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M2 H LA AL S AL BEA A XS RE A 3G AE ER VRERE IRk, R MSP L g R WoR A A BOR AL H A B AR
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The Study of Methylated Regulation MicroRNA in Pancreatic Carcinoma Cell and Its Effect on Cell Proliferation,
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[ Abstract] Objective To study the epigenetic regulation of pancreatic carcinoma related microRNA (miR34a,
miR34b, miR148a and miR203a) expression by gene promoter methylation, and its effect on the proliferation,
migration and invasion of pancreatic carcinoma cells. Methods The pancreatic carcinoma cells were divided into two
groups: control group and treatment group. Control group was treated with 0 pmol/I. DNA methyltransferase
inhibitor 5-Aza-CdR and treatment group was treated with 60 pmol/L 5-Aza-CdR. The methylation status of
microRNA gene promoter regions was detected by MSP (methylation-specific PCR). The microRNAs’ expression
levels were evaluated by real-time PCR. The CCK-8 assay, wound healing assay and Transwell assay were employed
to study the proliferation, migration and invasion of pancreatic carcinoma cells, respectively. Results The results of
MSP showed that the methylated band of the treated group was weaker than that of the untreated group and the
unmethylated band of the treated group was stronger than that of the untreated group. Real-time PCR results
showed that the relative expression levels of microRNAs in the treatment group were higher than those in the control
group (P<C0. 05). The CCK-8 assay showed that inhibition rate of the treatment group showed dose-dependent
effect with the increase of drug concentration. Wound healing assay showed that the wound healing rate of
Treatment group was lower than that of untreated group (P<C0.01). The results of transwell assay showed that the
number of migrated cells in the treated group was less than that in the untreated group (P<C0.01). Conclusion
Decreased methylation levels in microRNA promoter region caused by 5-Aza-CdR treatment increased the expression
of miR34a, miR34b , miR148a and miR203a, leading to inhibition of the proliferation, migration and invasion of
pancreatic carcinoma cells.

[Key words] microRNA Methylation 5-Aza-CdR Pancreatic carcinoma Proliferation
Migration

A\ BAEEE, E-mail: liuji6103@scu. edu. cn



820 PN R 2 4 (B 2 RO

548 &

it T e e — P I AR DAL 0 R i HL R R
o TG 22 I DR S B o A R T B e
il IR X AT AL R SR R R . TR A
FEAR VT BRI R A R e i) EL AR 43 1 HIL A % 52 B 1
i g 1 S0 2 T R A S803R T 0 IR A O R Y i
IRIUGE HA T EERE L.

N RNA (microRNA) & 3T 48 3k & B — 2%
AL SE KL 15~25 nt IIEG 5 RNA
G AE JRg R 5 v o AR A0 HC T 93 A D 1 8 2 TR 1 A
(] o ] 4 G 53 Shy 286 AU 8 5 PR 40 s R R Joie i) A R
%% microRNA™ , DNA fy B 3% fk i B fY 2 R 36 1k
TR — Bl 8 1 35 R 2 ik 1Y 3R UL 35t A% IR 45 O
. 4 microRNA Y 3k [/ #f 2 X Fh 7 28 Y
PSRRI Z S i DNA 5% H Sk ki
Ji— 48 microRNA [ 32 W 388 1% T Bk 7T B 2 — 26 0%
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A5 LA I 9 40 i MIAPaca-2 S %F 42, 3 i
B LAl 4 S PCROMSP) i 46 0 25 B 34k 245 ) 5-
R 22 - WA M (5-Aza-CdR) 4b B 5 i 9 40 il )5
FH AL RS A 28 1 R T B JEE  HR 28 ) e 2 T 5]
i) microRNA K& [ R 3K 7K - 19 28 4k . A R 25 BT R4k
Aab 3 1 5R A 3 4 A A% 8 ) 19 A2 A B AE B W
FER 20 W R AROIR 28 % microRNA 3R 3K 1Y i 7 &
microRNA ik K VA8 40 J5 % i i 9 40 it 33 76 i
FEBE 7 B 52 A o D3RO 35 1% 27 1) 0 B AR 7 I ko
R R JERTRE Y 43 7 LR L Sk e AR 1Y) L 892 ki AN
A RBORTT P S B AR A
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L1 FEHH

