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Abstract
BACKGROUND

Acute inflammation caused by acute pancreatitis

Baishidenge  WCJD | https:/ /www.wjgnet.com

(AP) is extremely harmful to people’s health
and can be life-threatening in severe cases. Its
pathogenesis is complex and not fully understood.
MiRNAs have been involved in the pathogenesis
of AP. It was found that miR-181a-5p can inhibit
cancer cell migration, invasion, and angiogenesis.
MiR-181a-5p can also inhibit gastric cancer cell
proliferation, invasion, metastasis, and epithelial
mesenchymal transition. Inhibition of miR-181a-5p
expression inhibits cell proliferation and invasion
by negatively targeting INPP5A, and enhances
apoptosis of cervical cancer cells. In addition, miR-
181a inhibits the growth of pancreatic cancer cell
lines, reduces their migration, and increases their
apoptosis. However, the effect and mechanism of
miR-181a-5p on the proliferation and apoptosis of
AP are still unclear.

AIM

To investigate the effect of miR-181a-5p on acinar
cell injury in AP and the potential mechanism
involved.

METHODS

An AP model was constructed by treating rat
pancreatic acinar AR42] and MPC-83 cells with
100 nmol/L caerulein. Different groups of cells
were included: Con group (normal cells), caerulein
group (treated with caerulein), miR-NC group
(transfected with miR-NC), miR-181a-5p group
(transfected with miR-181a-5p mimic), anti-miR-
NC group (transfected with anti-miR-NC), anti-
miR-181a-5p group (transfected with anti-miR-
181a-5p), caerulein + anti-miR-NC group (caerulein
treatment after transfection with anti-miR-NC),
caerulein + anti-miR-181a-5p group (caerulein
treatment after transfection with anti-miR-181a-

2019-08-08 | Volume 27 | Issue 15 |
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5p), caerulein + pcDNA group (caerulein treatment
after transfection with pcDNA), caerulein +
pcDNA-PIAS1 group (caerulein treatment after
transfection with pcDNA-PIAS]), caerulein + anti-
miR-181a-5p + si-NC group (caerulein treatment
after anti-miR-181a-5p and si-NC co-transfection),
and caerulein + anti-miR-181a-5p + si-PIAS1 group
(caerulein treatment after anti-miR-181a-5p and
si-PIAS]1 co-transfection). Cell transfections were
performed by the liposome method. The expression
of TNF-a and IL-6 in AR42] and MPC-83 cells
treated with caerulein was detected by enzyme-
linked immunosorbent assay. qRT-PCR was used
to detect miR-181a-5p and PIAS1 mRNA in AR42]
and MPC-83 cells treated with cerulein. Western
blot was used to detect protein expression. Flow
cytometry was used to detect apoptosis. Dual
luciferase reporter gene assay was used to detect
fluorescence activity.

RESULTS

After treatment of AR42] and MPC-83 cells with
caerulein, the expression of TNF-a and IL-6 was
significantly increased, the expression level of
miR-181a-5p was significantly increased, and
the expression of PIAST mRNA and protein was
significantly decreased. Inhibition of miR-181a-5p
expression and overexpression of PIAS1 inhibited
the expression of TNF-a and IL-6 and inhibited
cell apoptosis. MiR-181a-5p negatively regulated
the expression of PIAS1, and inhibition of PIAS1
expression reversed the inhibitory effect of miR-
181a-5p on apoptosis of AR42] and MPC-83 cells
treated with caerulein.

CONCLUS/ON

Inhibition of miR-181a-5p expression inhibits
caerulein-induced AP-induced acinar cell injury
via mechanisms that may be related to the targeted
regulation of PIAS1. Our findings may provide
new targets and new ideas for the diagnosis and
treatment of AP.

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

Key Words: miR-181a-5p; PIAS1; Caerulein; Acute pan-
creatitis; Apoptosis
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DA
HE E5
HEZ=

SRR £ (acute pancreatitis, AP)3| A2 69 St £ g 2
AAVE 8 B K, B ERA R AG. LA
BB B, AT AFHE, FRAImMIRNAL L T
AP Z gt A2, B A ImiR-181a-5p T ¥ J 2a e,
A, AZ A E A R miR-181a-5pif e 47 B J&
mpayga ., 124, A5 Fe L) LA, 4 ImiR-
181a-5p& ik Tl it §i @ 2@ INPPS AP 4] 2m il 3g 74
FodZ %, Y4585 % 0 IR . miR-181a T #p4H] EA%
e ey A K. RV iEAS, 3w . 12miR-181a-
SpAEAPHI G 38R T F 49 % BAE R AUH] R A
=/

