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Abstract

BACKGROUND

Pancreatic acinar cell proliferation and apoptosis are closely
related to the development of acute pancreatitis (AP).
MicroRMAs (miRNAs) participate in cell proliferation
and apoptosis by regulating target gene expression, and
identification of miRNA molecules related to pancreatic
acinar cell proliferation and apoptosis is important for
clinical diagnosis and treatment of AP.

AlmM

To investigate the effect of miRNA-7a-5p on the pro-
liferation and apoptosis of acinar cells in AP and the
underlying mechanism.

METHODS

A caerulin-induced AP model was constructed using
pancreatitis acinar AR42]J cells. qRT-PCR and Western
blot were used to detect the expression of miR-7a-5p
and protein inhibitor of activated signal transducer and
activator of transcription 1 (PIAS1) in control AR42]J cells
and cerulein induced AR42] cells. After anti-miR-7a-5p
and pcDNA-PIAS] were transfected into AR42] cells, the
proliferation of AR42J cells was detected by MTT assay,
and the apoptosis of AR42] cells was detected by flow
cytometry. The luciferase reporter system was used to
detect the targeted regulation of PIAS1 gene by miR-7a-
5p, and Western blot was used to detect the regulation
of PIAS] protein expression by miR-7a-5p. To silence
PIAS1 expression by RNA interference, si-PIAS1 and
its negative control plasmid were transfected into anti-
miR-7a-5p treated AR42] cells, and the proliferation and
apoptosis of AR42] cells were detected.

2019-08-28 | Volume 27 | Issue 16 |
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RESULTS

Compared with control AR42] cells, the expression level
of miR-7a-5p was significantly increased in cerulein
induced AR42]J cells (P < 0.05), and the expression of
PIAS1 protein was significantly decreased (P < 0.05).
Inhibition of miR-7a-5p expression promoted proliferation
and inhibited apoptosis of AR42] cells. MiR-7a-5p could
negatively regulate the expression of its target gene
PIAS1. Overexpression of PIAS1 promoted proliferation
and inhibited apoptosis of AR42] cells. Compared
with the anti-miR-7a-5p + si-NC group, the activity of
AR42J cells in the anti-miR-7a-5p + si-PIAS1 group was
significantly decreased (P < 0.05), and the apoptosis rate
was significantly increased (P < 0.05).

CONCLUSION

MiR-7a-5p can promote the apoptosis of acinar cells and
reduce the proliferation of cells in AP by inhibiting the
expression of PIASI.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: MiR-7a-5p; Acute pancreatitis; Pancreatic acinar
cells; Proliferation; Apoptosis
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5 afpRaAart, Wik 2L ARA2] 48 AL miR-7a-5p &
KK B FH FH(P<0.05), PIASIER & £k B % AL
(P<0.05); ##)miR-7a-5p& ik THEHEMRAR K AR 0 2m
RLARA2)¥E 75 5 39 4h) L A 5 miR-7a-5p7T fi &) if4%
e 3k IPIAS1 & ik ; PIASIit &k 712 3E AR42) 28 it
¥ 38 5494 £ T, Santi-miR-7a-5p+si-NCZAAg ML,
anti-miR-7a-5p+si-PIAS120 AR42) 4 feL 76 M B F FEAK
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pancreatitis, MAP) &3 ML o 2 i k™. s 55
T AN SO DR 1 (1) 2R 1 4] R~ 1 (protein inhibitor of
activated signal transducer and activator of transcription 1,
PIAS1){EAPJZ AR Hh EARFEIA™ Wk ok ml o I 9
AT 447 % TRl - - T A S i B i T 2 0 9 1 5 B 2L 1

2019-08-28 | Volume 27 | Issue 16 |



E—K, F. miR-7a-5pXRM RIS BAIRIZIE. AT BIITAN
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1.1 A KRR A RA2) A0 ) 5 o =R =B
WA . WSEITRIE B 2E ESigmaA 7], fA4- M7 (fetal
bovine serum, FBS). RPMI1640%57%3% . WHR £h2g pp
#i(phosphate buffer saline, PBS) % 7 4 5 22 324 H 3 [H
Gibco/A#]; Annexin V-FITCH TR A & Trizolid
7l & Lipofectamine2000%% 4417734114 H 3% H Invitrogen
A#]; PVDFIEI H 3 EMillipore A 7; %1 GAPDH
Pk PIASIPUAER K BAR i AL Yl (horseradish
peroxidase, HRP)FRic HIgG iy B i #1447
THEARAF; BCAERE®RMHAAGE. ki
553404 B 3 E Thermo FisherA &]; miR-7a-5p mimic.
anti-miR-7a-5p A H 4% H B P B SORE S 0 5 b it 5 3
LKA A5 qQRT-PCRIAG &I H H A TaKaRas 75 HH
RERE B A T TREA R A ), 2R MG
HRE IR 6 B 5 ' 3R A o AR 34 ) b T 5T e AR
MH ARG B A F]; peDNAZ AR H 52 [E Addgene A 7.
1.2 7