N i 93 40 L MIAPaca-2 14 B v B #} 2% B
it A A B2 I B A0 M B R PG . BRI 4] DNA §2
BOa & B A6 st RARAE AL EZ W R AR GR & 1 A
Zymo Research, PCR Master Mix #1 SYBR Green
PCR Mix Wy H TaKaRa 2 #), TRE-Trizol W B
Invitrogen A &] s Mir-x RNA ¥ 5 3% 55 & 5
A Clontech, Ji& 4 Ifl 3 (FBS) DMEM-F12 # 3 X
B BI 4 #l, 5-Aza-CdR W H Sigma 2 #,
Transwell /NE ) H Corning 2 7], CCK-8 & 5] 4
HHARZ A m o Hoa s o fraliisfGn 2 1 8 R #ER
BT,
1.2 KWHE
1.2.1 #mesdc  MIAPaca-2 JB i 8 20 0 45 1T 2
106 FBS #l & 1% ML DMEM-F12 $5 5% & T

37 C AR 5 % CO, 20 I 15 F5 46 15 5%

1.2.2 MSP 3 #a MIAPaca-2 B Mg 5% a0 o & 4
A microRNA B3 F ¥ £t kK-F ¥ MIAPaca-2
41 6L 53 PR AL O BT R AR B4 43 il 5-Aza-
CAR ¥ 24 0 pmol/L i B 4H) . 60 pmol/L (4b 3
ZH) 1) DMEM-F12 £ 5 5402 72 h, SR J5 4 BCAH i
LI ZH DNA, $EA7 W04 BR £ 4k 1% Ak (] EZ 1
FeAb ) & R A A= Ay C iR FE ko U o
HE A AR C B AN & A= s . HOAL 3R A%
fEJE 1 DNA $itk 2 pL 4T PCR §7 BG40, ff
SCHR I IE A R M W Ak 51 L 8 AL S AR
FALT | Wy 45 315 B0 ) JL A4S microRNA H St
LKA . BARSI Y7 50 KGR KR EY Y S 0
F 1. PCR B Mtk & 25 pL, K PCR Mix
12.5 pL.ddH,O 8.5 pL. B, F#EgI ¥4 1 L.
DNA B 2 pL, S F2 7 € Sy 95 °C 7 A2
5 min; A8 95 °C 30 s,iB k 30 s, £ 51 9B Kl E
R 1 R s Af 72 °C 30 s; kit 35 MFER ;72 °C
10 min, PCR N 45 #J5 B ™ ¥ 10 pl it A7
20 g/ LI W FB Uk » 86 JE AR ASCAS I H, 3k 2% K JEE
fH.

1.2.3 Real-time PCR #% @ 4 A microRNA % ik
KPS HREFR 72 hJE L fEH] Trizol S UK B ZH Al
AbFE A A0 B RNAL 2 BUS B9 8 RNA ff ] Mir-x
RNA 91 5% 5% 1050 & i Poly A s Wi 4% sk hy
cDNA. PLU6 FEFAEHN NS Bl 5% 51 cDNA i
T Real-time PCR., U6 5|4 ¥ %1 Fiif:5'-GGAAC
GATACAGAGAAGATTAGC-3', FiiE: 5-TGGA
ACGCTTCACGAA TTTGCG -3', i fH FiEs| 9
Jg Mir-x RNA ¥ % sl 0 &l i & B, b iede
PES| 9 ¥ %) miR34a:5-GTGGCAGTGTCTTAGC
TGGTTGT-3"; miR34b: 5-GGTAGGCAGTGTC
ATTAGCTGATTG-3"; miR148a: 5'-GGCTCAG
TGCACTACAGAACTTTG-3'; miR203a: 5'-GCG
TGAAATGTTTAG GACCACTAG-3", I &
# 25 pL, H SYBR Green PCR Mix 12. 5 puL,
ddH,0 8.5 pL, E T ¥ %& 1 pL. cDNA # i
2 pL.Real-time PCR [z i 5% 1 by i 1) & 41 7 W9 25
RN 95 CHIZE P30 s; 481 95 °C 5 5,38 &
FEAR 60 °C 30 s; gt 40 DMEFH . 2 kAT
gikgiit,

1.2.4 CCK-8 A Mo B2 % 4w FL 3G 7 A8 1 B &)
A KA MIAPaca-2 2 i 9 B3 A )5 2647 48
JL 3 %, V0 % R A 1. 5X 10" mL L L AR AL
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Table 1 Primers used in the methylation-specific PCR

