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Abstract:

Retinal pigment epithelial (RPE) cell fibrosis drives vision loss In diabetic retinopathy
(DR) and advanced age-related macular degeneration (AMD). While anti-VEGF therapy
suppresses angiogenesis, It fails to prevent fibrotic progression. Here, we identify 1gG as
a novel pro-fibrotic factor in RPE cells. Using ARPE-19 models, IgG induced collagen
remodeling, ECM stiffening, and activation of both Smad-dependent and independent
pathways, closely resembling TGF-B signaling. These findings reveal unexpected
Immune—fibrosis crosstalk in retinal disease and highlight IgG as a potential target for
adjunct anti-fibrotic therapy.
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Figure 1. Molecular and clinical context of fibrosis and ECM remodeling In retinal

disease.
(A) Global prevalence of early (left) and late (right) AMD by age and region, showing a

sharp rise after 70 years [1]. (B) HbAlc—diabetic retinopathy (DR) relationship, with
higher HbAlc linked to greater DR risk [2].(C) Anti-VEGF therapy In neovascular
AMD limits angiogenesis but cannot fully prevent fibrosis and ECM remodeling [3].

Results:
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Figure 2. 1gG and TGF-B enhance collagen remodeling in live ARPE-19 cells.
ARPE-19 cells on FITC-collagen gels were treated with 1gG or TGF-B for 3 days.
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Figure 3. Immunofluorescence analysis of collagen fiber remodeling and
guantification of affected area.

Representative immunofluorescence images of ARPE-19 cells cultured on FITC-labeled
collagen gels under different treatments: control (cell only), 1gG (36.8 ug/ml), and TGF-
B (10 ug/ml) for 3 days. Green: FITC-labeled collagen fibers; Blue: cell nuclei (DAPI).
IgG and TGF-p treatments resulted in visibly increased collagen compaction compared
with control. Quantification of affected area by ImageJ analysis shows significantly
higher collagen remodeling in 1gG- and TGF-B-treated groups compared to control

(p<0.05). Data are expressed as mean + SEM.
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Figure 4. Increased rigidity of collagen fibers after 1gG treatment.

Atomic force microscopy (AFM) showed elevated collagen fiber stiffness in 1gG- and
TGF-B-treated groups versus control, indicating enhanced ECM remodeling.
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Figure 5. Western blot and quantitative analysis of fibrosis-related signaling pathways
In ARPE-19 cells

(A) Schematic of IgG- and TGF-B—Induced EMT with loss of epithelial markers, gain of
mesenchymal markers, and increased ECM deposition.(B) Western blots showing
elevated ECM proteins, adhesion molecules, mesenchymal marker, and activation of key
pro-fibrotic signaling pathways.(C) Densitometry confirms that 1gG (36.8 png/ml) mimics
TGF-B (10 pg/ml) In upregulating ECM/mesenchymal markers and activating fibrosis-
related pathways. p-actin and GAPDH served as loading controls.

Conclusion:

lgG, similar to TGF-p, drives collagen fiber remodeling, ECM stiffening, and activation
of both Smad-dependent and Smad-independent pro-fibrotic pathways in ARPE-19 cells.
This study identifies a previously unrecognized 1gG-mediated mechanism in RPE cell
fibrosis, uncovering an immune-fibrosis crosstalk in retinal diseases. These findings not
only provide new Insights into the limitations of anti-VEGF therapy but also highlight
potential targets for the development of adjunct anti-fibrotic treatments for AMD and
DR.

Future Work:

1. Quantitative analysis: Use image-based fiber analysis (e.g., CurveAlign) and collagen
crosslinking assays to further characterize ECM structural changes.

2. Confirm 1gG-specific pathway: Perform FcRn knockdown in ARPE-19 cells to
verify whether 1gG-induced fibrosis Is mediated through the neonatal Fc receptor
(FCRn).

3. Pathway dissection: Apply specific inhibitors (FAK, RhoA, Smad3) and siIRNA
knockdown to confirm the contribution of each S|gnaI|ng pathway
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