1.2.1 B 3 2m ARAR AL 69 A 2 R SRR IR IR B A D AR42)
HFRTRPMIIGA0S /AL, HiFRIE54710% FBS. HHER
(100 U/mL). B8 (100 g/L), W F= 40, 48 hE ks
TR, BEEARA2IANN, et o fLAIES IR, N1
X101, 2440 B B A K S5 IR 249100 nmol/L i)
A SRR, 6 hiG WU AR 4R HiB W, oMl S y%
MHERTIVER R EI AN 2 -6(Interleukin-6, IL-6)
Ji IR PR BE K] F-ou(tumor necrosis factor-o., TNF-o0)%5 4 1
Rl F-RIE K, 4 S 7R I KA B 5 28 PEIR 73Rk K
SR T R A A, B B AR R T . WS R A
B4 L ARA2TH T J5 2200 4.

1.2.2 Zmfe bt B 50 RZ M RAL K AR42J 41 Y
JORTHRZH, 28 WY e DR A T ) ARA2T 40 L B . Ui
HE R e U 40 B A KA RA2IAT I B R T 6 FLAR, 253
N3X10A/AL, FRgifif s 250% 4 4 (2 d), Planti-
miR-NCAHlanti-miR-7a-5p4) %l 5 Lipofectamine2000%% 4%
RAVEA AN EFBSHIRPMI 164055 753, RI4r51A4
Y B JR 2H +anti-miR-NC41 . My /K41 +anti-miR-7a-5p4H.
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K. miR-7a-5pLAUG N A S AL, SRAI2" kb A,
BE SIGB E 3R A E

1.2.4 Western bloté | PIAS1%& & & ik : WS 4IARA2]
4, NN R (2R US ER A, e & IR Al
%, ¥4SDS-PAGE HLIK 25 o J5 4 25 1 Bt % 74 22 PVDF
JEE, 2 5 B T 5% g A= Wt TR, S IRCE 2 h, N
A1000f5FBEIPIAST—HT, 4 CHE B R, KHKXH
Tis-HCIZZ MR(TBST)BEME, 55834k, FIK15 min, A
FiFE20001 —hiHh, =il M2 h, TBSTIELE, MMAECL
R, B T Bio-Radit i VKA /i E A 2%, Fl
FQuantity One#k {78 FUAHX FRIA &, ALK
HIWAEMFEL.

1.2.5 MTTHem 4m Ao 3 5. B2 £ K HHA R42J 4
Ji, 5555 E B A(1.5X10° /mL), PASFFLIRh 4 A
FA20 pLEEFH 2964 M5 IR 5 7724 h, FEALINA40 uL
MTTI, dh2:55 774 h, BFLIMA200 uL DMSO, 73514k
4524 hy 48 hy 72 h, B TEEFR ORI & FLIE BN
490 nmf 41 i 25 £ {8 (optical density, OD), ODfE K/
FONMHMIETERE 7], SLI R B3R E A, RECEME.
1.2.6 7K 2 Je KA 20 B 8 == 3 ) B 4L ARA2T 4
fa, % SR AN, A T oFLANARRE IR (S X 10°4/4L),
3NS5 uL Annexin V-FITC, Z LB E, 15 minj5
JINS pL PYE R, )0 2 A (SR I 2 i 12 2.
1.2.7 % % Z BpAam]: il TargetScan. miRandaZ5:4:4%)
A TPIAS 1A g & miR-7a-Sp 4L FE R, HY
XA KA RAIGNAE, Rl T964LAK (1.5 X 10*4/4L),
WT-PIAS14} %] 5miR-NC. miR-7a-5p mimics3Li% 4,
MUT-PIAS1%3 5] 5 miR-NC. miR-7a-5p mimics3ti 4L %
ARA2JANA, k21T 7R24 hiECER4NH, H5 AR42J4T AL
FEXT AR BRE T, P2 4% RO 2R Ao k7]
UL FERAE.

