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[HEE] a & . HI5% miR431-5p XF BRI T8 (RZEMIB TR AL 7 AL, ik . qRT-PCR AL A IE# 1%
Ji% L B A0 hTERT-HPNE 1 IR 53 40 il CFPAC-1 1 PANC-1 H' miR-431-5p FiA/K ¥, ¥4 miR431-5p HL 814 % kIR 9
CFPAC-1 4liffi i 3K miR-431-5p & , MTT 3300 5 4 M35 58 75 74 , Transwell K6 4t M8 56 AR 28 , 0 =X 40 B A ARG 00 4 e 1
Western blotting 60 41 i Cyclin D1 \p21 ,Bax,Bcl-2 E-cadherin ,MMP-2 22 Z e/ 75 2 B8 5 B 1 (AKT1) SR ik, W
PR MRS F I L5630 3F miR431-5p 5 AKT1 M X %R, 4 %. 5 hTERT-HPNE 41 fg AR EC, iR 92 41 il PANC-1 Al
CFPAC-1 ' miR431-5p FiK R (P <0.05) , 1535 miR431-5p 7, CFPAC-1 20 i Pk 1T 7% AR 22 40 MU KA, PR T
FI 5, Cyclin D1 Bel-2 F1 MMP-2 & 4 #35/K FREAIG, p21 . Bax 1 E-cadherin 8 H# KK T, 22 R A G244 L (P <0.05 ~
P<0.01), MFECREBEHR S SLH 520045 5 7R miR-431-5p 76 CFPAC-1 4 i 1] £ 35 AKT1 235, [l 5 3835 miR431-
5p F AKTL Ji5 ,CFPAC-1 #AEIE M A% MR 22 A A &, P9 T2 IR, Cyclin D1\ Bel-2 Fil MMP-2 2 1 3R 3K K- s, p21
Bax Fll E-cadherin & [ K AL, 2 F A G145 L (P <0.05), £ :miR-431-5p 18 i3 ¥ 1] 30 4] AKTL [0 198 i 988
CFPAC-1 43458 R AR ZERE ), FROESEANAIR 1, T B R IR IV AE 2 IR T A

[ S8R ] TR s miR431-5p; 22 A TR/ 7 B2 2K 11 1

[hEESES] R735.9 [ XERFRERG] A DOI; 10. 13898/]. cnki. issn. 1000-2200. 2022. 06. 004

Study on the miR-431-5p inhibiting the proliferation, migration, invasion
and promoting the apoptosis of pancreatic cancer cells by regulating AKT1

WANG Jun-zhou, WANG Yi-gang,SUN Ya-xuan
( Department of Hepatobiliary Surgery ,Panzhihua Central Hospital ,Panzhihua Sichuan 617067 ,China)

[ Abstract] Objective: To investigate the effects of miR-431-5p on the proliferation, migration, invasion and apoptosis of pancreatic
cancer cells,and its underlying mechanism. Methods : The qRT-PCR was used to detect the expression levels of miR-431-5p in human
normal pancreatic epithelial cells hTERT-HPNE and pancreatic cancer cells CFPAC-1 and PANC-1. After the miR-431-5p mimics were
transfected into the pancreatic cancer CFPAC-1 cells to overexpress miR-431-5p,the MTT assay was used to detect the cell proliferation
activity , the Transwell assay was used to detect the cell migration and invasion,the flow cytometry was used to detect the apoptosis,and
the Western blotting was used to detect the expression levels of Cyclin D1,p21,Bax,Bcl-2 , E-cadherin, MMP-2 and AKT1 proteins. The
regulatory relationship between miR-431-5p and AKT1 was investigated using the dual luciferase reporter gene experiment. Results:
Compared with hTERT-HPNE cells, the expression levels of miR-431-5p in pancreatic cancer cell PANC-1 and CFPAC-1 significantly
decreased( P < 0. 05). After the miR431-5p in CFPAC-1 cells was overexpressed, the cells activity and number of migrating and
invading cells decreased( P <0.05) ,the apoptosis rate increased ( P <0.05) ,the expression levels of Cyclin DI, Bcl-2 and MMP-2
protein decreased( P <0.05) ,and the expression levels of p21,Bax and E-cadherin protein increased (P <0.05 to P <0.01). The
results of the dual luciferase reporter gene experiment showed that the miR-431-5p negatively regulated the AKT1 expression in CFPAC-
1 cells. After the miR-431-5p and AKT1 in CFPAC-1 cells were overexpressed ,the CFPAC-1 cell activity,the number of migrating and
invading cells increased ,the apoptosis rate decreased ,the protein expression levels of Cyclin D1, Bel-2 and MMP-2 increased , while the
protein expression levels of p21 ,Bax and E-cadherin decreased,and the differences of which were statistically significant( P <0.05).
Conclusions ; The miR-431-5p can inhibit the proliferation, migration and invasion of pancreatic cancer CFPAC-1 cells, and promote
apoptosis by targeting AKT1. It may be a potential molecular therapeutic target for pancreatic cancer.

