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Fibroblast - derived galectin - 3 promotes silicosis fibrosis through extracellular matrix

accumulation
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[Abstract] Objective: This study aimed to investigate the expression of fibroblast-derived galectin-3 (LGALS3) in lung tissue of a
silicon dioxide (Si0.)-induced pulmonary fibrosis mouse model and its relationship with extracellular matrix (ECM) deposition, further
elucidating the role of LGALS3 in the mechanism of silicosis fibrosis. Methods: A pulmonary fibrosis mouse model was established by
silica exposure, and collagen deposition and structural changes in lung tissues were observed using Sirius red staining and polarized
light microscopy. Then, single-cell clustering analysis was performed to classify cells into 20 clusters, and differentially expressed

genes upregulated in fibroblasts after 56 days of SiO, treatment were identified. Gene ontology (GO) enrichment analysis using
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Metascape was conducted to identify genes associated with ECM binding. In vitro, human lung fibroblasts (HPF-a) and mouse lung
fibroblasts (MLg) were stimulated with transforming growth factor - 81 (TGF - 1) , and the expression levels of LGALS3 and its
deposition on the ECM were detected by Western blot and immunofluorescence staining. Results: Single - cell clustering analysis
showed a significant increase in fibroblast numbers after 56 days of SiO, treatment, with the top ten upregulated genes identified as
Cel6, Lyz2, Ftll, Spp1, Lgals3, Cxcl2, Fth1, Psap, S100a9, and Ciss. GO enrichment analysis indicated that these genes were closely
associated with ECM binding, with Ctss, Lgals3, and Sppl being the core related genes. Dot plots demonstrated that the expression
level of Lgals3 was significantly higher in the Si0, 56-day group compared to the control group. Sirius red staining and polarized light
microscopy revealed significantly increased collagen deposition and dense structure in the lung tissues of the SiO,-exposed group,
exhibiting typical pathological features of pulmonary fibrosis. Western blot results showed that LGALS3 expression in HPF-a cells
exhibited a time-dependent increase after TGF-B1 stimulation, peaking at 12 hours (P < 0.05). Animal model validation confirmed that
LGALS3 expression in lung tissues of the SiO,-exposed group was significantly higher than in the control group (P < 0.001) , and
immunofluorescence staining revealed enhanced co-localization signals of LGALS3 with the fibroblast marker Vimentin (P < 0.01).
Furthermore, after seeding TGF-B1 -stimulated MLg cells onto ECM, LGALS3 expression levels significantly increased (P < 0.05) ;
even after cell removal, LGALS3 expression on the ECM remained higher than in the control group (P < 0.05). Conclusion: This study
confirms that fibroblast - derived LGALS3 is significantly upregulated in lung tissues of a silica-induced pulmonary fibrosis mouse
model and participates in ECM deposition. The expression of LGALS3 is regulated by TGF-B1 and shows persistent accumulation on
the ECM. These findings reveal the critical role of LGALS3 in pulmonary fibrosis and provide new theoretical insights into the
pathological mechanisms of silicosis and potential therapeutic targets.
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A: UMAP plot illustrating cell clustering. B: Bar plot showing changes in fibroblast cell counts across different groups. C: Heatmap showing the top

10 upregulated genes in fibroblasts at 56 days. D: GO enrichment analysis of biological pathways. E: Dot plot displaying the expression of Lgals3, Sppl,
and Ctss in fibroblasts.
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Figure 1 Fibroblast-derived LGALS3 participated in ECM binding
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A: Sirius red staining of lung tissue sections (scale bar=50 pm). B:

Polarized light microscopy images of Sirius red-stained lung tissue sec-
tions(scale bar=50 wm).
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Figure 2 Establishment of a silicosis mouse model
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A, B: Western blot (A) and quantitative analysis(B) of LGALS3 expression in HPF-a cells stimulated with TGF-B1. 'P < 0.05(n=3). C, D: Wesl-

ern blot(C) and quantitative analysis (D) of LGALS3 expression in lung tissues from the NS group and SiO; group. P < 0.001 (n=3). E: Immunofluo-

rescence staining showing the expression of LGALS3 and its co-localization with fibroblasts in lung tissues from the NS group and SiO, group (scale bar=

50 pm).

3 TGF-BRIE AL HE A R Bl 47 4 fh /N RAREL R B9 LCALS3 Ry Rk
Figure 3 Expression of LGALS3 in fibroblast cells treated with TGF-$ and pulmonary fibrosis mouse model
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A:: Sirius red staining of the extracellular matrix (ECM) in the NS group and SiO, group (scale bar=200 pm). B, C: Immunofluorescence staining
(B) and quantitative analysis(C) showing the expression of LGALS3 on the ECM in the NS group and SiO, group (scale bar=50 pm), “P < 0.01(n=3).
D, E: Immunofluorescence staining (D) and quatitative analysis (E) showing the expression of LGALS3 on the ECM seeded with MLg cells treated with
PBS or TGF-B1 (scale bar=50 pm) , P < 0.05(n=3). F, G: Immunofluorescence (F) and quatitative analysis (G) staining showing the expression of
LGALS3 on the ECM after removal of MLg cells treated with PBS or TGF-B1(scale bar=50 pm). ‘P < 0.05(n=3).
4 /MR ECM_ELGALS3ERIER
Figure 4 Accumulation of LGALS3 on the ECM in mice
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