% 38 3 [] B O ) e ol o R B 8 b
7k, DIt 741, Y HCC827 5 3 i gk
TP T 24 40 fd ik HCC8270R . 1R8] B Wil T

HCC827 F1HCC8270R WiFh 4 g4 i A . Hirr,
HCC827 A= K ICHM, 40 sMILLIARIE Jy 32 (FE 1a),
11T HCC8270R W) 52 88 i AT AR AR R AR, 4 i ]
R, ER AN O IR, 2 A L) A
k. A T2 3R IR T Hoechst 8 GARIC IS (945 5 Al
HI, 5 HCC827 4 MfuAfl He, #E HCC8270R il fifg i &
AR NN TN R 57 AT B/ W B = R T s
PERG I, AR SAARFRE B/ o R, X B 2 e ]
— T DX 1A AR PN ) AR LA R /)N, HCC827OR ) 4
MIAZA~ RN AN —, R K (F1b) . X
W, HCCR27 4 M e 24 J 11 0 1 B I ) 40 T A
Ak, A TR R P Y B 1 3Rk A A ST
WA G s kA T W AR

(@)

HCC827 HCC8270R

(®)

1 HCC827F1 HCC8270R MR A5 5 (200 x )
Fig. 1 The morphological difference between HCC827 and
HCCS8270R cells (200 x )
(a) R F 2B THEF £57; (b) BLIRIK, Hoechst &5 £ -
(a) Morphological differences under light microscope;

(b) Differences between phalloidin and Hoechst stained cells.

2.2 {RAETZG R

1Cso SZHE X 20 B A= R A 3258 5] 50% BCRET
iU s, FH T 25 M 25 BTS2 B T . AR
N 79 S A 44 B T 245 41 7Y ICso, TH RI, RI>5
RN Ay it 245 A0 e 2R P i 25 M4 A T 2 AR A 2k . AR
Pt AR PEAS AR A, FRATIEAT T A0 AR A A O
CCKS 4l A4 7 4 A 25 S 7, HCC827 11 1Cs0 A
(40.11 +0.366 5) nmol/L, [fif HCC8270R ¥ ICso
(747.90 + 0.453 8 ) nmol/L, R} 18.65, £#F-& it 254k
RN K . 2R B 5 A B i 3 it 2 DL IR 2.
23 THZA4RAatk EGFR ERER WL

% AR 7 (next generation sequencing, NGS )
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Fig. 2 Cytotoxicity of Osimertinib against HCC827 and HCC8270R (48 h)

K 45 S F¢ B, HCC827 174 EGFR19 4t 1 Bk
%, HCC827TOR 4l f ff B 1 i & ARk, (H &
EGFR W ZRIKFEAR, J5#HURHTH Y 5%
Z— (F 1), HILFEB, EARM 7855 R &k
M EGFR Tif Z3HLH b O X3 4k & 58 A8 67 A5,
N C7978. C797G. G798R . G796S. L718Q M L718V
aElnais] 3 2B HCC8270R A figil i3k EGFR &4
PR T .

#1 HCC827 R HCC8270R X ERF ML R
Tab.1 The gene sequence result of HCC827 and HCC8270R

Mutation frequency/%

Gene Base
name  mutation HCC827  HC8270R
EGFR  p.E746_A750 (c.2573T>G) 73.08 37.10

24 THZGRAREAH p-AKT B R E HE

Western blot ¥l 45 53 B, ¥E HCC827 Fll HC-
C827O0R 4 Jfu v, B 755 Je X 4 i iy 1 i 7% B2 5
p-EGFR il p-AKT %) & 3K 7K A7 7 B S (R me R0
%. 5 HCC827 4., HCC827O0R 4iijfi /% p-EGFR
FIR W E A, W p-AKT K B e 3 = 3
3R, {H HCC827 4l R JC it 24514, 7F 100 nmol/L B2
ARSI TRt (K13) o FE4n kg s
o, EGFR {5553 [ 3 4 il 40 il i A= K | 3 5 Fn
PR, AKT 38 265 U] 81 42 4 M 1) A A 15 | TR
FFTRRE S ) R, MFREE A 25Uk B 2
BAZHE SR W KT 1Cs0 (100 nmol/L ) B, HCC827 1Y
EGFR T Y AKT Sl b K- i T R, Rt
02 234 FERE T, FEB MR T I 2 4H ik HC-
C827OR 7EAE [l — 45 25 T, BN EGFR i %

TR ALK AR TC IR PR A0 M A3 5, 384 p-AKT 38
B U0 , L RE DA 55 AR A TS 245 200 L 1 A R A
{fif5 HCC8270R 7 100 nmol/L [ B 7535 J8 45 25 31 1%
H R EE R AT BEHE TS T .
2.5 (RRATZSIEIEEAE I B EIER

4 B SR B — A~ 2 2R S R AR A R s
A PN AR K &5 S e BH , B A R HCC827
Y G1 HAZRAE Y LBk (55.07 £4.71) %, SHI
M I H 1 H (44.93 +3.56) %, 1 AR JE T 24 1
HCC8270R 1 G1 HA4HML i b il [ (37.70 +3.56) % |
SR8 /0, BE 2 A AN B AR S R M, LR
(62.30 +5.42) %, XUt HCC827 4l ffdifis 245 i B
TR G2/M A A BH Y B RRAE , 1T e B A
TR IIGTERE T (K14) o
2.6 RTZETHEE BEIEE

