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Figure S1: Verification of transfection efficiency of miR-205 in HRVECs
A The expression levels of miR-205 were detected by qRT-PCRs following transfection with miR-205 mimics or inhibitors. *P < 0.05; n = 4; One-way ANOVA test). B HRVECs were transfected with FAM-labeled miR-205 inhibitors (green). The cytoskeleton was stained with phalloidin (red). The nuclei were stained with DAPI (blue). Fluorescence staining confirmed the successful transfection of miR-205 inhibitors into HRVECs.
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Fig. S2 Detection the levels of miR-205 by qRT-PCR assays in vivo
A, B miR-205 levels were detected by qRT-PCR assays in the retina and the choroid following intravitreal injection of negative control (NC) agomir, miR-205 agomir, NC antagomir, miR-205 antagomir, or left untreated (Ctrl). The data are presented as the means ± SD. *P < 0.05, n = 5, One-way ANOVA test.
[image: ]
Fig. S3 miR-205 targets VEGFA and ANGPT2 to regulate pathological neovascularization
A The gene ontology (GO) enrichment analysis for targeted genes of miR-205 with molecular functions, biological processes, and cellular components. B, C qRT-PCR assays were performed to detect the expression levels of VEGFA and ANGPT2. Data are presented as the means ± SD. *P < 0.05, n = 4, One-way ANOVA test.
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Fig. S4 Characterization and cellular uptake of MSC-derived exosomes in HRVECs
A TEM identified the morphology of MSC-exo. Scale bar, 200 nm. B NTA identified the size and particle concentration of MSC-exo. C Western blot was performed to detect the exosome specific markers including HSP70, TSG101, and CD63 of MSC-exo. D CD63 (green) labels exosome, phalloidin (red) labels the actin cytoskeleton and demarcates cell boundaries, and DAPI staining (blue) labels nuclei. MSC-exo were added and incubated to HRVECs for 24 h. Representative images show the cellular uptake of MSC-exo in HRVECs after 24 h. Scale bar, 20 μm.
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[bookmark: _Hlk177691015]Fig. S5 Evaluation of toxicity of exosome and miR-205 administration in C57BL/6J mice
A-C Administration of PBS (Ctrl), exosomes, miR-205, or Exo-miR-205 in C57BL/6J mice was performed to investigate potential ocular toxicity. Blood and serum samples were collected from each group for routine blood tests (n = 3). Statistical significance was determined with *P < 0.05, and data are presented as means ± SD using a one-way ANOVA test. D Blood and serum samples were also collected for serum biochemical parameter analysis (n = 5). E Hematoxylin and eosin (HE) staining of five tissues (heart, liver, spleen, lung, and kidney) was performed, with a scale bar of 50 μm (n = 5). F Cells were incubated with exosomes, miR-205, or Exo-miR-205 for 24 hours, or left untreated (Ctrl).Calcein-AM/propidium iodide (PI) staining of the RGCs, RPE cells, Müller cells. Scale bar, 20 μm. 


