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miR-429 promotes capecitabine-resistance in pancreatic cancer PANC-1 cells by
down-regulating PTEN and activating PI3K/AKT signaling pathway

HE Ping, WANG Ping, XIONG Longxin(First Department of General Surgery, the First Hospital of Nanchang City, Nanchang 330006,
Jiangxi, China)

[Abstract] Objective: To explore the mechanism of miR-429 targeting PTEN to affect capecitabine-resistance in pancreatic cancer
PANC-1 cells though the PI3K/AKT signaling pathway. Methods: Capecitabine-resistant pancreatic cancer cell line PANC-1/CAP was
constructed, and the expression of miR-429 and PTEN were detected by quantitative Real-time polymerase chain reaction (QRT-PCR)
and Western blotting. The effect of miR-429 knock-down on cell proliferation viability, apoptosis and capecitabine-resistance was mea-
sured by colony formation assay, CCK-8 assay and Annexin V-FITC/PI double staining flow cytometry assay, respectively. Subsequent-
ly, dual luciferase reporter assay verified that PTEN was a target gene of miR-429. Furthermore, the effect of miR-429 on PTEN-PI3K/
AKT signaling pathway was measured by Western blotting. Results: miR-429 was found to be up-regulated in PANC-1 cells and
PANC-1/CAP cells compared with the non-malignant pancreatic ductal cell line (HPDE6-C7) (P<0.05 or P<0.01). Moreover, silencing
of miR-429 significantly decreased cell proliferation viability, capecitabine-resistance and enhanced apoptosis of PANC-1/CAP cells;
additionally, dual luciferase reporter assay confirmed that PTEN was a target of miR-429 (P<0.05 or P<0.01). Suppression of miR-429
up-regulated PTEN and blocked the PI3K/AKT signaling pathway to decrease cell proliferation viability and further reduce the
capecitabine-resistance of PANC-1/CAP cells (P<0.05 or P<0.01). Conclusion: miR-429/PTEN-PI3K/AKT signaling pathway plays a
certain role in regulating the capecitabine-resistance of pancreatic cancer, and inhibition of miR-429 expression may reverse the resis-
tance of PANC-1/CAP to capecitabine.
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Tab. 1 Sequence of qRT-PCR primers

Gene Primer sequence
U6 F: 5’-GATTTCTCCCTCATCGCTTACAG-3’
R: 5’-CTGCTTCATGATCGTTGTTGCTTG-3’
GAPDH  F:5’-AGAAGGCTGGGGCTCATTTG-3’
R: 5’-AGGGGCCATCCACAGTCTTC-3’
PTEN F: 5’-CTGCAGAAAGACTTGAAGGCG-3’
R: 5’-CACCAGTTCGTCCCTTTCCA-3’
miR-429  F:5’-GGAAGATGAGGAGGTCGCTG-3’
R: 5’-GACTTGACTGGAAGGGTGGG-3’
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&k KF

PR F S, A bk B R R B R S
SRATI A R . BRI AR E A,
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[% miR-429 A] & 2 H1 1] PANC-1/CAP 4 o 386 5 A xot

PANC-1 PANC-1/CAP M(x10°)
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GAPDH “ 36
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1.0}

0.5

Relative expression of PTEN

Relative expression of miR-429

0
PANC-1 PANC-/CAP

Relative expression of PTEN

'P<0.05,"P<0.01
A :Expression of miR-429 was detected by qRT-PCR; B: Expression of PTEN was detected by qRT-PCR;

C: Expression of PTEN was measured by Western blotting.
1 miR-429 1 PTEN mRNA F12& B 7EFR AR & 4 A8 2 h B0 FRIA 7K F

Fig. 1 Expression levels of miR-429 and PTEN mRNA and prtotein in pancreatic cancer cell lines
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Annexin V