KRR 25 R W, 5 HCCC827 4 iutf L,
HCC8270R 7£ 48 196 h J&5 /R T B i A4 41 i 1T 75
fie 1. FRATHEN, HCC827OR X Fh i B BE 11 5
p-AKT 112 3 FiR#ZUIFHC (15) o NGSE5 R IR,
HCC827 it 25 if 5 EGFR fi% 5 P 7= B 114 [9% d 3.5 )
35.98%, F:8{ HCC8270R [ EGFR B iR {b i i% 14 1%
PO B, X LR 1 Wit A5 3 B ™ AR R )
Western blot i35 4 i, EGFR T Jji# p-AKT i 7 HC-
C8270R H 5 i , 1 AKT J& EGFR R £ 221
(G T3 2 — o 18 AN ORI T A 5, R
PRI B4 188 1 8 2 o AR 0 Ao 4 A T R 0
(] st 2 e 20 B AR A5 e it 24 B AL 22—, L2 i
TR ZE . A RIRE ST . AKT 3l B RE R T K ST
IO el 24 0 M AR AR S SR R R T
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Fig.3 The effects of Osimertinib (0, 1, 10, 100 nmol/L) on the protein expression of HCC827 and HCCS8270R cells after 48 h
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Fig. 4 Cell cycle distribution of HCC827 and HCC8270R cells
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Oh I 48 h
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5 {EBARIIEIRIA b A SE A B HCCS27 FOMif 25 #% HCC8270R 228 HE S (100 x )
Fig. 5 Comparison of migration ability of HCC827 and HCC8270R cells in wound healing (100 x )
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WA JeAE 5 —AC EGFR-TKI #7445
NSCLC & Rl e —AUmf 25 i ok 7/, H
2, B AR 25 40 A A B R RAT T e e A0 B
ZRZAEM . BT, T LA R E A e
AR S o AR 3 Aok O A ST OR A T
ARk, SRR TAE# PR AR R A SR A AR e
(%5 — A EGFR-TKI 7 fi] 51/t 25 NSCLC 4 itk . X
X} FHR 5T g i 245 AL ) A0 -8 04 43 R R YT
Y A EEME L. ABFE R NSCLC HCC827
LR, 2ok TA) B DR et o RS B B I 25 5 1Y
77 0I5 T4 B B e RIS i 24 1k HCC8270R,
e IR INZG5 3 6 N H G, A 25 £ 080,
S5 b B A (10D, ATk LA
39 25 4 T 24 A R AR A R B 1) (74 1), A4
M R BA R E T 2GR . ARSI A NGS )7
341 T HCC827O0R 14 EGFR JEH 28 A8 1% 0., If-38 3ok
Western blot £ EGFR , AKT Kz HAH & 5 2 1.3 1%
MR AFRIBEOL . RIRLs R R, 5 HCCS27 ML,
HCC8270R i EGFR LR 5848 iy B Wk, iE—20
0 T EGFR iR fLm i . (HJE, FOF Ui p-AKT i
B U S AEAH R 2GR BT, AR e
XoF TS 227 248 LR ) A R R B Sl 2 PR [T, Tt
24 IR Y G2/M A BELIF LA K A0 B B2 i i3
FW, HCC827OR ifis 24 4 i ik EL AT T 5 (1 14 {H E )
28t

— R A EGFR-TKI 41 i 551) 1y it 245 1 BIL 1
FEIFAHF EGFR20 4M i 7 T790M 28748, i =AY,
EGFR 437 [] 24 L 75 5 JE 1 T 25 ML B2 A2 2 4
A I B 50 K B 7 B 2 20 M i 245 ML 43 R 44K
EGFR [ F19EH#t EGFR f4 TR 25 LI . 4#<#5i EGFR
AR W 24 i 48 R EEW S EGFR 78, 7 1
B, AN R EAUTE C797S . C797G . G79SR.,
G796S.G796D, L7180 F1 L718V 55 IX Ik i) 2k %z 1
s LS) S T AR 245 0 0T i 4 e g B e L I
EGFR {6 A i 2 AIL ) 32 205 e 55 B ik R 2 A e
RURL ARG S 3o oA A R Ui e SR Sl R i 1
S, I METH 4L N HER2 . KARS . BRAF Fil
PI3K S5 P88 2120 At B JH il 308 5% 100 3856 o 4
L A R R AMEEAE . AR A5 R SRR A
e 25 HCC827 J& i ixf I EGFRK S 14 55 i

PRI 128 200 e Py 14 5 RS 1

ZE L RTIAR, ASBIFG 8 A (R S R o e AR
JE b 3 2k A 1 TR A5 3 T B AR R I 24 41 B
PR HCC8270R, Z8 L (R 7 | B AR AN | 240 Bl
SR AH MRS S 7 I S, TR 24 20 AR AT I
PR A SR it 25 R A, 33 e B 24 AL g DR
WFFEHAE T B A I MTF FE AR, Ay i e L 52
(RTINS 24 iR 40700 1) 25 0 $ 04 T BRARL A SR o
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