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Abstract

AIM: To investigate the effect of RNA interferen
ce-mediated silencing of the DNA methyltransfe-
rase 1 (DNMT1) gene on the proliferation of pan-
creatic carcinoma BxPC-3 cells and to explore
the possible mechanisms involved.

METHODS: BxPC-3 cells were divided into
three groups: experimental group, negative con-
trol group and blank control group, which were
transfected with a DNMT1-specific siRNA, a
negative siRNA and empty liposomes using Li-
pofectamine™ 2000, respectively. The expression
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of DNMT1 mRNA and protein in the transfected
cells was analyzed by real-time PCR and West-
ern blot, respectively. Cell growth was measured
by MTT assay, and cell apoptosis was examined
by flow cytometry. The methylation of tumor
suppressor genes (p16, ppENK and RASSF1A)
was detected by methylation-specific PCR (MSP)
48 h after transfection.

RESULTS: The expression of DNMTI mRNA
and protein in the experimental group was
markedly down-regulated compared to that in
the negative control group and blank control
group (all P < 0.01). Cell growth was signifi-
cantly slower (both P < 0.05) and the apoptosis
rate was significantly higher (44.46% + 5.98% vs
3.74% +1.02% vs 5.07% +1.16%, both P < 0.01) in
the experimental group than in the negative and
blank control groups. The methylation of the
pl6 and ppENK genes was detected in the blank
and negative control groups but not in the ex-
perimental group. The methylation of RASSF1A
gene was detected in the two control groups,
while only partial methylation of this gene was
detected in the experimental group.

CONCLUSION: Down-regulation of DNMT1
inhibited cell growth and promoted apoptosis
in human pancreatic carcinoma cell line BxPC-3
possible via mechanisms associated with the
demethylation of tumor suppress genes (p16,
ppENK and RASSF1A).

Key Words: Pancreatic cancer; DNA methyltrans-
ferase 1; RNA interference; Cell proliferation; Cell
apoptosis; Tumor suppressor gene

Xiao WD, Li Y, Li XM, Cai J, Zeng LS, Hu W. RNA
interference-mediated silencing of the DNMT1 gene
inhibits cell proliferation in human pancreatic carcinoma
cell line BxPC-3. Shijie Huaren Xiaohua Zazhi 2011;
19(33): 3397-3401

B

BHY: T RNATFIRDNMT] A R 3+ A5 0
FEBXPC-33& 78 64 %5 w1 B AR % L.

%54
M B R AR A
EERX—-N%R
F SN &L
£ ¥ DNAY
A F AW iR
HERTRET
TRER, P
DNMT]FA2 6 4
F WP AL E R
RAEE,

WA 7 F A

MG, HIL, KiE
Eﬂ-k%m‘la"s?ﬁ
— B &&= F



3398 ISSN 1009-3079 (print) ISSN 2219-2859 (online) MHFELAENKZE 2011F118288 195 338
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1-siRNA £ JE I & 20 JRBxPC-3. E3 k4%
320 FIM(AELEDNMTI-siRNA). FAH;
MR (% Fnegative-siRNA)F= 2 & xF B 41
(LR, #3448 hig, R A% LEE
PCR:*: A Western blotik 2 % 4 n 28 &
DNMT! mRNAF=Z & # Rk KF; MTT %
Mo i) 4m AR 913G FA 7 Fy; FCM ik Aa il 2m fie, 8
= VLA F P CRIE(MSP)# ) 5 2
Hpl6. RASSFIAFpp ENK® 2 3T F 3
Tk 2.

ZR: 57 axrBafe Bk, £
B DNMTI mRNARE G Rk EH R FE
BAR(P<0.01); 553540 4m i3 35 PR B % 5 49
#1(P<0.05), 2afi 8 == Z 0] .3 hn(44.46% +
5.98% vs 3.74%+1.02% vs 5.07%=+1.16%,
P<0.01). =axtRaE Mt Raepl6.
RASSFIAFopp ENKA R VAL, m
F Wl tipl6Fepp ENK A B ¥ A B 1,
RASSFIA K R 315 F 34,

L8 DNMTIE W %L TR, firhl ik
M-S m BABXPC-3mAa3g 7, JFaeik F LA
Amie T, EAERAE LA BEpI6.
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B it 1D 95 R ATt SR B N SR AF T
5 D 2 1 o Bk s R 321K 11/10
J7, JE AR R (R 25 10407, 93 JE 26 TR R %
SRR S AR P (R ST 2 R R
S KRR RAEBAE L TH TR (0 e Ak i
—MNZHE. OB, P DNAF AL
HRM AL AR RAE T EE/EHY. DNAF
S FEA BT DNAF LB (DNA meth-
yltransferases, DNMTs) 5, HHDNMTI
L 11 A R R RS 10 10 FE OGN T2, AR 9T
SR RAREDNM TN THRNA F Bt (small in-
terference RNA, siRNA)FE 2 G N Mg 40 i
BxPC-3, W& H6) 41 M 3G 58 AR TR 52 i, 4R
PRI AE FH L.

