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HE . BE K3 microRNA—105-5p(miR—105-5p ) /PPM1A X MR PANC—1 ta e dg 78 | it4%, 154
B b @y A AL (EMT) A2 69 ma B L B EAR LR . T3k SR ROBEE 2R &84 2% (QRT-PCR)
il miR —105-5p £ AT £ & 49 I hTRET—HPNE Fo IR 8 28 L PANC—1, AsPC—1 ., Bxpe—3 ¥ 4 & ik .
#) A Kaplan—Meier Plotter £ 4 T B-4% 3 miR —105—5p 5 M J% & F TG00 % & . £ PANC—1 40t F 5 5 45 4
mimic NC, miR—105—5p mimic . inhibitor NC ,miR—105=5p inhibitor, CCK—S8 # | X J& 5% #& | Transwell 5% 35
5 F Ak ) K48 2 RLGY 3 7A L T AL BAZ £ R ) QR T—PCR A& miR —105—5p %+ E—cadherin ,N—cadherin, Vimentin.,
ZEB1 &k 69 %o, AM12 85 7 HFm miR—105-5p #94& e e K B, 3z ik e L W47 GO KEGG 5 £ 4
Mo WK BEF AR M miR—105-5p 5 PPM1A #9328 % & . qRT-PCR 4 £ PANC—1 %8 i, ¥ 2~ 5 4 %
mimic NC , miR —105—5p mimic . inhibitor NC \miR —105—5p inhibitor /& PPM1A #§ & ik . o9& % & 5 A )
PPMIA £ A MM 3 & L & 49 . hTRET—HPNE #= i B J% 28 )b PANC—1., AsPC—1.Bxpc—3 ¥ 49 & ik, &
PANC—1 &1 & ¥ 4 3 4 % mimic NC+ pcDNA3.1, mimic NC+ pcDNA3.1-PPM1A . miR—105—-5p mimic +
pcDNA3.1-PPM1A J& , i@ i3 #4852 3ok — F AF K miR —105—5p inhibitor 5 PPM1A JE MR 2a i ¥ 6948 Z A %
%o R MR PANC—1. AsPC—1.Bxpc—3 F miR—105—5p mRNA #8 %t & iA & & T hTRET-HPNE
20 i P miR—105—5p mRNA AB*T &% 2 (P <0.05), YA PANC—1 @i 49485 &2 % & . miR—105-5p & &
iR 5 AR IR B EE R R TS A 4 (P <0.05), miR—105—5p mimic 28 48 #3874 | it 45 B A% £ 4% 1 39 & F mimic
NC 41 (P <0.05) . 5 mimic NC K % , miR—105—5p mimic F 74 E—cadherin mRNA 4% i& , ki N—cadherin
Vimentin, ZEB1 mRNA % ik (P <0.05), #t % miR—105—5p inhibitor /& /32| A8 R 69 45 R, W K2 B 5 I i 52
miR—105-5p 5 PPM1A AEFLE X £ o S8 A FEI BT MM 2L PANC—1.AsPC—1.Bxpc—3 ¥ PPM1A #)
IR AT AR FE LR I hTRET-HPNE(P <0.05), 3 53 % 8 miR —105—5p T304 PPM1A %+
PANC-1 #0378 it B A2 2 935145 A (P <0.05), 4518 miR—105-5p #2 PPM1A f2 Big R PANC—1 48
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Abstract: Objective To investigate the effect of microRNA-105-5p (miR-105-5p) on the proliferation,
migration, invasion, and epithelial-mesenchymal transition (EMT) process of pancreatic cancer PANC-1 cells,
focusing on the potential mechanism involving PPM1A. Methods The expression levels of miR-105-5p in human
pancreatic duct epithelial cells (W\TRET-HPNE) and pancreatic cancer cells (PANC-1, AsPC-1, Bxpc-3) were
detected by real-time fluorescence quantitative PCR (qRT-PCR). The relationship between miR-105-5p expression
and pancreatic cancer patient prognosis was analyzed using the Kaplan-Meier Plotter online tool. PANC-1 cells were
transfected with mimic NC, miR-105-5p mimic, inhibitor NC, and miR-105-5p inhibitor, respectively. Cell
proliferation, migration, and invasion were assessed using CCK-8, scratch wound healing, and Transwell assays. The
effects of miR-105-5p on the expression of E-cadherin, N-cadherin, Vimentin, and ZEB1 were evaluated by qRT-
PCR. Bioinformatics analysis predicted candidate target genes of miR-105-5p, followed by GO and KEGG
enrichment analysis. Dual-luciferase reporter assays verified the targeting relationship between miR-105-5p and
PPMI1A. The expression of PPM1A in PANC-1 cells was detected after transfection with mimic NC, miR-105-5p
mimic, inhibitor NC, and miR-105-5p inhibitor. Immunofluorescence experiments were conducted to measure
PPMI1A expression in hTRET-HPNE and pancreatic cancer cells. Finally, rescue experiments were performed by
transfecting PANC-1 cells with mimic NC + pcDNA3.1, mimic NC + pcDNA3.1-PPM1A, miR-105-5p mimic +
pcDNA3.1-PPMI1A to explore the interaction between miR-105-5p and PPM1A in pancreatic cancer cells. Results
The relative expression levels of miR-105-5p mRNA were higher in PANC-1, AsPC-1, and Bxpc-3 cells compared to
hTRET-HPNE cells (P < 0.05), with the highest levels in PANC-1 cells. High expression of miR-105-5p was
associated with poor prognosis in pancreatic cancer patients (P < 0.05). PANC-1 cells transfected with miR-105-5p
mimic showed increased proliferation, migration, and invasion compared to the mimic NC group (P < 0.05). MiR-
105-5p mimic decreased E-cadherin mRNA expression and increased N-cadherin, Vimentin, and ZEB1 mRNA
expression (P < 0.05), while miR-105-5p inhibitor produced the opposite effects. Dual-luciferase reporter assays
confirmed the targeting relationship between miR-105-5p and PPMI1A. Immunofluorescence experiments
demonstrated lower PPM1A fluorescence intensity in PANC-1, AsPC-1, and Bxpc-3 cells compared to hTRET-
HPNE cells (P < 0.05). Rescue experiments indicated that miR-105-5p could partially reverse the inhibitory effects
of PPMI1A on the proliferation, migration, and invasion of PANC-1 cells (P < 0.05). Conclusion miR-105-5p
targets PPM1A to promote the proliferation, migration, and invasion of pancreatic cancer PANC-1 cells.

