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[ Abstract ] Objective: To investigate the effect and mechanism of miR-181d-5p on apoptosis of hu-
man colon cancer cells. Methods: Human colon cancer cell line HCT116 was transfected with miR-
181d-5p inhibitor. Apoptosis was detected by flow cytometry. Real-time PCR and Western blot were a-
dopted to detect the protein expression of miR-181d-5p, PTEN, FAK, Bcl-2, Caspase-3 mRNA and
PTEN, FAK, p-FAK, Bcl-2, cleaved Caspase-3 proteins. Targetscan analysis software online predic-
tion and dual luciferase reporter gene system was used to analyze the regulatory relationship of miR-
181d-5p and PTEN. Results; Compared with the negative control group, the expression of miR-181d-
5p mRNA was down-regulated in the miR-181d-5p inhibitor group (P <0.01), the apoptotic cells
were significantly increased (P <0.01), and the PTEN mRNA expression level was significantly up-
regulated (P <0.01); Bcl-2 mRNA expression level was significantly down-regulated (P <0.01),
PTEN and cleaved Caspase-3 protein expression levels were significantly increased (P <0.01), p-
FAK, Bel-2 protein expression levels were significantly down-regulated (P <0.01) ; the differences
between the groups were not statistically significant (P >0.05). Targetscan software predicted that the

*LHEETH Py S AR AR5 H (2014KCT -24)

A

o255 113
814

ZVE# E-mail ;: MLA317@ 163. com
JREFE] :2019 =07 — 18 R &% H fieiidik : http . //kns. enki. net/kems/detail/52. 1164. R.20190718. 0040. 014. html



7 34 PIZRAF4E miR-181d-5p X N5 9o 40 ML 41 T ) o B AL

3UTR of PTEN gene contained the binding site of miR-181d-5p, and the dual luciferase results showed
that compared with the mutant PTEN 3UTR + miR-181d-5p mimic group, the luciferase activity of the

wild PTEN 3UTR + miR-181d-5p mimic group was significantly lower, difference was statistically sig-

nificant (P <0.01). Conclusion: miR-181d-5p may inhibit the apoptosis of human colon cancer cells

by targeting PTEN, which could be the potential target of clinical molecular targeted therapy for trea-

ting colon cancer.
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BT, BTG 7 B0 83, R4S I e 0 iG T BA
FEZ Y, D RNA (MicroRNA, miRNA) B —2%
N FAES TS RNA, 2858 o 5 L mRNA (1)
3”7 A RHE DR R A 7 81 ARG 4, 2 i mRNA
WA, AN BRI VE Y . fE o miRNA K
JBEH ) — 51, miR-181d-5p B8 {2 7F 41 A Ak K Ay
g BAWRSE R, miR-181d-5p 7E 45 ¥ vh
HRRIE PR miR-181d-5p 1845 ¥ 1) K A % Je
B H AR AT EE O T AR 25 e v A HIAL
IR 2 R, AHIEGE UL 45 W 9 20 i
Z HCT116 41 g i B miR-181d-5p, ¥ 5% miR-
181d-5p XJ 2% iy s 20 Jd %) T 19 5% ) B AR DG AE
Bl

1 #MB5EFE

L1tk
L11 Zfwk s £ 2650 45 E 4 &

HCT116 40 B R B b i 40 i %, 55 10
G A [R) I Bk 2% PR MR B — 9K ) 2 11 56 P (phos-
phatase and tension homology deleted on chromosome
ten, PTEN ) FL {4 . & i BE 1% i ( focal adhesion ki-
nase , FAK) $iL{A& . B 41 fif bk 955 -2 ( B-cellymphoma,
Bel-2) Hp i s B 2 e R A R G 3 (cleaved
Caspase-3 ) HiL{K | B-actin HLIEK | FHi e 1eG-HRP 41
A 200 g A 1) A B IBGR & A
WLFHJT 2822 W), p-FAK ikl g [E CST, 28R
A I 30 G A v LR H L R A s 1 B LA
16,31 BI /2] , RPMI-1640 33335 B 35 [E Gibeo 24
", ECL &G RS A o 25 =K 3w, PBS 1y
FI DSR2 w1 g A 2 000 1 [ 52 15 Invitro-

