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Figure S1. Two-part guide RNA (gRNA) hybridized to form a crRNA:tracr RNA complex. Schematic
drawing of the RNA components of the Alt-R CRISPR-Cas9 System for directing Cas9 endonuclease to
genomic targets (Integrated DNA Technologies, Inc. [IDT]). Alt-R CRISPR-Cas9 crRNAs are 36 nucleotide (nt)
RNA oligos containing a (variable) 20 nt target-specific spacer region, along with a non-variable 16 nt domain
complementary to tractrRNA. The 67 nt Alt-R CRISPR-Cas9 tracrRNA is shorter than the natural S. pyogenes

tracrRNA and contains proprietary chemical modifications that confer increased nuclease resistance. The crRNA
and tracrRNA molecules are annealed to each other and form a complex with Cas9 endonuclease enzymes.
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About CrispRGold sgRNAcheck Contact and Disclaimer

CrispRGold was offline 2024/4 for maintenance reasons. We apologize for any inconvenience.
CrispRGold is free for academic use. For commercial use, please contact us. This website is ly updated. Feedbacks or bug-reports are appreciated.

By submitting a request, you approve our privacy policy and that your search request and IP address are stored.

CrispRGold version (7)

CrispRGold 1.2 (Latest version) <+— Select CrlspRGold version v
Target organism (3

Human (Homo sapiens, hg38) - Latest version <+— Select target organism v
Design method (3)

By gene name <+— Select format for the input sequence v

Cloning vector (for ready-to-order oligos) (%)

Standard vectors (pX330, lentiCRISPR v2, etc) (Bbsl) €—— (Optional) Select cloning vector (gRNA efficiency testing)
Number of sgRNAs per gene/sequence (7)

10 <+— Select number of gRNAs in the output v
Number of top-risk off-target sites shown (3)

5 <«— Select number of off-target sites in the output

Gene names (seperated by comma or linebreak):

et 4= QOfficial gene symbol

4

Design sgRNAs
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Figure S2. Guide RNA (gRNA) design with free CrispRGold software (Graf et al 2019). As an example we
show the selection of input parameters for the human PRFI gene (National Center for Biotechnology
Information (NCBI) Gene ID 5551). Explanatory labels are given in red next to the red arrows.
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—Request

Your request d is IInZ3VAYefTT6zrEadek. Summary of input parameters for the gRNA design request

(see also Supplementary Figure 1).

Organism: hg38
Mode: By gene
sgRNAs/gene: 10
Cloning: Retro/Plasmid

Date: Fri Jul 19
12:03:56 2024

Genes:
PRF1

Status: Running.

Optional: Selection of standard retroviral/plasmid cloning vectors.

fump to: »sgRNAs »Oligos

[Show Exons

«— gRNA output table for the top 10 gRNAs (potential off-target sites hidden).

—sgRNAs
* The protospacer-adjacent motif (PAM) in the gRNA sequence is given in blue.

Show potential off-target sites

Name & |ID () | Sequence Strand (O | Position Specificity ) | Exon &) Isos () CutPosition O RelPos ()| Tm (
PRF1_1 24 CTCGTAGCATCCGCAACGACTGG | — chr10:70600516:70600538 | 15.66 1 2/2 70600521:70600522 | 0.228 55.88
.pnm_z 337 GGAGCTGGGTGGCCGCATATCGE | — chr10:70599018:70599040 | 14.33 2 2/2 70599023:70599024 | 0.417 l 57.93
PRF1_3 349 GATGAAGTGGGTGCCGTAGTTGG | + chr10:70599049:70599071 | 13.66 2 2/2 70599065:70599066 | 0.391 53.83
PRF1_4 298 AACCTACCGGGAGCGCCACTCGG | - chrl0:70598817:70598839 | 13.66 2 2/2 70598822:70598823 | 0.537 57.93
PRF1_5 304 AGTGGCGCTCCCGGTAGGTTTGG | + chr10:70598820:70598842 | 13.33 2 2/2 70598836:70598837 | 0.529 57.93
PRF1_6 303 TTCCGAGTGGCGCTCCCGGTAGG | + chrl0:70598815:70598837 | 13.33 2 2/2 70598831:70598832 | 0.532 59.98
PRF1_7 299 GGCCGCCAACCACTTCCGAGTGG | + chr10:70598802:70598824 | 13.33 2 2/2 70598818:70598819 | 0.540 59.98
PRF1_8 322 GCTCACGGACAACGAGGTGGAGG | - chr10:70598955:70598977 | 13 2 2/2 70598960:70598961 | 0.454 57.93
PRF1_9 38 TGGCCCTGGTTACATGGCGCTGG | + chr10:70600575:70600597 | 13 1 2/2 70600591:70600592 | 0.186 57.93
PRF1_10 | 318 CGTGGATGCCTATGTTGACCTGG | + chr10:70598913:70598935 [ 13 2 [ 2/2 | 70598929:70598930 | 0.473 . 53.83

