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Abstract
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Background and Aims: Acute pancreatitis (AP) is an acute gastrointestinal emergency characterized by
damage to pancreatic acinar cells and an inflammatory response. Circular RNAs (circRNAs) have been
implicated in the regulation of various inflammatory disorders; however, the role of circSMARCAS in
AP remains unclear. This study aimed to investigate the function of circSMARCAS and its underlying
mechanism involving the miR-181-5p/LAMP-2 axis in AP.

Methods: An in vitro AP model was established by treating AR42J cells with cerulein. The expression
levels of circSMARCAS, miR-181-5p, and LAMP-2 were determined by qRT-PCR. Cell viability was
assessed using the MTT assay, and the levels of TNF-a, IL-1f, and IL-6 were measured by ELISA. Dual-
luciferase reporter assays were performed to verify the interactions between circSMARCAS and miR-
181-5p as well as between miR-181-5p and LAMP-2. Gain-of-function and rescue experiments were
conducted to evaluate their biological effects.

Results: CircSMARCAS expression was significantly decreased, whereas miR-181-5p expression was
markedly increased in cerulein-treated AR42J cells (all P<0.05). Overexpression of circSMARCAS
significantly enhanced cell viability and reduced the secretion of TNF-a, IL-1B, and IL-6 (all P<0.05).
Dual-luciferase reporter assays confirmed that circSMARCAS directly bound to miR-181-5p, while
LAMP-2 was identified as a downstream target of miR-181-5p. Overexpression of miR-181-5p
suppressed LAMP-2 expression, decreased cell viability, and aggravated inflammatory responses. These
effects were partially reversed by circSSMARCAS or LAMP-2 overexpression.

Conclusion: CircSMARCAS alleviates inflammatory injury in AP by acting as a competing endogenous
RNA for miR-181-5p and thereby upregulating LAMP-2 expression. The circSMARCAS5/miR-181-5p/
LAMP-2 regulatory axis may represent a potential therapeutic target for AP.

Pancreatitis; RNA, Circular; MicroRNAs; Lysosomal-Associated Membrane Protein 2

CLC number: R657.5
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[ RUgiEiy
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circSMARCAS 2635 /K V- F&A% ; B R e JIK A 3 (%9 AR42T 41 i 14 20 3% J1 s 55 5 C . 9 ek Ok 40 B A AR42T 401 Jifd

TNF-a, IL-1BFl1IL-6 £k VT

Figure 1 Expression of circSMARCAS, cell viability, and pro-inflammatory cytokines in cerulein-treated AR42J cells A:

Decreased circSMARCAS expression after cerulein treatment; B: Reduced cell viability after cerulein treatment;
C: Increased TNF-0, IL-1p, and IL-6 levels after cerulein treatment

2 cirecSMARCAS i i f 40 B 1% 58 018 2¢ LA B [ F R 3k

Figure 2
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—@— X1 R4l —@— Rk AbFN4L
R IR AL FRZH +peDNA3. T
—@— T RAL FRZH +peDNA-cireSMARCAS

WX HRLL R A A
W kAR FE 4 +peDNAS. 1
P<0.05 M FHEERALFRZ] +peDNA-cireSMARCAS
—1

P<0.05
P<0.05
1

J%M  A: gRT-PCREGINFZYAR; B: circSMARCAS i ik
K ARGIAHING JT5 C: cireSMARCAS 1 A AR42J 4/ TNF-or, IL-1B, IL-6 133k

Effects of circCSMARCAS on pancreatic acinar cell viability and inflammatory cytokine expression A:
Transfection efficiency determined by qRT-PCR; B: circSMARCAS overexpression restored AR42J cell viability; C:
circSMARCAS overexpression inhibited TNF-a, IL-1p, and IL-6 expression
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B MR R R AE (P>005) (K 3B), #£ W
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Ao qRT-PCR Z 55 F 52, il A miR-181-5p £ 451 ¥
J& . miR-181-5p By %3k B 8 7F i, & B 4% g ki o
(P<0.05) (E3C); id 3k cireSMARCAS 5 £ miR-
181-5p £ W T (P<0.01) ([&3D) . 24 FH Rk

