R EARMLRL®
wcjd@wijgnet.com

(44

TR
Jaishideng®

HHRAE A L2V 20114E11592803; 19(33): 3409-3414
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

s AT % CLINICAL RESEARCH

RRBRIEMIR-224W) 3R 15 5 A RIGEF A T

AR5, XN, R, R B, & HL B 2R

antE, I, BXR, R, £, A2 XFFHFRBER
ST EBRE LB EHS T 330006

BER, S XFF—WEEREIAH B EHT T
330006

IB0tE, BRI, FBMNSEDTEVZHR.

L A AT R AT BIR B, No. 2009ZDS13700

TEE RS IWEABE DR tHRIRESIIE. X
NI BBXR RIRERFRETR, HARFTBIRABRIT SN
JNIREE; RFHEEPCRAIBITETA; ATDBARBEIRNSZ
IRTEAR; BB DB ST, MO EIERIBIT SR
BEiAEE: 8145, 8IZUR, 330006, SIFHEFEM. MaAFH
—BMEEREIMY. frankxwd@126.com

WFsEHE: 2011-09-06 BOEEA: 2011-10-28

ES2EE: 2011-11-04 7B BHE: 2011-11-28

Association between
miR-224 expression and cell
proliferation and apoptosis in
pancreatic cancer

Ye-Qing Zou, Chuan Liu, Wen-Feng He, Qiong Wu,
Xin Yu, Wei-Dong Xiao

Ye-Qing Zou, Chuan Liu, Wen-Feng He, Qiong Wu, Xin
Yu, Department of Molecular Laboratory, the Second Affil-
iated Hospital of Nanchang University, Nanchang 330006,
Jiangxi Province, China

Wei-dong Xiao, Department of General Surgery, the First
Affiliated Hospital of Nanchang University, Nanchang
330006, Jiangxi Province, China

Supported by: the Foundation of Science and Technology
Department of Jiangxi Province, No. 2009ZDS13700
Correspondence to: Wei-dong Xiao, Associate Professor,
Department of General Surgery, the First Affiliated Hospital
of Nanchang University, Nanchang 330006, Jiangxi Prov-
ince, China. frankxwd@126.com

Received: 2011-09-06 Revised: 2011-10-28

Accepted: 2011-11-04  Published online: 2011-11-28

Abstract

AIM: To investigate the expression of miR-224
in pancreatic carcinoma and to evaluate the role
of miR-224 in pancreatic cancer cell proliferation
and apoptosis.

METHODS: The expression of miR-224 in 40
pancreatic carcinoma tissue specimens and
matched tumor-adjacent nontumorous tissue
specimens was detected by real-time fluores-
cence PCR. After using the antisense technology
to decrease the expression of miR-224 in pancre-
atic cancer cells (Aspc-1 and Bxpc-3), MTT assay
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and flow cytometry were performed to inves-
tigate the impact of miR-224 down-regulation
on cell proliferation, cell cycle progression and
apoptosis.

RESULTS: MiR-224 was found to be overex-
pressed in 43% of pancreatic carcinoma cases
(P < 0.05). After antisense microRNA-mediated
knockdown of miR-224, the proliferation of
Aspc-1 and Bxpc-3 cells was significantly in-
hibited. Aspc-1 and Bxpc-3 cells were mainly
arrested in G,/G; phase, and the percentage of
cells in S and G,/M phases decreased. In addi-
tion, miR-224 knockdown in Aspc-1 and Bxpc-3
cells resulted in an increase in early apoptosis.

CONCLUSION: MiR-224 is overexpressed in hu-
man pancreatic carcinoma. Inhibition of miR-224
expression can not only effectively suppress
growth but also induce cell apoptosis of Aspc-1
and Bxpc-3 cells. MiR-224 may serve as a new
molecular target for the treatment of pancreatic
carcinoma.

Key Words: Pancreatic carcinoma; M/R-224; Anti-
sense oligonucleotides
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Fi%: & A TagMan MGBIE 4} % & 8 5474041
B R Ve BRI S B B84 S 5 4B LA MR -224H
Rk AR R AR AR MR IR 48 BEL(Aspe-1
FeBxpc-3) P nuR-22449 ik ; K AMTTI &%
A 4| RO 7E 64 P, A R IR A da AL A AR A
PR S om 6L JB) A A B T L.