1.1 A N JBE g 4 Rk Bx PC-3 8 [ Ei i
A= YW 5 BT A R 1, DNM T 1 LA R [k 1
siRNA i Thermo A &) 114 Jili, DNMTI-siRNA
(AL -5 5'-GGAAGAAGAGUUACU-
AUAA-3". RPCNDNM T 555 [ Bk iy -+
Santa CruzA#], —Hi KK IGIRFEEM T 556
) TREA ] W SR A & IW T TaKaRa A
7]; RPMI-16408577 55, Trizol RNAZ B ik 7 A1
Lipofectamine 2000 T Invitrogen A #l; Wizard
DNA clean-up systemJJ J-Promega /A #]; Annexin
V-FITCHH e 3 T A a7 & T~ rd st L A=,
RealMasterMix(probe) s T~k it RAR AL BHE A
B2 W] PCREIWIAI SO RN Rl AR TAEY) T
FEA IR )4 k.

1.2 7%

1.2.1 @3z FrFosiRNASEZ: HI5 47100 mL/L
Jifi 4 MLE R PMI-164085 721137 *C 50 mL/L
C O, 3G FRA i WU RE 77 I e 40 i Bx P C-3, 1Y
SBT3 56 40 A2 X 10°A
[ALEER T 96 LI IR, SE50 7334 SEe 4 (e
PDNMTI-siRNA); BAPEX] R (5% Fenegative-
siRNA); 25 % AL (Fe 4L 5 i fA). K HLipo-
fectamine 200015 JJi %% JsiRNA, siRNAZEHK
J& 340 nmol/L, B B3N AL, H Y6 hj 5k
FRPMI-164085 771, kel i MEEFE, 48 hibf i
LM .

1.2.2 %% F FPCRAEMDNMTI mRNA K & K
F: DNMTI1 5197 5): i 5'-GTTCTTCCTCC-
TGGAGAATGTCA-3', Fifi: 5-GGGCCAC-
GCCGTACTG-3', #415'-TTGTCTCCTTCAAGC
GCTCCATGGTC-3", ¥ §4/"#138 bp; NZ
3-WE IR H i A (GAPDH) S5
it 5'-CCCATGTTCGTCATGGGTGT-3", Filf:
5"TGGTCATGAGTCCTTCCACGATA-3', ¥4}
5'-CTGCACCACCAACTGCTTAG-3', ¥ 5474
145 bp.

TrizoWEF IR RNA, i 5k 7 &
BRN A 5% £ icDNA. PCRUE X W AK R
25 uL, HH42.5X RealMasterMix. 51#)(H
MER/ N 2. BRE. cDNAFHR. 20 XProbe
Enhancer solutionflddH,0. PCR W £4f: 94 °C
TAZYE2 min, 94 ‘CAZPE15 s, 62 ‘CIEKIEMHI30 s,
LAOAMIEIR. BB T AT 30 FHPCRJ MY 2645 21
BAEAEIREL(CL), \GAPDHAE NS I, 5
DR 5 B (RQA = 2722,
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1.2.3 Western blotde M DNMT1 & & ik K-F: UL ’ L2 l;g?— B E

] i o T TR
AN, 8 PR BGRARIE 1, Bradfordik 1o Ay
W 1 . RIS pef AT kR g i e
2 v - . M B DNMTI 4 %
FREN- SRR B (SDS-PAGE) LK, #6HHR = (| B FEmA
L4 ZBINCIR), BILADNMTI(1 - 10005, % o4 gwffgﬁig
SHCEHA(L S 000) AT 1 b, AR § T4 55 DNMT1
Fi(DAB) 5, Bio-Radbilie e 2 4c85s. Lp- 2 %2 BRIk S A
’ B ] l kB B B
LA 1 (B-actin) {1 2. 0.0 A B C BT RAL R Rk

KIEH £,

1.2.4 MTTEAm] 20 fo 3 58 76 b K 40 47196
FUBR (2 X10*4N/4L), B4L100 pL, FE41 34N R AL.
1 S0 A 3 T $1190%-95% Jim BEA T BE Y, HE Y
6 hJE A SEARTFRIL, #59712, 24, 48, 72 h
J&, BEFLINAIKE NS g/L MTT 30 uL, 437 C
NEM4 hEFE 2 HBEIR R 22 (PBS) P24
Ja BEALIIAL50 pL - W A(DMSO0), k¥
15 minfd 45 5 78 7 . AERRRR OGN 52 492 nmif
KNG BEAEA), LALE A HAALER, 55570 8]
(h) A A AR AR 22 I A0 i A 2, IR S g0 Rk
e X 100%.