Gene Primer sequence (5'-3') I’C'{f;‘h’/ tmf})‘(‘?:?ﬁ;’f "c

miR31a  MF:GGGGATGAGGATTAGGATTTC 155 62
MR: ACAAAACGCATAAAAACGACG
UF: GGGGATGAGGATTAGGATTTT 157 60.5
UR:CAAACAAAACACATAAAAACAACA

miR34b  MF; TTTAGTTACGCGTGTTGTGC 158 55
MR: ACTACAACTCCCGAACGATC
UF. TGGTTTAGTTATGTGTGTTGTGT 162 56
UR:CAACTACAACTCCAAACAATCC

miR148a  MF. TTTAAGGGAATTGGTTAAGTTTTTC 103 55
MR:CGAATAACCCTAATAACCACGTC
UF: TAAGGGAATTGGTTAAGTTTTTTGT 103 57
UR: ACCAAATAACCCTAATAACCACATC

miR203a  MF; AGGTGCGTTTAGGTTAGGC 131 60
MR:CATAAATCCCGCGACTAATC
UF. GTTAGGTGTGTTTAGGTTAGGT 131 62

UR:CCCATAAATCCCACAACTAATCC

MF: Methylated forward primer; MR: Methylated reverse primer; UF: Unmethylated

forward primer; UR: Unmethylated reverse primer

100 pL AR H A 2 96 LA, Ied% A 4 Hedi, 1§
FE SR 24 b 40 i G BE JEORE B R AR 4l 5-Aza-CdR
We B 4y 34 0 pmol/L | 20 pmol/L. 40 pmol/L,
60 pmol/LIEEFR I DY I 4 DT E
flo ¥ 96 FLARI ARG F2 46 T 37 “C R B 5%
CO, ZAFARZEREFR 3BT 24 h48 h 72 h J5 45K
th—H . LA 10 pI CCK-8 {7 4k 2L 5 5% 3 h
Ja B TEFFRL, T 450 nm I K AL FE47 1 &, 0 2 %
JGRE TSN M R il AR R 2k

1.2.5  Zm e %)k 5 5o A ) Mk B R 4m e 1T A5 At

A X Kk K MIAPaca-2 40 i i il 3 1k g o3
B LAAEAL 105X 107 A0 i %% B2 e Fh T 6 fLAR
el an A K 25 2 a fE . 10 pL # Sk 1T
R R IR 5 B g AL v D5 B 37 R 00 ) 4 Ry 5-
Aza-CAR & &~ 0 pmol/L .60 pmol/L [ JG I ¥ £
IRk B TEE DA 40 55T ULET BT A0
AL D SERE . B FRAR 37 C LR BB 500 CO,
AP AR SRR 48 h T B 35 SR AR T A R A B A
RGOS B 48 h AR AAER=
CCOh I FEE—48 h 98 /0 h {75 1 FE fE D X

100%.
1.2. 6 Transwell 52 34 0 A% 5% 48 12 2 4k

A KRB K MIAPaca-2 19 i 95 4 it A i il
AL G IR % 23 B 5-Aza-CdR ¥y 0 pmol/
L.60 pmol/L 4 0. 56 IfiL 1§ 5 77 He 5 20 g & . P
ol 40 i 2 V43 S B 300 Ly DA AL 1. 8 X 10° />4
% B A i A F Transwell /NE EZEd, TR
A T00 L 200 IV KGRk . B RAR 37 C KRR
5N CO, FFak 857 48 h Jg Bl /N ) L R
AR IR AT PBS Ve T4 IR # BB R %

JEC% B8 A A . BF b a B R B B 1006 RIS W
HEE 5 min, FIREET/NEEH LEET 01404
Al Y R Y (8 30 min, YRR YW R BTG B
THEE B 100 A5 88T . BERLIE 5 A0 BF WL 5
I S5 2 HE At M 5
1.3 SitEH&*

2 [R) L AR FHBC X AR AR ¢ K3y, P<<0. 05 i 22
SABFGITFEX.
2

&R

2.1 MSP £ #& M 5-Aza-CdR 4bIE [ microRNA 2
HFHRENER
50 (I 1) 7, b P20 440 1t AE 5 T 0 e 4 4
AL 51 90 3 3G 454 (M &) K B {9 55 .
miR34b, miR148a, miR203a 2 5 A 4 it % & X
(P<<0.05),miR34a M & K EAALZ R L5 112
B (P>0.05), ARG WY 1 447 (U &4
K E {E 3% 9%, miR34a, miR34b, miR148a., miR203a
SIAE G L (P<<0.05) ., #78 5-Aza-CdR
SEFAAHL 72 h 53X 4 > microRNA H 3 Ak 7K O B
fIC, Hor miR34a 578 g 8 43 AR ZS . miR34b
miR148a . miR203a 575 ik B I AL IR 25