LR 406 BRI R IR T, 43%(17/40) 8
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WAL A 0%
Li% & #LmiR-224
JEIF 5 4m B HepG2
b ok %k bR A
KG5m4z
R Ak, KM
miR-224 72 M A 5
W8k ik B Tk
B R RARE.

(P<0.05); B SXmiR-224%% 4 WM 2 L Aspe-1
FeBxpe-3JG, miR-224 49 % ik B 244K, Aspe-1
FeBxpe-3 IR NE Iz fa ek K 2 B 9 Rk, LA
K EZAFHAEGYG H, WSHFG,/ M 2m e
8 st T 35 S MARmIR-224%) A, Aspe-1
FeBxpe-3IE N7 % a0 08 T IR .38 Jn,

G mIR-224 IS Rk LR, &
AR £ K AR 49 6] Aspe-142Bxpe-34a L i
& K Ao if 5 4m e B 38 e, miR-2247 7T
A A% A IR RS AR TR A IR 45 04 A e

K& BRI MiR-224; R LB H B

BOTE, I, B3R IR, 55, B DI, BREREEMicroRNA-224
HRASMIRIBEET. WRENBHRE 2011; 19(33):
3409-3414
http://www.wjgnet.com/1009-3079/19/3409.asp

0 55

JiR g (Pancreatic cancer) e BRI g A 5
W LI — R, HLR S R AH DG AE TR S 4 K
P H L R R LA AR A A AN LAY, 0%
PEFRIE B, 0 B R R, T LA A
BTG AR 22T DR o IR g 1 53004
Fricd AR A B B 5 . MicroRNAs
(miRNAs) & NI S RNAZ L — R 51N
TR A — 2 KN 4120-22 ntff #gE N5 1
RNA, LI hE A #5358 e 5 s I R8O
LR R AE R RS, miRNAsPHEE “Hmdk
7 RI(Ek) “dmmsER T EE A al e
WFFUR Im i R-224 70 40 i Wi 55 Sk e
ik LY 5 A Wan g5 PR B miR-224
AMBEAE kB, BT DO i B T
04K -7-5(apoptosis inhibitor-5, API-5)ij £ 5
SR TS VR SR, LiPV4E R BmiR-224 7% T
FE M Hep G2 P 22k i HL.2 5 40 i (4= 28 0
¥, SR MimiR-224 77 [P T If1 4% [ Dy et
FUMA WARIE, AR FH TagMan MGBHREH
YA Wm i R-2247F R i 4 4R P ) Rk s O, 7]
R FH s SCB AR B AR Sk s 40 fm 1 R-224 1 3%
ik, MK A B AT T o, DUE A
JEE s S A2 TR S AT 1 B R R0 A,

1 #RIRSE

1.1 A4 W4E2006-01/2011-017 2 K245 it
Je = e AN B B K27 2R — Bt e = e T E AR R
i M S W T REEAR (@ = 40). FrabsA %
S E2EAS A2, b B@ = 22), L@ = 18), 4F

#30-69% .