St FE A RS AESPSS 21050 Hr A,

N FGraphPad Prism7fHEE, 15 %k} Dlmean£=SD
FooR, WL IE] LR BT FEAR AT 56, 25 20 1] LR
BN R E 0T, THECRRER Ay A5, SR LA
P<0.05R37% 7 BA G L
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A 50 r B 250 . C 150
—~ a a a
2 40 ¢ —T ~ 200 T ——
> E 5 100 |
MTHH 30 ¢ D 150 | I
41 L et L =
g 20 5 100 % 50 |
2z L = L T

0 0 0

xt IR MR ZE papiiEtaE] AL POpiEEeE] FREEAAA

1 EBEE. TNF-o. IL-628. A: WUEIALI AR 420200 i b e Ml & A2, B: FRIEALL N AR 42J 40 7B - TNF-a &
BRI, C: FEEASA TN AR 42J A0 E /i T —6 & AU, "P<0.05, IR TNF-a: SRR F—a; TL—6: 1356

xR FUEEIAZH

2 miR-7a-5pFIPIASITEREAR S A ELRIEARA2JCDEVZRIA. A: miR —7a—5p LBl S BRIEZMIHAR 42) hi 25K B

A 4 B

i}

N .

® R
22

7 piast | MR —
T

50

1.0 r
0.8
0.6 1
0.4
0.2
0.0

PIASIE AN Z0AE ©

PSR

[R:E5 P

C: PIAS1 2 A {EEAT 2B

HEAHIAR 42J IR P<0.05, SHTERALEER. PIAST: (S Sk SR TG R0 & IR 1.

2 BR

2.1 APAEEAL S 50T REZHAR L, WA TR A AR42J4H A I
ERP R E S R, TNF-o&®. IL-65 &5 E T
(B, SR IE R

2.2 miR-7a-5p#ePIAS1 {2 MM £ %6 4 fLARA2]
oy ik X HEZHAR42J40 i miR-7a-5p R A KP4
ik, WEEAKZHARA2I40EH miR-7a-5pRIEKF 3%
T E(P<0.05)(EI1A). Western bloth il 45 5 2 7 i i
JRZHARA2IAN M0 HPIA ST 4R [ ik B % T 5 IR 41
(P<0.05)(E1B. 1C).

2.3 44 miR-7a-Sp & ik AT MRAR K A% 6 tm BLARA213E 74 49
#om W k+anti-miR-7a-5p41 AR42J4H i F'miR-7a-5p
RIEIK 22 PR (P<0.05), J 7R Yo Th (2 A). H%
FRZH AR EL, WY DR ZH A RA2TAH B 35 14 3 2 PR (P<0.05);
5 k+anti-miR-NCAHAH L, F#EAL+anti-miR-7a-5p
ZH ARA2JZH MU 35 1k 52 2 T 151 (P<0.05) (12 B). 3R BH 47|
miR-7a-5p# ik AT e 3 iR 28 v 4 i ARA2TH9 5.

2.4 3 miR-7a-Sp & ik AT MRAR K AR 6 2 LARA2 A =49
Fom ST HRZAREL, WY EEKZH A RA2IAN AR T2 5.2 T
E1(P<0.05), FilEfk+anti-miR-7a-5p4 AR42JZH I T- %
3 2K T PR BEE Pk +anti-miR-NCZHL.(P<0.05)(K13). 45 K%K H
I miR-7a-5p2&2s i i) g i 28 B A B ARA2IPH T
2.5 miR-7a-5p¥e @42 PIAS1 8 & ik FLHEYmiR-Ta-5p
mimic 5SWT-PIAS1iURL /G, 20 EAREL T4 J4miR-Ta-
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SpXf R iR 5 W T-PIA S15TRL B2 FEAIK(P<0.05); e Gy
miR-7a-5p mimic SMUT-PIAS i kiJ5, 2GR T
FEYemiR-Ta-SpX IR TR SMUT-PIA 15k 2 7 L 4 it
2£7 X (P>0.05). miR-7a-5pZH iR 2 R i 40 i AR42T R
PIAS1E A A 7K FHimiR-NC A i F& K (P<0.05); anti-
miR-7a-5pZ4L AR42J41 i HPIA S15 A # A /K FHimiR-
NCZH B & T 51(P<0.05)(K14). 45 B B PIAS1/£miR-7a-
SpfrI#EEER], miR-7a-5p ] f1 1] A2 PIAS 1 %1%,

2.6 PIAS1E & ik xd WA K B2 20 BLAR4A2) 38 58 Fo
B8y Fa WHEK+pcDNA-PIAS1ZHAR42J4H g H
PIAS1H ARIA KT R E T+ 5 (P<0.05)(EISA. 5B). WM
I AK+pc DN A-PIA S 141 ARA2 I i 35 1 55 2 = T 7
I ik+pc DN AZH (P<0.05), AR42JYH i IH T3 3 35 A%
(P<0.05)(H5C. 5D).

