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[ Abstract ] Background and objective It has been proven that the abnormal expression of miR-182 was related
to the occurrence and development of tumors. The aim of this study is to explore the relationship between the methylation of
miR-182 promoter and its expression in lung cancer cell lines. Methods Real-time quantitative PCR and methylation-specific
PCR were used to detect the expression level of miR-182 and its promoter methylation status in five lung cancer cell lines (A549,
19981, NL9980, 95C and 95D). DNA sequencing was used to confirm the methylation results. Results The level of miR-182
expression significantly differs among these lung cancer cell lines. The highly metastatic human lung cancer cell lines, namely,
AS49 and L9981, demonstrate a relatively lower expression level of miR-182 compared with the lowly metastatic human lung
cancer cell line 95C. Methylation-specific PCR and DNA sequencing assay results indicate that these lung cancer cell lines pres-
ent different levels of miR-182 promoter methylation, and the highest methylation level is observed in A549 cells. Furthermore,
the expression of miR-182 in these cell lines significantly increases when treated with 10 uM 5-Aza-dC. Conclusion DNA
methylation occurs in the miR-182 promoter region in lung cancer cell lines. This methylation can regulate the expression level
of miR-182. Further study must be conducted to explore the function of miR-182 promoter methylation in lung cancer occur-
rence and development.
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associated transcription factor, MiTF ) fJZRik, A nl il
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L1 F 200 A A 4 i R AS49 (I B 2 E
ATCC) . 95C, 95D ( %2 e 2 b o g fili Doy ol 280 %2
H ) . NL998OAIL998L (i i i Hdtyd ) . LA L
2 28 oh S T TR I 5T BT R A7 . RMPT 1640 HIDMEM
B3k | R 2F MLIE A Trizolis 5§l H Life Technologies/A
7] ( Carlsbad, CA, USA ) ; ZZHf9¢ YGE EPCRIAH £ .
Premix Ex Taq Hotstart Versionll§) § Takara/\ ®| ( Dalian,
China ) ; Jz #5355 £ H Promega/A 7] ( Madison, WI,
USA) ; Bulge-LoopTM miRNA qRT-PCR Primer Setly] H /1|
B A DR ATBRZA F] ( Guangzhou, China ) ; QlAamp
DNA Mini KitFIEpiTect Bisulfite Kitll]  Qiagen/A ] ( Hilden,
Germany ) ; FVREEEFE M 57 S-S A% -2 - JIt AU M 7
(5-Aza-dC) W H Sigma—Aldrich/Aﬂ ( Kansas, Missouri,
USA) 5 B8 R38R IR T2 = RAWHARWEE
( Haimen, China ) .
1.2 211 55 5% S DNA LRGBS B i) 57) 5°- Aza-d C b B
AS49. 95C, 95D, NL9980FIL99I814H il 1557 F10 cmk
FRll, 37 °C. S%COMIFIEE R E TR, Hide il
T 10%Jif1 1 ILIF AYRPMI 164045 77 JE s DMEM B J# i .
0.25%BMF-EDTATHALAL AN, B A S 86 1 5% AT B K
W2 . DNAFI LR LR 7] S -Aza-dC# T DMSOW
Wi, 10 pmol/LIKFEAb 6 FLA MM (45L2x10°
A , 3Nl ELALHT2 h, 24 W R EE R R
o
1.3 MiR-1823:[K 3k [¥real-time PCRAGIM Trizoli i Hi42
IO SRNA, AR M BE A DR AT B W Bulge-
LoopTM miRNA qRT-PCR Primer Sety” hivd B K2 ug RNA
PEAT R 5, B icDNA, I8 T I 9L E fi PCR
{{Applied Biosystems 7900HT Fast Real-Time PCR System
instrument and software ( Applied Biosystems, USA ) 1/ff7real-
time PCRIZ IV . 2w &51: 95°C20s; 40PCRIEFR (95
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°C10s; 60°C20s; 72°C10s) . VIUGIEHNEIE, AS49
PENBRIER -, Bl R 2L #7407, ACT=CT
(miR-182) -CT (U6) , AACT=ACT ( HAth4Hif ) -ACT
(AS49) .
1.4 BN4IDNAFREL WA METTE, % QlAamp DNA
Mini Kitiji ] 55 R 7E TDNASEH, DNASRIUS Bifishi
VKA IIDNAZERE , JF MO T T .
1.5 MiR-182 )7 8 T2 % M FH ILAb 5 7 PCR ( methylation-
specific PCR, MSP ) 5|¥jikit iz FUCSCHL I 2 i A
miR-182)7 8l F 741, $EHUR 8+ [ 18 kb-10 kbIX Ik .
433 F] FMethPrimerft 28 43417 W 34 #1Methyl Primer Express
vLOF A4 Hr I B A miR-182 5 3+ H Ak CpG iy, JIF
i 1t Methyl Primer Express v1.0R 53 H AL R S5 19
AR AT 1
1.6 H AR S PEPCR ( methylation-specific PCR, MSP )
il I DNAW AR FRERAE M . R A HL800 ng hy A
WA T E AL ER Eh AT . DNAFRY VA5 FR £h 16 i i Ij
EpiTect Bisulfite Kit ( QINGEN ) fJiiH]45, 7EPCRIY | iE
7, B 99°C Smin, 60 °C 25 min, 99 °C § min,
60 °C 85 min, 99 °C Smin, 60 °C 175 min, #/)i7 #20 °CA
EE24 ho B SE AR i MR G BREH 1 4l Ak 50 B
FXIDNAMAT4lfL, 2lifk)5-20 "ClRfFs H . &thiE B
i) i BXPCRY™ S A1 Wy ) BEC 2lifl . A 4 DNATE V. A
PRERALFIF4lifb ), B uL DNASHREAR #1744 . MSP
1%: M-forward: S“TAGGGGTCGTTCGATTTTAC-3’,
M-reverse: $-CTACCCCCGACGAATATTACTA-3 , HAYL
o103 bp; AEHEEALEIY): U-forward: S-GTTAGGGGT
TGITTGATITTAT-3’, M-reverse: 5-CCTACCCCCAACAA
ATATTACTAT-3’, HA4%45 4103 bp, i fiTakara#i )3 5y
BT 1S . PCRIGIASMF R . 95 *CTiiZE 3 min, 98 °C