[ Key words | pancreatic neoplasms;miR-431-5p; AKT1
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MM ESE JATS FER AN RS miR431-5p
T AR 25 B v 2 A T A I ) 9 SRk mT
FAANMI ARG TR RS AR 8 B A AR ) B
o R e A L A= 0 A 7 SR s e S AR AL H A ad
ANIEHE . Targetscan W5 BFHAA TN BN, 2245
W2/ S5 IR 2 TR 1 (AKT1) T REJZ miR-431-5p 1Y
BUELIA . AKTIL B 52 78 1B A i 25 22 Fh g b
FEEUE LR AE T, (0 miR431-5p 68 7538 o I8
AKTY 52 M [R5 20 L 0¥ AR W 2447 R i AT A, AR
WFSY FEARDT T miR-431-5p X B 08 40 34 5 1T
B AZZE I T (5% e B L RE 75 38 o A AKT1 3%
INRAEAEH AR T3 5 R 06 7 T 7 1Y 43 -
SRS BUEHRGE

1 #MEEFE

1.1 A# AR 40 bk PANC-1  CFPAC-1
IE 8 TR 240 0 % hTERT-HPNE 1 [ 35 [§ ATCC;
DMEM = B 85 732 4R I3 B & AL R
Trypsin , — H 3] ( DMSO ) i1 U % M i ( MTT) Iy
A Sigma-Aldrich T ; Transwell Hz 1) EES Corning
INE] BRAE LTS (fetal bovine serum, FBS) 4 H Gibeo
/z}ﬁj;LipOfectamine 2000 #& 4L RNA $2 Bt 57)
Trizol , real-time PCR {57 & . & % 5% i % & ( RT-
PCR) AN ESYEE| Invitrogen N ; Annexin V-FITC i
T4 E TR I ) W A 26 [ BD /A F 5 miR-
431-5p B (mimics ) AN BRJF 4] (miR-NC) |
miR-431-5p 13 (anti-miR-431-5p) K B X} BR T
1 (anti-miR-NC ) . AKT1 it % 35 # /& ( pcDNA
3. 1-AKT1) K28 244K (peDNA3. 1) W [ _E 15 55 35 6l
Y AR BRI 5 X' TG PR AR R & A
F[H Promega /A Al 5 AT PR & B S Real-
time PCR 1 [ 3 [ Bio-Rad 23wl ; i 2 40 i 43 1%
M2 E BD AH,

1.2 Fik

1.2.1 4R % PANC-1,CFPAC-1 F1 hTERT-
HPNE 40135 FH & 10% FBS 1% 5 %% %455 £ 1Y
DMEM @b el g8, B R o8 R 37 C |
CO, IRFUE 5% JBTE 95% , Fi 4o K% 5 =
80% A, Trypsin JH AL , AT EE 77