gen A H), ZOCYLRHE A Hh [ 225K 5 A 7, TRIpure
Ak RNA SRR | S s 8 b 8 se vl
JBENE YA W B [ AL R PVDE JEEE 3 36 [
Millipore A ] o

1.1.2 U2 7t EH# PCR {L (#5 Exicycler
96) Ity H i [ BIONEER 723 7], CO, 157744 (A%
HF -90) g g [ F ) B4 7], 8 R B Ol
(#4°5 H -2050R ) W E o B 38 e A 2 vl i =
JEAL (245 NovoCyte) I H &[] Aceabio A H], £
AERE AR X (515 M200Pro) g A Fij -+ TECAN A #],
UK (15 DYY -7C) A (H15 DYCZ -
40D) WU B 2K 1 HL KA (A5 DYCZ - 24DN) (¢
IR FRGe (Bl5 WD - 9413B) g 5 w46 5K
— 3], EBVE R B R4S (245 DH36001B) iy A

[ KA IR A A
1.2 Jik
1.2.1 4AfulssR  AZ5mEdn i & HCT116 4iHy

KA 10% R4 I Y RPMI-1640 35353, T 5%
CO, 1y 37 CEEFRAENIETR

1.2.2 4iffafkge HCT116 40 55 77 25 5% % K
0% FiAy 2K 0. 25% [k AL A0, 1 mL 5845
ik A0 M O 5 5 A i S X B2 miR-
181d-5p il P B Xt R AT miR-181d-5p 4101 47)
H, o nl R T 6 fLik, B4 3 N AL, E T 5%
CO, 1y 37 CHEFRFANIETR 24 h J5 , %) BRZH IF 4 55
% miR-181d-5p 1 50 B 4 0 B8 41 A1 miR-181d-
5p 4R F g A& 2 000 L) 100 pmol/L miR-
181d-5p FPHIYIEAPEXT B EL miR-181d-5p #0¥) %%
Yediiffs, 7 5% CO, 1937 CREFRANEEFR 6 h )5,
SRS R B IR SRR 2L B 57, 48 h J5 S PO E B
PCR FARBHIERE RO i AT e 2555

1.2.3 JisCanpe ik gnpeii T Aipef% e 48 h
Jo RS AL A0 M, 310 +/min B0 5 min J5, 5
I, 85 R 2% th3h ¥4 Wk ( phosphate buffer saline,
PBS) PE A0, AL FIR B0 R, R B 2 50 pl
[ PBS, B AR TP IA 500 WL 455 22 il
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FRBECIFR 15 min, Y G0 LRSI 94 7 40 g e
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1.2.4  Real-time PCR %5 | 40 }§ miR-181d-5p .
PTEN .FAK . Bcl-2 . Caspase-3 mRNA )15 i
FeYe 48 h J WS A0, R ] TRIpure & RNA
FARIAFI R BURE A S RNA, 3 1 [ 5% 5% PCR &

Jit cDNA FEAS A 45 AAH R R 80, BRI 5 |
Py, L cDNA = ¥/E A HR , % H Real-time PCR
#: M miR-181d-5p, PTEN, FAK Bcl-2 | Caspase-3
mRNA [R5, R4S CHAEME S min, 95 C
A 10 5,60 “CiE %k 30 5,72 °CZEf41 30 5,40 Mg
W, R H 2758 CT J7 i 30647 85048 43 47 40 M miR-
181d-5p . PTEN , FAK , Bcl-2 | Caspase-3 mRNA [ 3
ko BIHGIVIFIE L,

