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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 AR42]J 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 circSMARCAS 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 circSMARCAS/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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Figure 1 Expression of circSMARCAS, cell viability, and pro-inflammatory cytokines in cerulein-treated AR42J cells

C. T B ik b B A AR42T 4 JifY

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
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Figure 2 Effects of circSMARCAS 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-o, IL-1p, and IL-6 expression
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Z ¥
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E3 cireSMARCAS 5 miR-181-5pIHHEIER  A: DIANA I E Hi circSMARCAS 7] BESL 1] miR-181-5p; B: XL
P p
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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-1p, and IL-6 detected by ELISA

2.4 miR-181-5p Xt LAMP-2 %8 [a)ifF#= & EH Ih &k
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FIKWE R (P<0.01), LAMP-2E /KB T
W (& 4B-C). LAMP-2-WT 1 LAMP-2-MT #4 %3 {4 4%
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miR-181-5p B L0 1y X ARA2J 4 Jifd f4 48 5 35 1 ) 40 o)
DL KRR 58 20 B I 1 5 S AR R R B B e (3
P<0.05) ([514G-H).

mimic NG miR-181-5p mimic

LAMP-2 —. S— 100 kD
B-actin 40 kD
pcDNA3 1 pcDNA -LAMP-2
LAMP- 2 b | 100 kD
—
B-actin 40 kD

A: DIANA B¥iZEH LAMP-2 7] G miR-181-5p AUFEIE ; B: qRT-PCR G

e miR-181-Sp HE4LL4) J5 AR42T 41 jd LAMP-2 mRNA [F]581k; C: Western blot & 155 %+ miR-181-5p 5414 i AR42T 41
Jill LAMP-2 & [11#7¢1%; D: LAMP2-WT F1LAMP2-MT 5 miR-181-5p BELI4s &5 192G Z/EE MM ; E-F: qRT-PCR

HI Western blot K&l 4t LAMP-2 1k 2 3% JFORJ5 LAMP-2 mRNA FI4E (I #2i5 (hEYLig 24630 )

); G: MTT 454 AR42]

NI IEFE TR PE ;. H: ELISA K440 AR421 40 TNF-a, IL-1B. IL-6 FFEik

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

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-1f3, and IL-6

detected by ELISA
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