AF 7miR-181a-5paTAPAR i 2 J03R 15 69 % i Bt e
89 VE R AL,

Fi%E

JA100 nmol/L#Y ik Bk 4 22 X MR ME /L ARA2]
FMPC-83 M AP A % HCon%l. Caerulein
28, miR-NC#L(34#miR-NC). miR-181a-5pa (4%
#miR-181a-5p mimics). anti-miR-NC#L(%%#anti-
miR-NC). anti-miR-181a-5p£E (¥ #anti-miR-181a-
5p). Caeruleintanti-miR-NC#1(%% Zanti-miR-NC
J& #t47CaeruleinZ #2), Caeruleintanti-miR-181a-
SpZE (%% #anti-miR-181a-5p/& # f/7Caerulein&lt),
CaeruleintpcDNAZA(#; #pcDNAJG # 47 Caeruleinit
#7). Caerulein+pcDNA-PIAS12A (%% 4pcDNA-PIAS1
J&#4TCaerulein4 #2). Caeruleint+anti-miR-181a-
5p+si-NC#ia(anti-miR-181a-5pAsi-NCHk 45 3¢ )5 3
frCaerulein&t #2), Caeruleintanti-miR-181a-5p+si-
PIAS14E(anti-miR-181a-5p#=si-PIAS1 244 3 j5 it 47
CaeruleinZt 22), A g Fifk ik 3% 4 £ AR42JF=MPC-83
2 . B o IR B IR R I SR A I 7 ek Ak AL 28 AR42)Fw
MPC-834a fitL 49 TNF-o 421 L-649 % i% ; qRT-PCRA&M]
AR42]JF=MPC-83 4% i, ## miR-181a-5p. PIAS1 mRNA
# & ik K -F; Western Blothei| & & &% ; AR @R
i) 2 LB £ AR A B AR AR AR B A 52 B A6 i)
K EME.

ZR

3 Ak 4L 2L AR42IA#MPC-83 28 #L )5, TNF-o#=1L-6
# &3k B % 35 miR-181a-5p#y kA K-F 2 FH I3
PIAS1 mRNAF= % & 9 & A K-F 2 & %4K. miR-181a-
Spap ) & A FPIAS13E & ik 37 TNF-aA=1L-649 &
ik, At A . miR-181a-5per i 35 PIASI; 47
HIPTAS1 A A i 35 7 #p4|miR-181a-Spaf v sk pk 4L 22
AR42J4=MPC-83 £m fL64 8 T4 I VE .
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0315
SRR 28 (acute pancreatitis, AP)& A P REG IS H
UM B B A, Ak DU IR R E8 JORE S8 T2 SERIE
I, FmTE B2 AR, PR IN AR AR A B R R
LEAAEN, BRI R BHLHIT T R R T B E
= ZMmiRNASTEAPH R RIS, SAPRIKER
AR, WHFLHAEAPRIR ML T I A B TN APH)
WA ST SEALHT 0 B A VAR, W7 K BmiR-181a
FE o o I 2 23 el e, AT DA i 2H 23 28 P O 1A
RAEMIRAE, INE AR ™ EAEEED; HmiR-181a
REA ] R e 20 L R ARG B s T T
B, AmiR-181a-Sp7EA P FIELAARE FHLEI I AE 4L
=54 5 GRS T (signal transducer and activators
of transcription, STAT)i% {441l 2 I 1(protein inhibitor of
activated signal transducer and activators of transcription 1,
PIAS1)Z —Mip e A s A, MR KRR R,
AR R AT HE AL ELRF T R IPIAS L] 41|
RAE AT T 10 B 8 BT BT Ak, 1) iR (= 28
LR, PIAST A BEAR L U BR Bl i 1k, $0e) 2 44t
%, BEIT O S ER BB IR 5 4k S sl 1. A
SCEAEWTFimiR-181a-5ps) R IR 7T A PR AT 7%
Paftsome L SPIASTISC R, DURSAE L2 5 5