Keywords: pancreatic cancer; microRNA-105-5p; PANC-1 cells; protein phosphatase magnesium-dependent
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W miRNA f 37 40 8 37 % L 42 2 & miRNA-mRNA
A B AE TR 26 R g A7 SEEG BF SR B, R
miRNA 75 B g i v 52 T o B0 A B0 5 o 3 0k
R, DA 731 I JRg <5 £ J3E BF 9 5 6 35 B9 miRNA
55 B8 e 22 1) ) 8 D) Gk By R S, R G BE
S8 WA, ¥ 23K 1Y microRNA-105-5p (miR-105-5p )
5 E R E T = LR e AR 2 R R
#3 . (0 H AT F miR-105-5p 75 B AR P 1 33k
K B A A DA R RADEE .
ot g sk & B8 miR—105-5p 5 BE AR 1 2 1 2
1A (protein phosphatase magnesium—dependent 1A,
PPMIA ) 7 16 25 45 0L 45 o PPMIA 1 S — Fift 4 Il 14
A BRIR NG , & 22 B IR /95 AR H Wi IR B PP2C X
JG b fe HURRAE P A — 5110 PPMIA JiE 4 76 AR P 3E
Wz, WS 2R E A gAML ERRA, IF T
SRR ORE B SN DIV NSk Lo AN L BB
FERZ A G S AW B 1R miR-105-5p/
PPMIA 75 5 I8 20 1 v A9 2 2K K 1 B HC 3o T g A
PANC-1 20 g 58 5 1T #8 1R %% I b Bz 40 g 1) 8] J5
ZLl'j‘?pﬁ(epithelial mesenchymal transition, EMT ) # 2 (1)
5 e AL

1 ST

£ A 2 AR5

OCIEH TR 1 F 41 (hTRET-HPNE ) 55 [ B 9
40 s & (PANC-1. AsPC-1. BxPC-3) | A ' 4H jifd
(HEK293T) W [ |96 & 15 A W) 5o AR AT BR2 =) i
A ML G F RLES BLA R, 7 6 5 2R TR 5 W DR |
DMEM £ Jig 55 77 3£ ¥ A 3¢ [€] GIBCO 24 7] , RPMI-
1640 4 ] 5 77 52 [ b 50 b AR SO AR YRR A W]
Lipofectamine 2000 1 | . TRIzol X | 19 A £
Invitrogen N |, 2x M5 Hiper SYBR Premix EsTaq
(qPCRIXF &)W AL R G X AEWH AR A A,
miRNAs 55— cDNA & i (A ) 0 &8 |k
MEE TAEY) TREA AR, CCK-8 1l & [ i
HAREVFAARAF, Transwell /NE G 7 M
Biofil 23 #] , miR-105-5p mimic . mimic NC , miR-105-
5p inhibitor 1 inhibitor NC., pcDNA3.1, pcDNA3.1-
PPM1A S PPM1A-3'-UTR-wt #1 PPM1A-3'-UTR-mut
e 5 BRI 22 Bl AR W A mSTE I G, XL
O 3R Wi A RS IR & A B3 s KR

