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[ Abstract ] Background and objective Acquired gefitinib-resistance was closely related to inefficiency of EGFR-
TKI treatment in lung adenocarcinoma. However, it was not clear that how microRNAs influenced the acquired gefitinib-
resistance in lung adenocarcinoma. The aim of this study is to screen and identify the microRNAs correlated with the acquired
gefitinib -resistance in lung adenocarcinoma. Methods Morphological difference was observed in gefitinib-sensitive lung
adenocarcinoma cell line PC9 cell line and gefitinib-resistance lung adenocarcinoma cell line PC9/AB11 cell line derived from
PC9 cell line. Cell cycles and doubling time were detected by flow cytometry, IC, of gefitinib was evaluated by MTT assay. The
differential microRNAs related to acquired gefitinib-resistance were screened and identified by microRNA array and real-time
PCR. Results There were obvious morphological differences between PC9 and PC9/AB11 cells. The doubling time, distribu-
tion of cell cycle, and the IC,, between PC9 and PC9/AB11 were significantly different. In microarray analysis, compared with
PC9 cell line, 4 up-regulated microRNAs were found in PC9/AB11 cells, 9 down-regulated microRNAs were found in PC9/
ABI11 cells. Real-time PCR revealed that miR-138 was significantly down-regulated in PC9/ABI11 cells, accord with the micro-
array. Conclusion MicroRNAs are involved in acquired Gefitinib-resistance of lung adenocarcinoma. Our data presented here
to provide an experimental basis and theory thereunder for further study of effect and molecule mechanism underlying the
acquired gefitinib-resistance of lung cancer.
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JNE LG ( GibeoNT] ) L, 0.25%J# T ( GibcoNT] )

AR e i (BRI H] ), MTT ( SigmaAH] )

miRNeasy Mini Kit ( QITAGEN/AH] ) , microRNA F
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1.2 S5k

1.2.1 AUMIRESE A0 fd 2 109/ N LT I RPMI- 16401
FEHEF37 °CIHIL . s%CO,MBEFRM P REFR, W 25hk
PC-9/ABLIZHMI LA -4 SR 249K JE /0.0 pmol /LI HE IR AL
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1.2.2 IS A0SR Aniass o S5 g K00, BEM
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1.2.3 i A ARG DU 200 A Jl 40 BB R Ak %o 2R
WAL 11091, PBSYEHS, BiL, MIAPIRLH,
FACSAriaTMit sU A ( Becton Dickinson/A ] ) Fail 2
FLJEIIA . B3R

1.2.4 THECRZ A R IH R AR AR R L 7 K- 100 K
WOREL, 10 R, B4 b U, AR E
i, FIRARI[Td=T x 1g2/1g(N/N0), Td: {FHHa];
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20 pmol/L. 40 pmol/LEYIEFREE, 0 pmol/LIgXIHESL, A
A AL R E S L. HiFf72h)E, [
FEFLINAGHBEMTT (S mg/mL) 20 uL, #kZEk55%4 b,
FERFRW, FILMAL50 uL DMSO, 37 *CIEHEE Y
(D) o FARotaran A K i, A2 g4
R A KR AL, R Graphpad Prism 508411
H AR (1C,) . SR 3.
1.2.6 microRNAFRIEIER 2 M Affymetrix/A BIHERE 7758
M Trizoli% 2 UERNA, A5 il 45 47 HFIRNATE A C 5 47 HY
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AW, 48 °C, 60 rpmiFF 16 h, WA EUH S A, 2=
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QC Tool A IEATHLHG 734, B8 R BT A 485 2H 14 Signal
MNBIRHEY, Ldnidi K2% R/ NM2% )5, KR T
BEFH 15 SR F)500. 22 5 miRNATH L AR
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1.2.7 Real-time PCREG Fifi bl U 35 HA W 5 22 S 1)
microRNAfTreal-time PCREZHS . 131146 M microRNA
1y, ATk, K s )il Treal-time PCR,
T
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2.1 AAMIEASE A Ao AR 22 B BRI A e T ER
PCOEANHIM Z AT, PCO/ABIIEARTE, 4 it $25 fish 411 i
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X (P<0.05) 5 SHAZMHIH (43.24+0.74 ) %F1 (36.06+
1.80) %, ZFHAGI#E L (P<0.05) ; G,/MIAS5I
g (4.62+0.74) %F1 (5.58+0.33) %, WiZHAHL LSit#

1 PCOAE (A) 5PCY/AB114HAE (B) FEASZELLE
Fig 1 The morphology between PC9 cell line (A) and PC9/AB11 cell line (B)
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Fig 3 Growth curves between PC9 cell line and PC9/AB11 cell line
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#Z5 (P>005) (F2) .

