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Impact of inhibition of miRNA-21 on biological functions of colorectal cancer
cells
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[ Abstract ] Objective: To determine the effects of microRNA-21 ( miR-21 ) inhibition on the various functional aspects
(e.g. , proliferation, apoptosis, cell cycle and invasion and migration ) of colon cancer HCT116 cells in vitro. Methods:
HCT116 cells were transfected with an miR-21 inhibitor, a non-sequence specific inhibitor as a negative control and the
transfection reagent as a mock control, respectively. The level of miR-21 in transfected HCT116 was determined by Real-
time PCR. The Proliferation, apoptosis, cell cycle progression, invasion and migration of the transfectants were evaluated
by methyl thiazolyl tetrazolium ( MTT ) assay, flow cytometry ( FCM ), transwell invasion and migration assays, respective-
ly. Protein level of phosphatase and tensin homolog ( PTEN ) and PTEN promoter activity in HCT116 cells after transfec-
tion were evaluated by Western blotting analysis and the luciferase reporter assay, respectively. Results: The level of
miR-21 was significantly lower in HCT116 cells transfected with the miR-21 inhibitor than in cells transfected with non-
specific inhibitor or mock. At 72 hours after transfection, the miR-21 inhibitor significantly suppressed HCT116 cell pro-
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liferation ( 1.05 £0.45 vs 1.43 £0.02 and 1.45 +0.01, P <0.001 ), significantly increased HCT116 cell apoptosis
([16.30£1.001% vs[1.87 £+0.53 1% and [ 1.86 +0.12 ]% , P <0.0001 ) and HCT cell cycle arrest in Go/G,
phase, and significantly decreased the invasion ( 50 £2.0 vs 115 +3.0 and 111 £3.0, P <0.0001 ) and migration abili-
ties (22 2.0 vs 52.3 2.5 and 53.0 +1.0, P <0.0001 ), as compared with the two controls. Moreover, miR-21 inhi-

bition resulted in remarkable increases in protein levels and activity of PTEN in HCT116 cells. Conclusion: MicroRNA21

may regulate proliferation/apoptosis, invasion and migration of colorectal cancer cells, possibly through modulating the ex-

pression and activity of PTEN.
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1.1 EZK A

5 10% /N I ) RPMI-1640 . DMEM 35 5% 3
4 H Gibeo 23 Fl, CCK-8 M4 H Dojindo /A A, Li-
pofectamine ™ 2000 ¥% Y& X 5 4 [ Invitrogen 2\ ],
miR-21 #P 5( Anti-miRTM miR-21 Inhibitor ) & &
BT BRI T 26 [ Ambion 23 W], 51 B B A
TAYTRAF AR & RNA FREGA G R
SRR H TaKaRa AR MiR-21 qPCR a5
& SYBR Premix Ex Taq™ Quantitect SYBR Green
PCR kit I [1 TaKaRa. PTEN UK [ Cell Signa-
ling 23wl , AR LW HRP )ARIC 40 bt A
B-actin } ECL &YEEHI & A Santa Cruz 247 .
BCA A8 A I &0 & W A il 138 = KA,
pGL3-contro JETHL | 9 Y 28 g AU 5 & PR A I 2R 42
( Dual-Luciferase Reporter Assay System )]l H Pro-
mega /Y H), Annexin V -FITC Apoptosis Detection Kit
i A & W A 3L Invitrogen 23w KA IEC propid-
ium iodide,PI )} RNaseA 4 H £ [E Santa Cruz AF].
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100 pe/ml $E% K (9159 DMEM 15353, 16 37 °C il
AL 5% CO, MBEFRA 3%, O U E K Y
YU T I
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SIS T4 S e miR-21 P15 41 IN ) | P X
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2000 5 YL ik 57 8 wl A1 miR-21 #7 4l 57/NC/PBS
12.5 pl, ZREE S min, 285K 56 Y1550 7 51 -5 76
FE miR-21 1 1] #)/NC/PBS IR &, I F # & 20
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WHE D H( BALIA MTT 3857 20 pl, 76 37 C 13
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FIRMAXME . AR ER 3 K,

1.9 K EZBEIRE £ IA4EM PTEN &

HRAE Z A miRNA 5L A= W) 15 B 2 AE L i
A4 n TargetScan ,miRanda . Pictar M miR-21
AR A, JF SRS A7 1R AL s i e BT 91