2.7 #pHIPIAS] A&k # 4 T 34 miR-7a-Sp £ ik 3 ik ik
509 IR KRR 640 i ARA2T3E 38 A= B T 8946 R anti-
miR-7a-5p+si-PIA S12H A R42J4H 3% 4% T-anti-miR-7a-
5p+si-NCZH(P<0.05), 4HHEIE T3 B 2 5 (P<0.05)(K6).
S5 LRI HIPIAS 1514 1 A4 miR - 7a-Sp Rk %t i
R DA 5 PR TR I 28 I At P AR 42D BE AT T A .

3 19iE

JE R B A R AT T 7 SO T 3 B EEE R %,
o R AR A AR A 1 M TR T I Rt i A .
ARA2IZ0 & T~ K 5 JR M Mt e 4 e 4, LA R T3
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HEZH

FREEEIAZH

IR +anti-miR ~NC
Mtk +anti-miR —7a—5p

A 4 - B 15 - -
-
i 3 =l
= -
X L
i E 1.0
£ 2 2
. )
I H 0.5 -
[:\‘ 1 i
= =
E SO
0 N > 0.0
>§g€2<> 5 &
2

&
@ @’@&,90 @gg\ ,’\'“'(6)Q
&R

3 HIHImiR-7a-5pFRIAN FRARIS A DLBIRARA2HEIAAVRZNG. A: miR —7a—5pfXT A & B: fHImiR —7a—5p 7Rl BEER RBRIGAMiHAR 42538
FHARAN. “P<0.05, SHIRZALEAR; P<0.05, SR k+ant—miR —-NCZHAL.

40

30

TR %)
N
<)

—
o

4 {HImiR-7a-5pRIAN FRAR I AR B MBARARA2J AT AVFZIA.
P<0.05, SXHBLHEES; P<0.05, SEEA+anti—miR —~NCZH 4%

Fi I G 30 v B S BB e R S R T i
AR F 0% FH ARA2TA M B e 0T 5. BRAE A 50 I
miRNAXT A P12 W1 K 07k 75 175 130 i 1) A B F Ay
E", AR B IR RAPR A Je R R o B F AL
il, IR IETT R 28 SR HLH 7 1),

A 78 45 B s T K2 ARA2J4H S FHmiR-7a-5p
KB T, WE AR APHE L7 miR-7# 14K
PR BT AT T RS AP A et
Ballegaard25 I AU iiE S HmiR-7 ] 1 4 B P JE A
PrER). ARG R S R SCHROE 25 RARRL, BTk

B R U L 4 S 1) LR T PR P
SN, miR-7 R ek i I K SR 2RE . CaoZE
RRIKAESFIRNA SNHG 1#E L i FimiR-7/NLRP3i&
BARHEW SRR AL R IE. $RmiR-Ta-5SpRik /KT
TR RE T K AP, A 78R I R i R ZH ARA2) 40 o
J1RFART TR, M TR T, #0HlmiR-7a-5pFR
A TR 3 ARA2JZH B3 5 M 4R B T2, 2 b e Rl AT
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e A miR-7a-5p 1A vl @ I /> ARA2D 40 R H -3k
MEMRAPHE V. $E77miR-Ta-5pFik /K V- T i vl R
JE IR ARA2IAH L YH T35 T N 25 AP SE [ B, AHIF 5T
BB R AT miR-Ta-SpfEAP K A 1L FE Fh O/ LA, 42
FEDR TR 52 7S PIAS AT B ymiR-7a-SpAI#ERE K], XU
F RS S2I8IF B miR-7a-Sp r] #E [ 45 A PIAS1, H 0] it
[FATEPIAS1RIX, BFFLRWIPIASITEAPK B 1 2R
IR H B EAE A R ARG, #—D M K IPIAS]
AL VR RS TAT145 2 M 5 308 % 3t T R #4011 4 i
PERMWSL 5 R o laE 45 RAL, A0 7045 R R
R 3 R ZH AR42JZH B FFPTAS 1380 PRI, 6 HPIAS1/E N
BERK S 3 AP ARA2I40 il 2ARRIE. IRFAAPK
ML I 9 RAE A K SRR U 5 4 & RAELR A IR
IRFAE F SR FET 1 3 Z R KNP, ChenZE W 78 oK
PIAS1 7] H#ZREMAPK/E 55 SIS 5 5EW K
A ROR R, AT U 45 R INPIAS Lid i ml {ie 2k i
i 98 M 6L 4 PR A RA2JHE G FEAak LR 12, 4347 R T g
NPIAST/K P T i i S MAPKAS 5 % S IS 2 i
A F T 98 SE A JRE S T PARAER 2 RE IS, (HOG T3
R IBIIMAPKAS 557 S48 RKIEVEH FRIRANIRTT.