5" AGAAGACUGCAGACAUGAAUGAA 3’ ¢cSMARCAS

LLLLT
3' UGGGUGGCUGUCCUUACUUACAA 5 miR-181-5p A
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Jik 4b F AR42) 40 15, miR-181-5p Y 3¢ 3k B W T+
., HEEEREMHERE (4. 6. 8h) &N
(P<0.05. P<0.05. P<0.01) (& 3E). HN4rHrvEmW
i JIK i S 19 AP 1 F2 P miR-181-5p 5 cireSMARCAS
BIAH EAE ], JH cire-SMARCAS 3 26 3k Bbi f (a)
miR-181-5p H {001 %5 e AR42) 40 il . MTT 52 56 45
WoR, Ha PR AS, $5 Y miR-181-5p F4
YrJa . AR42J 40 (% 3% 58 15 v BH R REAR,  HLBE A BT
[i) ) 4 B S T U 55, ARRE AR AR TNF-au, IL-1B Al
IL-6 [ R E B B TF /(35 P<0.05) , i [ B % 4
cireSMARCAS £ % 35 it k7 f5 , miR-181-5p £ 44 11
AR i s (3 P<0.05) (1#13F-G)

—@— XL —@— HikEKLb L

F 8 R FRZH +miR-181-5p mimic

—@— R AL R4 +miR-181-5p

+pcDNA-cireSMARCAS

B3 circSMARCAS 5 miR-181-5p B EIER  A: DIANA BB circSMARCAS 1] BESL ] miR-181-5p; B: XFHEER
RS ZERAGI ;. C: qRT-PCR AN miR-181-5p Feik (PPANFEILAR) ; D: 331k circSSMARCAS 8 % 1 J miR-181-5p
2355 E: qRT-PCR A6 F ek JIK b HES AR42T 410 it miR-181-5p By 3k F: MTT Wek il 4% 20 AR42J 41 itd Ay 8 5 v 1 5
G: ELISAKGIN4#52H AR42] 28/ TNF-o. IL-1B. IL-6 33k

Figure 3 Interaction between circSMARCAS and miR-181-5p A: Predicted binding sites between circSMARCAS and miR-

181-5p; B: Dual-luciferase reporter assay, C: Transfection efficiency of miR-181-5p mimic; D: circSMARCAS
overexpression decreased miR-181-5p expression; E: Expression of miR-181-5p in cerulein-treated AR42J cells; F: Cell
viability detected by MTT assay; G: Levels of TNF-a, IL-1f, and IL-6 detected by ELISA

2.4 miR-181-5p Xt LAMP-2 {y#E [a)ifF#= & EH Ih &k
DIANA %95 2 15 1 miR-181-5p Al LAMP-2 22 [d]
TS S F S (K 4A), qRT-PCR 45 R BoR, %

Ye miR-181-5p B W) J5 ., AR42J 4 Jfid LAMP-2 mRNA
KX B T (P<0.01), LAMP2 /K FEIHE T
¥ (K 4B-C) ., LAMP-2-WT F1 LAMP-2-MT ¥4 7t {A 2%
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4 miR-181-5p LAY (15 6 R B E PER I o, 5
miR-181-5p #E 40/ ) 2o 4L 5, AR42) 40 i LAMP-
2-WT R 0T 2 0l 3l 0 11 W) b i 55 (P<0.01), 1]
LAMP-2-MT 9 7% PE A 32 52 m (P>0.05) (&1 4D) .
qRT-PCR Fll Western blot £ lll i 5%, >4 LAMP-2 iif 3%
KB, mRNA FI&E HRRB N (K 4E-F) . £/