1 #RRT3EA

1.1 A AR AREANAARA2] . MPC-3814 [ H [ Rl 2%
Bt b n B . AP AR RV R 32 L5 AR AR HL b=
B, MIEZRIE H 3£ E SigmaA 75 fG4- M35 . RPMI 1640
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IR A5 H 22 EGibeo A F]; RNAFRBUAA & R
SRR FIqPCRIR I &% I H AN Takara 2y &), BEEX G2
W B35 (enzyme-linked immunosorbent assay, ELISA)fG:
WG 3 EEEAR VIR AA A F]; Western Blot
B BCARGH &, BEEEAV-F AR KR
(Annexin V-FITC)FIULL I EEP GG H = KA
IR FUIIT; R FR Bl 5 DR X7 S 1 5%
[EPromega/A &; Lipofectamine™ 200054 447 & H
FH Invitrogen/A 75 FALHMIE H 2L 2R KA A, bl
ABaxZ sifEfiih. i ABcl-2Z k. RITA
cleaved-caspase-3% W fEHUIE. i APIAS1 Z wfEHT
& %PTINGAPDHZ sLfEHUA. (LEHtRlgG-Hitlid
A4 WIFE (horseradish peroxidase, HRP)IJM H A6 5T fH L
AREVRHEA AR,
1.2 7
1.2.1 mpe3s i R APEAL: KRIBEIRIRIHARS2],
MPC-3841 & MEE 7= T 10% FBSHIRPMI 16408577
5, BT37 C, &5%COMERARE TR /2-3 dE—IX.
AR dIXARAJZHIRRD T 64Ut L, 555724 hfE A
100 nnV/LI MY IEE RS, R TR 51 G 4k 835 776 h, WA & H.
1.2.2 #mhe 5204 85 42 HUH FLRE 7 10 K UG v
AR42]. MPC-384Ji0 3 {b J5 Hp T-96fLAR , £54H /i
R A K 2R 80% I EAT S0, 1E 5 15 77 R K BRI i
AR42]. MPC-38Z1fBiAiN100 nmol/L 215776 hif
ANCaeruleinfl. AMALATAEEFIAR42T. MPC-384fiY
YENXTHE (Con)4; #miR-NC. miR-181a-5p. anti-miR-
NCAHlanti-miR-181a-5p/5uk 2 4 % 4y 28 5 FL R 77 11K
BRI AR ARA2T . MPC-3841 1, 43 HI3C JImiR-NC
ZH. miR-181a-5p2H. anti-miR-NCZ{ fllanti-miR-181a-5p
Y. APEFILNAPA, 10 W Healthy .
#anti-miR-NC. anti-miR-181a-5p. pcDNA.
pcDNA-PIAS1# 4 2 K B ARIRILAR42) . MPC-384H
ffiH, nti-miR-181a-5p 73 7l 5si-NC Hlsi-PIAS 1 L5 e 22 K
B IRIRIEARA2). MPC-3841frF, 4R )5 F100 nmol/L
R B 2 T 7726 h, 73 %lid N Caeruleintanti-miR-NC
2H. Caeruleint+anti-miR-181a-5pZfl. Caerulein+pcDNA
2H. CaeruleintpcDNA-PIASI4H. Caerulein+anti-miR-
181a-5p+si-NC#H. Caerulein+anti-miR-181a-5p+si-PIAS1
4, F e I Lipofectamine™ 2000187 & E AT #1F.
1.2.3 ELISA %4 M TNF-o A= IL-6 %4 & A : BURR i R AL T
JE R LA A, B B3, FRELTS AR i B ik
AT A
1.2.4 qRT-PCR% #miR-181a-5pF*PIAS] mRNA % i&
K- B Trizol 6 A R ER U RNA, FH i 4 s i
B HicDNA, 1% AceQ qPCR SYBR” Green MixijiH
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FFEATQRT-PCRITVEY 1. FEH 56495 C 30's, 60 C
30's; 72 °C 30 s, FL40MEIF; 60 “CLEKS min. FHXFFRIE
BRI
1.2.5 Western Blottei| & & £ A $REUSA4NEA,
FABCAEAERRNEHTEATE. $HEA LI
60 pg, SDS-PAGE/S, &L %% 2 PVDF/X
. St e A= W == A 190 min, 43K R —
Pi: RILABaxZ i fEPiik. RPTABcl-2Z swhEdTiA.
Gadi Ncleaved-caspase-3% wbEPiIA. AT APIASIZ
YA, Pt NGAPDHZ Wik, 4 CHE IR,
PBSHELR3IK, £S5 min; FHANAAXS R H) —HTHRP, =
L% E 2 h, PBSHEI3IK, BK10 min, Ji5 75K 2= L
W, FRNE R, BIGVEEBREIET, ¥ FHQuantity
Onelt i 7 AT A AL B, I % 20 25 1 4% RO T
DL H 5% FIGAPDH 2% I LU (B B A Rk 7K
1.2.6 K 20 e KA 40 i 8 == NS ED TARJERE
AL GH N, B SR A M, PBSIERVE2IK, N4 &
SR R A P AR R & U B S, e NS wLi
Annexin V-FITCIR 2] &5 RIS pLIYPLEEEHE F 15 min.
T A B AR I A e K488 nm AR B K530 nm4k
(7 LB, S 3K,
1.2.7 3K F B4 A B AR 5 548 M miR-18 1a-5pxt
PIAS1#)32%)if 45 TargetScan® ¥ 4 i /RPIAS1 3'UTR
X3 A miR-181a-Sp4h &0 A1, K g A 20 R 5 7 5k
[AI#E SPTAS1HI3'UTR- %G R MR IS H A (W T-PIASI
MIMUT-PIAST), B £ AE K K SRR AR v AR42]
MPC-3841 g e b F-24FLHR (5 X 10*4~/4L), FranfusE K
Z80%fih &, FiLipofectamine™ 2000 WT-PIAS1 A1
MUT-PIAS1ZH 41 53 7 %% +miR-NCHImiR-181a-5p. K
5 U B S LR, A 5% ' 3R i R A5 i RS IS AT 3L
PG T AR TSI T . S I 45 A LA Ot e M AN
Renilladif 1 (1) ELAEREAT GL it 0 4. SES0 B E 3K,
Beit 2 Ab3R R HISPSS 20.00HE47 45 12401,
Yokl imean+ SD#IR, B4 ELEATHG S, £ 4L i
KPR T 22001, AP<0.05% /R 2 536 Gt 275 X