1.1

ARG BRAF] .
1.2 YHpasr AR

N8R 545 b 2 40 i hTRET-HPNE 5 Jigé i 8
2 Jfl Z2 PANC-1 43 5l 35 3% T & 10% Ji 4 1L 7% RPMI
1640 5k DMEM 5 i 5 3 3 v | B 95 444 0 37 °C 5%
Tk . 5250 4 4H . OhTRET-HPNE 41 . PANC-1
41 . AsPC-141 . BxPC-3 41 ; @mimic NC 41 . miR-105-
5p mimic 2 . inhibitor NC 20 . miR-105-5p inhibitor 2 ;
@) PPM1A-3'-UTR-wt + mimic NC . PPM1A-3'-UTR-
wt + miR-105-5p mimic, PPM1A-3'UTR-mut+mimic
NC . PPM1A-3'-UTR-mut + miR-105-5p mimic 41 ;
@ mimic NC+pcDNA3.1, mimic NC + pcDNA3.1-
PPMI1A . miR-105-5p mimic + pcDNA3.1-PPM1A 41 .
20 M A Y g A RO AS RAT A A0 J A BR L 2 1 x
1008 78 6 FL AR b, AR 20 20 20 0 5% s L A WK
247 wL JC I 75 5% % % + 3 wL Lipofectamine 2000 i
s B A 245 pL I H 73+ 5 pL AL Je v ™
HHE S min IR G, FRAHHE 15 min, B /54 AB IR
G R AL, T IR AR 4 ~ 6 h i
1.3 ZWHE
1.3.1 E R FR A4 R (quantitative real—
time polymerase chain reaction, qRT—PCR ) #& M| 3k
ik fdH TRIzol i 7 $2 OR RNA AR 48 386 4% S i
& 0 UL A5 #8158 cDNA . qRT-PCR A6 1] 3 [K AH %if
Fiktt, LA GAPDH FIU6 N2 . GAPDH IE 1] 5|4 :
5'-CAGGAGGCATTGCTGATGAT-3", 2 [A1 514 : 5'-GA
AGGCCTGGGGCTCATTT-3', 5 4 & FF ¥ 4 20 bp.
U6 1E 11 51 ¥ : 5'-CTCGCTTCGGCAGCACATA-3', 5]
YK 4 20 bp s miR-105-5p 1E [ 54 : 5'-TCAAATG
CTCAGACTCCTGTGGT-3", 5| ¥ ¥ & & 23 bp[U6 FlI
miR-105-5p 1Y 52 7] 51 ) 24 th B & 4 T miRNAs 55—
# cDNA A B & O B2 %) (B532451) 42 it
PPMIA IE [ 5[4 : 5'-GCAGTGAAGAAGGAGGCAGAG
TTG-3', JZ 7 5[4 : 5'-CTGGTGGGAGGCTGGGGATG—
3, 514K B 43 il oA 24 bp 120 bp, E-cadherin 1E [1]
1% : 5'~AGTCACTGACACCAACGATAAT-3', 7 [i] 5|
Y . 5'-ATCGTTGTTCACTGGATTTGTG-3', 5| ¥ K &
¥ 22 bp, N-cadherin 1E [ 5[4 : 5'~-CGATAAGGAT
CAACCCCATACA-3", 2 Ia] 5|4 : 5'-TTCAAAGTCGAT
TGGTTTGACC-3', 5| ¥ &K J& ¥ )y 22 bp; Vimentin 1E
151 % : 5'-TCGTGAATACCAAGACCTGCTCAATG-3',
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i34 %

J I8 51 9 « 5'-AATCCTGCTCTCCTCGCCTTCC-3', 5|
YIRS 50 26 bp #1122 bp, ZEB1 IE [ 514 . 5'-
CAGGCAAAGTAAATATCCCTGC-3", R Ia5|4¥): 5-
GGTAAAACTGGGGAGTTAGTCA-3', 3| ¥y K & ¥ K
22 bp., qRT-PCR #" 34 ) i >k H 2 x M5 HiPer SYBR
Ex Taq i & . R A1 : 95 CHUALME 30 5595 C
PS5 5,60 CiB Kk 34 5,72 CHEAH 30 s, TEFR 40 K .
P 27T B Y PR X A

132 miR—105-5p /& W IR & & % F 69 TR 6 o A1
F Kaplan—Meier Plotter(https://kmplot.com/analysis/ )
TE LR 0 A T R 1 miR-105-5p 5 Jj iR i 58 3 Bk
AR o

133 CCK-8 &4 M PANC—1 ezt Jad
Y B 4% 4 x 10° /L 1Y 25 BE 3 FD 2 96 fL iR, B T
37 C 5% —E Akt 40 M 35 T A rh 8 5 R0 S 23 )
124,48 72 196 h Jil A 10 wL CCK-8 37 #1100 L
TEXA I R AR AW, K220 5 2 h )5 A EEARAY
I 450 nm I K A 18 W B A

13.4  XJEZ BN PANC-1@Bits ¥HEH
I FE 2 x 10° A4~/ L Y % BE 40 22 6 fLAR IR AR 8%
I 24 h, R 410 A B 35 60% ~ 80% I E 47 B% Yy o
S UL IS FH 200 L () O RS Sk 2 B T LA R £, R
e AR BER KWEVE 2 K, A 2 mL 7% 2% FBS ()
IG ML 775 8% 57 3L, 43 B AE 0,24 F11 48 h 624 B s
IR, I Image J 344D & X009 1 RO 430 B o