'P<0.05, "P<0.01 vs siRNA-NC or PANC-1/CAP group
A: Cell proliferation viability was measured by CCK-8 assay; B: The reported values were the ICs, of three independent experiments;
C: Effects of down-regulating miR-429 on the clone formation of cells treated with or without CAP (50 pg/ml); D: PANC-1/CAP cells
transfected with miR-429 inhibitor resulted in increased apoptosis rate compared with anti-miR-NC
2 P& miR-429 A]_E 3 PANC-1/CAP ZBRaxS & fth R QUM AN HIHI 4R ARIETEE 1
Fig.2 Down-regulation of miR-429 enhanced chemosensitivity and reduced proliferation of PANC-1/CAP cells
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2.3 PTEN A& miR-429 &9 ¥e 3L [/ 7+ 4 % 3 01 842
8IS Y5 B B PE TargetScan % miR-429
(1) BE L PRI 3EAT 1 F0I , R 3W PTEN J& miR-429 [ % ik
BRIEDR], SR FH 9% o 2% g i 4 25 1R 360 IF 5256 % L, miR -
429 W] L4544 PTEN )3’ UTR (B 3A) , I H. miR-429
A LA 4% PTEN 113215 (P<0.01, B 3B) . [F), K

F qRT-PCR F1 Western blotting & 1] miR -429 i 3 ik
J& XF PTEN mRNA Fl 25 [ 3R 18 KF s , 25 5 (]
3C.D) &7~ , miR-429 iy Bf J& 7] 2 3 {2 ik PTEN 1
PANC-1/CAP 4 g Hh 1) 238 7K1 (P<0.01) o FH itk 7]
1, PTEN #& miR-429 FI#0JE A, I H miR-429 0] 41 1
3 PTEN IR IX

A Predicted consequential pairing of target region (top)
and miRNA (bottom)

Position 2516-2522 of PTEN 3°UTR 5’

hsa-miR-425

o

15T M miR-NC
W miR-429

1.0
0.5F e
0
WT MUT

Relative luciferase activity

siRNA-NC miR-429 inhibitor M(x10%)

GAPDH

TN ——
——— ¢

...AAACUUUAUUUAUUUAUGGCAGUAUUC. ..

3> UGCCAAAAUGGUCU-GUCAUAAU

C

Relative expression of PTEN

siRNA-NC miR-429 inhibitor

Relative expression of PTEN
)

siRNA-NC  miR-429 inhibitor

“P<0.01 vs miR-NC or siRNA-NC group
A: The bioinformatics analysis showed that miR-429 had a binding site with PTEN; B: The luciferase activity in PTEN-WT cells

transfected with miR-429 was lower than that in miR-NC group detected by dual-luciferase reporter assay; C-D: The expression of
PTEN mRNA and protein was measured by qRT-PCR and Western blotting.
3 PTEN 2 miR-429 $B={E & E
Fig. 3 PTEN was the target gene of miR-429

2.4  &UME miR-429 i@ it PTEN-PI3K/AKT 4% 5 i 3%
T 78 PANC-1/CAP 33 Mg 69 &t 25 Mk R I8 78 &
9 7 3k — 2B B A miR-429 i i 41 1) I 3% PTEN
ot g B JEE PANC-1/C AP 41 it = 55 At V2 i 24 14 140 1 F
B . 2 FH Western blotting il 7 PANC-1/CAP 24
Jiftd A T R miR-429 [ 3R 18 X PI3K/AKT 15 5 18 #% 1)
S, 45 B 4A) SR , AKT (308) (1) filf R 1k 7K °F B
P (P<0.01) o [ I i % miR-429 Al PTEN J5 ,
Western blotting £ Ml 25 2R (& 4B) & 7k , /£ PANC-1/
CAP 2 g P A %% U si-PTEN 7] & % | i AKT(308)
WA K7 Je 30 PTEN )3 15 (P<0.05 5% P<0.01) ,
1] [E) i % 4% miR-429 inhibitor 1 PTEN siRNA J5 AKT
(308) {I R AL /K “T- AT PTEN [ 34 5 X HR4H T8 B 2