1.2.5 FCM#&m sape B =: HAES 4 N 4
FR(EDTA) I v AL e 56 - 41 41 i I APBS
Ve a2k, WAES X 10°4 4 IiA250 pL
Banding Buffer&iF4i/fl; MAS5 uL Annexin
V-FITCIRA, FIIAS nLBUL NEE(PT)IRA); =
Wi G 5-10 ming 7E1 h N AT A0 )
AT, 3 Sl S DU 5 2H 4 R

1.2.6 ¥ A4 FHPCRZF(MSP)&Mp/6.
RASSFIAFppENK 3 R & 3 -F ¥ A Ae: Wik
40 M, FeDN AZEA R T B Ul B 15 20 SR X
DNA. H{1 pg DNA%H#T-36 uL ddH,O, AT
BT 13M NaOH(Z4H 5% 40.3 mol/L) 4 uLA%
P, 37 C/K#F15 min, JIAHTEERCHI K10 mmol/L
XK 530 pLA13.6 mol/L(PHS.0)EE W Rk
520 pL, 55 C/K#16 h, JilWizard DNA clean-
up systemZifb. [A]—FrA% DL R4 FI AR A JEAY
153N, pl16 AR T EAL S W74 F
Wi 5-GGGTGGATTGTGTGTGTTTG-3', Fiif:
5-CCATAACCAACCAATCAACCA-3"; FiE
515 i 5'-GGCGGATCGCGTGC-
GTTC-3', Fiff: 5-CGTAACCAAATCAACCG-3'.
RASSFIAMRF & FIHAGI Y IFH: LkE:
5-TTTGGTTGGAGTGTGTTAATGTG-3', Fijf:
5-CAAACCCCACAAACTAAAAACAA-3'; H!
HAL SIS B 5-GTGTTAACGCGTT-
GCGTATC-3', Filf: 5~AACCCCGCGAACTA-
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1 RHTESPCRIGMEERGONMTT mRNA. A: 23 (IR IR
2H; B: FHMEGIBZE; C: SE864H.

B-ACTIN < sl s M, 34 kDa
A B C

B 2 Western blotfMEELBONMTTERD. A: 23 FIXIRZ;
B: PAMEGTIAZ; C: 52564,

AAAACGA-3". ppENKHE A FHALS W75
¥ S-TTGTGTGGGGAGTTATTGAGT-3',
#i: 5-CACCTTCACAAAAAAAATCAATC-3";
AL S5 L 5'-TGTGGGGAGT-
TATCGAGC-3', F¥f: 5'-GCCTTCGC-
GAAAAAAATCG-3". PCR R WAAFR25 L, &
ddH,0. 10XPCR buffer. dNTP. [l FiF
519, BHRDNA. Taqlif. 154245 95 CHiAR
410 min; 80 ‘C 1 ATaq DNAE ;94 °C 45 s,
IBKILE62 C 45 s, 72 °C 50 s; JL36MEHR,
J572 CHEM3 min. HX6 pLy™ 344 T-3% 55 fg i
LIRS FLK, FEEEIE G UG A S g 45 L.

Gt AT B R H L AR (mean
+SD)#R, N HISPSS11.048H HA Hh (e 36 Al
LR FE T Z /BT (ANOVA), P<0.054 Z 5 HAT 8
e

2 B8

2.1 siRNA#:$3FDNMTI mRNAF % & £ A 69
Fre 553 0 U AN 0 IR LA L, SIEEe
DNMTI mRNAFMH HEKIE T W2 FIKP<0.01),
TP L2 5 2 10k R 4G B A 2 5 (P>01.05,
1,2).

2.2 siRNAZ#E Z 3 I AR 2m LB x P C-3 2 f 38 54
89 m MTTVEART I 25 R R, #5944 f524-72 h, SE
56 2 1) 4 it A= A TR A 10 R R 0
RS, 22 55 vk L (P<0.05). 24 h.
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m @& 15 0.651 o oxiyafnas DNMTIAERERIE AL mRIE, IF5 MR T
ENCE R 0.60 - B T v I
DNMTIEB % o5~ XA WA TNMA 3 DIMI DG, DNM T RIS TR
&, ENEART o) —k— S HWEAR, T HBRCAI. APC. pl6. TIMP-3
WH R EmE I e o . . .

