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MicroRNA-224 expression in colon cancer cells and its significance
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ABSTRACT Objective: To investigate the expression and significance of microRNA-224 (miR-224) in colon cancer cells.
Methods: The miR-224 expression in four colon cancer cell lines (Caco-2, HCT116, HT-29 and LoVo) and
normal colonic mucosal tissue were detected by real-time RT-PCR; HCT116 cells were transfected with miR-224
mimics or scrambled negative control sequence respectively, using the untreated HCT116 cells as blank control,
and then the miR-224 expression was determined by real-time PCR, proliferation status was measured by MTT
assay and plate colony formation assay, and cell cycle phase distribution was analyzed by flow cytometry in each
group of cells.

Results: The miR-224 expression in each of the four colon cancer cell lines was higher than that in normal
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colonic mucosal tissue (all P<0.05). Compared with the HCT116 cells in blank control group, the miR-224

expression was significantly increased, proliferative ability was significantly enhanced, the number of colonies was

significantly augmented (all P<0.05), and G1 to S phase transition showed an accelerating trend as well (P=0.074)

in those in miR-224 mimics tranfection group; the differences in all the observed indexes showed no statistical

significance in those in negative control sequence transfection group (all P>0.05).

Conclusion: The miR-224 expression is up-regulated in colon cancer cells, which may promote cell proliferation

and cell cycle progression, and thereby play a cancer-promoting gene role in the pathogenesis of colon cancer.
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1 3o 5 DRSO A Y miR-224 78 45 T B E
YLE R B I R, (B IR R TR 45 W 0 A0 ik
HEAT miR-224 AP DI Re RIS, A SLE T
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P 20 B Rk P b miR-224 ALY, T A A T |
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1.1 #H
25 I i 40 0 Bk Caco-2. HCT116. HT-29.

LoVo ¥ i 75 s o SCR 27 18 AL B i i 98 o T8 4%
TR, McCoys 5A Ki 32 3. DMEM ;3% 56 . Jifi 4F
Mg (FBS) . HHE % KX (PEST) K& L- & & Mt
( L-glutamine ) ¥y A % E Gibico 2 &, k&
1 -EDTA JH AL A F At 50 i e fE R AT B A
A ; TRIzol. Lipofectamin™ 2000 [lANE] Invitrogen
5 H) 3 mieroRNA-224 B4 . BAME XS BEF 20 W T
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UM A, cDNA B —8E 5 & LI E & PCR
K All-in-One™ miRNA qRT-PCR #1357 £
W2 U6, miR-224 W51 W30 A M EZ Re R H A
RS

1.2 FHik

1.2.1 @i RcAiEFE HCTII6, HT-29 40 fH
4 10% FBS. 1.5 mmol/L L- B & Bkl . 755w R
(1 xPEST) AY McCoys 5A 15 3% W £% ##, Caco-2.
LoVo 4 il ffi & 10% FBS. 1.5 mmol/L L- & %
Tl . H4EEE 2 (1 x PEST ) DMEM 3538 335 5%,
TE 37 C. 5% CO,. JKMIFINRBE S5 F 8555 . BEHL
HCT116 fEREE X4, R KoRaaRe, it
ANECE R, FE s (2 4~5x 10%) 4 i 42 Fh
e 6 FLAN T IR M b, RS & B2k 28 00 40 i % 5%
W TR 24 h ), KRAME o SEm Al B X AR
41, A EXT AL, [P 4L % B] Lipofectamin™
2000 16 B 45 23 B #E 4T miR-224 A4 K BH % Xt 1]
FEA G (¥ 50 nM) , % YL)5 6 h B i H BERT
FRW AT G B2 25 O B AS R A7 AT Aol 90
1.2.2 RER@ kT RNA &L cDNA 8 4 &
WCHR 4 Fh 25 B 96 4 M bk 2 5% 44 )5 24 h () HCT116
AL, F PBS YRV 2 K, #% MR TRIzol Ui W 45 42 MK
20 j kB9 RNA, & J5 /i EDPC /K 30~50 mL #%f
fitt RNA . 3 2 58 A 2 3 0l i BE AN K Bt g Wl 58 Je
VKA RNA (M FEF 2 B8, 17T -80 C# .
% M All-in-One™ miRNA qRT-PCR Detection Kit
R 8 B A AT SO R S g . RO SR 37 C
60 min, 85 °C 5 min, ¥ 743 cDNA i e
545, 5T -20 CUkA &