2 B8

2.1 miR-181a-5pF=PIASI/EAP & # o7& & sk Ak ih 5
8 R A 6, 20 AL P 6 Rk QRT-PCRAGINSE (K 1A, B)
ow, SR, APE 75 miR-181a-5pHIKiA
KF 2 E T, PIAST mRNAKIRIAKFRERIL 5
XTREZHAH B, RO LR AL 2K AR42T 40l MM P C-38 41 i1
HimiR-181a-5pfIFKIE KT 5 T+ 1, PIAST mRNA%
IK7KF B3 R %(P<0.05). Western Bloth 4 H(EI1C,
D)i7R, S@EHMLL, APEE METFPIASIEANER
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TR 503 AR 55 HRAL AR EL, SRR AL 2 5 AR42T
YA AIMPC-3841 f rFPTAS 12 (R IE /K B3 %
(P<0.05). 7T W, 7E e kAL 7 ) AR42TRITMPC-3 84 it LA
Je AP 175 HHmiR-181a-Sp i #i4, PIAS LKA,

2.2 #pHmiR-181a-5p & ik xF /st Ik % F 49 AR42] Fo
MPC-83 2 it X & B F F ik 09 % qRT-PCRAT I &5
RER2A) IR, 5CondlHLL, Caerulein41AR42JF1
MPC-8340 8 HmiR-181a-5pfRiEK R ETHE, 5
Caerulein+anti-miR-NCZH#H Y, Caeruleintanti-miR-181a-
5pZH \imiR-181a-5pFik K1 .3 T~ [£(P<0.05). ELISA
R R (E2B, C)irr, 5ConZHAHEL, CaeruleinZil
AR42JAIMP C-83 41 g HIL-6 FITNF-ou [ 75 5 S5 35 T s
5Caeruleint+anti-miR-NCZH#H Lk, Caeruleintanti-miR-
181a-5pZHIL-6 FITNF-o ] & & i 3 F#K(P<0.05). 7
UL, M miR-181a-5pR A ] 7Y Ak 75 T [ AR42TF1
MPC-834H fifd 5 ik K- 1) 2R 35,

2.3 #p#miR-181a-5p & A %7 d & A5 F 49 AR42] Fo
MPC-834m oL 8 =89 % a1 L4l BRI 45 SR (B3 A,
B)iE7R, 5ConZHAHEL, CaeruleinZH AR42JFIMPC-834H
MET-ZEE T 5, SCaeruleintanti-miR-NCZHAR L,
Caeruleint+anti-miR-181a-5p41AR42JFIMPC-834H g
T3 I 3 PR (P<0.05). Western Blothall 45 5:(E3C, D,
E)iR, H5Cond1AHLE, CaeruleinZl AR42JFIMPC-8341
ffifBax. Caspase-3 1 H FRIA/K-F- 53 T &, Bel-2ik
H FIFRIE /KT 8.3 F4{%; 5 Caeruleintanti-miR-NCZHAH
tt, Caerulein+anti-miR-181a-5pZHBax. Caspase-3£5[]
IRIE KT B3R, Bel-2@E AR ILKEEET &
(P<0.05). 7] W,, $#ImiR-181a-5p i il i ikiF 5
] AR42JFIMPC-834H i T~

2.4 PIASIit & ik 57 2 k3 F- 69 AR42IA=MPC-83 %8
FEA54% 49 %7 Western Bloth&ll 45 S (E4A, B, F, G, H)
BoR, 5CondlfH L, CaeruleinZl AR42JFIMPC-8341 i
HBax. Caspase-34 H &IA/KF- 5 THE, PIASI,
Bel-28 FI FIZRIA K B35 BRI, 5 Caeruleintpc DNAZL
AHLE, CaeruleintpcDNA-PIAS14HBax. Caspase-325H
HIRIEKT- B ERRK, PIAS]. Bel-22 FHRIEKT
B ETHREP<0.05). ELISAVEAG 25 S (4C, D)EIR, 5
ConZl M LL, CaeruleinZl AR42JATMPC-83 4 fifd HIL-6411
TNF-off) & & 5% - 5; S5Caeruleintpc DNAZHA L,
Caerulein+pcDNA-PIAS I HIL-6 A1 TNF-ouff) &5 2 i % B¢
K(P<0.05). VN A Ak il 25 S (BI4E) 7R, S5 Condl
AHEL, CaeruleinZH AR42JAIMPC-83 41 i T2 % .35 T =,
EjCaeruleintpcDNAZH A L, Caerulein+pcDNA-PIAS14H
AR42JFIMP C-83 4 4 - 2 I 3 P IK(P<0.05). Al I,
PIA S ik il F 4 IR 75 F B AR42JFIM P C-83 41 ifd
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A B (o]
®'5 1.5
i a >

&4 <

X Z 1.0 PIAS1
z3 g

12 )