% 1 Real-time PCR 5| 4 ¥ 7|
Tab.1 Real-time PCR primer sequence

515 JFHI(5'-3") 1K (bp) T (bp)

miR-181d-5p
R AACATTCATTGTTGTCGGTGG 21 75
TS GTGCAGGGTCCGAGGTATTC 20

U6
LEs1 GCTTCGGCAGCACATATACT 20 134
/ALY GTGCAGGGTCCGAGGTATTC 20

PTEN
LTI GACCATAACCCACCACAGC 19 123
REIE ACCAGTTCGTCCCTTTCC 18

FAK
LS TCCCTATGGTGAAGGAAGTCG 21 114
TS| GCTTCTGTGCCATCTCAATCT 21

Bel-2
ARiIL CTTTGAGTTCGGTGGGGTCAT 21 156
TG TACAGTTCCACAAAGGCATCC 21

Caspase-3
st/1EY TGGTTCATCCAGTCGCTTTG 20 101
TS AATTCTGTTGCCACCTTTCG 20

B-actin
/ALY CACTGTGCCCATCTACGAGG 20 155
TS TAATGTCACGCACGATTTCC 20

1.2.5 Western blot £l 40 }fg /7 PTEN, FAK, p-
FAK .Bcl-2 .cleaved Caspase-3 T [ IUFiE  HMus%
YL 48 h 5, WA L AN MY, B R R, UK B
5 min, $&BCEHE H, BCA VEE WA . 40 pg
HEAMA, #47 SDS-PAGE HiikK, 2R 5 %% & PVDF
N, 5% JIid i W5 by v WS BAL, 3 S i A PTEN
FAK .p-FAK .Bcl-2 .cleaved Caspase-3 —J7i 4 CIFEH
7%, HRP Arid —H1 37 CHFE 45 min, ECL &t
&, R 5 R T BERE B AL R G2 43 Hr S5Ok
WA, L) B-actin S WS THEEE ARXT RIS G DL

1.2.6  AW{E B T K A8 R it Ak R A
M miR-181d-5p 1 PTEN Wy ¥k % MW
PTEN #:[H 3'UTR 5115 &, , K H] Targetscan 734
BAFEL I PTEN 5 3" UTR & 5 %5 A miR-
181d-5p (45 G i S PTEN £ 3" UTR
DX GG ZR M A A (BF A=Y PTEN ) J 58728 7

816

AR (mut-PTEN) |, 22 B8 X% ' 2 AR I 38 571) &5 13t
W1 BT 8 . B i 58 L 801K 5 miR-181d-
Sp Bl miR-181d-5p By B M) B LA Gy
2= 293T 4 fife, B 2 45 % PTEN3’ UTR Bt 4 miR-
181d-5p Hi4Bl 4 4 B 4 % PTEN3' UTR Bt 4 miR-
181d-5p #ifbl 4 4 , 7€ A48 A PTEN3’ UTR It & miR-
181d-5p #5540 4 BH P xF BE 4 | '8 4= A PTEN3’ UTR
1A miR-181d-5p BE4LL4 [ 14 Xf it4 ;48 h Ji5, 2
i 2, A K H S ' 2R R ' U O R Bl
P, LA K UG 19 B A B 96 R 1 o JiE
AT — AL Ak, I LY A4 A PTEN3' UTR BX &
miR-181d-5p B4 PHPEXF B4 Ry S ofe, H 4% 41
PN Z B AR TS 1
1.3 Sil2enik

& HI GraphPad Prism 6. 0 G 1543047 85045 o
B, T TR AR = FRifEZE (v =) FoR 2R ¢ K
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M4 miR-181d-5p % A4

SRR 1150 T L)