1.3.5  Transwell 52 345 PANC—1 48 f, 44 it 45 Fe 42
% B Matrigel 6 51 ¢ 5 JC I 15 57 584 1050 7 B

(#2499 200 pg/mL) , JF o] A /NE Y b 3 B
JA100 WL BERE , & F 37 CHHAH , 2/ 30 min,
SRR R U [ 5 R AT AR AR S e Y 24 h S Y
AL, THEL, 7E Transwell /NE % H il A 800 L
B 20% & A 174 () RPMI 1640 B 98 56, 75 A & S5
JE 1Y) Transwell /N2 1Y | 28 460 2 x 1040 i LA 47
LRSI, i 57 24 b 76 5 B TR A Transwell /)25 B
B E R S ) 10° A 40 i HEAT 4R 22 S H , B 5F 48 he
Bt e 2 /N A B W A0 i, R B I T 600 L
& % 3 min, 25 A5 YL 64 3 min, A BEER KPR /N E
2K, S ACEE T T B A

1.3.6  miR—105-5p 1% it 2 & | 6§ 0 & GO F»
KEGG B %5 £ 54  FH TargetScan (http://www.
targetscan. org/vert_72/) . miRDB (http://www. mirdb.

org/) . DIANA (http://diana. imis. athena—innovation. gr/

DianaTools/index. ph) . miRWalk (http://mirwalk. umm.
uni—heidelberg.de ) 1 ENCORI ( https:/starbase.sysu.edu.
en/ ) B J2E AR B miR—105-5p (1946 e 4 L A, b 1 —
B v T 45 SR RT S R A T 25 S H s 4 -
YE 95 B, I F ] DAVID 6.8 (https:/david. nciferf.
gov/ ) BUHE JE X #0 B 4R A E AT D) RE o S AT NS
50 S 0E I B AR A T o A BB A R B A Y
Fisher Exact Test 715 P{E , LA P <0.05 Jy & & P B (H
1580 25 5 HA Gih 22 2 U A W) 2= B 5 %
538
137 WERKFEHAREIR A 5 AT Target Scan il il
PPM1A 3'-3E ##% [X (3'=UTR ) H ) miR-105-5p 4%
A7 . F S PPMIA BT A AU Bl g8 A8 ALY O
W TR, i BN 4> 41 7F HEK293T 40 i+ it
5 X 2 i 592 56 : PPM1A-3'-UTR + mimic NC,
PPMIA-3'-UTR + miR-105-5p mimic, PPM1A-3'
~UTR-mut + mimic NC , PPM1A-3'-UTR-mut + miR—
105-5p mimic . % R {H HI 08 B 45 3F 17 XU 6 R il
ISR gl
138 S RAFEIHAM PPMIA M KL INER
G G 24 h A0 AL, 35 D A SRR AR /NI P 4k 2k
K%, A AR K & 50% J5 5F 55 3R W, FH PBS FE 47 IR
WEVE2 K, 5 min/iRk o 4% 22 B W [ %2 30 min, 14
PEJA 0.2% Triton X-100 X 41 Mg ¥ FL , & LA 5%
BSA #E A7 G B8 B A 1 b, 78X —Hh B iR A A
30 min, & T4 CMHF XK. RHAESRZMNTE
PRIEE G 7 9T 45 min, 35 YE )5 B LRGN A DAPI
FIRWGE , PO BB IR
1.4 SFitERE

B 43 17 % i GraphPad Prism 9.0 42 i+ . it
ORI LR £ A iEE (v xs) B, LRI PN &
J5 225y B sk 2 D 0 O 22508, iE— 2
PO LSD-e K 50 o 2l A= A7 1 22, HE# M Log rank
R . P <0.05 225 Geit2E i X

2 #R
2.1 miR-105-5p £ hTRET-HPNE., PANC-1.

AsPC-1#1BxPC-3 4@ Rt RILELL B R S5HE
PRETE X &

hTRET-HPNE . PANC-1 ., AsPC-1, BxPC-3 4 fifl
" miR-105-5p B9 A0 X 2 35 5t 53l 4 (1.01 £ 0.14) |
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(154.00 £3.76) . (74.11 £4.41) . (20.35+3.01) , £ 3
K ZE 200, 254 %11 %3 X (F=1319.373,
P =0.000) ., #H . h\TRET-HPNE 4 Jfl , miR—105-5p #H
Xof 26 1K 78 B IR 8 PANC—1 . AsPC—1 F1 BxPC-3 4 Jfd
H 1 (P <0.05) , L PANC—1 41 fifd /' miR—105-5p #H
Xif &3k fe e, DRIk B PANC—1 41 it 00 47 Ji5 42 51

