
Yen-Pu Huang(黄妍菩)¹, Yu-Shan Lin², Gang-Hui Lee², Bo-Yu Chen3, Cheng-Hsiang Kuo(郭承翔)2,3,4*, Ming-Jer Tang(湯銘哲)2,3,4*

Abstract:

Results:

Figure 2. Time-lapse imaging (48h) shows RPE cells 

undergoing EMT. IgG- and TGF-β–treated cells 

progressively adopt a spindle-like, fibroblast 

morphology, while control cells remain more rounded. 

Full time-lapse imaging (48h), scan QR code to watch 

video▶

Figure 7. IgG increases collagen matrix stiffness in ARPE-19 cell–remodeled collagen

gels.Atomic force microscopy (AFM) revealed increased collagen matrix stiffness

following IgG and TGF-β treatment compared with control, supporting treatment-

associated extracellular matrix remodeling.

Figure 1. Pathological 

background and pro-fibrotic 

signaling in age-related macular 

degeneration (AMD).(A) 

Anatomical organization of the 

retina, highlighting the retinal 

pigment epithelium (RPE) 

between the photoreceptors and 

Bruch’s membrane.(B) Structural 

changes associated with dry and 

wet AMD.(C) Major signaling 

pathways implicated in subretinal 

fibrosis, including TGF-β, BMP, 

integrin, and Wnt signaling, 

which contribute to extracellular 

matrix (ECM) deposition and 

myofibroblast activation.
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Figure 3. IgG enhances the migratory behavior

of ARPE-19 cells in a scratch wound

assay.Scratch wound analysis showed increased

wound closure in IgG-treated ARPE-19 cells

compared with control cells, suggesting

enhanced migratory behavior.

Figure 4. IgG promotes collagen matrix remodeling by ARPE-19 cells.(A) Live-

cell imaging of Lifeact-RFP–transfected ARPE-19 cells cultured on FITC-labeled

collagen gel.(B) Fixed-cell fluorescence imaging of ARPE-19 cells following

phalloidin and Hoechst staining, showing cytoskeletal organization and cell nuclei.
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Figure 6. Western blot analysis of fibrosis-related signaling pathways in IgG-treated ARPE-19 cells.

Western blot analysis of fibrosis-associated signaling proteins in ARPE-19 cells following IgG and TGF-β 

treatment.
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Immunoglobulin G induces fibrosis-like phenotypes in retinal pigment epithelial cells through EMT and matrix remodeling

(IgG誘導視網膜色素上皮細胞上皮間質轉換與細胞外基質重塑之纖維化機制研究)

Figure 5. IgG significantly promotes collagen remodeling, whereas Fc fragment alone does not show a

significant effect compared with control.(A) Representative images of collagen remodeling in ARPE-19

cells treated with control, Fc fragment, intact IgG, or TGF-β.(B) Quantification of FITC-collagen

remodeling intensity.
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Figure 8. IgG disrupts ZO-1 junctional organization and alters

cytoskeletal architecture in ARPE-19 cells.(A) Representative

fluorescence images showing ZO-1 junctional organization and

cytoskeletal morphology following IgG treatment.(B) Higher-

resolution and/or orthogonal views illustrating treatment-

associated alterations in cell junctions and cytoskeletal

organization.(C) Quantitative analysis of ZO-1 junctional or

morphological parameters.
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Future Clinical collaboration:
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Figure 9. IgG and TGF-β modulate NF-κB p65 signaling in ARPE-19 cells.(A) Cellpose–MATLAB workflow for automated 

nuclear segmentation and fluorescence quantification.(B) Representative immunofluorescence images of phosphorylated NF-κB 

p65 (p-NF-κB).(C) Quantification of nuclear NF-κB p65 and p-NF-κB fluorescence intensity.
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Study overview▶

Figure 10. Figure 

10. Future clinical 

validation of IgG 

immunoreactivity 

and fibrosis-

associated 

biomarkers in 

human epiretinal 

membranes and 

vitreous fluid.


