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(# E] BH: WA miR-200c J5 3 X B Ak 55 AR /]S 40 M i i 200 i bk %o 38 e Az 4K R 52 K 18 2 R T8 e 410+ 74
(epidermal growth factor receptor-tyrosine kinase inhibitor, EGFR-TKI) UMLK R, Fik: HAREEKRAFZE
(epidermal growth factor receptor, EGFR)19 &M g F X Hlt 2k 5848 (E746-A750) B4 41 B kK (H1650 \HCC827) S EGFR 74 74 21 Hg bk
(H358 H1299) ,Wﬂ% MSP A6 45 4 AR miR-200c JiF 3hF X A9 H FEARAIRES , CCK-8 HAG N4 40 R X EGFR-TKI % 4% (1)
ZIIRURE , 9O ERE i PCR AN A AR miR-200c BYARNSFak i ; 5 3L 25 5-aza-CAR AL A ANMIRR IS , AR HXT
B RHURNE B miR-200c FRIAEIAEM, SR 5 R USRI HCC827 & H358 miFik miR-200c, H 5 3+ X AR H 24k
RAS FH AR T 25 ik H1650 2 H1299 B miR-200c FihEMK, Hom 3+ X i H LIRS ; & 5-aza-CdR A0S, FHAERE
it 25 240 ik H1650 A H1299 A miR-200c A%t 75 AR Je B Meain i 2 A8, 2 R BA Gei 22 L (P < 0.05) ;T AER e
UMk HCC827 S H358 1) miR-200c A7 AE R JE MU EAR WA B I B8 (P > 0.05) , 4518 : miR-200c Ji 3+ X 1Y FH Ak
#T miR-200c 3L, T H1650 K H1299 ZHMI%S 75 JE£ BT 24
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Hypermethylation of miR-200c promoter correlated with EGFR-TKI resistance in lung
cancer cells
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(Department of Oncology ,the Affiliated Jiangsu Cancer Hospital of NJMU ,Nanjing 210009, China)

[Abstract] Objective:To examine the relationship between miR-200c¢ promoter methylation and the response of non small cell lung
cancer (NSCLC)cells to(TKI). Methods: NSCLC cell lines H1650, HCC827 with EGFR 19 deletion and cell lines H358 and H1299
with wild type EGFR were used in this study. The methylation of miR-200c promoter region was examined by methylation-specific
PCR (MSP). The response of different cell lines to gefitinib was examined by cell counting kit-8 (CCK-8)assay. The expression of
miR-200c¢ was examined by RT-PCR. When treated with 5-aza-CdR,the response to gefitinib and miR-200c¢ expression of four cell
lines H1650,HCC827,H358 and H1299 were observed. Results;:HCC827 and H358,which were sensitive to gefitinib,highly
expressed miR-200¢ with promoter unmethylated. H1650 and H1299,which were insensitive to gefitinib, expressed low levels of miR-
200c¢ with promoter methylated. When treated with 5-aza-CdR,H1650 and H1299 expressed higher miR-200¢ and were more sensitive
to gefitinib than before (P < 0.05) ,while HCC827 and H358 had no alteration in miR-200c expression and the sensibility to gefitinib(P >
0.05). Conclusion; As methylation of gene promoter suppressed the expression of miR-200c, the lung cancer cell lines H1650 and
H1299 can be insensitive to gefitinib.
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kinase inhibitor, EGFR-TKI) 3. HEilE K 5
1) EGFR-TKI FZAHIERE Juigi e ke
4 WS AP, EGFR-TKI ) =B 3 ARE N R 2 1
732K (epidermal growth factor receptor, EGFR)
AR X EGFR B A= 4 8 38w Jesi Y,
Horr AR 19 AF 555K 5848 (E746-A750) 5% 21
Hh BT AR (L858R) i A X EGFR-TKI Jt
JERB R A I PR R A EGFR-TKI i 75 4 A A
EGFR WS7E1E ML, SR, TR 19 8¢ 21 M+
5575 (1) B % ¥ % EGFR-TKI #U% , W IFIE Ty
EGFR B4 %1 #8 {fi |l EGFR-TKI ¥ 04k 4505, it
AR I BFFE 2 B, miRNAs 7614 22 g 40 i v i 5
PR BET, TS (L2~ B J& miRNAs
IR EEN Z —, ARSI AP R )
5-aza-CdR Ab ¥ EGFR % 48 1) 41 Jifd ¥k (H1650,
HCC827) J2 EGFR WA= F 4 i ik (H358 \H1299) , %]
VT miR-200c Ji7 2l F X H ZALXT miR-200c (1)3%
ik M EGFR-TKI J7 3L 20