«—Optional output: “Ready-to-order” overlapping oligo sequences for cloning into

—Oligos - - ; —— -
mammalian expression vectors (gRNA efficiency testing in mammalian cells).
Name.f Sequence(fw) Name.r Sequence(rev)
PRF1_1.f CACCGCTCGTAGCATCCGCAACGAC PRF1_1.r AAACGTCGTTGCGGATGCTACGAGC
PperrL_2.£ P> CACCGGGAGCTGGGTGGCCGCATAT P erF1 2.r P> raacATATGCGGCCACCCAGETCCC
PRF1_3.f CACCGGATGAAGTGGGTGCCGTAGT PRF1 3.r AAACACTACGGCACCCACTTCATCC
PRF1_4.f CACCGAACCTACCGGGAGCGCCACT PRF1_4.r AAACAGTGGCGCTCCCGGTAGGTTC
PRF1 5. f CACCGAGTGGCGCTCCCGGTAGGTT PRF1 5.r AAACAACCTACCGGGAGCGCCACTC
PRF1_6.£ CACCGTTCCGAGTGGCGCTCCCGGT PRF1_6.r AAACACCGGGAGCGCCACTCGGAAC
PRF1_7.f CACCGGGCCGCCAACCACTTCCGAG PRF1_7.r AAACCTCGGAAGTGGTTGGCGGCCC
PRF1_8.f CACCGGCTCACGGACAACGAGGTGG PRF1_8.r AAACCCACCTCGTTGTCCGTGAGCC
PRF1_9.f CACCGTGGCCCTGGTTACATGGCGC PRF1_9.r AAACGCGCCATGTAACCAGGGCCAC
PRF1_10.f CACCGCGTGGATGCCTATGTTGACC PRF1_10.r AAACGGTCAACATAGGCATCCACGC
[End of output. Fri Jul 19 12:09:14 2024.
© YAX-DELERUCK.CENTRUX PUR WOLEKVLARE MEDISTN in der Belaholts-Gemsinschatt. ALl rights raserved

Figure S3. Guide RNA (gRNA) design with free CrispRGold software (Graf et al 2019). Upper panel:
Summary of input parameters (see also Figure S1.) Middle panel: Output of gRNA design request. Potential off-
target sites are hidden. gRNAs are ranked by the CrispRGold Specificity score. For targeting exon 3 of the
PRF1 gene, the gRNAs must be located within the coding part of exon 3 sequence (this corresponds to Coding
Exon 2 (“Exon 2”) in the CrispRGold software output; genomic coordinates 70,598,053 to 70,599,181). The
Specificity score ideally should be > 12. Thus, the top 8 gRNAs positioned in Exon 2 in the output shown above
are candidates to be chosen for gRNA efficiency testing. Lower panel: Optional output for ’ready-to-order”
oligos for cloning into mammalian sgRNA expression vectors (see also Figure S4). Explanatory labels are given
in red next to the red arrows. Red arrow heads point to the gRNA PRF1.2 (see Table 1) and corresponding
cloning oligos used in our study (Li et al 2024).
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Figure S5. Cloning oligo nucleotides with BbsI sticky ends for gRNA standard vectors (pX330, MSCV
retroviral vectors, etc.). As example we show annealed forward and reverse cloning oligos for the gRNA
PRF1.2 (Table 1 and CrispRGold output shown in Figure S2, lower panel). The oligos must be phosphorylated
at the 5’end before annealing. Bases colored in blue and set in italics correspond to cloning-compatible
overhangs as configured by CrispRGold (Figure S2, lower panel). (Note that sticky ends from different Bbs/
sites may not be compatible.)
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This is the Sanger sequence view showing edited and wild-type (control) sequences in the region around the guide sequence. This shows
sequence base calls from both the control and the experimental sample .abf files, which will contain mixed base calls. The horizontal black
underlined region represents the guide sequence. The horizontal red underline is the PAM site. The vertical black dotted line represents the
actual cut site. Cutting and error-prone repair usually results in mixed sequencing bases after the cut