] 205 a
o E e GAPDH
2o Zo0

Healthy AP Healthy AP
E F G
mm Con
i . Con

ﬁ 4 Caerglem 'KJ L5 Caerulein

\53“3 T ¢ Hﬁ

K T Z

E Z 1.0

T2 E PIAS1
& 205

= - £ GAPDH
Zo Z0.0

AR42] MPC-83 AR42] MPC-83
1

D
Healthy AP 1.0
K)
75 0.8
— &
C— 06
R a
% 0.4 ——
=
~ 0.2
-__
200 —
Healthy AP
H
mm Con
0.8 Caerulein
%
Con Caerulein Con Caerulein H%O.G
e T e 04 c <
v T
<
= 0.2
_-ar e
200 —
AR42] MPC-83

mMiR-181a-5pFIPIASITER I FRIR IS B B RS S RIRISEMRPAITRIA. A: miR—181a—5pFIPIASI/E SN ERRRR 58 BB A RE

STREZHIMTE IR, B: PIAST mRNAEZMEBRR A B E AR IR ISP EUZRIK; C. D: PIAS1TE A {E 2V EBR 48 B E A R BE 2R &
FIZK; E: miR—181a—5pfERIEIAIS SHOAR42J A HUZRIR; F: PIAST mRINATEREIAA SFHIAR42/4H1EPAUZR; G, H: PIAS1EE FI7ERTIER

7 SHIAR42JANAIFGA. P<0.05, vs HealthyZH; P<0.05, vs ConZH.

A . Con B . Con (o3 . Con
Caerulein Caerulein Caerulein
4 _ ™ Caerulein+anti-miR-NC B Caerulein+anti-miR-NC B Caerulein+anti-miR-NC
Caerulein+anti-miR-181a-5p 500 r Caerulein+anti-miR-181a-5p 400 -+ Caerulein+anti-miR-181a-5p
X a a
f 400
Tg 3 2 T 2 300
& 5 300 ¢ 5
% 2 k) £ 200 r
| © 200 3
%1 = Z 100
& 100 =
E
0 0 0

AR42] AR42]

MPC-83

MPC-83

AR42]

MPC-83

2 HPHImIR-181a-SpERIAXSRREEAKE SHIARA2IFIMPC-83 LRSS AER FRIKAVEIA. A: miR —181a—5SpHRT A B: HIfilmiR ~181a—5p7%
TR R S AR 42 FIMPC—83ZHIIIL —6 25K HIEAM; C: I ImiR —181a—5p 7Sk A MUK SHIAR 42 A IMPC—8 3T TNF— o ZR IS

'P<0.05, vs ConZH; ‘P<0.05, vs Caerulein+anti—miR —NCZH.

T, 4 P 28 AE A7 IL-6 M TNF-au ) .

2.5 miR-181a-5p¥e &4 PIAS1#9 & ik jfijd TargetScan
B E I FPIAS1 5 miR-181a-5pfELESE & i (H
SA). PG ER RS FE A I 52 56 45 R (KESB, O) &R,
WYL RIPTAS1 R RIS AW T-PIASL 5, KT
miR-NCZH, miR-181a-5pZH AR42JHIMPC-8341 g )%
FE S T 53 PR (P<0.05); T EE Y2 AF RIPTA S13E A
FILFMAMUT-PIASG, HH#TmiR-NC4, miR-181a-
SpZH AR42JHIMP C-834H il 1) % ) 2% Wl 7% 1 22 e A ¥
#. Western Bloth6 il 5 5. (5D, E)dir, M#FmiR-NC
¢H, miR-181a-5pZ4LAR42JFIMPC-8340 it HPIAS 145 [ 1)
FIE K2 P A Fanti-miR-NCZH, anti-miR-
181a-5pZLAR42JFIMP C-83 41} FPTA S 125 I IRk
K423 T 5 (P<0.05). W] AL, miR-181a-5p ] #E ] {45
PIAS1HIRIA.

2.6 #HIPIAS] & ik 1% 4 7 4 miR-181a-5p & ik AF d
¥ IR 569 AR42]4A=MPC-83 4a LR 4 #9 %% % Western
Blotf il 45 S (KI6A, B, F, G, H){E R, HCaeruleintanti-
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miR-NCAAHLL, Caeruleintanti-miR-181a-5pZHAR42]
FIMPC-834 g+ Bax+ cleaved-caspase-3£% [
BRI #E BEK, PIAS]. Bel-2E AMRIAKTF &
Z T+, HCaeruleintanti-miR-181a-5p+si-NCZHAH EL,
Caerulein+anti-miR-181a-5p+si-PIAS14HBax. cleaved-
caspase-35 [ [FRIE /K F 5.3 T+ &1, PIAS1. Bel-2&H
R8T K T i 2 FRAIK(P<0.05). ELISATEAG 45 B (1&l6C,
D){E 7R, 5 Caeruleintanti-miR-NCZLAH Lt Caerulein+anti-
miR-181a-5p41AR42JFIMP C-83 41 f HIL-6 A TNF-o,
)5 82 F#K; SCaeruleintanti-miR-181a-5p+si-
NC# L, Caeruleintanti-miR-181a-5p+si-PIAS14H
IL-6FITNF-ou [ 7 2 2 3 T 51 (P<0.05). it =4 fu Ak
M&E R (E6E) 2R, SCaeruleintanti-miR-NCZHAHEL,
Caerulein+anti-miR-181a-5pZH AR42JFIMP C-83 41 g i
T-R B EMK, SCaeruleintanti-miR-181a-5p+si-NCZH
FHEL, Caeruleint+anti-miR-181a-5p+si-PIAS12HAR42JF!
MPC-832H i T2 i 3 T 15(P<0.05). 7] I, #iHIPIAS]
FEIRHE T AN HImiR-181a-5p ik X 1 i ik 5 5 1
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A Con Caerulein Caerulein+anti-miR-Nc Caerulein+anti-miR-181a-5p B