200 T

150 F

100 F T

miR—105-5p A%} F ik &

1

2.2 K{HAmMIR-105-5p AXFRiILE LI

mimic NC 2 , miR-105-5p mimic £ . inhibitor NC
20 . miR—105-5p inhibitor 1 miR-105-5p X} 2 ik &=
35 R (1.01£0.16) | (2544 +2.73) . (1.01+0.16) .
(0.10+£0.02) , PR T 2500, ZRAGIEE
X (F =245.802, P =0.000) , miR-105-5p mimic 2 %
mimic NC 4] F+ % (P <0.05) , miR-105-5p inhibitor £
4% inhibitor NC 41 F# K (P <0.05) , #E 7R 55 YL R 2l .
2.3 miR-105-5p X} PANC—-1 B Aui%3E . T K12
ZHIF N

mimic NC 41 5 miR-105-5p mimic £ 7F 24 48 |
72 F196 h 4i it 38 5 L A, 2 H A Y Oy 22
SR, A5 (DAS [R] B[] 6 0 40 M 3 B L e, 22 5%
A Yt 3 X (F =46 593.254, P =0.000) ; ) 21 41
M35 e, 22 R A SR B L (F =2 683.507, P =
0.000) , miR-105-5p mimic 2 4 M 3% 5 GE /1 4%
mimic NC 2 3 55 ; G W4 2 41 Mo 39 58 7% 1k # 3 ke
B, EZFA 5% L (F=227.542, P =0.000) ( I
1) o inhibitor NC 21 5 miR-105-5p inhibitor 21 7£
24 .48 .72 F1 96 h 4l ffg 44 FE [b 4%, 4 E 2 iR
T 7 22 53 0, 25 % - QO AS [R) B (0] 6 A 448 6 35
b, 251 %28 L (F =935.675, P =0.000) ;
QWA i, ZF A5 R L (F=

¥ (W18 1A) . Kaplan-Meier Plotter 43 H7 45 5 i@ 71 |
% Log rank x> K55 , miR—105-5p &5 % 1k 15 [ I 98 i
HARBUSA K, 225 A58 L (x* =5.241,
P =0.022) . miR-105-5p & 3¢ Ik 1) i 1 o B 3 IR
553K 1 B BN 79% (9 KU R [HR =1.79 (95%
C1:1.08,2.95)](WLE1B) .

BAEATA
B

1:hTRET-HPNE4H; 2:PANC-14H; 3:AsPC-14; 4:BxPC-341; ¥ 5hTRET-HPNE 4 .45, P <0.05,

& A miR—105-5p H3TRIAE K miR-105-5p S5k IRE B E RN X RO

322.844, P =0.000) , miR—105-5p inhibitor 21 4f fifs 1
B & 71 %% miR—-105-5p inhibitor 25 % 31 11 ; @ ¥ 20 40
JiL 3 G A A B A, Z R A G L (F =
14.114, P =0.000) (W& 2) . W& 2,

%1 mimic NC 425 miR-105-5p mimic B/ 5] i 18] &
ODEMILLER (xzxs)
ZH 51 24 h 48 h 72h 96 h
mimic NC 2H 0.22+0.01 0.61+0.0. 1.32+0.01 3.2+0.01

miR-105-5p mimic 4 0.34 +0.02 0.85+0.01 1.81 £0.03 3.73 +0.01

% 2 inhibitor NC 225 miR-105-5p mimic 487~ [5] B ig) &
ODMEMIELER (x+s)
215 24h 48 h 72 h 96 h

inhibitor NC 2§ 0.73+0.021.24 £0.132.38 £ 0.143.33 + 0.01

miR-105-5p inhibitor 4 0.49 + 0.01 0.78 + 0.05 1.5 +0.12 2.96 + 0.07

R JE 92 86 25 R W OR , miR-105-5p mimic 4]
PANC-1 4 Jifl 24 F148 h J5 if #% % 43 5 R (27.31 «
0.65)% F1 (63.59+4.3)% , mimic NC #1 5 %] K
(19.29 +4.05) % F1 (4621 £3.47) % , & t K 1y, 25
IR Gt 2F 2 L (24 h: 1 =3.388, P =0.028;48 h: i =
5.455, P =0.006) . miR-105-5p inhibitor 41 PANC-1
2 Jf 24 148 h 5 1B #5343 00 (17.77 £ 0.09) % Fil
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o34 %

4r T
- mimic NCZ{
3 | 4 miR-105-5p mimic
w2
a
o
1 -
0
24 48 72 96
IRFa]/h
A

- inhibitor NC 4
3 * miR—-105-5p mimic 2

OD1H
¥

24 48 72 9
i [a]/h
B

A:mimic ZHI9FEAE ST ; T 5 mimic NCZH AL, P<0.05, B:inhibitor ZH345HAE /T ; 7 5 inhibitor NCZH %, P<0.05,
E2 miR-105-5p %f PANC—1 4 BfI3& 58 Ak 11 B 2410