Relative miR-182 expression
N

NL9980 L9981 95-C 95-D A549

10s, 48°C30s, 72°C30s, SMMEH; 95°C15s, 50°C 30
s, 72°C30s, SME¥; 95°C15s, 52°C30s, 72°C30s,
10MEFR; 95°C15s, 54°C30s, 72°C30s, 20MEH;
72 *CIEAIS min, 4 °CLRAF, ¥ 3G W)22% B IEHEHL I
7%0E, FHPEXT R FIXGEK MM . FRPCR=¥) H
Fe28 i RSB R EE R 24 ]y, Z8NCBI BlastHi]
45

1.7 St WHISPSS 21,0480 A -4 7 0, ik
LA R P miR- 1821 F IR AT FLAR L [a]— 2t R b 3
1 550 HEZH (] FmiR- 1824 3k HLBCR FH R B, P<0.0S2H
ESA5it#EE L,

2 #ER

2.1 A[E i A0 A 2R miR- 1821 ik R Hreal-time PCR
ik, R R AN 2 P miR- 18200 35 . 45 LAl
VAR, ANl s 40 3R rPmiR- 1821 Rk AR [H], o,
TE N 125 7 7% R AN B s A L L9 98 1114 3 1K W] R AR T ALK
B R 2 IR M RINLO98O ( P<0.05) , 1E N i R i
JiR 98 A L9 SD ) 3k WY ARG T AR 7% it i s 2 L 95 C
(P<0.01) , T1fijmiR-1827E & B 2 L R AS49 T i) e ik Fi
fik.
2.2 miR-182)4 & F X CpG Ly I A M MSP5 |83 1T
UCSCHii FE i tH A\ miR-182 DNAJT 2 %41, F3RH
JA B 118 kb-10 kb[X 112,400 bp, il it MethPrimer
TE LR 43 B W 3l FlMethyl Primer Express v1.058 {543 #ixX BL
JPAIHICpGEy, RAIbRUE: BRIEXT>300, GC%>50.0%,
WLEEAEL/ BB >0.6, Z53R /R, miR-182 DNAJH 1Y
CpGL K 1,989 bp, {3 FmiR-182 | }£148 bp-2,138 bp (
2) . i#jfMethyl Primer Express v1.04X{F1% 11 Hi 7% MSP-