TagMan miRNAZ AT & (L FABIA
A]); DMEM B 7R3 (3L E Gibeo A H]) G4
135 (& EHyclone A H]). RJfifALipfectamine
200003 [EInvitrogen A H); X X miR-224 5 1% 1
FR(AMO-miR-224)(KiEE M)A F]); Annexin
V-FITCYH T A a0 & (P s SRR 2 v ), AR
FEAHE R Aspe-1FIBxpe-3 H g 41 it 57 T
SEIN %6 € P CRAM T (SEEH ABI A w]), il
A A (G EBDA ).
12 Fik
1.2.1 F0F % K2 FPCRIGEMmIR-22409 &3k : K
HTRIzoA A ZLURRNA, LAMGGREE
THEHRE, <70 CORMF-#5 H, HmiR-224 % i
FI G MmiR-2241) 35, B2 ug BRNAFE N
FAR 53 uLis % kB 4, 7620 pL VAR R,
16 ‘C 30 min, 42 °C 30 min, 85 ‘C 5 min, HE{73¥
B N AECDNA, K AR 15045, B pL
FiBeifIcDNA 52 pL TaqMan5 ¥4, 20 uLJ%
MNAAZR: 95 °C 10 min, 595 C 15, 61 C 60 s,
A0/MIEFR. AHXTmiRNARIAZK P FH CTE A
., U6 snRNA K P 2.
1.2.2 B SmiR-224 %43 8 5 5] 3% 3t M4
MiRBase(http://www.sanger.ac.uk/software/Rfam/
mirna) & miRNAKEK T 51, SR AmiR-224
A, Bt AN ) S SRR R FY, R IR
J7 BB PG 2R A Ik ok A 1) mT e [ 95 471
[ s iff 5 — 2% BEATLN BFP 2, 407 P miR-224
sense: 5-AGUCACUAGUGGUUCCGUUUA-3',
S miR-224 antisense: 5'-TAAACGGAACCAC-
TAGTGACT-3', Bitll/¥%lsense: 5-UUCUCC-
GAACGUGUCACGUTT-3', antisense: 5'-AC-
GUGACACGUUCGGAGAATT-3", #238 KiE
WA K, PAGEZIAL, i & .
1.2.3 fafL k635 I B 4545 Aspe-1H1Bxpe-34
JUBEERN T2 100 mL/LAR /- 17 (T DMEME; 77
%, 37 C. 50 mL/L CO5MF FEEFR. i i
g AR Lipfectamine™ 2000%% %Lk 713 W 51k
TR, R SUmiR-224 55 T B 5 43 7 K 50
nmol/L. 100 nmol/L, 150 nmol/L. 200 nmol/L.
V15 01 % W e A e 24 100 nmol/L; 43 Bl 3% 57
24, 48, 72 h, VIR AR FH I R R 48 h.
W20 R ST T IR e G 5 A (5 1 5 e Wl
T LSS, B3R, Fe Q% h89% £ 5%.
1.2.4 B SUmiR-224 3458 BR 5% 4 J& stmiR-224 %
K HH ot YL [ UmiR-224 k%17 HR48 hm, il
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1.0 1 SEESOREEPCR o 1.0+ Aspc-1 Wi £ E
<+ i 406518 FRARTE &2 m. Wang % R & miR-
N 0.8 BEBRDPmR-2248  E 0.8- ;;f‘;ij—‘?‘f”ﬁ Z
J N - X L, o]
% T ° i At Ak 8 = A
6 0.6+ o 0.6 ) B -F-5(apoptosis
S 3 inhibitor-5, API-5)
202 8021
Rk 2 ]
0.0 0.0
N R, A, A
NT T o treaf'ne,, :do’"/'ze :i Mo, -
Co”tr o”t/'o/
PEIARNAZALIE T, Wikt F HCDNA, (RFI& 4o o3
iy S, N Al ya v
PEFIL3.1), MEcDNAWKEE, FINBOZE A &
Y. THRTR LR RPBSAL FlmiR-224Ks  E 08
WG MmiR-224FIEGUVASAFFLID. - 2
1.2.5 MTTEI % 2L MO0 7RSO Wals g
B MBI 4T 5], 18X 10 /4L T96 ¥ 0.4-
FLEEFRIR, BEALIN200 wL, 24 hEHol. se% 2
N o 4
I3, FALROA AL, THPE1 d4 dif © 02
(]
FLINAS mg/mL MTTik5120 uL, 3737 'C,50 mL/L & 4 - . . ET
§ ’ N B,
CO, M Rk &4 h. &L EE, A °tfeetfne;nd°m/;>ed$ MO”’“’~22¢
DMSO 150 uL/AL, 33 T E KP4 A 10 minbl Conty, - ~Ontrgy
VAN Q74 4k B ) R 52 A N
UIPEEMT TS . (ERIRRICEEESE ) oo mocrimmie- 220t R mseRUBBIASPC 10