60 1 mol/L

0 pmol/L
M Marker (bp)
200

miR34a

150

. 200

miR148a
miR203a

=30 rmol/L
40 000 =60 UI]LOI:"L

B 1 5-Aza-CdR 4 IE MIAPaca-2 #f /il 72 h J§ 4 4> microRNA fJ F
EURS
Fig 1  The methylation status of microRNAs in MIAPaca-2 cells
treated with 5-Aza-CdR for 72 h (A: M band; B: U band)
* P<C0.05; M: Methylation; U; Unmethylation

2.2 Real-time PCR #& il 5-Aza-CdR &b 32 40 1 /5
microRNA RiZ& R

WL 2, AbFEZH 4 4~ microRNA ByAHXT 35 5
YRR} BR2H 5 (P<<0. 05)
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Relative expression
of miRNAs

482 miR203a

2 5-Aza-CdR 4bI2 MIAPaca-2 4HH 72 h J§ 4 4 microRNA By &
ARk F
Fig 2 The expression levels of microRNAs in MIAPaca-2 cells treated
with 5-Aza-CdR for 72 h
x P<C0.05, vs. 0 pmol/L 5-Aza-CdR group

2.3 CCK-8 5l 5-Aza-CdR &b 2 J5 B R U 40 A
LR

ZE BN 3 Frss s MIAPaca-2 40 il & & A Ja] e
& 5-Aza-CdR 11 K5 5 55 4k 3 )5 . 20 i 3 58 32 24
il o LKl & 245 4 v B2 R R (] 4 38 0 48 Ha 4 ) 3
BT . AR EE 5-Aza-cdR AR 1 & 0] ) 52 40 1
FREFA G E L (P<0.05),

S0F 24
= —m—48h
& 60F —a—72h
2
540
=
=20
0 . . .
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e (5-Aza—CdR)( L mol/L)

B 3 5-Aza-CdR &I /5 MIAPaca-2 £ B ff 1 58 # 1 2
Fig 3 Inhabition rate of MIAPaca-2 cell treated with 5-Aza-CdR

2.4 RIELIHHNM 5-Aza-CdR &b 12 J5 5 A5 5 40 B
EBER

KR SE 55 25 3 7R s AT T 0 pmol/LXF 4,
MIAPaca-2 40 Jfi 4 & 60 pmol/L 5-Aza-CdR f4 1
FrAEAL PR A8 h 5. A5 AU AR 0(62. 13 +
2.17) % vs. (36.00£3. 000 %I ERHG ¥ E X
(P<<0.0D), &5 R niAl 4 Frs, $#&78 5-Aza-CdR %
FH G A Ak P 3 i B microRINA 23k 3 w7 L M4l 17 e
it 965 2 1 A 7% A= K g
2.5 Transwell SEI8 46 5-Aza-CdR 4B SRR S
MEEEER

Transwell 52 36 45 B (& 5) & /w~, HH X F
0 pmol/LX} 4, MIAPaca-2 4 il & & 60 pmol/L
5-Aza-CdR B35 SEA0 B 48 h J5 . ¢ I 40 i 5k B 2
WP (53, 84+4.60)/HP vs. (30.00+3.40)/HP],

ERA G E L (P<<0.01),

4 XIREIEH T 5-Aza-CdR 4 I2 5 MIAPaca-2 fHEER 8EH
Fig 4  The migration of MIAPaca-2 cell treated with 5-Aza-CdR
detected by wound healing assay

A, B: 0, 60 pmol/L 5-Aza-CdR group; a, b: 0, 48 h

& 5 Transwell 238 # ] 5-Aza-CdR &b IE J§ MIAPaca-2 {22
Bt
Fig 5 The invasion of MIAPaca-2 cell treated with 5-Aza-CdR
detected by Transwell
A, B: 0, 60 pmol/L 5-Aza-CdR group
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HEREXL.