1 #MR5FZE

1.1 M

Nl B 9 40 8 HCC827 \H1650 H358 . H1299
(hERFEBE A= TS BT ) th g st BERER
S BH R VL IR A IR B e N BF R S8 = R AF . RP-
MI1640 Hi 7% i 137 (FBS, 36 [ Gibeo 24 H] ) ;
15 A0 EGR ] & (cell counting kit-8, CCK-8, H AL
SR AL F T AT ; Methylcode™ Bisulfite
Conversion Kit & RNA #2357 TRIzol (3£ FH Invi-
trogen /A A ) , WG SRR & (FEE Qiagen 24H]) ;2 H
HAL W) 5-aza-CAR (3L Sigma A F]), HAEEE (92
[E Astra Zeneca A H]), fH HBPE 254 RPMI1640
Pt 2 HARMRIE , o, 5-aza-CdR J&% FHRY 25 FH 564k
25, ASIEARYE SCERR FIJCREARGR 5 1 pumol /L
RO 1[0 S7i 2 B
1.2 Fik
1.2.1 s

KA R T RPMI1640 Rih, Hrp & Ay
10% MG 03, 7. 8% R 100 U/L, WHLET
37°C . 5%C0,.100%3 5 1 4 L 15 FR A6 v, 240 M0 5 )2
Dt A A S R RS R A R KA
L 0.25%RBHH AL . A 201IREZE 1 umol/LL
[ 5-aza-CdR ZbBE 72 h J5 | IRERHH ALIEE
122 CCK-8 M & e AR

BO B KR A0, 4% 3 x 10° D/fLEEFR =

96 FLAR, 100 wl/fL, B4 5 A7 EFL, b 24 h 7
YHRENSRE S AR IR FE R 2 AR e A T T3, 24
P10 72 h J5 , 5L & 2t g R A 100 pl
RPM11640.10 wl CCK-8,#RJ5 B THFFAEHIFH 2 h,
T 450 nm PEARANINE RO CREE, SEIE A 3 Ik, It
BTG R, Hoh AR R RS .0,0.25,
0.50.1.00.,2.00.4.00.8.00,16.00,32.00 wmol/L,
1.2.3  MSP #:#M miR-200c # F R ALK &

$& WA FL PR 1 DNA, € 5t /5 JH] Methylcode™
Bisulfite Conversion Kit &7 & 47 B ka4 |, 1
DL AR, 43 5 miR-200c Ji5 851 X 5 F 54k 5 |
YR A5 1T PCR P74, SCIRERE 31K,
Hep, HEALMEESE LIS 1R 5'-GAATTTGG-
GGTTTTAAAGTTTTTTC-3', Fii#5|41k 5'-CACCC-
TAAATCGCTAATCACG-3" ; 3E F 3L i e S 1% - Ui
51 ¥~ 5" -GAATTTGGGGTTTTAAAGTTTTTTT-3" ,
T ¥ 51 ¥ A~ 5'-CACACCCTAAATCACTAATCA-
CAAA-3', PCR RN 5544 - 95°CHIAEME: 10 min, 2R
J& LA 95°CAE M 30 s, 56°CiE & 30 s 72°CHEH 30 s F
17 40 MG, 2 4°CH RVES I, i 293 Bt
JBEHL UK 73 BSPCR 7210, BEIS S 53 AT, 52T T W
ZIHARE, o PCR WS N Ze5d M.Sss T H L%
FEBEHE AR %) 1E 5 A PISMNE L DNA, BHZ: b iEw Ak
JE 1. DNA
1.2.4 B3 EEF PCR ZH4M miR-200c # & ik