%3t 51 ¥, PTEN-3'-UTR-WT: I % & 5'-TTGTGG
CAACAGATAAGTTTGCAGTTGGCTAAGAGAGGTT-
3", FiiF} 5'-CATTCCCCTAACCCGAATACATGCAT-
TAGA ATGTAGCAAA-3";PTEN-3'-UTR-MT: FiifH
5'-TTGTGGCAACAGCTGAATCTGCAGTTGGCTAAGA
GAGGTT-3", Fii# & 5'-ATGTAGCAAAACCCTTCG-
GAAACCTCTCTTAGCCAACTGC-3', ¥ 34t & A
miR-21 PR 5F P45 & 7 55 1Y 3'-UTR-WT & 3’-UTR-
MT, &34 7 Py B LUK, AR5 17 B I BE R DD 1R T i
AT H Y JE R R 2 AR (7 % 42, #9 4 pGL3-PTEN-3'-
UTR FI PTEN-3'-UTR-MT #{& , FAK AT Ak %
AT HAYFERI TR DNA Sl 85 5 4L ok i
YL 293T YAl , SR AT IHECE | 434, LADE K il
TR 2R PTEN 25 935
1.10 %itsam

K SPSSL 7.0 et Bl Ll v =5 FRoR,
MEARYECL IR ¢ K5, Z2 D REAS S B L Bk
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2.1 miR-21 9% % 4 4 /& HCT116 4@ fe+ miR-21
EOF &

BG4 IN ) B 3 X IR ZH( NC ) 25 F X
HEZH( MOCK )miR-21 A XF &35 4351 4 0. 643 +
0.01.1.02 £0.01.1.05 +0. 02, #MHIZH miR21 %
TR KT D) B ARG T2 1 X R R0 B % B IN s
NC:¢ =33.52,P =0.000 004 72;IN vs MOCK:¢ =
21.32,P =0.000 028 6;& 1)
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D EH B TR, AT E L(CIN us NC:
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P=0.000 119), X} U Z M LG it2- 22 H (1 =
1.58,P=0.18, 1), A UL, F I miR-21 Af LA AL
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YRR A C IR 2 ) R, A S BT R4
I G,/G, M (40. 42 = 10. 41 )% . ( 40. 41 +
11.13)% 4B JE 25 1 =0.004, P =0.997 ); 54t
miR-21 5] #9 HCT116 40 48 h J5 4k F G,/G,
R 20 B B B 22( 65.35 +7.25 )% ( IN vs MOCK :
t=34.031,P =0.000 004 45;IN vs NC: ¢ =32.51,
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Fig.1 Downregulation of miR-21 inhibited
proliferation of HCT116 cells
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Fig. 2 Cell cycle change of HCT116 cells after
miR-21 downregulation
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S0 1 2 38 ) S R AR A L AR 2B R 0 RIRE,

miR-21 #HHG , 525 X IEZH( 52. 33 +2.50 ) FIEA
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W/ CIN ws NC: 1 =24.01,P =1.78 x 1075 IN s

Apoptosis of HCT116 cells after miR-21 downregulation as detected by flow cytometry

MOCK: ¢ =16.34,P =8.20 x 10 ).,
2.6 miR-21 Fi#JG ¥ HCT116 %8 ¥ PTEN &
G Wy kk

gEH (K 4 ) WoR, PTEN 85 1176 7% L 30 i 4
CIN ) B REZH( NC ) (25 FI X HRZH( MOCK ) Hr )
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1.03 £0.09 , 7EA il 21 ek B i T IN ws NC: ¢ =
27.839,P =9.904 x 10 ~°;IN vs MOCK: 1 =28. 068,
P=9.59 x107°), WULAI UL, T miR-21 J5 0] 3
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2R Bl AR T I PR W S BG 0, T 25 i R, 4 dH 1)
PTEN it 22 5 A G it B X(F =609. 452, P =
8.85 x 107" ), LSD & M M Lt 4% & 7R, PTEN-3'-
UTR-WT 5% Je 4] 5 H NC X HR41( P = 5. 83 x
10" ) &% PTEN-3'-UTR-MT + IN £H ) 2% 5547 i 1127
HX(P=4.49 x107" X &5 );PTEN-3"-UTR-MT 41
P miR-21 J& , 92 WA T 1 1 5 FLBA PR X BE 4
W27 G2 (P =0.855 ),

MOCK NC IN

—P-actin

4 miR-21 TiAE HCT116 41 PTEN ZEHKIRIX
Fig.4 PTEN protein expression in HCT116 cells after
miR-21 downregulation detected by Western blotting
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" P <0.05 vs other groups

3 3 i

FRTBFTEIN g, Rk A R R EZ N AR
ZErB ZH TR A B, R R R Y
P S 4 DR A 25 2R i s AR R L i A
miRNA JE LA A B — S IR A% B85 RNA,

miRNAs 5 /M98 (%) & B 23 V1A OC, A7 A48 T 9@
miRNAs 599 miRNAs” B4, B miRNAs 76
P Jeg 9 A A 5 Ok e ad R Hp B T A 7 o 3R R AT 4
IR A A 6 . miR-21 J&— Rl L A, 76 45 b
AR T, 5 s A R A K B (R 2R
RGN E VI E . B B GRAS L R e T
17q23.2, B A 1 2 [H( vacuole membrane pro-
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B A0 miR-21 J5, Go/G, A LB B 34, S
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