10 10" 10° 10'

10° 4 10° 10° 4 10° 4
Q = 10° FEs ; — 107 4 — 10° EE Con
e i = o m Caerlein

m Caerlein+anti-miR-NC
Caerlein-+anti-miR-181a-5p
10' 10" 10 30 a
a
10° e T 10° oo " . 10° . T 10° T " T 2
° 100 100 100 10 10° 100 10 100 10 10° 100 100 100 10 10° 100 10 100 10 £ .
Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC ﬁ’ - c
’ . = 10 T
Con Caerulein Caerulein+anti-miR-Nc Caerulein+anti-miR-181a-5p =
10° 10° 10° 10°
0 |

10° 4 10° 4 " 10° 4 10° 4 AR42) MPC-83

8
2 2 2 2

O w10 ; 107 4 w107 4 = 107 4

01 * 10t 4 10 4 10 4

10° il 10° it L. 10° S STLEE = 10° 4 ; 2

10° 100 100 100 10° 10° 100 100 100 10° 10° 100 100 100 10° 10° 100 100 100 10°
Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC
« «
¢ o oo oD E
S &P S S
O > S S ng/&@@
& G I & & O A AR42] MPC-83
Il Con Il Con
o B Caerlein e RN
cl- B Caerlein+anti-miR-NC aerlein-+anti-miR-
— - — — o — 1.0 Caerlein-anti-miR-181a-5p 1.0 Caerlein+anti-miR-181a-5p

0.8

B — - ——_—

)
® 06 3 os
Cleaved- |
Coopage3 T W N e T W — i 04 o4
= =
jung =
= 0.2 oo 0.2
coo M :
0.0 0.0
AR42] MPC-83 Bcl-2 Bax Cleaved-caspase-3 Bcl-2 Bax  Cleaved-caspase-3

3 HIHImIR-1810-5pFRIANITREEARIE SHIARA2JAIMPC-83 MBI T ARG, A, B: HHImiR—181a—5p BN HUEIAIA FHIAR 42JFIMPC—83
YT, C: S, D: HIHmiR —181a—5p ik FIATA SO AR 420 AIELH TR 2R F R A5, B: HIHImiR —181a—5p Rkt
AR SHHIMPC—83 4RI RET A & I FER AU, 'P<0.05, vs ConZH; P<0.05, vs Caerulein+anti—miR —NCZH.

. Con I Con
A B mm Caerlein c I Caerlein
B Caerlein+pcDNA B Caerlein+pcDNA
> >
@‘\x ey @“x S 08 Caerlein+pcDNA-PIAS1 500 Caerlein+pcDNA-PIAS1
& A A e SF
s f I8 I s & I Ip ) 400
[S3 [S3 ik 0.6
{1
= 300
B2 i o s e Y €
Z £ 200
& o
Z
AR42) MPC-83 0.0 0
AR42]) MPC-83 AR42) MPC-83
mm Con . Con & X Oy & Xy
D o Caerlein E i Caerlein F o &\@9 Q@Q(qx‘?(g o (3?}0 Cg(?f\(\q\?@
I Caerlein+pcDNA I Caerlein+pcDNA &Q' 0@ & (?Q' ¥ (36 Gpg (}pg
400 Caerlein+pcDNA-PIAST 20 Caerlein+PcDNA-PIAS1 & & & & s F & &
a
a
300 a 2 B2 M e O  ——
2 =2 ¢ .
> 5 T
g 200 . # b BaX e W - —
? - c i
£ 100 = Ew
= -
e W - — ————
0 0
AR42] MPC-83
AR42] -
G - Con H o Mo
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L0 1 mm Caerlein+pcDNA 1.0 1 mm Caerlein+pcDNA
Caerlein+pcDNA-PIAS1 Caerlein+pcDNA-PIAS1
0.8 a 0.8
a
X c X
F 0.6 T c . 4 0.6
0 - bu
g 0.4 a T HE 0.4
£ :
Zo2 <02
0.0 - 0.0
Bcl-2 Bax  Cleaved-caspase-3 Bcl-2 Bax  Cleaved-caspase-3

4 PIASHT FATIRIEERLE SHVARA2IFIMPC-834BIBEVEZIN. A, B: PIASIE 134K; C: PIASII FR N TREEIL A FHIAR 42 FIMPC 8341
IL-6FGRHIFEN; D: PIAS1IS FR A FRIEERKS FHIAR42JAIMPC 834 TNF~a FA HISEMH; E: PIASTIS AN TRIEIKIA FHIAR 42/ /IMPC 83
YHBEIRAT AR B o EI, G: PIAS UL FA % FUtEIA A AU AR 42J A0 E T ARSE 8 3 R 1520, H: PIAS i a4’k S:AUMPC—83
R A AR HIRN. 2P<0.05, vs ConZH; P<0.05, vs Caerulein+pcDNAZH.
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A B AR42] C
> L5 mm miR-NC > 15
= miR-181a-5p S
g g
WT-PIAS1 3'UTR 5'aaguuguuucccuGUUGAAUGUU 3' @ 1.0 = g 10
| T 3
miR-181a-5p  3' ugaguggcugucgCAACUUACAa 5' S5G o5 8505
o 3 Q&
56 56
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5 miR-181a-5pEEEIBHRPIASIHIZRIL. A: PIASIHY3 UTR & HmiR —181a—5p G MU