1.2.2 4G Rsrel X8 KR CFPAC-1
fE, LAREFL 2 x 10° AR T 6 FLAR D, FRdi
JHLAE R 2 BE & 60% I, B4 A 7 FBS (1) DMEM
EBEREFE R . S R Lipofectamine 2000 i 7] &5 154 BH
4 ,ﬁj\jDJ'M%- miR-NC( miR-NC 4H) miR-431-5p mimics
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(miR431-5p 21 ) . anti-miR-NC ( anti-miR-NC 2H ) |
anti-miR-431-5p ( anti-miR431-5p £ ). miR431-5p
mimics 5 pcDNA3. 1 (miR431-5p +pcDNA3.1 4H) |
miR-431-5p mimics 55 pcDNA3. 1-AKT1 ( miR-431-5p
+pcDNA3. 1-AKT1 41) ¥ 4L & CFPAC-1 4l %%
Ye6 h 5, R, K 10% FBS DMEM & 6%
Wi ARSERE IR E 48 h WUE AN TR 2L s,
1.2.3  Real-time PCR kz{lll RNA ik W44
ZH CFPAC-1 4 Jfl, F Trizol 2745 Bt 40 i 4 RNA,
SR AR A8 5 s iR U B 455 A cDNA |, | by 72
J¥4:50 °C 10 min;37 °C 50 min;72 C 10 min,
EMRBE LI, - 80 CIRAF, HL cDNA SRR, #%
M real-time PCR AR & AU I A3 iE 47 SO, S vy
JF4:94 °C 4 min;90 °C 30 s .60 °C 30 s.72 °C 45 s,
40 MEH ;72 C 5 min, BIYUTF ; miR431-5p I
¥ 5'-ACG CGT GTC TTG CAG GCC GT-3", FilF 5'-
ATC CAG TGC AGG GTC CGA GG-3';AKT1 FifE5'-
TCT ATG GCG CTG AGA TTG TG-3', Fiif 5'-CTT
AAT GTG CCC GTC CTT GT-3'. &/ Bio-Rad PCR
ARG HATEHR T

1.2.4 MTT SE5 A A0 f 50 miR-NC 41 miR-
431-5p 20 .miR431-5p + pcDNA3. 1 41 Fl miR431-
5p + pcDNA3. 1-AKTI ZH40HE, AL 2 x 10° 440
JIEERN T 96 fLtk . 43l K57 24 h 48 h A1 72 h
J& ,BFLIIA 20 WL MTT % (5 mg/mlL) , KiF#46
ks 4 h 5, 3 LI, A 150 pL DMSO,
FEIR IR % 5 min, B BRI E 490 nm WG E
(OD)fH.

1.2.5  JiaCdi AR M E 40 M T miR-NC 41,
miR-431-5p 0 . miR431-5p + pcDNA3. 1 41l miR-
431-5p + pcDNA3. 1-AKTI 4401, LIAFFL 1 x 10" 4>
AT 6 fLAR, 5557 48 h J5, Trypsin TH AL, W4E
A, %88 Annexin V-FITC J8 T35 & 13605, fin
A5 pL Annexin V-FITC,‘]E@E%?JIBJ@%: 10 min,
A5 pL ML IE TR ZE B E 10 min, B
A A ACAG I