(29.68 +2.14) % , inhibitor NC ZH 4% %1 K (25.2 +
0.43)% M1 (4928 +2.52) % , % 1Ko i, 22 ¥4 G it

mimic NC 24

miR-105-5p mimic Zf

22 Y (24 h: t =29.057, P =0.000;48 h:t=10.263, P =
0.001), UK 3,

inhibitor NC 2H

miR-105-5p inhibitor 2

24h &

Transwell 32 56 25 5 0 7R, 2% 4H 48 M AH % 1 52 Fn
RZEAM ML, 22 B0 IR 2R 7 2250, 22 F A Geit o
X (P<0.05), miR-105-5p mimic 41 % mimic NC £
i 2 28 41 L %L 3% £ (P <0.05) , miR-105-5p
inhibitor 41 %% inhibitor NC 411 # 112 72 41 i £k 2>
(P<0.05). WER3HME 4,

2.4 miR-105-5p Xf PANC-1 £l ffi EMT i# 7 #4
A

qRT-PCR Z5 31 i , 4% 20 EMT JEFE b 145 54
E—cadherin . N—cadherin . Vimentin . ZEB1 mRNA A% A
X R IR AL, SRR Ty 22007, 22 R A it )

. 46

B3 XIRSLIM AT AL

(x40)

&3 HKEPANC-1 A EBMNERMMEHI LR

(M/HP,x+5)
ET - -

mimic NC 2 100 +3 100 £ 8
miR=105-5p mimic 41 144+ 187 188 + 387
inhibitor NC 41 100 +3 100 £9
miR-105-5p inhibitor 45 9% 55+82

FAH 47.320 22358

P 0.000 0.000

7 : (D5 mimic NC 4 H 5, P <0.05 ;@5 inhibitor NC 41 , P <
0.05,
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mimic NC 2] miR-105-5p mimic 41 inhibitor NC 41 miR-105-5p inhibitor £

B4 Transwell 2364 miR-105-5p Xf PANC—1 4R 2228 80 ( x 100)

2 % (P <0.05) , miR-105-5p mimic 21 E—cadherin ~ E—cadherin mRNA () #H %} %% 15 £ %% inhibitor NC 21
mRNA f4 FH % 2 15 B 58 mimic NC 4K (P <0.05), & (P <0.05), N-cadherin , Vimentin ,ZEB1 mRNA {4
N-cadherin , Vimentin . ZEB1 mRNA B A XF R 4 X3 IAE 5 inhibitor NCA1FER (P <0.05) . W34,
mimic NC 41 7} & (P <0.05) . miR-105-5p inhibitor £

®4 FHEPANC-1HHIEMT #RFREMARIZEMLE (x+s)

mimic NC 21 1.02+0.21 1.00 £ 0.08 1.00 + 0.05 1.00 £ 0.02
miR-105-5p mimic 0.34 + 0.08" 1.50 £0.257 1.17 £+ 0.017 1.15£0.037
inhibitor NC £ 1.04 035 1.01£0.21 1.00 £ 0.07 1.00 £0.06
miR-105-5p inhibitor £ 1.78 +0.28% 0.54 +0.08% 0.55 +0.13% 0.06 = 0.05%
FAH 16.417 15.768 34.618 366.396
PAH 0.001 0.001 0.000 0.000

1 : D5 mimic NC 21 L%, P <0.05 ; @ inhibitor NC £ , P <0.05 ,

2.5 miR-105-5p IFEMERF ML R K GO
KEGG B E &N

* H TargetScan ., miRDB . miRWalk . DTANA Fa|
ENCORI £ 41 Fe 90 90 JF W 52 4%, 36 & 9 40 2 [
256 I~ (WL 5) . GO Ml KEGG il % & 4 43 #r &
N, GO E A T i i Topl0 1 4% H 76 A W) 2 i
FE(BP) I R EE RS H AR W RE
AR TR A S N G R R A
ML 5r (CC) FEEE PR M. Ky
HEY ZREEMESY NS, 5T IhkE
(MF) FZEDEREAS S ZREAKBHIE
e B S BELGE 0 0 8 7 T (LI 6A) o KEGG U, ”
i B 3 T B R, miR—105-5p g 2 #0 5L P 3 3w 4
5 B 5 0 B SRR B (UL 6B ) H5  miR-105-Sp B R TMET

A Y

9\?”@

.47 -
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o34 %

- pp AR BEEE B I ER .
8 - CC
- M RS ® ~logsg(pvalue)
6 1 39
= W HE g . v
=, NEHFE S fih 36
& I35 32 A3 At ° 83
Bl 5 ] 3.0
FA Tt 2R Al i °® 27
count
SR ety . . s
KA 7 . pa
mTOR {23 @ :.
]. @
NS E YU 2 a8k gy
Z O RERE 22 fh 1@
meep———— SR e e e,
A :miR-105-5p GOl % & 4 B:miR-105-5pKEGG il 5 5 4
E6 miR-105-5p GO #1miR-105-5p KEGG B E &N R

