Applied Microbiology and Biotechnology

Supplementary data

T cell engineering by targeted small extracellular vesicles delivering

CRISPR/Cas9 system for PD-1 knock-out

Mahboube Shahrabi Farahani!, Mehdi Shamsara®, Seyed Mohammad Moazzeni®, Saeed
Khalili*, Ben Johnson’, Leila Darzi!, Mohammad Shoae', Mahlegha Ghavami®, Abdolah

Razi’, Elham Hosseini-Beheshti’, Mehdi Forouzandeh Moghadam'”

1 Department of Medical Biotechnology, Faculty of Medical Sciences, Tarbiat Modares
University, PO.Box: 14115-331, IR, Jalal ale Ahmad Highway, Tehran, Iran,

2 Department of Animal Biotechnology, Faculty of Agriculture Biotechnology, National
Institute of Genetic Engineering and Biotechnology, Tehran, Iran.

3 Department of Medical Immunology, Faculty of Medical Sciences, Tarbiat Modares
University, Tehran, Iran.

4 Department of Biology Sciences, Shahid Rajaee Teacher Training University, Tehran,
[ran,

5 Asbestos and Dust Diseases Research Institute (ADDRI), Sydney, NSW, Australia,

6 BC Children's Hospital Research Institute, Vancouver, British Columbia, Canada,

7 Department of Urology, Faculty of Medicine, North Khorasan University of Medical
sciences, Bojnord, Iran

* Corresponding author: Mehdi Forouzandeh Moghadam,

E-mail: foroz@modares.ac.ir*


mailto:foroz@modares.ac.ir

Applied Microbiology and Biotechnology

Diam. (nm)

Z-Average (r.nm): 257.6 Peak 1: 74.44
Pdl: 0.799 Peak 2: 0.000
Intercept: 0.406 Peak 3: 0.000
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Fig. S1 s-EVs characterization.

CDS CD63 CD81

a; The size distribution of isolated s-EVs was measured using a zeta sizer. b. TEM image
of cup-shaped purified s-EVs. c. western blot for s-EVs characterization, 1: s-EVs were
detected by anti-CD9 at ~24 kDa, 2: s-EV's were detected by anti-CD63 at ~26 kDa, 3: s-

EVs were detected by anti-CD81 at ~22-26 kDa
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Fig. S2 The original, uncropped gel images for Fig. 4a and Figs. 4d i and ii

a Agarose gel image showing the negative control (lane 1), PCR product generated by
primers for gRNA1 on genomic DNA of the KO T cells (lane 2). b PCR product generated
by primers for both gRNAs on genomic DNA of the KO T cells (transfected by PEI as a
positive control) (lane 2), PCR product generated by primers for both gRNAs on genomic
DNA of the KO T cells (transfected by s-EVs) (lane 3), and PCR product generated by
primers for both gRNAs on genomic DNA of the unmodified control T cells (lane 4). ¢
PCR product generated by a primer for the left gRNA and a primer between the two
gRNAs on genomic DNA of the unmodified control T cells (lane 1) and PCR product
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generated by a primer for the left gRNA and a primer between the two gRNAs on genomic
DNA of the KO T cells (lane 2). M stands for 100bp DNA ladder in all three images

Bulge Type hd DNA bulge A RNA bulge A Mismatch
Bulge Type Target Chromosome
X crRNA: GCGTGACTTCCACATGAGCGNGG chr2
DNA: GCGTGACTTCCACATGAGCGTGG
X CrRNA: CGACACCAACCACCAGGGTTNGG chr2

DNA: CGACACCAACCACCAGGGTTTGG

Fig. S3 The result of the Cas-OFFinder analysis
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Both gRNAs targeting hPD-1 locus on human chromosome 2, revealed perfect on-target
specificity with 0 mismatches, 0 DNA bulges, and 0 RNA bulges