microRNA J& —KHZE 1 AE S RNA, H A D)
PR A R A A L A B B AR R P R A B )
fE. JTAF 1SS R W] microRNA 5 AR £ (1 I 98 &
A DG AT DR M b 1 K AR R R i 3 2 )
s 35 DR sl 0 9 R TR ) 4 D 2 55 0 M T ORe 1) R s ok
PR AR 2 R UL T Mk bR b R LA A U E)
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microRNA {335 55 . 1l DNA ) B 5 1k & 16 )
B microRNA FEXWEERF R -1 SAITO
SRl HT DNAH 3 5% 8% i (DNMT) 410 i 7] 5-
Aza-CdR ZbBERE 400, & B miR127 KR K3k, &
YE B T 32 Uik £ JE 45 a0 DNA (1% B 35 46 48 45 1T LA
0 microRNA ik,

ARG R AT T 4 4 H 45 microRNA
(miR34a, miR34b, miR148a, miR203a) £ Jy BF 5% %F
%, miR34a.miR34b J&8 T miR34 ZKJ&EH i, X —%F
T B 53 3 3K 52 38 WA 35 A% 48 1 1) R 4, T B P53 g
Fk EMIE Z A KRR G EEA/EM ., miR148a
5 miR203a #A[ /E H F H T i 2 3 ] DNMTs, 5%
me DNMTs (%% H /R /T, B B S s 32 5L A
¥ .76 DNA B B At v R 4 E AR . A
G P VP 35 5 % il 41 ) ) 5-Aza-CdR Ak 35 i 98
e MIAPaca-2, i b CCK-8 ¥E#fiE T Gk i 254
b B BE L 254 b PR BE AE 60 pmol /L B 40 i AR <
ZF) T B A R E O SR R R B A
JHLA B I R U B T B AR S TR S I S e L HE
B T 259 A B 75 Pk 1R A G A0 g R . AR o
MSP il 5-Aza-CdR 4b PR AL K o 4k B X AR 2H 41
L JLAS HF5 microRNA JF 3l 7~ X 38 i Y 36 AL K P
] B AR F 52 3 3 Real-time PCR Kyl T 4b 21 K o
A 3T BEZH A0 L LS H FR microRNA [ 2R 35 1% 00
FEi o CCK-8, RJJE 5256, Transwell %] T g I I
M2 5-Aza-CdR X B ER Ak 4 215 HL3G 70 L5
fRZERET MY A8 fk . QIR 5256 b B F MIAPaca-2 4
ffl B B A EEAR R . 48 h 5 BV B R 05 11 5
TR A A 25 A0 BEAL 5 X B8 4 40 e &L 2 K
1, AT RE T K I 2 (8] A8 A KRR ) 22 7 L U 225
B FRATTERE 48 h ARSI ]

S 56 25 L 3 W g I s A L £ 2ok 24 9 X R R AR AL
RS . LA H AR microRNA J3 8l X 3 HH 3 Ak K P
FHXTF oA b 3 X B2 20 M B G W) B LA H AR
microRNA [ 5 K 38 35 7K P R Ak 316 B 20 T e
CCK-8 . XJJE 5L 5 . Transwell 145 5 0w~ J5E IR 98 40
Mot 2 RS b 25 b B 25 ) ) JL3 5 RS L 1R
ZRE IS . LR A LR T I 5 R AT AT DL B - 5-
Aza-CdR bS] T F 38 5% B8 il 0 % M LA B
bR microRNA J& 8 X 35k B 3 £k 7K SF BRI, B 3t 4k
T I 2 DR 58 O R VR T s 55 BRI R GA K & . L
A~ H AR microRNA A {2 7 & g 988 19 A& 4= & i
FEAL W AR T . 2 DNA S8 b 8 25 9
V55 I+ 2R3 T TR A {0 A0 A ) B B L G

A2 HE 1 . XTAO 2090 i ] 5-Aza-CdR 4b
P fii g 40 L A549 5 SPCAL, & BL T 5 A5 KA
45 5 R WIFE 73 microRNA TE i g 41 Jfg b i1 35
Z 3 DNA R AR (% 98 45, DT X i 983 448 J %) 47 2
TR

AT N84 A FE AT IR T I i g 2
il JLAS HAR microRNA 8 £ ik 5 DNA AL
PRIHEE ZTA) 1 56 2R S LT i it o 240 PR 35 7 T (1R 28
REJIM 52 . A3 B T N R W8 1% I microRNA £
JE S HRBT OR AR AR ) B R T T s AT O TR R 1Y
K53 112 W S 0B T Sk — 8 PR B A
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