5" CGACUUUGA-ACUGGUGAAUGUA 3'LAMP-2

3" UGGGUGGCUGUCGUUACUUACAA 5" miR-181-5p
A

I miR-NC
I miR-181-5p mimic

—@— B IRAE B +mimic NC
T K Ab FAZ +miR-181-5p mimic
—@— i kA FZH +miR-181-5p mimic
+peDNA-LAMP-2

4 miR-181-5p 5 LAMP-2 it EEF

Figure 4 Interaction between miR-181-5p and LAMP-2

R K Ah 3 AR42) 4 M F, A 3% G4 miR-181-5p A
LWy 0 Femilt b, [6) I gy LAMP-2 3 4% 35 BTk,
miR-181-5p B {14 % ARA2J 40 it 19 384 58 3% P #4070 4]
DA KO AIE 9 40 i B 10 % S VR g i i (3
P<0.05) ([514G-H).

mimic NG miR-181-5p mimic

LAMP-2 | 100 kD
B-actin {40 kD
C

pcDNA3.1  pecDNA-LAMP-2

— —-—

A: DIANA B¥EZEH LAMP-2 7] GE & miR-181-5p AUFEIER ; B: qRT-PCR Gl
e miR-181-5p B 5 AR42J 41 s LAMP-2 mRNA [ 3%ik; C: Western blot £l %% 4+ miR-181-5p SL4L147) J AR42J 4
Jill LAMP-2 & [11#7¢1%; D: LAMP2-WT #l LAMP2-MT 5 miR-181-5p BEUI4s & 192G Z/EE MM ; E-F: qRT-PCR
il Western blot #: %% Y LAMP-2 i 53K B KL G LAMP-2 mRNA FI8E 17535 CRRYLRCRIGTIN ) 3 G: MTT Rl 4 2H AR42]
AN P IEFE T s H: ELISARMIA-2H AR42) 41 ffd TNF-or, IL-18. IL-6 ik

A: Predicted binding sites between miR-181-5p and LAMP-2; B:

LAMP-2 mRNA expression after miR-181-5p mimic transfection; C: LAMP-2 protein expression after miR-181-5p mimic

transfection; D: Dual-luciferase reporter assay; E-F: Transfection efficiency of LAMP-2 overexpression plasmid
determined by qRT-PCR and Western blot; G: Cell viability detected by MTT assay; H: Levels of TNF-o, IL-1f, and IL-6

detected by ELISA
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LT A A
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Tt w5 AT R R PE 40 T TNF- . TL-18 F1IL-6 [
BEC, DT U 28 R OGE B F R . X 2B R BUE S
cireSMARCAS 7] A8 1< Ho 0k 20 it 58 1= F1 R E 0o 72 19
506 BHL 65 R O BRE S 0 AP AU BRI, SR T HLTE AP
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SRR BN aate o N OB A T S R D= L
miRNA 7E I8 & A % Jé v ] A Shy 9 S5 R sl 417 s ik
R ¥EAVER . LA, miRNA 540 F2l 6, £
FEHGE . TS B Az (R IK Bl e Y. STk
ZERIE R, miR-181-5p 7€ 2 F 2 Y (1) g i P A 41 958
P P20 WF5E B, cireRNA 1 LAHE 3 JL#h HL
R () /E 8 miRNA K TG40 (2) 5E A4S
GHEAER; B BIEFERZ K. circRNA T #) 12 #)t
T A 38 1 ceRNA AL i 98 2 3 [ 3% 15 9 & 5
T WF5E & B £ A cireRNA J1 A7 — A4~ 80 £ A4~
miRNA 25 & 07 #i, fff 55 4 0% Fff miRNA /) 16
437l i BE B miRNA, X 28 cireRNA BE 9% i 1
ceRNA HL #1815 & miRNA #1151 59 F i #8 5L 7 1
Tk,

miRNA A 5 1 5% 5 J5 R 8 72 AP 1Y) 48 e J5 g Al
20 5 3 R b B E AR, I cireRNA JE 2T 58
2 miRNA “V3 487 F HE ceRNA ¥ 32 W 4% B il K i
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