1.2.6  Transwell SZEGAG I 240 il iE 75 AR 282 miR-
NC 41 . miR431-5p 0 .miR-431-5p + pcDNA3. 1 4
1 miR431-5p + pcDNA3. 1-AKT1 20 40 il A &
FBS f) DMEM &bl g2 B v B2 T 2 x 10°4,
RIS  Transwell /NE B T 24 fLikP, E=FINA
100 L i B J5 1 45 2H 40 fd A2, B = A 500 pL
47 10% FBS ) DMEM & B3 5L 1592 48 h )5,
W RE AR WU /NE ML RN E R,
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4 % L[] 5E 40 L 30 min, 0. 4 % 45 fh 22 gL 15
min, G EE, BEMLEE I 5 ST T HEGE R AN
M, RZEIK:  Matrigel FEJFHL 4 °C @k 5, TC LT
DMEM = b 55 3% 3 1: 8 Lb il # B, SR 5 | T
Transwell /NE FJ2, AR TS, A 100 wL #if
Jo B4 A B B W, = N 500 pl % 10% FBS
() DMEM bt 5 2Lt B SR SC s Ailm]
1.2.7 Western blotting 32 £ Jll 41 ffZ /P Cyclin D1,
p21 Bax ,Bcl-2  E-cadherin , MMP-2 I AKT1 & H %
ik miR-NC %1, miR431-5p 41, miR431-5p +
pcDNA3. 1 4l miR-431-5p + pcDNA3. 1-AKT1 ZH 4f
M, DAL 1 x 10* AR T 6 fLAR . 1555 48 h
J& , Trypsin JH A6, WCHE AL, Jin A RIPA 4 Jig 24 fi
W, BRI b B 1, BCA BRI E B R, B
i W, 100 C & S min, EHAZME,
FL 25 g B AT 1 odor S R M- R TN 4 T e 9 i
HLUK (SDS-PAGE) . HLIK/G, A 2 Rl o —
F(PVDF) i, T 5% AR W ks h 3004 2 by 0 0l &
F Cyclin D1, p21 Bax,Bcl-2 ,E-cadherin , MMP-2 #I
AKTI —HiiE R 4 CWE SR, TBST ),
BT HR A SRR IO R E WP 37 CIHE
1 h, TBST #AE, INA ELC 7, RE6 B 5, B
IR EE ]

1.2.8 RURNCEMEME SR PCR §71 & miR-
431-5p ZEE A0S AKT1 BYFE R FE 51, 23 5 AG 2 )
AKTI 987245 % (WT-AKT1) F12€ 48 % ( MUT-AKT1 )
XU CER W A5 B4, B LT i 25 BOR A R
F5EM, CFPAC-1 40LL 2 x 10° MR T 6 LAk
W RRANM A K E 60% I, B R 5 FBS )
DMEM =i biR: 725, £ B Lipofectamine 2000 i 7
UL A5, 4> ¥ WT-AKT1 . MUT-AKTI 5 miR-
431-5p mimics o, miR-NC 4% 4L 5= CFPAC-1 41 A,
YL 6 h J5, B 10% FBS i) DMEM & 4 85 57
B, dREHEIR A 48 h LI, in A RIPA 4 i
F TR T 0 SR A0 I, I TR, S R K il
TP AT IR A U A Rl 2 ' R

1.3 %tk RAMISIEEAR K% SRR ETr
ZE A g K,

2 H#HR

2.1 miR431-5p /& W B /& 20 i, PANC-1, CFPAC-1
Fo % M MR £ % 2m B2 hTERT-HPNE ¥ #9 % &

qRT-PCR £55: % W], 5 hTERT-HPNE 4il ig # Lt , i
JIJEE 20 . PANC-1 #1 CFPAC-1 41 A9 miR431-5p %
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IR FEAL, H CFPAC-1 4fiffl miR-431-5p KL EIRT
PANC-1 4, R AHFITH#E L (P <0.05) (W%
1), Rk, o€ A 5 AR 988 40 e Bk CFPAC-1 #E47 J5 2
gg’ﬂo

% 1 miR431-5p £ PANC-1,CFPAC-1 #1 hTERT-HPNE

R HIRIE (2 2 5)
il n miR431-5p
hTERT-HPNE 9 1.10 £0.08
PANC-1 9 0.89 +0.06 *
CFPAC-1 9 0.43 £0.03*4
F — 96.96
P — <0.01
MS 4 — 0.352

q %55 . 5 hTERT-HPNE 4 R4 b3 + P < 0. 05; 5 PANC-1 4
A AP <0.05
2.2 it &k miR431-5p #74) A% CFPAC-1 #mfie
Y¥ogh ARt A =  qRT-PCR Z5 £ MW, 5 miR-
NC 210 [k, miR-431-5p 4140 f ' miR431-5p ik
# TH(P <0.01), %M miR431-5p mimics 5444,
1, i miR431-5p s ik, MTT Ji =040 i AR
ZERL R, 5 miR-NC 404 b, miR431-5p 4L 40 i 7%
PETE 48 h 72 h ¥ N FE, 40P -2 I F+, Cyclin D1
F1 Bel-2 85 35 T, p21 1 Bax 8 KI5 LA,
ZSWEGIFE (P <0.01) (WE 1. %£2),