1.2.3 5 B £ % PCR (real-time PCR ) # M|
miR-224 % & ik 20 uL WK &R 2 x All-
in-One qPCR Mix 10 pL, All-in-One miRNA
qPCR Primer (2 uM ) 2 pL, Universal Adaptor
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PCR Primer (2 puM ) 2 pL, First-strand ¢DNA
(1:5) 2 pL, 50 x ROX Reference Dye 0.4 pL,
#TC RNA BEEY /K E 20 pLl; OB &cfF: 95 C e
P 10 min, #RJE#% 95 C x 10 s, 60 C x30 s,
72 C x 10 s, #1740 MG, K miR-224 7£
55 W i A ML PR D BOE R R AL 2P i R IR OKE, DA
K HCT116 M5 4% 24 h J5 ) miR-224 F£ikKF .
1.2.4 MTT ¥l &0 mpty3gsai& 1 BHERE
L 53 R B Y miR-224 B 2 R Gl 9 M xR
PO, Rk — ARSI E A, W
TRF 6 TN 1) 200 B B 2 W FT T T8 B 5T 1) 40 B B
SR FH I B ARk R A B, 96 FLEE IR AP A AL
PR 1 000 A4, AEFLINARE IR 200 pL IFix
S5AEAL. KRR E THRFRAH 37 €. 5% CO, %
EFE SR, A ulESEFEL. 2.3, 4. 5dFMA
MTT TAEW, H4LIN0.5% MTT 20 pL, 4kseiss
4 h5, BREWRBIFLNEE, REESILTIMAZ
F LA ( DMSO ) 150 ulL, ¥ 96 FL ARk & 76 %
IR 62 3 10 min J5 0 H 4 B S BARAL, K D
ALOEEE (0D) fH, WKEEN 450 nm, it
S AN AL OD FXE, DA EAE i Ak As, 1T
AR OD fH AN bR, 2l 4 AR 46
1.2.5 FHUET K% (colony formation )
LSS, fE 6 FLANM G FEAR T R A M, REAL N
W 2 mL, TEALEFR A M 1000 4>, FF 8 R A B
FFMT, 37 C 5% CO, M PR FEA 2 ., %
VIWLEE A M A A A0, 22 Hh B8 PR R ] D i) 46 7% O il
B, RPRTZeak 4535, BERESFRW, MA 1 mL PBS
WWE2 Ko RIGIMHEL2 mL, FEE 15 min, B
FHE, InAGE 25 M i g 2 h, SRJE K&
LM ERaw, ETE P TR, LRELE
3, B3 AEAL.
1.2.6 XK o b min)adn BraiiEsh 6 L
Me, %Y 48 hjm WS 40 e, ) BR B A0 M B TR,
PBS ¥k 2 ¥k, B0 3 L, JnPBS AN,
=20 CHE ) 75% LEEIF R, 4 CHRIE 1 h, B,
FEOKCEE, PBSUE 1, 3+ BiF; IMAEH 50 pg/mL
PI ( At fk nlk 5E ) #1100 pg/mL JC DNA J§ 75 4 1Y
RNA fifi PBS Qe (i, 4 CHOCHEHE 1 h, LA,
RAEL 3K,
1.3 Git=FaE

N SPSS 13.0 B AF X Edlg #t AT ge it o b, £
PUAE « FRUEL (x+s) Fon, P4l r #E
AR Mann-Whitney Kz 5, 55 &0 &5 K4 R FH AL
&7 %4007, P<0.05 WERAG G558 X,
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2.1 miR-224 EHE M EMMKREEREHR
R RIEER
real-time PCR U 4 T 24 i 955 44 B kK M 1E
WA AU K miR-224 B R E, SR AW
miR-224 7£ 4 F 4 fd bk rh iy R8I B T OE R
FERE 40 (¥ P<0.05) (1) .
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Figure 1 The miR-224 expression in colon cancer cells and

normal colonic mucosal tissue

2.2 miR-224 =W L JF miR-224 B FRIAE R
HCT116 4 ffd 53 il % e miR-224 #3049 . B
PEXF B F 51 48 b J5, WCHCA A, 0L real-time
PCR J7 K I 4 4 miR-224 Ui, 459 oK.
miR-224 B Y 41 A miR-224 kB i o

FIXFIRZH (P<0.05) , BAPEXT R 5 2 4 e 4 Fn2s 1
YR Z [ ik Z 5 BF T2 X (P>0.05 )(F2),
1_
-
0.1
i‘lllgd
& 0.01
<
' 0.001
o -
£0.0001 =
0.00001 . . T
miR-224 #48l BAMEXT AR 25 0 A2
Yt gLl GG Y

B2 miR-224 ERELER HCT116 A rhaREKF
Figure 2 The miR-224 expression in HCT116 cells after

different treatments
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2.3 miR-224 3t HCT116 40 A& 58 A 550
FHMTT e 53 B 6 4 HCT116 20 i f% gy 4%
Yo miR-224 B . BIHEXTUFSIE 1. 20 3. 4,
5d5AEFEER OD A, 255 W B )y
G I Y 2] 5 5 6 B () 45 1 ) 0 25 S ¥ R S v
B X (# P>0.05) , miR-224 B YL 4 AE 5 4>
BFIE] S OD fH¥ 8 Tas A Rg], 23 W a5
B (#P<0.05) (KI3) ., [FBF, 7 HCT116 4f
i ) - Al e B TR B S g e, Bk R S e e A
25 X REZH B) 4 B A P5 BOE Ge it 2 25 = (P>0.05)
miR-224 B e Y 20 40 i 4 75 B0 KT s Pkt
M4, Z2RASZIF¥E X (P=0.0397) (K 4) .