PKA490 nm, FEFLIFE, WE SLREREA)
. A EEIR. & FHIA KT 40 MR K30
IR (%): gL AN HI A = (SEEZH T 1A jop- 0]
HEZH T H4A 4o0)/ KT HE AL T35 A 40p X 100%
1.2.6 7% X 20 B R o7 2m e 8 0 AL oL 9206
Gy IR 1.3.4, HMIFEFPOFLAR, e B ) umiR-2245
% EFIRAS b WA 4N i, il i - 40 i ek v, PBSYE2
W, B0 FE BT, IPBSHE R, In-20 ‘C A
(175% L, 4 CRIEL b, B0, FIKLRE,
PBSUEL, 37 F3; IS0 ng/mL PI(ALLIL
E)F1100 pg/mLIEDNAREG 44 RNAKEPBS 4L 1
W, 4 CROLHE L h, EHUASI. F4 ER 3K
1.2.7 A X gm B R o sm B340 08 o 926 /04
[F]1.3.4, 4 Mo BerhofLAR, 43 Ik XmiR-224 5%
TR, 48 hE WA 4N, i Bl 541 i &, PBSUE
29K, B0 F By, A Annexin V-FITCH- 1
TR, i A B ARSI 20 i S ST 1A 0
it bR KHISPSS13.04 ik, i &
PERHLh (mean & SD)E R, it 04N M A 269 K 56
IR, P<0.050 22 St A Gi vk 27 i L

2 £R
2.1 MEAESE 2 2 miR-224%) ik B L K Trizol
PREUERNA, LLU6 RNAKN NS, A 9252
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BXPC-34BiEhEIZRIL.

S FEPCRAT I AT, 40191 15 s i N\ g B i 557 41
ZRHh, 43%(17/40) 19 1) I i 21 ZRm i R-2241¥)
FIL U T A R IR 5 AR, &5 A gt
R X (P<0.05, F1).

2.2 AMO-miR-224%% 3 JG miR-224 %A #) T AL F
F R XHEA, ¥R EE 4100 nmol/Lx XmiR-224
SEAZAT IR G 2 N 41 i Aspe- 1 FIBxpe-3 1
48 hJ5, SEI52 %€ BPCRIGIN K& L, miR-22411)
TR R IR A B (P<0.05), 1145 (AN HR4L . bt
HUGS 2 e PBSAL (0] JC A Wt 22 e (612).

2.3 AMO-miR-2241E J J& 3 e B 75 m i, & K o
FpHAE R G AMO-miR-224 [ 1l 40 i A K 1
A% T X 41(P<0.05), 1128 X AL. BEALN
HELAT R 2 e P B S 201 ) JH 9 40 it 1) A= 1 G B f 22
sr(El3).

2.4 F X mICR 5 3 F AMO-miR-224)5 MMt
5 2 B B B AU 0L B Y AM O-miR-224 5 ()
iR Ji 3 41 g A spe- 1R B xp e-3 38 o 97t 2 41 o J 34
I3HT, e Yt AMO-miR-22440 41 3 BT T Gy/G, 1Y),
I SHAFIG,/ M W] 5 B AIC. Hicdhs 2y K0 56, 5 e
AMO-miR-224 43 AN AL AL AL
e 3ePB S AT W] WA HIE H] (P<0.05), 14 F 0]
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m A 5
KA R B K

b, BB FE,
B S50 16 R
KHE AL

4R Gyo/G(%) S(%) G,/ M(%) 4R Go/G\(%) S(%) G/ M(%)
=EWRA 49.55 26.57 23.87 T=EWIRA 61.74 33.74 4.52
RENINYIRE 46.98 21.93 31.09 PEANTIRZA 69.39 20.40 10.21
PBSZH 49.02 17.05 33.93 PBSZH 68.01 21.50 10.49
AMO-miR-224¢H  82.82 8.58 8.60 AMO-miR-224¢H 86.54 10.00 3.45
A B

50 —e— ZxEXMRA 5.0 —— ZEtiEA

4.5+ = BHEYIIAL 45| = FEPLXTIAZA
4.0+ A FEUwBSYH 4.0 —A— FLUPBSYH
T 3.50 = AMO-miR-224% I 3.51 —< AMO—miR —2244H

oy oy
éao éio
im 2.5 & 251
f% 2.0 B 2.01
1. £ 15)
= 5 = 5

1.0 1.0}

0.5 0.5

0.0 ! w w 0.0 \ \

24 48 72 9 24 48 72 96
FLOLSISHE] e/h SLOLISISHA] ¢/h

B 3 HEPEAMO-miR-224 R Eit/ARVRIRRE MBI, A: Aspc— 141 5 B: Bxpe—34MliE A,

WAL, BEMLAT AL S GPB S L o &1k
(#1,2).