B 1 AE BB miR-1825KR 1A K
Fig 1 The expression level of miR-182 in different lung cancer

cell lines by real-time PCR
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A

MethPrimer

2 miR-182BFNFCpGBATFRM KMSP5 141 1T, A: MethPrimer##&EEfMethyPrimer Express# 4N AImiR-182CpG i ; B : MSP5|#1i& it R EEl,
Fig 2 The prediction of miR-182 promoter CpG island and MSP primers design. A: Prediction of miR-182 CPG island using MethPrimer database

and MethyPrimer Express software; B: Schematic diagram of MSP primer design. MSP: methylation-specific PCR.
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2.3 As[m] e A M bk TP miR- 1825 3l H BEARR S B A T
FEBUAR [ i 40 i 22 (DNA, o B WA R Eh A3, R
AL RE (C) Kef s hRmgnE (U) , M A4k
HIHImERE (C) AAS, SR 54 F0 A AR 6 AL B 5 Y DNA
iz FHHMSP-P CROJ A 1) 35 S ifi 9 41 i 32 rHmiR-182 5 211119
FRILARAE G o AnIEI3JT 7R . MSPZE SR i /s S i das 40 it 22
rHIEAEAN R EE 0 R AR, b, AS494H i rhmiR-182
Ja B XS AR B e, AR 4R 40 & HmiR-182
W HR A AEAS R AR B2 1 FH 24k . PCRIZ 4 ZDNAJ Y 43
B, UESEYIG A AE P BB miR-182 /5 1~ IX. (&
4) .

2.4 5'-Aza-dCAbFR 5 A [m] i 200 Lk Hh miR- 18238 58742 1k
¥ PRI DNAR AR X miR- 182 I8 152 m ,
TIRLFH Y SE AL AL W I 1 551 S'-Aza-d CAL FRAN AU 72 h)F , real-
time PCRAG M miR-182f1 K IE7K-, LADMSOAL AT %)
M2, 25BN SXTRAME, 7E10 uM S'-Aza-dChb
F72 b5, AS49. 95C. 95D, L9981 FINL9O9SO i 4 iy
B miR-18209 R s & (435~ P<0.001, P<0.01,
P<0.01, P<0.051P<0.001) , J:rfAS494 Jifl i miR-182[

Tk T 40615, BNWHE (FS) o JXEegs R,
Ja 87 X U DNAH JLAk n] RER il miR-182fY 3k, TTDNA
L RS A I 3 S -Aza-d C AL BRI GE 12 2 miR- 182 1) %

ik,
3 g

DNAH AL S48 A M (A fEDNA R L AS A2 il ( DNA
methyltransferase, DNMT ) AEAL T, LAS-IRT H i 24 R
( S-adenosyl methionine, SAM ) “fy A BLAILIA, 5 FF BLA45%
FRE BRI R A, R L sh it AL S i Y
FyvRTE R BFFE ORI, DNASE R FIEAL S iR i &
AL R AR A BB VINIK R . 887 X CpG
5 1) Ry BRI R B D TOR | (R R o R DR R i 0
HRZ—, FEi, S DNAHIEAIRES, AT LIS S
HEALRIE (B R FIL" . $-Aza-dCIE—FIDNAFI KL
A4 01 ( DNA methyltransferas 1, DNMT1 ) B3], i
1T S DNAF LA RSB LAN 25 G, I DNAF JLAE B i
OGP, DTS B 25 FH AL T BE . N TS-Aza-dCHT LA
TS 43I0 SR Py i R PR 2 FR AR RS, RO LT )
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Fig 3 MSP assay for miR-182
100bp 100 bp promoter.in different lung
cancer cell lines
4 A5494 R
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Fig4 The MSP result
analysis of miR-182
promoter by DNA
sequencing in A549
methylation cells
600
S 500 Control
'g 400 5'-Aza-dC
% 300
o 2
x
€ 5 5" -Aza-dCE A= A miR-182%i%
% ! Fig 5 The analysis of miR-182 expression by real-time
g PCR in human lung cancer cell lines after 5" -Aza-dC
0 treatment. *P<0.05, **P<0.01, ***P<0.001.
A549 95-C 95-D NL9980 L9981
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