2.6 miR-105-5p 5 PPM1A #[a X R By Tl &2
I i

K J TargetScan T 1l miR-105-5p 5 PPM1A 3'-
UTR B 25 G 07 8 (UL 7) o WU G 28 Tl 50 40 45 1
7%, mimic NC 21 5 miR-105-5p mimic 2 B A= %1 %

5'-UTR;
|H| +— CDS —O-I'.—

50—
PPMIA mRNA

Hsa—miR—-105-5p
3 =

ot &R WA G PE L R [(1.00£0.01) VS (0.74 +
0.03)], Z 5 A g1t 2# & X (1=13.305, P =0.000) ; 1fii
mimic NC 205 miR-105-5p mimic 2 R AR A S E il
A XF 1% M HE 381 (1.00 £0.01) VS (0.98 +0.04) ], 2 5
TGt X (1=1.226, P =0.445) ,

Mutation site

T

t

3'-UTR

l

E7 #£41E 8% miR-105-5p 5 PPM1A 3'-UTR & & i & 1l

mimic NC 2 , miR-105-5p mimic £ . inhibitor NC
2 . miR-105-5p inhibitor Z1 PPMIA mRNA H Xf % ik
43504 (1.00 £0.10) . (0.71 £0.09) . (1.01 £0.19) |
(1.98+0.11) , &R T 25001, ZRAGIFE
M (F =53.165, P =0.000) , miR-105-5p mimic 41 &
mimic NC £ [ i (P <0.05) , miR-105-5p inhibitor £
4% inhibitor NC 41 7+ (P <0.05) .
2.7 hTRET-HPNE.PANC-1.AsPC-1F#1BxPC-3
YHAE PPM1A Rk LR

B 3 98 6 LI 45 S 8 R, PPMILA 75 Jig8 it 93 4
Jifi PANC—1 . AsPC—1 Fl BxPC-3 ™' (Y 2% )t 98 JiF 4%

PPMI1A 7& hTRET-HPNE 41 g f () ¢ 't 588 J i 2 %
R (UL 8) o PPMIA #£ i A 9 40 i hTRET-HPNE |
PANC-1 ., AsPC—1 FI BxPC-3 ' iy A0 i 2 15 & 70 1
K o: (097+0.10) . (0.63+0.04) . (0.56+0.04) .
(0.51£0.06) , &0 2500, ERAGRIT¥EL(F =
20.034, P =0.000) .,
2.8 miR-105-5p &B 4 #% ¥ PPM1A Xt PANC-1
4 e 15 5 RO 4D 4 A

CCK-8 =& & &5 R £ Bl , mimic NC +
peDNA3.1 #41 . mimic NC + pcDNA3.1-PPMIA #H .
miR-105-5p mimic + pcDNA3.1-PPM1A 21 4 5 1E

.48 -
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I, % MicroRNA-105-5p/PPM 1A X} [HRARIEE PANC—1 I35 | iE 4% M AR Z2 AP o

hTRET-HPNE PANC-1

AsPC-1 BxPC-3

PPM]A-...
DAPI....

) . . . .

8 PPMIAZEANIEEERSE LR A0 F05EIRE AR R R

24 .48 .72 F1 96 h 1Y W O FE(H L AL, & H A
R Z 0, 4R B R O [E (A
MM EEER, ERARITEE X
(F =338.342, P =0.000 ) ; @ 45 41 40l jfg W% o't & A

(x200)

W#, 25 A% % 8 L (F =97916, P =
0.001 ) ; @ 4% 41 40 L W 6 B (E 1) A28 fk 4 3t
B, 2R A5 %E X (F =468, P=0.005) .
WS,

x5 BATERBESHBLEELE (xzs)
2H 5 24 h 48 h 72 h 96 h
mimic NC + peDNA3.1 41 0.78 + 0.09 1.55+0.17 2.00 + 0.09 2.15+0.02
mimicNC+peDNA3.1-PPM1AZH 0.54 +0.04 1.11 £0.08 1.25 +0.07 1.62 +0.03
miR—105-5pmimic +pcDNA3.1-PPM1A 41 0.82 + 0.09 1.56 £0.14 1.91 +0.08 2.06 = 0.02

2.9 miR-105-5p #} & # ¥ PPM1A X PANC-1
MFEE R FNEERHNFHIE R

Transwell SZ 55 45 5 3¢ B, 4% 21 40 Jfd A0 XT i %
R 22 A M A AL, 2 I &R 7 225001, 25 3R
4 it %% & X (P <0.05) , mimic NC + pcDNA3.1-
PPM1A £ %% mimic NC + pcDNA3.1 ZHAHXS i 7% Flf=
78 40 M K 0d > (P <0.05) , miR-105-5p mimic +
pcDNA3.1-PPMIA #41 # mimic NC + pcDNA3.1-
PPM1A ZH A % i 7% 1 42 28 40 i %3 22 (P <0.05) .
L6 9,

3R 6 FEPANC-14EMHEEHBINEZMERILE
(A/HP,x+5)

