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Table S1. Primer sequences
	F1
	5’-CTTTGAGCTCTACTGGCTTCT-3’

	F2
	5’-GCTTGGATCCCTCGAGTTAAT-3’

	R1
	5’-GGCTTGTACTCGGTCATCTC-3’

	R2
	5’- CACGTAACCTGAGAAGGGAATC-3’

	F3
	5’-CGGTTAATGTGGCTCTGGTT-3’

	R3
	5’-AGGATCCTCTCTGGCTCCAT-3’
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Fig. S1. Characterization of the unedited AAVS1 allele in the RVG-modified hiPSCs. (A) F3 and R3 primers amplified a PCR band of 254 bp in clone #3, indicating that clone #3 is heterozygous for the integration into the AAVS1 locus. The location of F3 and R3 primers are shown in Fig. 1A. Unedited control hiPSCs are included as a positive control. (B-C) The PCR bands from A were Sanger sequenced using the F3 primer showing no indels are present in the second allele of AAVS1 in the RVG-modified clone #3 hiPSCs. gRNA and PAM sequences are underlined. 
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Fig. S2. Trilineage differentiation potential of the RVG-edited hiPSC line. RVG-edited line shows trilineage differentiation potential, as shown by expression of protein markers in ectoderm (Nestin and Pax6), mesoderm (NCAM1 and Brachyury), and endoderm (Sox17 and FOXA2) germ layers, respectively. Nuclei were stained by Hoechst 33342. Scale bar: 50 µm. 
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[bookmark: _Hlk165305360]Fig. S3. Genome editing at the AAVS1 locus does not generate indels in any of the top 5 predicted off-target (OT) sites in the RVG-edited iPSC clone. (A). A table showing the top 5 predicted off-target sites by AAVS1-T2 gRNA. Genomic DNA extracted from the RVG-edited iPSC clone was used for PCR amplification of the 5 sites. (B) Sanger sequencing showed no indels in the PCR products amplified from the top 5 predicted off-target sites. 
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Fig. S4. Coomassie brilliant blue R-250 staining analysis for the iPSCs and EVs in Fig. 2C. EV group differs from the cell group and shows well-defined protein patterns, suggesting little cross contamination between these two sample groups. CD63 is the major marker for exosomes and is the highest EV protein component, indicating high purity of EV samples. 
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Fig. S5. Labeling and neuronal uptake of control and RVG-modified EVs. (A) EV cargo protein was labeled with the green fluorescence and then EV fluorescence was analyzed using nanoparticle flow cytometry. (B-C) Microscopic imaging of live SH-SY5Y cells up taking the control or RVG-modified EVs. The uptake reaches a plateau at 120 min. 
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Fig. S6. Biodistribution of RVG-modified EVs. (A) Representative NIR signals of control and RVG-modified EVs in mouse peripheral organs 24 hours post intravenous injection. (B) Quantification of mean fluorescence intensity of RVG-modified EVs in different organs. Data were presented as mean ± SEM (n = 3) and analyzed using one-way ANOVA followed by Tukey post hoc test. *p < 0.05.
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Fig. S7. Labeling and neuronal uptake of control and RVG-modified EVs. (A-B) Cellular metabolism and cell membrane integrity of labeled EVs were measured by [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide] (MTT, A) and lactate dehydrogenase (LDH, B) release assays, respectively. Data are presented as mean ± SEM (n = 6) and analyzed using one-way ANOVA followed by Tukey post hoc test. *p < 0.05. 
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Fig. S8. Uncropped gel images and western blots. The cropping areas are indicated by dashed boxes with ladders. 

image2.jpeg
Eﬁ:toderm 5 Mesoderm Endoderm

Aa G,

Nestin: '/ NCAMT

!

Brachyury }





image3.tiff
OT # Gene Name Location Predicted OT Sequence + PAM

OT-1 RP11-1166P10.6 chr16: 32025813-32025832 AGTGAGGGGCCAGTAGGGAGAGG
OT-2 SNHG14 chr15: 25222738-2522257 CCGACCACCGGGCTAGGACACGG
OT-3 Unknown chr2: 231959840-231959859 GGATAGGAGAGGGGCCAGTGGGG
OT-4 WSCD2 chr12: 108187909-108187928 AGGGTCAGGGTGGGCCACTATGG
OT-5 Unknown chr2: 60163413-60163432 TTGCAACTGGAGGGCCCACTAGG
B

ACAGTGAGGGGCCAGTAGGGAGAGGATAGGAGAAGAGG,
OT-1 (RP11-1166P10.6; chr16: 32025813-32025832)

220 230 240 250

GACCGACCACCGGGCTAGGACACGGGTCACCAGGGTCC
OT-2 (SNHG14; chr15: 25222738-2522257)

200 210 220 230

GTGGATAGGAGAGGGGCCAGTGGGG ACAGG AAGGGG AAG
OT-3 (Unknown; chr2: 231959840-231959859)

140 150 160 170

GCAGGGTCAGGETGGGC CACTATGGACAGGAATGGCCA
OT-4 (WSCD2; chr12: 108187909-108187928)

TTTTGCAACTGGAGGGCCCACTAGGGTCAAGATAGGTT

OT-5 (Unknown; chr2: 60163413-60163432)
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