2.3 AR MAIF AT RIS 4 A T X8 A K
e, AR, A1 PCOFIPCY/ABLL
FR AR B8 B ) 43 391 2 (25.80+1.59 ) hFll (56.05+1.95) h,
R GIFE L (P<0.05) (E3) .

2.4 FHAREXTPCOKPC-9/ABIIMIC,, HIAZ2ITHPCY
FIPCO/ABIIAAEAYANHIAR, LA AR e B A &,
DY O B S ety T Q22 ol o O A o e e
k. 1] Graphpad Prism S.0fX {4115 PCOFIPCI/ABI 14
JEIIC, 43R (0.02+0.01) pmol/LAI (2.07£0.11) pmol/
L, WEZERHAGIE L (P<0.05) (K4) .

2.5 MicroRNA: 25 5% B PCoAN il FIPCo/AB 114043 5]
HEA T microRNAEY A, 88 2 52 45 R g Fi I an &1 s
FiR o B 4 SRR A MG 24 00, PCOAiE
PC9/AB1141 LA 13 microRNA Y e 15 7K V- HA B 3k
225, PC9/ABLIANARAHXTFPCOANME 7 # ik ¥ microRNA
A4, REEHIN

2.6 Real-time PCRIGIEZESH BEALIHBCES H 45 R iy
miR-1381Fffreal-time PCRIGUE, FIHITINFE 1IN,
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Fig 2 Comparison of the distribution of cell cycle between PC9 cell line
and PC9/AB11 cell line
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Fig5 PC9 cell line (A) and PC9/AB11 cell line (B) microarray scans

= 1 % FE Kreal-time PCRFmicroRNA-1385 #1575

& 6 MicroRNA-1387EPCOFIPCI/AB11HHYZRIA ELE
Fig 6 Comparison of the expression level of microRNA-138 between PC9
cell line and PC9/AB11 cell line

Tab 1 The primer sequence of microRNA-138 in reverse transcription and real-time PCR

Primers

Sequence

Stem-ring primer for miR-138
Forward primer for miR-138 gene
Forward primer for U6

Common reverse primer

5'-GCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCGGCCTG-3'
5-GCAGCTGGTGTTGTGAATC-3’

5-TGCGGGTGCTCGCTTCGGCAGC-3'

5'-CAGTGCAGGGTCCGAGGT-3’

real-time-PCR%5 H B 75, miR-1387EPCOAM I Hr (1224 Ky
( 1.005,0£0.086,3 ) , PC9/ABI1ZHffir222E % (0.008,4+

0.000,6) , ZSBE (P<0.05) (K6) . HithHgiR—
.
3 g

i A JE S X E GRS 22 R U Wt 0 1l 750 1 p 965
ST, X T EGFRIEAZFI S5 DL EGFRIE A g Mg ELAT 5%
TP RO B R T LA 31 R A B S K R A
17, A& BEEL3AN A7 A N d R BT
oI kR L0 kR N FH i AR R R BRI AR, Ik
FBE I T ARAE T 2 . B ORI AR e AR A
it 25 1 7= Az Z R ALHIVE B 45 5 . KobayashiSE 121 E Ik
3B T EGFRIENA . F2000 C>T 1) 5 A8 T G380 55 790
MR ARBACIR AR (T790M ) & S8 Bz
MR BLE, A 2050/ N0 R AR & A AR A
Tt 25 B Iy ( E AT L8S8REY delB746-A750587% ) 6 5]
TT790M R34, X —IE R, WHHIERRIRIT
A RBZA T HAT T790MZE AR 1) I8 240 it — sk Bk AE KAl
P, NI FEERA 250G . EGER{ 518 - 5 b
M 2575 %P K &, KoizumiZfSIFEPC-9 X PC-9/ZD A fifd h
J3#1 T EGFR M A48 [TGRB2 . SOSHIShIE LM E A1)
20 ZERER, 58 NEEE AN FHEGFRE|AKT