TRIzol HEFEHUANM AL RNA R 5 i 1 28 3R k300
His% miRNAs, LI H R 3 K, H OV FRTF A . 42°CHE
60 min,70°CH: 10 min, #J5 #1962 & PCR %
PE it miR-200c MRIE, RN AR A 95 CHASPE
20 s, 98I LA 95°C7EYE 10 s,55°CiE & 20 s 70°CHEAH
45 s 47 40 MER, HH miR-200c Y Li#5 1908
5'-ACACTCCAGCTGGGTTAATACTGCGGGTA-3',
W51 ¥ K 5 -CTCAACTGGTGTCGTGGAGTCGGC-
AATTCAGTTGAGTCCATCAT-3' ; N U6 1 1751
HIH 5'-CGCTTCGGCAGCACATATAC-3', FiE5 14
3 5'-TTCACGAATTTGCGTGTCAT-3',
1.3 #itrFuk

fdiFH SPSS17.0 FR A4 X A S 56 v ) B34k 2R 4 7 4
A HBCR T RS, P<0.05 h 225 BA S
EI-SE

2 & B

2.1 FAEH R AR fa R3S FA 6 B vl
CCK-8 LI g R g n (K 1), HAEREEXS



5533 &5 1 3]

201341 H RS miR-200c JiF 8 F X 5k 5 il 40 i Xt EGFR-TKI i 24 416 -3 -
60 - —e— HCC827 60 —e— H1650
501 —8- 2 5-aza-CdR AL FAYHCCS27 5o —8 2% 5-aza-CdR AbFEAYH1650
g\: “ Z\Q\ " M‘_—\
T30 #3019
L &
2 207 2 207
= 5
101 101
0 T T T T T T T 1 0 T T T T T r r 1
025 0.50 1.00 2.00 4.00 8.00 16.0032.00 0.25 0.50 1.00 2.00 4.00 8.00 16.0032.00
AR R (umol /L) FAEE R (umol /L)
60 - —e— H358 60+ —e— H1299
501 —8 % 5-aza-CdR ALFEH358 50 —& % 5-aza-CdR AL3RYH1299
g 401 § " ‘_.‘-\—‘\—’
30 H 304
I 1 &
2 20| 2 201
= =
S 10 ] S 10 d
0 : . . - . . . . 0 . . . . . . . .
0.25 0.50 1.00 2.00 4.00 8.00 16.0032.00 0.25 0.50 1.00 2.00 4.00 8.00 16.0032.00
AR R (umol /L) AR R (umol /L)
B 1 4 BRANNXTIRLE K 5-aza-CdR b BRZE 7R A8 AR R RO A0 AR 1%

Figure 1

EGFR %€ 48 % 40 i ¥k (H1650 . HCC827) & EGFR H%f
A= TUAR LB (H358 \H1299 ) A7 A [ # J32 1Y 184 5 4100 7]
YEH, 4tk HCC827 X H358 Xif 7 Ak %% Je fua
Ein, T ANIERE H1650 A H1299 X 7% ) 5 Je fif ek
P2 45-aza-CdAR AFRJ5 , H1650 2 H1299 %7k
B e W U Y T B R, 2 R A SRR
(P < 0.05),
2.2 miR-200c & B B 3T X &9 F AR E

SEIG A o MSP AN A5 A AR miR-200c Ji
B X EARIRAS , 8502 05 I E R e U At bk
HCC827 & H358 () miR-200c Ji3 51X Ak F 34k
R, M AR e 254 bk H1650 K H1299 S HI
FEAARAS ; S-aza-CdR ACFRANAERRG , 5 AR R it 2520
itk H1650 K H1299 A8 AR IALIRZ (K 2).,
2.3  mfi#k miR-200c ¥ & ik 5

o7 S 9% % 7E  PCR ¥ A4 20 B bk 26 1ok
5-aza-CdR AL BRI 1Y miR-200c A%} ik, 45
RINFE AER e U AN itk HCC827 ¢ H358 Rikis
1= K- miR-200c , 117 7 JE R 2 it 24 240 il bk H1650
K H1299 () miR-200c ik 3K ; 5-aza-CAR 4bHL4%
AHREAR IS , AR E I 25 4H ik H1650 £ H1299 (1
miR-200c FIXEKHT B ETHE , ZRHEASRIT¥E
(P < 0.01); M AHUERAN R HCC827 & H358 1
miR-200c ik A WA BARAK (K] 3)

Effect of gefitinib on the four cell lines and the lines treated by 5-aza-CdR

Marker 1

1:H1650;2; £5 5-aza-CdR AL PH Y H1650;3:H1299;4; 28 5-aza-
CdR 4bBE A H1299;5: HCC827;6: £¢ 5-aza-CdR AP HCC827,7:
H358;8: 4 5-aza-CdR ALFRAY H358;9: 12510, FHZ: ;M. 3Lk 5%
iU AR
FE 2 A K 5-aza-CdR ARFRIF) 4 #RANHE miR-200c )i 5h
F XA SRS

Figure 2 miR-200c promoter methylation of the four cell lines
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Figure 3 The expression of miR-200c of the four cell lines and
the lines treated by 5-aza-CdR
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RIS & .