& KI5 N »‘_%0-45’ A5 PR ) v TR AL S DNM T 335 E A 5%,
< e £ 0.40 - N N . .
T AKALER o8 M, HERIDNM T4 7T 4E Jy Je s B 1 v 77 1
— T 0.30]- PO AL A 2 AR IR AT PRI e DN M T ]
0.25} siRNARE A 2503 il B IR 45 PaTu8988 41 UDNM T/
0.20 12 24 48 72 mRNAEl‘J?QJi, |ﬂJﬂﬂL?q]ﬁ§U?l]]H’@i’%f‘5E\ 'f}%iﬁ%ﬂ@ﬁ
t/h

3 DNMTT-siRNARS 2N fR AR 1B BxPC -3 /RIS IEHY

0.

pl6
RASSFIA

PPENK

A B C

4 MSPHMp7s. PASSFIARIppENKER B FBE L
(U: SREPEALSI¥D; M: EBEMLSI¥. A: 2% B B: BANE
WHIEZ; C: 3864,

48 hFI72 iy S50 20 1) 4 it A= KA 22 23 il A
17.9%- 30.9%F126.8%([43).

2.3 siRNA#EF 2 AR5 20 Je BxPC-3 4w A 8 =
89 % FCMELII 45 R IR, 44 f548 h, % 1%
FECZH L B 0T HE 2 R S 36 28 ) 4 9 1 22 4 )
H3.74%+1.02%. 5.07%+1.16%F144.46% +
5.98%. 5525 P16 AR M6 B4 b A, s
2120 B8 122 B 2 1 N (P<0.01).

2.4 siRNA#EZe 34 k5 2m L Bx P C-3 4775 Ak B
pl6. RASSFIAAppENK j&3)F F AACH % vl
M SPATIN &5 7R, 2% P16 B S5 B 6 B 4
Hipl6. RASSFIA N ppENKHE K I RAL FHE, 1
SR W p 1 6 Fpp ENK HE R R EEAL 1, RASSFIA
FEDAFR 3 AL (181 4).

3 e
HHT, VFZ2 W90 7R 75 2 B AN ] 19 i 988 41 21 B
AR HDNM TR 2RIk, FF5012 5
I R AR, SLAE ML T Be SDNM T
Fik 3B PR SE IR S 31 R ST Rk
RIGH . LIRS R I, e/ i fili
Je A N CT-H 1299 A S 41 fBH C C 19547
4 R A1 IE CO706" " LA K b5 ot g6 40 724
SR RR T, LADNM T 88 55 3 G TT g
A3 AN A0 BB i I+ T an R

5 0F 6 iR i (R 98 R, Peng®5 U2,

T, HHLHI AT e F e g i 5 i s 2 Rp 2 7 1)
FTIRAT K. AW FIFE LLDNMTT h #EIE R, 7
Jide 41 e Bx PC-3 H Rl FH RN A 45 AR PR #EL S [
(R IK, WU 5 TLGT 200 b 354 5 R 1 (1 5% 1
S A5 R EOR, AEDNMTFE R 3K Rl 5, e
Jee 2 B x P C-3 A4 K i ) Wl ok 2%, 4t R T2
B d 3 .

pl6+ RASSFIANppENK &5 % Mg &
AR RSB DI G I T JE R, S 15 4 i
SRR, GO AN MG B S o 2, ARAT AT R
T R IR TN 3l 1 Cp G i 1o R A 1 832 2K
O Ueki S5 i M 4123 Hpp ENK L A
A B B AL R A % 0 93%; DammannZsE
WEFTEE R BoR, BE AL T RASSFIA Fpl63E
KR 81 U REAG R AR #6033 h 64%F143%; 118
PRI A R, RASSFIANp 163 R )R 5 1
A e AR 2R 0 53 ) 1118 87.5% FH163%. Ayidi—
WRIDNM T1-siRN A B 3 41 i Bx PC-311)
FHOCHEEAE ML, ARG T UTERDNM T 1
HERXp16. RASSFIANpp ENKIER JH 3+ H
FACIREE I g, g5 R BoR, a0 A5
YEXT LA p16. RASSFIAFpp ENK H:K F
CFH Y, T S8 41 p 16 Flpp ENK FE R B FE A,
FITE, RASSFIAREDR Sy AL, %45 4R,
DNM TIPS Ja e Sk kp /6. RASS-
FIARppENK AN [FIFEFE 23 FEEAK, 0 R 2
FE Ak J5 R DATE 40 i v BT R0, AT I £ A
AR R AEHANEVE .

B, AWPRGEREW, DNMTIHEF R IL
NS, BRI IR A B PC-341 Ak K, I
REVS Il R A Al T, HAE HHLE]S e
Kpl6. RASSFIANppENK 2= HHAVA 5%, $7R
DNMT1 &N 2 AR T I — AN 80 R

4 SEM
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