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1.Supplementary Methods
1.1 fRPE cell extraction
[bookmark: OLE_LINK40]All aborted fetuses were collected at 11–13 weeks of gestation. Donors were screened to exclude infectious diseases (HIV, syphilis, HCV, HBV), cancer, malformations, genetic disorders, and family history of retinitis pigmentosa or retinal tumors to ensure the safety of fRPE cells. All procedures were performed in the National Stem Cell Clinical Trial Base of Jiangsu Provincial People’s Hospital. Fetal tissues were washed at least three times with ice-cold PBS containing penicillin, streptomycin, and anti-mycoplasma agents. Fetal eyes were dissected under a stereomicroscope in a laminar flow hood; after removing the anterior segment, vitreous, and retina, the entire RPE layer was carefully peeled from the choroid in ice-cold PBS. Isolation was completed within 4 h to maintain tissue viability. The RPE layer was digested in 0.25% trypsin for 7–15 min, and fRPE cells were seeded onto Matrigel-coated plates and cultured at 37 °C in a 5% CO₂ humidified atmosphere with subculture every 3 days. Confluent fRPE cells were subjected to passage, expansion, and cryopreservation.

1.2 Lentiviral Transduction
The lentiviral vector GV737 (element sequence: CMV-MCS-EF1a-mCherry-T2A-puromycin) was constructed by Genchem Biotech Co., Ltd. fRPE cells were transduced with the lentiviral plasmid at a multiplicity of infection (MOI) of 10 in the presence of the transduction reagent HitransG P. Flow cytometry was performed at 24 hours and 10 days post-transduction to quantify the transfection efficiency before proceeding with subsequent experiments.

[bookmark: OLE_LINK42]1.3 Electroretinogram (ERG) detection
mice were dark-adapted for more than 12 hours in advance, and dim red light was used during the experiment. Mice were anesthetized with 1% sodium pentobarbital, followed by pupil dilation with compound tropicamide eye drops and corneal surface anesthesia with oxybuprocaine hydrochloride. The mice to be tested were placed on the electrophysiology instrument platform at a constant temperature of 37 ℃; the ground electrode was inserted into the mouse tail, the reference electrode was placed at the mid-posterior part of the mouse tongue, and the corneal electrode was fully contacted with the corneal surface. ERG responses of both eyes were recorded by stimulating with light intensities of 3.0 log (cd*s/m²) and 10.0 log (cd*s/m²), and the amplitudes of a-wave and b-wave were statistically analyzed.

2.Supplementary Figures
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Fig.S1 Administration protocol of SjDX5-271 and time window for fRPE cell transplantation. Schematic diagram illustrating the establishment of the retinal degenerative disease (RDD) mouse model, intravitreal injection of SjDX5-271, subretinal transplantation of fRPE cells, and the corresponding experimental timeline. A Hamilton microsyringe was used to aspirate 1 μL of fRPE cell suspension (1 × 10⁵ cells), which was subsequently injected into the subretinal space via a transscleral-transchoroidal external approach under stereomicroscopic visualization. 
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[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Figure. S2 SjDX5-271 promotes M2 polarization of BV2 microglial cells in co-culture with fRPE cell. A: Relative mRNA expression levels of MRC1, ARG1, CD86, and iNOS in BV2 microglia were analyzed by quantitative PCR. MRC1 and ARG1 expression were significantly upregulated, whereas CD86 and iNOS expression were significantly downregulated in the co-culture + SjDX5-271 group compared with the co-culture group (n = 3). B: Representative flow cytometric analysis of CD206 and CD86 expression in BV2 microglia(n = 3). C: Quantification of microglial polarization subsets: (Ca) Co-culture with fRPE cells for 24 hours induced significant BV2 microglial polarization; (Cb) The proportion of CD206⁺CD86⁻ cells was markedly increased in the co-culture + SjDX5-271 group compared with the co-culture group; (Cc) The proportion of CD206⁻CD86⁺ cells was significantly decreased in the co-culture + SjDX5-271 group compared with the co-culture group. D: Representative immunofluorescence images showing BV2 microglial polarization status. Red: (Da) CD206, (Db) iNOS; Green: IBA1; Blue: DAPI. Scale bar = 100 μm. E: Quantification of immunofluorescence staining: (Ea) The number of IBA1⁺CD206⁺ cells was significantly higher in the co-culture + SjDX5-271 group than in the co-culture group; (Eb) The number of IBA1⁺iNOS⁺ cells was significantly lower in the co-culture + SjDX5-271 group than in the co-culture group. Data are presented as mean ± SEM. *P < 0.05, **P < 0.01, ***P < 0.001; NS, not significant.

2.Supplementary Table 
[bookmark: _Hlk236055432]Table 1. primer sequences for qPCR.
	Gene symbol
	Sequences

	Gapdh -Forward
	TGCACCACCAACTGCTTAG

	[bookmark: OLE_LINK68]Gapdh -Reverse
	GGATGCAGGGATGATGTTC

	CD206- Forward
	TCTTTGCCTTTCCCAGTCTCC

	CD206- Reverse
	TGACACCCAGCGGAATTTC

	CD86- Forward
	TGTTTCCGTGGAGACGCAAG

	CD86- Reverse
	TTGAGCCTTTGTAAATGGGCA

	iNos- Forward
	CAGCTGGGCTGTACAAACCTT

	iNos- Reverse
	CATTGGAAGTGAAGCGTTTCG

	MRC1- Forward
	CTCTGTTCAGCTATTGGACGC

	MRC1- Reverse
	CGGAATTTCTGGGATTCAGCTTC
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