Z 5 (P>0.05) . 33K CCK-8 1L FI-F-B Fi [ T
S 56 K6 I 7E 0 A1 50 pg/ml B R B b v 25 /6 FH R
PANC-1/CAP 4H i 34 58 175 77 148 i 5 B T2 e T o
CCK-8 iEA M 45 (K 4C D)o, UUER PTEN )R 1A
A 52 2 {3 PANC-1/CAP 40 i 3 55 4th V52 o i 24 1k
T B 70 5 T 0 77 (P<0.05) 5 SBR[ T Bl S I 4%
R 4E) B7R, JUER PTEN ()25 n] 2 2 ik 40 o
FEIE T (P<0.05) , il P& miR-429 [ 3325 ] 5 2541011 £
FfiL T 1% v B %0 (P<0.05) , T 7 B 90 Bk miR - 429 A
PTEN (1) 315 5 5%F B 20 G 2 3 22 % (P>0.05) . FHtA]
H1, UTER miR-429 @i §21m) i PTEN 4 BH W PI3K/
AKT {55 538 ¢ 32 11 1) PANC-1/CAP 41 fg 34 5 3% 77
20 0 o T BSCER, DT S R g S 4 A X R B A
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A miR-429 6
inhibitor M(x10%) E
-AKT (308 56 <
R :
on
AT —— ¢ >
-
NC  miR-429 inhibitor
B
8
miR-429 inhibitor —~  + + % ™ p-AKT/AKT
si-PTEN — + + M(x10% < 6 W PTEN
D-AKT (308) e s S s 56 8
AKT S — —m— 56 %
GAPDH - ———— 3
C D
- NC —e— NC
2.0 -~ i PTEN 2.5T -= si-PTENImiR-429 inhibitor
. . . =&~ si-PTEN
,% et~ si-PTEN+miR-429 inhibitor ,_:% 20k —+— miR-429 inhibitor A
2 )
g g 15 A
g E
& & 1.0 sk
5 S
e £ 05
O 1 1
10 20 30 40 50 24 48 72 96
CAP [p,/ (ug'ml )] Time (t/h)
E
miR-429 inhibitor i 4 1500 AA - NC
- A M si-PTEN+miR-429 inhibitor
i - m si-PTEN
si-PTEN é 1 000L m miR-429 inhibitor
g
50 pg/ml g
< 500
@]
1

CAP [py/ (ug'ml™)]

"P<0.05, "P<0.01 vs NC group; *P<0.05 ,**P<0.01 vs si-PTEN+miR-429 inhibitor or NC group
A: miR-429 inhibitor decreased the levels of p-AKT in PANC-1/CAP cells detected by Western blotting; B: Down-regulation of PTEN
blocked the effects induced by miR-429 suppression in PANC-1/CAP cells by Western blotting; C-D: Cell viability was measured by
CCK-8 assay; E: The clone formation of cells treated with or without capecitabine (50 pg/ml) was analyzed by clone formation assay
4 miR-429 833 PTEN-PI3K/AKT {5 5@ B AZ Xt PANC-1/CAP R0 AY 478 K H 3o o5 SR 2514
Fig.4 miR-429 regulates PANC-1/CAP cell proliferation and CAP-resistance through PTEN-PI3K/AKT signaling pathway

W, SEURFE LA . AW RIE , miRNA &

3 Wi BT S8 F 98T 1) 2 R RS R R 24 b R 9 7 o

B JiR e AT — T R AR AR vy, HLA2 W AR T #
AR V] e PV AL R R o H R, T R R IR T
EE VAT N (5 5 R 250, BRI ok

WIEAE R . AW 4 R, miR-429 75 8 IR 92
PANC-1 1 PANC-1/CAP 4 g o 75 % 3 , [7] Isf HAE
PANC-1/CAP 41 ffl 7 1) 21K 7K V- 12 35 /= PANC-1 41
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