4 HCT116 4MsEFERL AL LT
Figure 4 Colony formation assay in HCT116 cells

mimics transfection group

2.4 miR-224 &l %% 3t 5 Xt 5 B 72 4H B JE) 2
& i
it 2 B R A A R B, % U miR-224 B4
Y5 HCT-116 40 A 19 20 i 8 A Go/G, 9 1) S )
RIBI S, H5 25 [t B 22 5 RIRGEITF R L
(P=0.074) , FAMEXTIA s Al 25 K512
HEX (P>0.05) (F5),

2 P R
0 BB PR A e ]
o miR-224 FAN P gLl

5 #£4H HCT116 4aEHAER

Figure S The cell cycle phase distributions in each groups of
HCT116 cells

© MR ITF EHHBNHFEIH

— O FHXHRA
I BT R R A e el
—A— miR-224 A WL YL 2

B3 AEAIEH HCT116 MAIHIHEIETE SR
Figure 3 The proliferation of HCT116 cells after different

treatments

A FEXHRAL; B FIPEXTHFIVE YA C: miR-224 B AL L2
A: Blank control group; B: Negative control sequence transfection group; C: MiR-224

3 i

miRNA [ 1E AL 0 Ry, J& 5% SR K
AT IR, WP KB, miRNA AT LL3E i 5% mi 4
JOfg s sE . A0M A, T RBEAYF 6
Z 58 ENE LK E., A A miR-451 45 H
s B E HBUP LR L, JF B 545 B e i
R 412 R ¢ P miR-133b 4 ) A\ 45 1
20 it B RIAR: 28 A B R 465 g o 20 L %) e A R
Al UL miRNA ©4 0 T 45 B g i X — 58 05
AW &I, miR-224 16T A 4Uh R B0 B
TR IR H AL, I Boo] DL a2 o A 40
Mo AE . KR MR 28, R Ap EgE Toak AR, 7E
JHF 98 2% B e B 3k A v 2 AR AR g S R 1 1 B
I Huang 45 ' 76 %4 ZLARJE O BF 58 h & B, miR-224
7E FLMR R A0 b i Rk OK O B E R T RLIR B R
Bz an i, T H AR 22 M4 il MDA-MB-231 (1)
FR KOt o B, O 2 Rl AR W T R SE R & TR
miR-224 e JF LR AN A 4% 78, A miR-224
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EFLIR R i R h R EEAVEH . Olaru %6 ) B
% miRNA T 1E 5 — R A%k W i — 25 W i 2ok 72 b i 4R
i, &3 miR-224 16 RYE M & B 44 By BEiR
ik EVAE, i L4 D miR-224 B 2R 3K K B
FIE RGBS M B . E— 25 A 5E miR-224 Xf
S5 dm A AR W 2E AT R s, 4553 B R miR-224
FE A0 A B R A b R4 T EEAER, T
Gy W= S WIRIRERR , I HL & B Al a1 S 3 ek
S0 20 B B B R T p21 SEELRY, R Fu g
Ji B R 2 S IR & I miR-224 TE45 B Airh
Fik, HEBHATNIE, XT miR-224 %45 1
1 ok 184 B 1) 2 ) i TG A DG R GE o

AR S0 38 o A R SCHR, 2B T miR-224 FE 45
HpE B R B, e 4 R4 s
I 240 B PR Ko 3 5] IF BN B ZH 2L X miR-224 1Y%
REIEAT TRUE, KH miR-224 £ 45 1 95 A1 PR
b B S TR S, Wk, AT HFIER miR-224
RS H R AL, ARBFST R e TR T
45 W7 A0 HCT-116 1 miR-224 193k K F, ik
1M MTT A s BT A M T miR-224 X 241 it 3
FE R RZ I, 5 Ahiz i X 20 A AR A I TR X A
JA R s, 25 R A, I miR-224 19 K52
HE T 4 BR 9 38 B (P<0.05) , Jf HOAE{E T 40
L JE W G, Wi S Wik ka4, 5 Olaru % 7 i
0 miR-224 Xt 4 i JE S w26 A0, 3], Fu 461
16 BF 98 45 B W 9% microRNA-mRNA 8 45 38 §% i,
& miR-224 1645 g 988 h 3k B, JfF H AT g il
AEHF WNT 3 #% 4 9 SFRP2 /9 & /. Wat
15 538 BT MILAAR 1) 200 B 3 B oAk . IR & A R R
RYEEZAEA Y, Wnt (045 3 FPE &R, CHIE
SERAE S B R K A K R et AR Y R 4 B Wny/
B -catenin A2, WFFE K I Wnt i& 12 B BTG 72 2
90% 45 B M Jis & A= i R =R R U0 i SFRP2 AT
5 Wnt B A 24454 Frizzled Z R M H] WNT
g bR Y R, 2 HET miR-224 ] GEE i
il ¥ 5 SFRP2, HE M FIE Wt i 42, MU 52 I 45
g 9 20 B ) 388 B A AR S e R, (R T SE g — 2D
LoaTIe

M2, miR-224 7845 5 e W kA v R 1R
BEVEF, AR BT RE WL R S — A8 10 45 W 9 1 AR il
Y, {8 miR-224 76 25 B W0 1 3 8 0 A 2 I IR
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