RAHTALAIZESE P <0. 05 FoRIE A G E T
2 #R

2.1 MiR-181d-5p {ji#ki75 S5 HCT116 A T

EFEE X B2 AH L, miR-181d-5p 111 il 4 41
miR-181d-5pmRNA 3k i % T, 2 7 H & E 4
T (P <0.01); B P X MU miR-181d-
5pmRNA Fik 5%t A bk 22 5+ BG4 (P
>0.05), W 1, 4RSS R woR, 54
Xf REALTAA LE , miR-181d-5p 4104 49y 2 4 T 41 i 1)
B, 2% A mEG T R (P <0.01) 5 5 A
SUAR EG , BRI X B U T Al 22 5 S 2 X
(P>0.05), W#E2 K2,

18 3.5

0y
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15
14
0.5- . .
0 T T

X e BIMEXTERZH  miR-181d-5pflkI4mH

w
Il

miR-181d-5p mRNAFHR] Fik
[\e)

O 5% BR 2 e # L P < 0. 01

B 1 # % miR-181d-5p #1447 5 HCT116
48 jfL o miR-181d-5p ) & &
Fig. 1 The expression of miR-181d-5p in HCT116

cells transfected with miR-181d-5p inhibitor

%2 MiR-181d-5p % *f HCT116
i) R A CET))
Tab.2 Effect of miR-181d-5p silencing
on apoptosis of HCT116 cells

ore

n  HCT116 #HMHT-2(% )
Xt B ZH 3 8.03 +0. 34
B X R 2 3 8.16 +0.28
miR-181d-5p ffIPHAH 3 18.14 0. 71"

O 5 B B4 A, P < 0. 01

2.2 MiR-181d-5p Iii B %} PTEN. FAK. Bcl-2
Caspase-3 mRNA 23K 520

Real-time PCR #& ] PTEN., FAK. Bcl-2 Fl
Caspase-3 mRNA [ 335, 45 R WK, 5 X B4 A1
H, BN HR4] PTEN (FAK Bel-2 | Caspase-3 mRNA
kK- 22 R TCGE I L (P > 0. 05) 5 5 FIHXT
WEZHAH L, miR-181d-5p #I )40 , PTEN mRNA %
IKKF-HI 5 3R, Bel-2 mRNA &3k KF-B 8 R,
ESAE G L (P <0.01) {H FAK Al
Caspase-3 mRNA £k /K-22 7 TG4 8 L (P >
0.05), WE3,
2.3 MiR-181d-5p 2R ¥ PTEN ,FAK ,p-FAK | Bel-
2 .cleaved Caspase-3 25 [ 2 1k BH2 i

5% B4 AH Lo, BH M X BE 41 PTEN | FAK | p-
FAK ,Bcl-2  cleaved Caspase-3 5 [ ZFRiL/KFE2ZERTC
Giita B (P >0.05) 5 5 B X IR ZHAH bE, miR-
181d-5p Mkil¥ 4] PTEN ,cleaved Caspase-3 % [ 3%
IRIK-I B T, p-FAK Bel-2 25 ik K- 8 3%

A B C
7 7
1071921 02-2 1071 02-1 02-2 1077021 02-2
0.16% 3.01% 0.10% 3.47% 0.05% 439%
106 1054 106 :
K - =
T B v T Jeai i Tios
=™ e a =W t o o
"fr. . o,
10*4 *r ' I 1041 # 104 s
» g Ca o R
023 Q2-4 023 02-4 Q23 i Q24
10°492.00% 4.74% 107191.53% 491% 10 82.08% 13.47%
1090 10° 10° 107 1079 10 10° 106 107 107 10 105 106 107 107
FITC-A FITC-A FITC-A
WA X IR, B AN BRAL, C o miR-181d-5p )il #r41
B2 &4 CT116 41 ja A =% A

Fig.2 Cell apoptosis in each group

T, ERYARESITFE L (P <0.01),H

FAK 5 R IKRKF- 22 R TCg 78 L (P >0.05) .