R
S
sy
. . S &
miR-NC Loy, MiR-431-5p RS

L — CyclinD] —— —

3 ]OJ! P21 — —

= 10»% | = 10} | Bel-2 e s—

v: g g s e o
10Ty ey 10Ty ey

10° 10'10° 10°10° | 10° 10'10° 10’ Jo* ~ GAPDH sl G

Annexin V-FITC Annexin V-FITC
E1 5 #3iEmiR-431-5pXt 4l il CFPAC- LJH T 1% 52 i

2.3 it Ak miR431-5p #7H) AR & 29 f CFPAC-1
A4 42 %  Transwell 4558 878, 5 miR-NC 41 AH
Lt , miR-431-5p 241 4 ff i % 4 i 550Fn 1= 2% 240 M i
T %, E-cadherin & 4% 35 b I}, N-cadherin & [ %
NTRE, ZRBAZRITHE L (P<0.01) (WLFE 3,
K2),

2.4 miR431-5p ¥e @i 4s AKTl  Targetscan #X 1
TR ZEH 7R, AKT1 #9 3'UTR &4 5 miR-431-5p
HAMOBAFRRF S (WK 3) . AR RS RS
SEWLFT R 5 Y WT-AKT1 A9 miR-NC 4 L,
HFE YL WT-AKT1 B miR-431-5p 20506 2 B A X
PERFE(P <0.01) (W3 4); 53L4: 0 MUT-AKTI
) miR-NC 21 AH L, 4% %% MUT-AKT1 (1) miR431-
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5p YOG AR X IE M 22 S TG T2 L (P >
0.05) ; Western blotting %5 H & B, 5 miR-NC 21 A
I, miR431-5p ZH#Y AKTI 2 [ 3REH FRE(P <

719

0.05) ;55 anti-miR-NC ZHAH [V, anti-miR-431-5p ZH 1Y
AKTI FEHFEERE FTH(P<0.05) (WFES FK 4),

£R2 TFiL miR431-5p XHEHAE CFPAC-1 E3E VA T-HIRME (% = 5)
oD {f
Visil n miR431-5p A%/ % Cyclin D1 p21 Bel-2 Bax
24 h 48 h 72 h
miR-NC 3 0.31£0.03 0.38+0.03 0.83+0.05 1.53+0.06 8.24+0.57 0.69+0.03 0.16+0.01 0.84+0.02 0.24 +0.03
miR4315p 3 0.76£0.05 0.36+0.03 0.440.04 0.61£0.05 26.67+1.58 0.21+£0.02 0.59+0.02 0.28+0.02 0.79 0.02
¢ — 13.37 0.82 10.55 20.40 19.01 23.06 33.31 34.29 26.42
P — <0.01 >0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
£3 FHRIE miR431-5p WM CFPAC-1 B RENE pcDNA3. 1 20 #H [k, miR431-5p + pcDNA3. 1-AKTI
el (x =) 2H 4 o 28 58 S PR LT, 0B O T R R B, AKTI
il n AL E-cadherin N-cadherin CyChn D1 ﬂE[] Bel-2 EE%E%J:% p21 ﬂ:‘[] Bax %El
i FE T, 2B G5 L (P <0.05) (WL
iR-NC 3 97.00£2.94 78.67+2.05 0.28£0.02  0.69+0.01
mi + + + + 5 \i,é 6) R
mR4315p 3 38.00£1.63 25.67£2.49 0.85:0.0  0.20+0.03 .
#*5 miR431-5p IE AKTI EAMIRIE
¢ — 30.40 28.46 4“.15 26.84
P — <00 <0.01 <0.01 <0.01 T n AKTI
miR-NC 9 0.86 +0.06
miR431-5p 9 0.31+0.02*
anti-miR-NC 9 0.88 £0.06
anti-miR431-5p 9 1.25+0.08%
= F — 128. 60
S
& & P — <0.01
- M , b
& MSy — 0.450

