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Supplemental Fig. 1 | Schematic illustration of the extraction and purification of
engineered EVs. a, Procedures used to extract and purify engineered EVs. b,
Schematic illustration of engineered EVs. ¢. Schematic illustration of the components
of engineered EVs.
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Supplemental Fig. 2 | Nanoparticle tracking analysis (NTA), zeta potential, and
polydispersity index of EVs extracted from different groups. a, Immunoblotting
analysis comparing CasRx-HA levels in producing cells from different groups.
[B-actin served as control. b, Immunoblotting analysis comparing CasRx-HA levels in
producing cells from different groups. p-actin served as control. ¢, NTA analysis of
EVs from HEK293T cells without transfection of plasmid. The dashed line indicates a
single peak of particle diameter. The mean particle size, zeta potential, and
polydispersity index were shown in black, green, and red text. d-i, NTA analysis of
EVs from HEK293T cells with transfection of corresponding plasmids in Figure la.
The arrows indicate two peaks of particle diameter. The respective mean particle size,
zeta potential, and polydispersity index were shown in black, green, and red text. J,



Summary of mean particle size, zeta potential, and polydispersity index of seven
different EVs. ****p < 0.0001, ***p < 0.001, **p < 0.01, *p < 0.05. The data are
expressed as the mean £ SD.
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Supplemental Fig. 3 | The Coomassie brilliant blue staining of tPA-CasRx EVs. a,
The Coomassie brilliant blue staining of three repeats of tPA-CasRx EVs. The arrow
indicates CasRx band. b, Statistical results of proportion of CasRx in tPA-CasRx EVs.
The data are expressed as the mean + SD.
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Supplemental Fig. 4 | The engineered EVs-CasRx/gRNA system suppresses
exogenous and endogenous gene expression in vitro. a, Representative
immunofluorescence images of Neuro-2a cells that received different treatments.
Scale bar = 50 um. b, Statistic result of mCherry MFI between three different groups.
c-d, Cell viability of HEK293T and N2a cells receiving EVs treatment. e, Schematic
illustration of the EVs plasmid design that targeting VEGFA. The detailed design of



gRNAs was shown in right box. f, The change of VEGFA mRNA levels of HEK293T
over time demonstrated that the VEGFA mRNA levels decreased within 24 hours but
gradually returned to the original level after 36 hours. g-h, Representative
immunofluorescence images of GL261 and Bend.3 that received EVs treatment.
****p < 0.0001, ***p < 0.001, **p < 0.01, *p < 0.05. The data are expressed as the

mean + SD.
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Supplemental Fig. 5 | Strategy 1 used to preliminarily screen for effective gRNAs
targeting cytokines. a, The schematic image of experimental design. b, A schematic



of the two vectors preliminarily screen for effective gRNAs targeting cytokines. c,
Representative images of the gating strategy and results for preliminary screening. d,
Statistic results of MFI of EGFP co-expressed with IL-6 showing that sg2, sg3, and
sg6 were potential effective gRNAs. e-f, Statistic results of MFI of EGFP
co-expressed with TNF showing that sg8, sgl11, sg12, sg13, sg15, sg16, sg17 and sg19
(rounds 1 and 2) were potential effective gRNAs. g, Statistic results of MFI of EGFP
co-expressed with IL-1B showing that sg8, sg9, and sgl2 were potential effective
gRNAs. ****p < 0.0001, ***p < 0.001, **p < 0.01, *p < 0.05. The data are expressed
as the mean £ SD.
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Supplemental Fig. 6 | Strategy 2 used to screen out effective gRNAs targeting
cytokines. a, The schematic image of experimental design. b, A schematic of the two
vectors to screen out most effective gRNAS targeting cytokines. c, Representative
images of the gating strategy and results to screen out most effective gRNAs. d,
Knockdown efficiency of different gRNAs for IL-6 showing that sg2 had the most
potent knockdown efficiency. e-f, Knockdown efficiency of different gRNAs for TNF
showing that sg13 had the most potent knockdown efficiency. g, Knockdown
efficiency of different gRNAs for IL-1B showing that sg9 had the most potent
knockdown efficiency. ****p < 0.0001, ***p < 0.001, **p < 0.01, *p < 0.05. The
data are expressed as the mean + SD.
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Supplemental Fig. 7 | CasRx/gRNA delivered by EVs could knock down cytokine
expression in naive Raw264.7 cells. a, The schematic image of experimental design.
b-d, Statistic results of relative mRNA level of IL-6, IL-1 and TNF showed that EVs
slightly upregulated the cytokine expression and CasRx/gRNA delivered by EVs
could knock down IL-6, IL-1B and TNF efficiently. ****p < 0.0001, ***p < 0.001,
**p < 0.01, *p < 0.05. The data are expressed as the mean + SD.
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Supplemental Fig. 8 | Biodistribution of EVs. Representative immunofluorescence
images of tissue from the heart, kidney, liver, lung and spleen. Scale bar = 100 pm.