2.5 AR @MILR 5T 4 F AMO-miR-224)5 WMt
BB T H oL RS 40 il A spe-1 MIBxpe-34%
PAMO-miR-224)5, ¥ B AMO-miR-224 4
XS IR AL, BENLG AL, #54PBS4L F I T
W] 219 0 (P<0.05), 1M M UE T W] B
FOX IR AL, BENLG AL, #YPBS4L 2 7] %31
2 A DL AR A (K14).

3 171E

miRNAsZ& P ER R E T, S5
a4 A TR R A R 4 A s AR KA 2
SR A AT AR T AE R I, miRNAs S &
JigRs 25 U AH O, £952% I #Emi RN A s ) s 5 ]
7 g8 A S FE DR i R e A 45 P2, R
miRNAsH] B8k 12 W 8 R8T (1 7 A s A
ST IR IR YT S TS 1) 4y TR AL H ol TmiR-
NASTER S JE 5 H RN 3R 08, 1K B R
TR R ORI F2 W R AT, X — R
WA P R R 5

JHR IR B . R R JET R R

TG 25, B ABREE 22 500 «2 1 HH 20 i i ] £
27 T AN S B I RO IR b S R B AR
ZARRIT AR 2 W, S WAk DT, e
U5 T IR e e b i ok — D R R

FEMSIT KT, JE B miRN A I AN BT IR
N, BRI 5 IR I miR N A s T8 I 1 s ¥ 3
AT PR 28 T T 8 1 G458 JBE R 7 P 1 22 R e i
T 11 2 A R F DRI K RIS 1) 7 328 I JRg A A
JE i R rp o R IA I miRN A sy AT 41 A
UMR I AR ) e M R AR R, O IR
e IR IR R T 75 82, MurakamiZs!
U IR Im iR-224 76 Jf i S ik ik, S50 X
W R Im i R-2244F K 51 59 LU K i 1)
g HH 1) I AR AR5 (i R- 22447 IR s
IR S LA H AR AN 2.
BATE G TagMan MGBH#EL 2 89>
T 40151 JBk 68 5 N e 4 23 e ok I 1) 9 55 21 21
miR-224 151k, K IN43%(17/40) 1 B R0 A
JE A UmiR-2243% 1 (P<0.05). KriitzfeldtZ%™"
EFRFmIRNA122 A2 miRNA 192 ;2 X A% R BE
g WA B AH] /N AN [ 412U 5 B microRN A sl
Fik, FWE A miRNAsH [ TR AT LA
A ImicroRNAs Rk, Bl i AT 77 R BRI
S T BTGB e 4t i A spe- 1 HIBx pe-3
(miR-224315, F1t 1k Hh e AFAE HI I FEE AT ).
YLK FE 100 nmol/LIAMO-miR-224% 5k
48 hjm, 4968 BPCRI N AN & BlmiR-224
FIBHNHIZRIET74%, [R]FBAT IR FIMTTIZAL I &
LA spe-1H1Bxpc-3 B M 4 i (1) A= 52 2090 ).
5 BRATNY I 4l A X i J AMO-miR-224
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10% 10* 10* 10%-
10%- 103 10° 10°
T10% T10%- T10% T10%
10 10 10 10
- :
100 =T | 100 T T | 100 T T T | 100 T T |
10° 10t 10*° 10° 10° 10° 10* 10> 10° 10° 10° 10t 10° 10° 10° 10° 10' 10* 10° 10*
E F G H
10, 10, 10, 10%,
10°- 10°- 10°- 10°
T10% X : 10| A ' 107 710
10 at 10 b 104 104
100* - 0| d T | 100 — T 1 0=
10° 10° 10> 10° 10° 10° 100 10* 10° 10° 10° 100 10> 10° 10°  10° 10' 10 10° 10°

4 FREERARELMEEASpc-1F0Bxpc-3tPmiR-224F A GHYLBIR AT BT, A—D: Aspc—1; E—H: Bxpc—3; A, E: 23 % IRZH;
B, F: FEALATIAZL: C, G: PBSAL; D, H: AMO-miR —2245%4L41.
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