miR —181a—5plfFEPIASIE FHIUZGA. 'P<0.05, vs miR—NCZH; P<0.05, vs anti-miR —NCZH.
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6  HIHIPIASIZRIAISEE T HIHIMIR-1810-5pZRIAXIRIEERK I SHVARA2JFIMPC-83LMIRIARHIRIN. A, B: PIASIZEFIFRIK; C: HIHIPIASI A

JAT S AR 42 FIMPC— 8341 TN F—a 20K 5

AL T HI IR —181a—5p 2R MUl SEHUAR 42JFIMP C—83ZHIIL—6 ZS RSN, D: HIHIPIAS1 ZSR %L T miR —181a—5p 76X 4] il

2 E: HIHIPIAST FK 0% T HII ImiR —181a—5p Z X X RRIEIAIS SO AR 42 AIMPC — 8 3211

RIS, F: Se b IiaiAl; G: HIIHIPIAS #iRid % T ImiR — 18 1a—5pF R A FOIEEIAIA FHUAR 42 AR T AHDS R N FA IS, H: HIFIPIAST

FOREE T ImiR — 181a—5p oA MUEEIATR SHIMPC -8 3B T HEDC &R I ZIAHI

Caerulein+anti—miR —181a—5p+si—-NCZH.
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ﬂﬁ 'P<0.05, vs Caerulein+anti—miR — NCfﬂ P<0.05, vs
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ARA2TFIMPC-83 40 i A T~

3 iMie

APRIIE R L E R, HotkEZ, HiTFERE
Y N5 ST B e 014 s i e e £ A s 4110 10371
miRNASTEAPI R A K Py B A 0P, R Rk
fmiR-18 1aif ik 45 Th AL 11 10 R IE S5 5l 2 5
Z R R AR RN, miR-181afEZ4E 2D ILEZE
B Mg T RAE, ATE NS AR 2O U LI
(A b M, FIREmIR-181a7E 28 KU IE S5 48 i
AN A, W AR B miR-18 1a3R A Ay
BRI 5 3 FISH-SYSY A M i A, % # &8 u 4 f A fr
FEA™. miR-181a-SprE AL AN Rk, i Rk
miR-181a-5p A i #E 7] Kras 31 il L i Jes 41 i 386 5E 155
SHpIE T, i FTEmiR-18 1 T LU 5 6 i e 41 it
122806 A1 T AHT T 45 B BoR, 76 W IEE K AL BEAR42]
AIMPC-8341 il F'miR-181a-5pri i, #M#HmiR-181a-
SpAid w] kb 2 K- R A B A -au(tumor necrosis
factor-o,, TNF-o0)Fl 1 41 i/ 25 -6(interleukin-6, IL-6)]7)
W, FNEILHHLPE T, EPH0HImiR-181a-5pRIA RE LRI MY I
IR 5 PR R A Y A L

PIAS U@ B S TATH#4 356375 P 8 1 0] 5 M i it
Z—, PIASTE A IE AL 1 ShhiE Sl gl
Yl FRAT T 7 P AR TR 2578 70, BRARILRIA T LIRS
YRR 2568 J31. it FIAPIAS1 AT LB 41N F-x B
TR B AN M TR A A, R G O LR I
FEESYT. BT R DIPTASIFEAPHRE L, UIB
PIAS1 24858 Ny EEIRTE 1L ) caspase-3F T 1812155 S5 KBk
BRARE A IE T, PIASIIE S 5 T WL RA S 1 E
JIR PR VL AT P 1) 2 i S ), AR S 4 A SR B, 7 T ek
R AL AR42JFIM P C-83411 i HHPTA S 1K %15, PIASI
Tk ik AT A 2 RE R T TNF-o fNIL-6 [ 2235, #d4
Mg T, HmiR-181a-5p# [ 51 42 PIAST; #IHIPIAS]
FIE T HE T AMHImiR-181a-5p X R ek ik 4L FLAR42TF
MPC-834H i 1) 3 T 4 .