Supplemental materials and methods
Intravitreal injection
The mice were anesthetized by intraperitoneal administration of 1.25% tribromoethanol. Oxybuprocaine was applied (0.4%, Santen, Japan) for surface anesthesia and tropicamide was used to dilate the pupils. Briefly, a small hole was generated with a 30-gauge needle at 1 mm behind the corneoscleral limbus. Subsequently, a 33-gauge needle (Hamilton, USA) was inserted to inject 2 μL of solution into vitreous chamber. The needle was left in place for 10 sec before being retracted to avoid reflux. Antibiotics were used to the conjunctival sac of mice. 
Fluorescence staining
[bookmark: _Hlk179855603][bookmark: OLE_LINK16]The eyeballs were carefully removed and immersed in 4% paraformaldehyde for 1 h at 4°C to ensure proper fixation. The retinas were then carefully dissected out and sectioned into four equal parts. Afterward, they were incubated with the blocking buffer containing 3% BSA and 1% Triton-X 100 for 30 min to reduce non-specific binding. Subsequently, the retinas were incubated overnight at 4°C with Griffonia simplicifolia isolectin B4 (GS-IB4), a fluorescent marker for vascular endothelial cells, at a dilution of 1:50 (10 μg/mL, I21413, Invitrogen, USA). Whole retinal mounts were observed by a fluorescence microscope. Image J software was used to analyze the fluorescent signals and quantify the results.
[bookmark: _Hlk179855657]Choroidal sprouting assay 
[bookmark: _Hlk179931057]The choroid sprouting assay was performed to investigate the role of miR-205 in sprouting angiogenesis of choroidal tissue. Mice were humanely euthanized, and their eyes were rapidly enucleated and preserved in ice-cold DMEM. The choroid-sclera complex from each eye were then carefully dissected and cut into small pieces measuring approximately 1 mm by 1 mm. These tissue explants were embedded in a 24-well plate pre-coated with growth factor-reduced Matrigel (50 µL, 354234, Corning, USA). The explants were cultured in 500 μL of DMEM supplemented with 10% FBS and 1% penicillin-streptomycin. On the sixth day of cultivation, images of the explants were taken, and the extent of sprouting from the tissue was quantified using ImageJ software.
Quantitative real-time polymerase chain reaction (qRT-PCR)
Total RNAs were extracted from cells or tissues using the TRIzol reagent. For miRNA quantification, total RNAs were reversely transcribed into complementary DNAs (cDNAs) by the MicroRNA Reverse Transcription Kit (EZB-miRT4). EZ-probe qPCR Master Mix for miRNA was used for quantification (EZB-miProbe-R2) on the PikoReal Real-Time PCR System (Thermo Fisher Scientific). U6 was used as the internal control. For mRNA quantification, total RNAs were transcribed into cDNAs using the PrimeScript RT Reagent Kit (Takara). Subsequently, cDNAs were amplified on PikoReal 96 Real-Time PCR System (Thermo Fisher Scientific) with a reaction mixture comprising 1 µL of cDNA, 4 µL of PowerUp™ SYBR™ Green Master Mix, 1 µL of forward and reverse primer mixture, and 4 µL of RNase-free ddH2O. Relative RNA expression was determined by the 2–ΔΔCT method. 
Western blot
[bookmark: _Hlk116261497][bookmark: OLE_LINK9]Total proteins wereextracted from HRVECs and tissues using the RIPA lysis buffer. The concentrations were measured by a BCA protein assay kit (23227, Bio-Rad, USA). The proteins were transferred onto polyvinylidene fluoride (PVDF) membranes (IPVH00010, Millipore, USA) and blocked in 5% non-fat milk for 2 h. Then, the primary antibody was incubated overnight at 4℃. Subsequently, the membranes were incubated with the secondary antibody for 2 h at room temperature. Chemiluminescent signals were detected using the Western ECL Substrate (P0018S, Beyotime, China). The images were captured with a ChemiDoc Imaging System (Bio-Rad, Hercules, CA, USA). The following primary antibodies were used: VEGFA (catalog number 19003-1-AP, Proteintech, USA, diluted 1:1000), ANGPT2 (catalog number ab125692, abcam, USA, diluted 1:1000), ICAM-1 (catalog number 10831-1-AP, Proteintech, USA, diluted 1:1000), HSP70 (catalog number ab181606, abcam, USA, diluted 1:1000), TSG101 (catalog number ab125011, abcam, USA, diluted 1:1000), and CD63 (catalog number sc-365604, Santa Cruz Biotechnology, USA, diluted 1:1000). The secondary antibodies were purchased from Beytime (catalog numbers A0208 & A0216, China, diluted 1:1000).
Luciferase reporter assay
[bookmark: _Hlk179855895]Luciferase reporter assay was employed to verify the direct interaction between miRNA and the 3' untranslated region (UTR) of its target gene. Both the mutant (MUT) and wild-type (WT) plasmids for VEGFA and ANGPT2 were procured from GenePharma. These plasmids were co-transfected with miR-205-mimic or NC mimic into HRVECs using Lipofectamine 3000 (L3000001, Invitrogen, USA). The final concentration of plasmids as 2 μg/mL and the final concentration of mimics was 50 nM. After 48 h incubation, the luciferase activities were assessed using a kit from Yeasen Biotech (11402ES60, Shanghai, China).
Annexin V/PI apoptosis assay
[bookmark: OLE_LINK5]The apoptosis of HRVECs was assessed by FITC Annexin V Apoptosis Detection Kit I (A211-01, Vazyme, China). Cells were digested with Trypsin Solution without EDTA and washed twice with PBS. After being re-suspended in 500 μL binding buffer, the cells were incubated with 5 μL of FITC Annexin V and 5 μL of PI for 15 min in the dark at room temperature. The fluorescence was quantitated by the flow cytometer (Beckman Coulter, CytoFLEX, USA).
Calcein-AM/PI staining
[bookmark: OLE_LINK7]To assess the toxicity of Exo-miR-205, Calcein-AM/PI staining assay was performed to detect cell survival condition. Cells were seeded into a 6-well plate and cultured with Exo-miR-205. After 24 h of co-culture, the medium was aspirated and the cells were rinsed three times with PBS buffer. Then, the cells were incubated with the mixture of Calcein-AM and PI at room temperature in the dark for 10 min. Fluorescence microscopy was used to capture the resulting images. 
Quantification of Evans blue leakage using ImageJ
To quantify the fluorescence intensity of Evans Blue (EB) leakage using ImageJ, follow these steps: 
· Image opening: Load the fluorescence image into ImageJ by selecting “File > Open” from the main menu.
· Grayscale conversion: If the image is in color, convert it to grayscale by navigating to “Image > Type > 8-bit” to enhance intensity analysis.
· Region of Interest (ROI) definition: Use the “Rectangular Tool” or “Freehand Tool” to outline the area where EB leakage is observed, defining the ROI.
· Background correction: Select a background area without EB leakage for accuracy. Measure its fluorescence intensity by clicking “Analyze > Measure,” and subtract this value from the ROI measurements to correct for background noise.
· Fluorescence intensity measurement: With the ROI selected, measure the fluorescence intensity by selecting “Analyze > Measure” or using the Ctrl + M shortcut. ImageJ will display values such as mean and total fluorescence intensity for the ROI.
· Data analysis and export: The measured results will appear in the “Results” window. Export the data as a file by selecting “File > Save As” for further analysis.