EGFR 2 CerbB-1(HER-1) 41 (1 B4 EBE K 11,
HArF10 170 000, J& T 52 1470 Pk 2 R i 20K
EGFR T 1k J5 38 32k 1% 22 2 T A4 6 T Wi o0 7 W 1R
b, 55 8 T R UHE T T R AT R — RPN A
FERITE AL, SR A M A SL G 5 PR ] Rl
%% LU SR BUMAE T BUR F1E N I Z R 240 M D
JI LA EGFR-TKI BT I6RTT A AR R MR G 7
ST, B9 R, EGFR-TKI Xf T EGFR
A BT FEAETE 19 S0 Bk R AR
(E746-A750) Fl1 21 #} i ¥ 5 5848 (L858R ) [ /& h
JEA B X T EGFR By A= AU (1) J 38 Tt A
SEE R 19 AM R FIXERRAE (E746-A750) 1Y
M RR (H1650 \HCC827) I EGFR B A= R 1) 41 fifd bk
(H358 H1299), #Rifijilid CCK-8 5256 & ¥, EGFR
YA A 20 AR H358 X AR e B uRk, i
A RIAHAI R H1650 XJ 3 A2 Je Ut e 22 , ik 3R W]
EGFR-TKI XJ il 76 Y7 1 v] BEAFAF FoAth s i Hoy 7
BRG],

miRNAs J&—2& 21~25 PR/ N FAE i i
RNA, A T A EAZAEY T 5 mRNA f9AR
SEAEXT, 51 mRNA B BRI H] 28 i 4 )
FERAFEIR . AN miRNAs (IHRIER KL )8 T
P N B P S R, XL S A A R T L 4y
b BTN A B UIAH G, i miRNAs H 578
DR B B A €4 . miR-200 MG Tl
12p12.31 11 1p36.33, FALFEH miR-200a,miR-200b
miR-200c .miR-141 A1 miR-429 5 v il 52 ' H WF5E 4k
18, miR-200c VRN IEILA , #iLFE K ZEB1/ZEB2
AL E-E5EEER I 0YERIE, DAl IN2m A i
R Fia (A 245 A ARG T R T SRk, I HL e g i i
i e sEE 4 X EGFR-TKT AT 251114 Ceppi 25150
B miR-200c [k F IR 5 1 it Fi 9 240 B e ko
EGFR #[a134 57 AM0UEYE i FLAEHE Ak iy at.,
ASLHG A 1A AR miR-200c YA 7E EGFR
RAERUAR M RR b, T AR JE A R RO Y 2 A Ak
HCC827 1Y miR-200c 3 ik /K V- 8 it 24 41 M ¥k
H1650 =5 ; 7F EGFR BpA: RIGN ik -h o 2] T [RIRE
FRLEE, X 4ER T miR-200c #5355 EGFR-TKI [
ST REAFAEIE A GG R

Jied () e A R R S R S st A 2 I e st A5
PRk, Horp DNA JEA 3l X Bl e
) —Fh BB =X, A 2R R rh 3R

AL S 31 X 0 F Ak, AT R PR
RN BYRIE . ASSZI3E 5 MSP A6 1 4% s 20 g
FRAY miR-200c Joi 3 F X HEARIRES, 45 A IR
B e BURANIAR (HCC827 & H358) M a5 F X AR H
et , M AEE e 25 4Rk (H1650 1 H1299)F A
HFIXFHAL, (] 5-aza-CdR AbFRA AR, 75 9E
BIETH kR (H1650 K H1299)f miR-200c i H %4k
SRR H AL, miR-200c [93E3k K05 AR 8 e 1
BRI AT B & THE ; SR1M miR-200¢ JE IR
1 AR e fUBk  (HCC827 & H358) A4 1 .
miR-200c K7 e st ey . XHER T miR-
200c Jii 3 X A H AL T miR-200c AYFRIA, A
TS 20 AR X EGFR-TKI SUstk 525