Supplemental Table 1. The sequence of single-guide RNA used in this study.

Single-guide RNA used in this study

Primer Sequence
sg-ctrl gggtcttcgatattcaagcgtcggaagacct
sg-mCherry caagtgggagcgcgtgatgaacttcgagga
sg-VEGFA ggtactcctggaagatgtccaccagggtctc-DR-

gtgctgtaggaagctcatctctectatgtg
IL-1pP screen Sequence
sg5 cctgatgagagcatccagcttcaaatctcg
sgb cgcagcagcacatcaacaagagcttcagg
sg7 atcactcattgtggctgtggagaagctgtgg
sg8 ggaccttccaggatgaggacatgagcacctt
sg9 gatgatgataacctgctggtgtgtgacgtt
sg10 tagacaactgcactacaggctccgagatgaa
sgll ctccacctcaatggacagaatatcaaccaa
sgl2 ggacagaatatcaaccaacaagtgatatt
sgl3 ctatacctgtcctgtgtaatgaaagacggca
sgl4 ctatacctgtcctgtgtaatgaaagacggcea
IL-6 screen Sequence
sgl gggactgatgctggtgacaaccacggectt
sg2 cacagaggataccactcccaacagacctgt
sg3 cacaagtcggaggcttaattacacatgttct
sg4 ccagagatacaaagaaatgatggatgcta
sg5 gcctattgaaaatttcetetggtettctggag
sgb cctetggtcttctggagtaccatagctacc
sg7 catatcttcaaccaagagataagctggagt
sg8 caaccaagagataagctggagtcacagaaggag
sg9 ctaattcatatcttcaaccaagagataagct
TNF screen Sequence




sg3

gagcacagaaagcatgatccgegacgtggaa

sg4 tccagaactccaggeggtgcctatgtctcag
sg5 ccaggcggtgcctatgtctcagectcettct
sg6 gcctatgtctcagcectcttctcattcetg

sg7 gagaagttcccaaatggcctccctctcat

sg8 ctcatcagttctatggcccagaccctcaca
sg9 ggaggagcagctggagtggctgagecageg
sg10 cctggccaacggcatggatctcaaagacaa
sgll agtggtgccagccgatgggttgtaccttgt
sgl2 gctatctcataccaggagaaagtcaacctc
sg13 gacaagcctgtagcccacgtcgtagcaaa
sgl4 ctcattcctgettgtggcaggggecaccacg
sgl5 ctgtctactgaacttcggggtgatcggt

sgl6 cggggtgatcggtccccaaagggatgagaag
sgl7 caagggacaaggctgccccgactacgtgct
sgl8 ctcttcaagggacaaggctgccccgacta
sg19 gtctactcccaggttctcttcaagggac

sg20 gtaccttgtctactcccaggttctctt

sg21

gcggagtccgggeaggtctactttggagt




Supplemental Table 2. The qPCR primer used in this study

Primers Sequence
IL-6 Forward CAACGATGATGCACTTGCAGA
IL-6 Reverse TCTGTGACTCCAGCTTATCTCTTG

TNF Forward

AGGCACTCCCCCAAAAGATG

TNF Reverse

CCACTTGGTGGTTTGTGAGTG

IL-1pB Forward

AATGCCACCTTTTGACAGTGAT

IL-1P Reverse

CCATGAGTCACAGAGGATGGG

VEGFA-mouse Forward

ACATCTTCAAGCCGTCCTGT

VEGFA-mouse Reverse

TTGACCCTTTCCCTTTCCTCG

VEGFA-human Forward

CCATCCAATCGAGACCCTGG

VEGFA-human Reverse

CACCAACGTACACGCTCCA