Table S1. Primer sequences used for qPCR assays for mRNAs
	Gene 
	Forward primer sequence (5'-3') 
	Reverse primer sequence (3'-5') 

	VEGFA
	GGAGGAGGGCAGAATCATCAC
	CTTGGTGAGGTTTGATCCGC

	ANGPT2
	AACTTTCGGAAGAGCATGGAC
	CGAGTCATCGTATTCGAGCGG

	ICAM-1
	CTTGGTGAGGTTTGATCCGC
	TAGACACTTGAGCTCGGGCA



Table S2. Primer sequences used for qPCR assays for miRNAs
	Gene 
	Forward primer sequence (5'-3') 

	has-miR-205
	CGGCAGGATTTCAGTGGAGTG

	mmu-miR-205
	GCTGCTCCTTCATTCCACCG

	U6
	CCTGCTTCGGCAGCACA



Table S3: RNA oligonucleotide sequences
	
	sense（5'-3'）
	antisense（5'-3'）

	miR-205 mimic
	UCCUUCAUUCCACCGGAGUCUG
	GACUCCGGUGGAAUGAAGGAUU

	miR-205 inhibitor
	CAGACUCCGGUGGAAUGAAGGA
	

	[bookmark: _GoBack]NC mimic
	UUCUCCGAACGUGUCACG UTT
	ACGUGACACGUUCGGAGAATT

	NC inhibitor
	CAGUACUUUUGUGUAGUACAA
	

	miR-205 agomir
	UCCUUCAUUCCACCGGAGUCUG
	GACUCCGGUGGAAUGAAGGAUU

	miR-205 antagomir
	CAGACUCCGGUGGAAUGAAGGA
	

	Scramble agomir
	UUCUCCGAACGUGUCACG UTT
	ACGUGACACGUUCGGAGAATT

	Scramble antagomir
	CAGUACUUUUGUGUAGUACAA
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