W 55 ] BB PC-9/ZD AN M Hr % HE R Je AR AR I 24 1
— L. Uchida S5 Rb BUR HK-Ras 54 Y A5 A8
Je BURRI AR Y ( PC-9FIE AT EGFR-L8SSRZEE[293T
Y ) L BRUE TR W S R I AR R BN SRS
A UL SR D AR RIS RN 2 . Jeffrey S5 SRR
SLTE AL B PI3K/ Akt (5538 B TE 7 AR JE T 24 A o 7 At 31
T—EMEA . PTENMY 2 AEHPLE Ak LR ik
VERD, AT LARSAR AN N AR K-, % 15 PL-3KAH S AR
Fo SheFFUsUE BEPTEN) R AT LU B EGFR{5 51 B 1)
N AP | = A T 2
MicroRNAJZE—Ff Py JEE (1 JE 4 5 RN AT 51, —
121 nt-23 ntZH N EEERNAS T, T IZAELET & FIEY)
PRl R SR KOt M R s S TR A Rk ol AATTAH
4k &K MmicroRNAZ 5 NAK Z R A= awid 3l, w] UG dE 2
JROBEFE 20, XoF 240 B %) 0 T3 B R A T IR 2, S S A )
W, S5 ARFCHEHT BRI . MicroRNAA
XS5 ailuygss . b T JEEIREEESE, X
FB7 i 24t H A B AR . Meng %5 RO 44 Rk 22 0
BB, 7E4 T3 P A S A R
microRNAs%%ijjﬂ(qZEiﬁ s iEimicroRNAEf ﬁE§5 THEF
Jed A MR AT 25000 SOy o A B9 TR Y B L v s R
KA miR-214 1] 5 | 2 B S 9 41 I X AT 25, Blower B
FEL % BUAE 22 Fh e 20 H R 1 miR-2 1 3R3K KF T 8
245 A AR RSO AR, miR- 1610 AT DL [
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G325 - XTI 25T RS2, KB MicroRNAZE S
JibgeE Ak Ty 25 25 1 B L R 7 microRNAm‘ﬁE’@?ﬁ;‘IQTWJ
T 75 AR JE ARAT R 25 o 78 FL A I8 20 il SKBr3 Hh e e
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B nes2l . miR-128bA] AFE[A EGER, 7EZHINSCLCHE
FAS HR ] LIS ) miR-128bFE R 9 24 A PEBI DS, I HLmiR-
128bFE K B 245 B2k 595 AR R JE T 24 )5 i R AR S 2B
FER ARG, FERH P 4 i A miR Jet-7a . miR-126
HImiR-14SHEMSIN I AKT MIERKAY TGP, I8 o i 20 g
S AR e MU, 5 emiR- 12610 F 1k B A S BT Al il
S A R P RS 245 48 B30 i 6552

ARSI R microRN A A X 75 A E - Je Uk pCogi
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TETH e H Sk i microRNAs Y, ZFmicroRNAs#HZ 51/
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o MiR-138 PRl 76 R 1 240 B S 7 rp 25k, i b %) 717
{fpre-miR-138-2) {Z MAERT A 4141 ik, pre-miR-138-2
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SRR PR T — o SR A, HE, AR pre-
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ML S AL BRI LS 7SR TRk T Ay 8 JLZH L,
miR-1388H &8 I, AT RE-5 5 K JC M e T2 I TR A 5 7).
MicroRNAH] DAERE 7 J5 A #7089 o Lin%FBOIpF5E
W], miR-1387E 3k Z0TH IR HmT LAl e 2 22 A 2E A
TZ; Mitomol 5T £ M, miR-138 ] g1l 1 /5 FH T3 kL
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