LK 4,

2.4 MiR-181d-5p 5 PTEN 3'UTR 4§ Ttk 454
K Targetscan 73 #r % 4 75 £ 700 2 7R,

PTEN 3£ 3'UTR &4 miR-181d-5p [145 4137 45
WG MRS FE M RG A R oK, HRAER
PTEN 3'UTR 54 miR-181d-5p B4l 4414 L, BF
A7 PTEN 3’ UTR B4 miR-181d-5p 1548149 41 %¢
R BTG PE R, 22 7 WS E (P
817
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PTEN

FAK  Bcl-2 Caspase-3

O 5 AL H A, P <0. 01
K3 MiR-181d-5p Vil 8 %t PTEN ,FAK Bel-2
Caspase-3 mRNA % 3k i & v
Fig.3 Effect of miR-181d-5p silencing on the expression
of PTEN, FAK, Bcl-2 and Caspase-3 mRNA

<0.01) , HiAx 3 41 L2 e ge it 1 L (P >
0.05), WK S T 6,

3 tig

EUAT, E NI TR Ay 45 1 98 32 B2 i 3R
A LA A 6 7 S R R B R 45 2R 1B
BRI R M AR B Y THE IR
SPBFTERITR AR 5 0 235 7 s A0 B 0 1 ) S B )
T RILR RER LR A B T )5 SR 97 T BUr T
Ko BRI R, miRNA ARG S/ T RNA,
TEVRPE IR 1) S FUR S v B AR ]
H, miRNA-181 J& — A Al AR AR < iy I A2 00
T e A A R T S A A A i B A

A 5
12 3 (1 = IR
;7 ™= =a@® PN B P R 2
il .
125 G WD = FAK -J_Kg 3 = miR-181d-SpHliil P4
=
- e e
125 FAK 2
Nl
)6 @D @B = Bcl-2 K
17 —— e @ clcaved Caspase-3
. PTEN p-FAK FAK Bel-2 cleaved
4) EEDED@» [ -actn Caspase—3
(kDa)
7 : A 2N Western blot #:ll PTEN \FAK ,Bcl-2 cleaved Caspase-3 & 315 ,1 AR, 2 HEAMEXT IR ,3 & miR-181d-5p
MR B N EERE I S A0 HE R G5 M i 6 BEA, 5 PR X B L, P < 0. 01

B 4 MiR-181d-5p i % st PTEN ,FAK Bcl-2 cleaved Caspase-3 & 1 % ik t % v
Fig.4 Effect of MiR-181d-5p silencing on the expression of PTEN,
FAK, Bel-2, and cleaved Caspase-3 proteins.

5" ..UGAGGGUUUUGAUUUUGAAUGUU...3"  PTEN3'UTR

3" UGGGUGGCUGUUGUUACUUACAA 5  has-miR-181d-5p

5" . UGAGGGUUUUGAUUUUCUUACAU...3’ PTEN3" UTR-mut

K5 MiR-181d-5p 7= PTEN3'UTR % & {1 & Tl
Fig.5 Predicted binding site of miR-
181d-5p on PTEN 3'UTR
WG T AR B PR R, miR-
181a 3 FKIRREM LT H P MG-63 41l fifg A= 1< i
Bz 28" s miR-181d-5p i1t PI3K/AKT & 1242
i PCI2 A e AR s 72 IR H , miR-181d-
5p 23k U, m R R 40 i miR-181d-5p W] I+

818

1.2

a
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06 (H
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O T B c D

TE:A H,BH,CH,D H; Y 5545 PTEN 3'UTR +
miR-181d-5p AL 41 hix, P <0. 01
B 6 454 [B] B 43R R ROt & B E

Fig. 6 Transfection of different recombinant

YL BARRS 5 1k

vector plasmid luciferase activity
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i3 1] /E ] PTEN 3" UTR X3 45 45 1 9 20 B 9
T-o PTEN J&— A~ A7 0T 5 14 65 2 1 1% 1 A
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