2031 L% (Eed
mimic NC + pcDNA3.144 100+19 100+ 10
mimic NC + peDNA3.1-PPM1A £ 41107 477"
miR-105-5p mimic + pcDNA3.1-PPMIA 4 71 +10% 80 15?
FAd 13.800 16.642
P{E 0.006 0.004

7 : (D5 mimic NC + peDNA3.1ZH H 42, P <0.05 ; @5 mimic NC +
peDNA3.1-PPMIA 41 4%, P <0.05.
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mimic NC + peDNA3.1 4

&9

3 g

miR-105-5p J& miR-105 Z % o il — b1, HifE ol
P98 R R 1 A R R R S EEMEAE . 41
Ji AN 4 3 Sk YR Y 1ML 3 miR-105-5p A] LA 5 i # [
SPARC FEZE 4 1 A9 37 FAK/Ake 5 5 18 B8 54 7 2 &
W LR A0 M g L, O 0 A R A g 1
JEM, GAO SR 5E 45 SR R B, miR-105-5p /K F- i
L B R U B2 AT DR A R A
ML 3G 5 B TR 28 . AT ER IR A R R,
miR-105-5p 7£ 5= $6 52 95 v & #7310 1 4F H , miR-105
AT RETE OIS I R P9 1) R e R A S — i Ak
e 16 o4 R 2 HEAE F , T RS o 4 i ) 3 5 (R 58
KXt B AZ B A7 SRR |, 22 /05 0 e 3 1ok A1 o)

M $5 2 5 5 K AF AR Y. fE 5 SR+, 0l

miR-105-5p 7 35 o] 3 i [ i XTAP AH & A 1 #0 4fil
B S99 AN Y A RS R R 2B, AR 45 SR R,
miR—105-5p {2 B R I 240 il PANC—1 A3 58 3B F5 |
17861 JL EMT #E 7

miRNA 5 mRNA % 3'UTR 454, §: 3 mRNA [%
S R R I S, B 9 9 A0 A A A TS s 8 £
miRNA 7E J§ i 988 19 & A Lk e bl 2 OC 3 22 4
HE B VE A . ZHAO ZE"E B T[R40 i
miR-21 ) F KB EXEAEKETIHTH . miR-21
PR R A i S A A 34 5, i 4 R T
TS A0 R B AR . FANG 2520 % 3009 b B T Ak
I7 I R R 98 T2 N R (A W ZE AL, F 9 UE S, A2
HECSRF A0 T 1Y) fige JiR 968 A0 M P miR—193a %) 2R 3K 1 )8 Al

mimic NC + pcDNA3.1

HAPANC-1 EAEFRIMEZMAREESR  (x100)

miR-105-5p mimic +

PPM1A 4 pcDNA3.1-PPM1A Z

A3 14 8 7 TGF-B/TGF-BRIIL {5 5 1M 42 3t 77 7% 9
21 0 A R BG BE N 8% . HE Z5PU8F 58 8 B, miR-137
JE 2 B—catenin ) 338 ML, Krvppel FEFE 5% 7
12 (Krppel-like factors 12, KLF12) 7] L8 43 1 il i
MAEH . HIIA R, miR-137 i i I8 #2 B —catenin 1)
25 S0 BTG Wnt {5 5 R 3 2 KLF12, DATT X B i
a2 0 T 40 A e AN 0 A R

B RIE , FpF X & miRNA b b B R -5
B R B, il H 5 mRNA 3'UTR | @9 #8075 58 & 1
A B TR W AEAE S A DR Y X — JE
i 3 TargetScan .miRDB . miRWalk . DIANA il ENCORI
B P X miR—105-5p 1§ 58 B E 45 #0005 > 0 dh
JE M A A A 30 17 A [ B 35 PR e 4 256 4> . il — 25
Xof e [ 0 5L KR AT GO T BRI KEGG A5 538 % 43 #T
PPMI1A 1E S —Ffg UL A% &5 11 85 1R i 5 A7 Z FP IS
3 H VR A VL R R A AR Y A 3R T TR R R A Y
PPM1A J& T~ 22 5 B2 /7 52 2 2 1 B R il 3 T L A, 7%
G PIAE by A% 4 R 38 g v 67 o) R4 R 12, A2
) PPMIA FEPR A T 14 5 GL A 4R | 7 B 7 14q23.1%Y,
PPMIA HAG KW HEALTIBE, Z R 5 2 454 5 (6
H LRI, PPMIA 7E4NHIA: K | Gaie & Bl HLIAR
7 QR VAN B iyl 1 s R o {9 I N
530 1 B P T B , PPMIA J2 miR—105-5p (140
FR WGBS 56 E T miR-105-5p g% 40
456 PPMIA . A2t e 45 R U], PPM1A 1E
B I 96 40 B PANC—1, AsPC—1 . BxPC-3 £ 35, X 5
miR-105-5p 7 JB IR 9 40 il PANC-1 , AsPC~1 . BxPC-3
YR IBA B, LA B S5 R — R miR-105-5p &5
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