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Regulatory Effects of IL-36y on the Function of Human Skin Fibroblasts
through JAK-STAT Signaling Pathway
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Abstract This study investigates the effects of IL-36y (interleukin-36y) on the activation of human dermal
fibroblasts and its influence on the JAK-STAT signaling pathway. After human primary dermal fibroblasts were
treated with IL-36y, cell proliferation and migration were assessed using the CCK-8 assay and scratch wound heal-
ing assay, respectively. The expression of fibrosis-related genes, including COL1A1, COL3A1, COL5A1, a-SMA,
CCN2, and LUM, were quantified by qRT-PCR. GO (Gene Ontology) functional analysis, KEGG (Kyoto Ency-
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clopedia of Genes and Genomes) pathway enrichment analysis, and GSEA (Gene Set Enrichment Analysis) were
employed to identify potential regulatory pathways that mediated the effects of IL-36y on the activation of human
dermal fibroblasts. Western blot analysis was used to detect the expression and activation of JAK3 and STAT3, key
proteins in the JAK-STAT pathway. The effects of IL-36y on skin fibroblasts were investigated following the inhibi-
tion of STAT3 phosphorylation with a selective inhibitor. The results demonstrated that 1L-36y not only enhanced
the proliferation and migration of dermal fibroblasts but also upregulated the expression of fibrosis-associated genes
involved in extracellular matrix deposition. GO functional analysis revealed that the effects of IL-36y were associ-
ated with extracellular matrix structural components and collagen binding. KEGG pathway enrichment analysis
and GSEA further indicated activation of the JAK-STAT pathway in response to IL-36y. Experimental validation
confirmed that activation of the JAK-STAT signaling pathway is critical for regulating fibrosis-related gene expres-

sion. These findings suggest that IL-36y effectively promotes the proliferation, migration, and activation of dermal

fibroblasts through the activation of the JAK-STAT signaling pathway.
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Table 1 Primer sequences

IR SIFFFI(5—3")
Gene Primer sequence (5'—3')
B-actin Forward: CCT GGC ACC CAG CAC AAT
Reverse: GGG CCG GAC TCG TCATAC
COLIAI Forward: GAT TCC CTG GAC CTAAAG GTG C
Reverse: AGC CTC TCC ATC TTT GCC AGC A
COL341 Forward: TGG TCT GCA AGG AAT GCC TGG A
Reverse: TCT TTC CCT GGG ACA CCATCAG
COL5A1 Forward: GGA GAT GAT GGT CCC AAA GGC A
Reverse: CCA TCA TCT CCT TTG TCA CCA GG
a-SMA Forward: CTA TGC CTC TGG ACG CACAACT
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STAT3 Forward: CTT TGA GAC CGA GGT GTATCA CC
Reverse: GGT CAG CAT GTT GTA CCA CAG G
PIM] Forward: TCT ACT CAG GCATCC GCGTCT C

Reverse: CTT CAG CAG GAC CACTTC CAT G
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I I I
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Time /h

#4xP<(,001, 5 AH R ] 25 £F T Control 41 AH EE o

*#%P<0.001 compared with the Control group at the same time conditions.
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Fig.1 Effect of IL-367 on the proliferation of dermal fibroblasts at different time conditions
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Fig.2 Effect of IL-36y on the migration of dermal fibroblasts at different time conditions
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Fig.3 Effect of IL-36Y on the expression of fibrosis marker genes in dermal fibroblasts
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Fig.9 Western blot analysis of the time-dependent expression changes of JAK3 and STAT3 protein in the IL-36y-mediated
JAK-STAT signaling pathway
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Fig.10 Western blot analysis of the activation of the JAK-STAT pathway in IL-36y induced fibroblasts with or without Stattic treatment
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Fig.11 qRT-PCR analysis of the effect of IL-36y on the expression of fibrosis marker genes in dermal fibroblasts
with or without Stattic treatment
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