E cadherin — —
A -{
-~

MMP-2 — o—

E2 3 #EmiR-431-5pXf 4IHECFPAC-1iTH . RZZAYFE

WT-AKT1 3’UTR 5" UAAAGUGUCCAUUUCCAAGACAA 3’

miR-431-5p 3>  ACGUACUGCCGGACGUUCUGU 5’
MUT-AKTI 3°UTR 5 UAAAGUGUCCAUUUCCGCCGAAA 3’
3 By 1

R4 WRARBRELR

il n WT-AKT1 MUT-AKT1
miR-NC 3 1.10 £0.03 1.12 £0.02
miR431-5p 3 0.37 +£0.04 1.08 £0.03
— 25.29 1.92
P — <0.01 >0.05

2.5 it ki AKTI i% 45 miR431-5p XMk AR 5 20 B
CFPAC-1 ¥ 78 A 89 E A MTT, J U4l i R |
Western blotting 45 H & /8, 5 miR431-5p +

q Ko 5 miR-NC 4L H 4 = P <0.05; 5 anti-miR-NC 41 Hb %8¢
AP <0.05

miR-NC  miR-431-5p anti-miR-NC anti-miR-431-5p

P-AKT] i S— —

GAPDH

et St G —

[#14 miR-431-5p#l [n] JHEAKT 1534

2.6 L&A AKTI i# 45 2F miR431-5p Mg & 2m
it CFPAC-1 £ 4% 12 28 4EA  Transwell , Western
blotting 25 % .7~ , 5 miR-431-5p + pcDNA3. 1 41 H
H, miR431-5p + pcDNA3. 1-AKT1 £¥) CFPAC-1 iF
20 M BRZ 22 40 o 51 I Tt E-cadherin 25 [ 3
ik F [, N-cadherin £ iA & T, 25865
AR (P <0.05) (%7 E6) .

3 itig

miRNA J&—Z/NrFAESaiS RNA , 2 5 J##
JeR YRR (A3 5 GBS AR 28 S W A A AT R, 2 i
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FEIRIT IO AE 4> FHE A5 KONG %M 98 &
B, miR431-5p 78 i 2 2L R4l g 2 rh 238 T i,
13k miR-431-5p A id i ¥ 7] UROC28 50 EMT
TR B AR A0 G A R 8 (H A R aE
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FR, 122655 miR431-5p #1a] T 18 Smad4 {22 fifi s 40
JLR B, 400 0 it g 20 LR T, e R S R VE
H T, miR431-5p X [ I8 40 M B e A= W 2247 i
A b NG

F 6 TFRiX AKTI #%E miR431-5p XF40AE CFPAC-1 185 AT HIER

oD

il P25/ % AKTI Cyclin DI p2l Bel-2 Bax
%h 48h 2h

miR-NC 9 0.38£0.03  0.83£0.05 1.53£0.06 8.24£0.57  0.84£0.02  0.69£0.03  0.16+0.01  0.84£0.02  0.24£0.03
miR431-5p 9 0.36£0.03  0.44£0.04* 0.61+0.05" 26.67+1.28* 0.33£0.03* 0.21£0.02* 0.59£0.02* 0.28+0.02* 0.79+0.02"
miR431-5p +pcDNA3. T 9 0.36£0.03  0.46£0.04  0.63£0.05 26.26+1.18  0.33£0.03  0.22£0.02  0.59£0.02  0.30£0.03  0.80+0.03
miR431-5p + pcDNA3. 1-AKTL 9 0.37£0.03  0.68+0.06% 1.16+0.06° 16.38 £0.86° 0.59+0.02° 0.47+0.012 0.34£0.02% 0.58£0.02% 0.54£0.02%

F — 0.31 44.94 194. 84 28,14 276. 16 349,94 405.54 400.76 321.65

P — >0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

MS g4 — 0.000 0.209 0.594 233,578 0.180 0.158 0.209 0.210 0.209

o BB 5 miR - NC 1L * P <0.05; 5 miR431-5p + peDNA3. 1 4114 AP <0.05
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