25 E iR, miR-7a-5pfE AR42JZH i & i ik I ]
PEEANMIPR T, S0 B A, A 78R B IR SEmiR-
Ta-Sp AT 71 [ R RS R PIA S 1R A HE T (R #EAP A
A R, ARG T HBARE RN FR it — PR %R, W]
NmiR-Ta-5pEAP KR H T 5T S APYR YT R {3
LA,

load FE,
XRE=

SPEIFRAR 2 (acute pancreatitis, AP)A R R IZFTF 5,
SO B ARVE TR, H RIS T APAIRALE AR 52 4z B,
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A B 1.5 mm miR-NC
miR-7a-5p
el 1.0 -
WT-PIAS1 3UTR 5'gugaguaacAUCguu-GUCUUCCc 3 i
[ LI i
miR-7a-5p  3' uguuguuuUAGUgauCAGAAGGU 5' ﬂ*ﬁ 0.5 -
MUT-PIAS1 3UTR 5'gugaguaacUAAQuU-CGUAGAGC3 =
0.0 ‘ ‘
WT-PIAS1 MUT-PIAS1
c D 15
i ¢
« H e
R N A5 W10
¢ & & & E
Q_,% Q_:\ & & juuss
& N & & ;\;I[ 05
# 0.5
PIASL SR w— -- 2 =
GAPDH ~
- GRS e N 00

B 5 miR-7a-5pEBEiEIRPIASIHIZRIA. A: PIASIAY3 UTR & A SmiR —7a—5p I AMURTERFS; B: W ERRESSE; C. D: miR—7a=5p
JEPRPIASTEE FIMYFK. 'P<0.05, 5miR—NCZAFFS; P<0.05, Santi-miR—NCZHFEL. PIAST: [ VE S5 SAME TG TR F-10E &I 1.

A B 1.0 -

0.8

=L
IO B

0.6
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PIASTZE FHFERTERIA
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RTHEZH D 50 -
FUEAZH
FUlEEk+pcDNA 40 |- a
Ut +pcDNA—PIAST .

Fied

20 ¢
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24h 48 h 72 h

AHHETENE(OD490 nm)
o
(6]
o))
| I—
(@]
T2 (%)

6 PIASIETRIANRARI AR R MIRARA2NEIERATAVEIE. A, B: PIASISEHFRA; C: PIAST FER N BRIR 2 BRI AR 420 M85 520, D:
PIAS I R IR R IR AHIE AR 42 FE T RIS, P<0.05, SRR P<0.05, SIEEIA+pcDNAZHEES:. PIAST: iE(UE SH ARSI
RS IR 1.
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A -®~ anti-miR-NC B
& anti-miR-7a-5p
=& anti-miR-7a-5p+si-NC
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A B, KR RIET 25 2 Mok KOk e
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J7 SR,
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AW I F A 7vmiR-Ta-5p 5 AP KR AR S R R HIAH P
S FRBAEAE FIAR, SOAR DI 10 2 48 7~ APEUR AL
AL 1, it — B R APEUR LA AL KR,

el =l

AW T F B H AR R mmiR-Ta-5p 5% (E 54 A
ST R TR AR #01 Rl 71 (protein inhibitor of activated
signal transducer and activator of transcription 1, PIAS1){EAP
BURHLEIREE RIS R, TN N — 2R A ShYsese it 7T 51
S8 FER, XTIGIRSE S APIRTT RO IS %

I %

AW 7196 FH e R ) 2 A PSR A0 f i 4 40 g e
miR-7a-5p 5PIAS1FRIA/KF, Kl #li|miR-Ta-5pik I
PIAS1 FRIAXTANMIGTE . T AIRZMR, UG KBRS
TR MImiR-7a-5p S5 PTAS1FIHE B 1 . 78 JB i 4 40
HH B B IFmIR-7a-5p S5 PIAS (IR [H] 5% .

AHIFFCAESE R AR 2 41 P miR-7a-5piE T, PIAS1ER
ISP, HHImiR-7a-5SpFRIAELPTA S 13 %k n 1| 24
P, SRR S FERIES2miR-7a-Sp Al 6 [ i1 41
FERIPIAS IR, FHIPIAS1 1A Al HAH | miR-
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