Bel-2 & To iR B, Bax2 i T e gk, —3%
SEA ATHIHIB -2 T fiE, Bax/Bel-2 HLAE T M 3k
MO TS, Ak, caspase-3/2 4T T-15 5 &2 1 <88
g, cleaved-caspase-3£5 [ [FRIA K- ] AR 4H
TR RO A 70 R AT T B K 5 1) i e B v 4
T Fcleaved-caspase-3. Baxi#iA, Bel-2{K# k.
H#miR-181a-5pF A MPIAS 1L F ik ¥ cleaved-
caspase-3fIBax ik, fEifBel-23K %, HmiR-181a-5pHt
] 7 A1 PIAS], 1 BmiR-181a-5pa] AEiETPIAS1 50
Bax/Bcl-2/cleaved-caspase-3 (11718 M T 47161 40 F 3 T
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25 FFTA, #ilmiR-181a-5p&ik n] LA Y i ik
75 (BRI A B IR T, BIRT LGRS e 5
HIAPZH IS, FALAHPT e 5 4L ] = PIAS 11E M 5206
Bax/Bcl-2/cleaved-caspase-3F K. NAPHIIZ Wi FITGST H2
PR AR BB

NERR

SEREE

SRR 4 (acute pancreatitis, AP)& /MR TLEEAE, W
TR, At bR T BT B SHE AR iE RS, 2
FhRAEA A S5 T R 28 1R FERE, ARk #5432
AN, BT R R e itk o S8 %
PE R LR BRE IR A I Bt R AR A
T, BEENUR SRS, AR T 2ORE A% i A 8 s
BIFETE. AL, BN R PR R AT G R YT AT AR
TRIT R, TS RS e R TT R 2R R R
HLAL. miRNAZ—F/NEGISRNAS T, W70 R
HNATAE AP DR B, 38 W] LARE AP MUAE T,
AIYENAPIIAYT FE AL A 252 MmiRN AT [
FEHXT AP T IREIN, X AP H AR 2 5E K1 [1F 521 J
FORTREMIFE L.

L

AT 5 R EmiR-181a-5p%F A PEH 5475 52, F0h
A ) B e RS T i miR-18 1a-5p 2 WA 5405 A P f
FIAT:, LS HFIPIASTZ (A 6 5 A EA TR AP 0,
FEAPHR R A R AL, UG IRIR ERS WG T 55452
AT SRR AR L

iR

WFFL 02 H F5RImiR-181a-5p, PIAS1, AP {155 5,
WG 2 EAPHMIR-181a-5pi 721k, PIASHKFEIL, 1
HilmiR-181a-5pRIA FHIL FIAPIAS 1357 T 411t F 4ok 2% A 34
ARA2JFIMPC-8340 i T2, #Hf] S K TNF-aHIL-6
M1k, HmiR-181a-5p#i[a] i #EPIAST. A DA T4
AP RIAR AR R SORE R 77K P Ak R i e,
HRTT IRt L.

LR A

AT BT S A2 FH e 2 A B K BRI R AL SR A 2 A P
B 5 4emiR-181a-SpHfi| FRIAMIPIA ST FIA I E A
JFURL, MT TS I 4H A s 5 7% P8, 3t 2 A A Ay 00 240 e 0
T=, Western blotfrlIPIAS1 2 13815, qRT-PCRAMImiR-
181a-SpAIPIAS] mRNAZIA /K, B G2 W pRHaA 0 1%
600 R ek R Ak P AR42TRTMPC-83 48 i Y TNF-a FITTL-6 1]
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FIk, PR BEHR A FE A 523646 MmiR-181a-5p5
PIAS1.Z [A][FJ#E [ 5 &R,

ARSI (145 FLRAE W I F A A AP A A, miR-
181a-5p A K- T+, PIASIHIZIE KT FEAK. 4]
miR-181a-5p&KIiA. I FKIAPTASTARIHAN LI T2 FE1IL,
TNF-a FIL-6[1 K IEKFF#{K. miR-181a-5p#lt[a) i iff$z
PIASI, $IHIPIASIZRIEW I T Hfi|miR-181a-5pxi Fy ik
FACFEARA2IFIMPC-83 20 M 98 T4k (B 1A% T A
S0 H ), SHZ AU AP I R0 kAT S I 7 kG
ER AR, LA R AEE— BRI PR 75 T AT 0F 7E 8.

miR-181a-5p#l ] 1 AFEPIAST; #ifmiR-181a-5pFKik.

ik FRIAPTAS 140 il B v 40 7 T AN TN F-a R L-6 1) 3R
ik, AT LB TR PTAS 2N A PAH K 4 RE K 1 1 IA ik
TR APHIEERE. MmiRN AR S SE R £ B 07 70 e
XTAPRIFZI$HTE 7 A 7L TG, AN FEImiRNAFZIAPH]
BERHLHIASE, 3G 7 HIAT R AL AEFmiRNA
FEAPH eIk S HAE LA, Al B A AN R
miRN A B FCHE I R A1 — 88 58 i 431X AP IR AT 40
JERE T BB, miR-181a-5pidit # [m] f I PIAS 15
R 0 B T A TN F-a FITL-6 34 it i ek i
miRNA R DU A PRI PR T S H = B RE. R

BEF=

O AL R 2 T AT T, T — DR
PR EHHATARSCHE SR . 33— D IR AW FimiR-181a-5p
FIPTASTAHAIT AP/ R IFI5E K H m] BE 2377 A= (1 HoAth
WG SR EH RBER; DB 1IE R 7 7 IR 52
SEd. FHRFEEL T HERAPHI/N R 5 ANAPE N
AR 2 A, EFLIEAL BT S TRTT, KIS RIR I i
AT WA 5T

4 2R

1 EWSE 7R 2RI E NN EZHERE T, ARSI
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