EGFR-TKI BEf5f i 22 i K 2B 5 A 4730
WA T T S B AR SGRER , It EGFR-TKI
TENFRE A RIA 7 v o5 98 2R A, ARSI R R
5-aza-CdR REfE 4 4 MUK 19 miR-200c Ji5 8+ X H
FARIRES , fff miR-200c 235 Fm , AT 240 i i 0T
EGFR-TKI {8, X/, X T EGFR P 4E 8 K AFAE
EGFR-TKI J5 % Tit 25 1) EGFR 55 8% 28 7% 1) 5 3% |
miR-200c Ji 8l F X i 25 F 8 46 ] BB <5 b ) miR-
200c FFEIk , FF 5% H X EGFR-TKI B 25 , T
P i B A A TR R YT YT A, §7 K EGFR-
TKI {4 R VL R, (A I R — R R
(&% k]

[1] Paez JG,Janne PA,Lee JC,et al. EGFR mutations in lung
cancer;correlation with clinical response to gefitinib ther-
apy[ J]. Science,2004,304(5676) : 1497-1500

[2] Lynch TJ,Bell DW,Sordella R, et al. Activating mutations
in the epidermal growth factor receptor underlying respon-
siveness of non-small-cell lung cancer to gefitinib[J]. N
Engl J Med,2004,350(21):2129-2139

[3] Engelman JA,Zejnullahu K, Mitsudomi T,et al. MET am-
plification leads to gefitinib resistance in lung cancer by
activating ERBB3 signaling[J]. Science,2007,316(5827);
1039-1043

[4] Bean J,Brennan C,Shih JY,et al. MET amplification oc-
curs with or without T790M mutations in EGFR mutant
lung tumors with acquired resistance to gefitinib or er-
lotinib[J]. Proc Natl Acad Sci USA,2007,104 (52):
20932-20937

[5] Bivona TG,Hieronymus H,Parker J,et al. FAS and NF-
kB signalling modulate dependence of lung cancers on
mutant EGFR[J]. Nature, 2011,471(7339):523-526

[6] Gadgeel SM,Ali S,Philip PA,et al. Genistein enhances



£

20134F 1 H #

33 &5 11

PRAE . miR-200c Ji 31 X F E b S5t i X EGFR-TKI i 25 416

,5,

(7]

[10]

the effect of epidermal growth factor receptor tyrosine ki-
nase inhibitors and inhibits nuclear factor [J]. Cancer,
2009, 115(10):2165-2176

Strathdee G,MacKean MJ,Illand M,et al. A role for
methylation of the hMLH1 promoter in loss of hMLHI
expression and drug resistance in ovarian cancer [J].
Oncogene, 1999, 18(14) :2335-2341

Arnold CN, Goel A,Boland CR. Role of hMLH1 promoter
hypermethylation in drug resistance to 5-fluorouracil in
colorectal cancer cell lines[J]. Int J Cancer,2003,106
(1).66-73

Kouso H,Yoshino I,Miura N,et al. Expression of mis-
match repair proteins, hMLH1/hMSH2,in non-small cell
lung cancer tissues and its clinical significance [J].
Cell,2009,5(3) :267-277

MG, P 62, B 5. MiR-200c FI mir-141 7EB
BATANR R P R FRIAHIIE ()], B Rt ERE R AR A
SRBLAR,2010,30(6) : 768-771

[11] Mongroo PS,Rustgi AK. The role of the miR-200 family

[12]

[13]

[14]

[15]

in epithelial-mesenchymal transition [J]. Cancer Biol
Ther,2010,100(3):219-222

Katoh Y,Katoh M. Hedgehog signaling, epithelial-to-mes-
enchymal transition and miRNA (Review) [J]. Int ] Mol
Med,2008,22(3).271-275

Bryant JL,Britson J,Balko JM,et al. A microRNA gene
expression signature predicts response to erlotinib in ep-
ithelial cancer cell lines and targets EMT[J]. Bri Can-
cer,2012,106(1):148-156

Adam L,Zhong M, Choi W et al. miR-200 expression reg-
ulates epithelial-to-mesenchymal transition in bladder
cancer cells and reverses resistance to epidermal growth
factor receptor therapy[J]. Human Cancer Biol,2009, 15
(16) :5060-5072

Ceppi P,Mudduluru G,Kumarswamy R,et al. Loss of
miR-200c expression induces an aggressive,invasive,and
chemoresistant phenotype in non-small cell lung cancer

[J]. Mol Cancer Res,2010,8(9):1207-1216
[WKFsHE] 2012-05-27

"EEHEA,

KA L AR LBt EE L%, REER
http: /jnmu.njmu.edu.cn/#r T 14 £, 44 #4 # & 14 44