Figure S6. Analysis of the genome editing efficiency of the guide RNA PRF1.2 with the free web-based
tool ‘Inference of CRISPR edits’ (ICE) (Conant et al 2022). Screenshots of the output of the ICE analysis
tool (Syntego). Upper panel: Contributions of molecular species to the Sanger sequence in %. Lower panel:
Sanger sequence traces with annotations. For a good guide RNA, the % of sequences with Indels should be
above 60%. Explanatory labels are given in red next to the red arrows.
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Figure S7. Plasmid map of the pAAV-GFP control vector. DNA donor templates for homology-directed
repair (HDR) are cloned into this vector by ‘one-step cloning’ (Procedure part B.4). The pAAV-GFP vector is
cut with NotI and the insert between the two NotI sites is replaced by the HDR DNA donor template (consisting
of 5’ and 3* homology arms flanking the codon-modified PRFI exon 3 or T2A-PRF1-cDNA). The intact pAAV-
GFP control vector also serves as a positive control for AAV production (Procedure Part E). The packaging
capacity of this vector is 4 to 4.6 kb (corresponding to the maximum fragment length in between the NotlI sites).

PAAV-GFP Control Vector (Cell Biolabs Inc., cat. No. VPK-400)
https://www.cellbiolabs.com/paav-gfp-control-plasmid

Vector features: 1-130 Left inverted terminal repeat (ITR), 139-798 Cytomegalovirus (CMV) promoter, 806-
1298 Human beta-globin intron, 1321-2061 Green Fluorescent Protein (GFP), 2120-2598 PolyA, 2638-2778
Right ITR, 3695-4555 Ampicillin Resistance.
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93>GAGAGCCCTGGGAGATCTGCCCCACCACTTCAATGCTAGCACACAGCCTGCCTACCTGAGACTGATCAGCAACTACGGCACCCACTTCATCAGAGCCGTG>192
101>GAGAGCCCTGGGAGATCTGCCCCACCACTTCAATGCTAGCACACAGCCTGCCTACCTGAGACTGATCAGCAACTACGGCACCCACTTCATCAGAGCCGTG>200

* * * * * * * * * *

193>GAACTCGGAGGCAGAATCTCTGCCCTGACAGCCCTGAGAACATGCGAACTGGCTCTGGAAGGCCTGACCGACAACGAGGTGGAAGATTGTCTGACCGTGG>292
201>GAACTCGGAGGCAGAATCTCTGCCCTGACAGCCCTGAGAACATGCGAACTGGCTCTGGAAGGCCTGACCGACAACGAGGTGGAAGATTGTCTGACCGTGG>300

* * * * * * * * * *

293>AAGCCCAAGTGAACATCGGCATCCACGGATCTATCTCTGCCGAGGCCAAGGCCTGCGAGGAAAAGAAAAAGAAACACAAGATGACCGCCAGCTTCCACCA>392
301>AAGCCCAAGTGAACATCGGCATCCACGGATCTATCTCTGCCGAGGCCAAGGCCTGCGAGGAAAAGAAAAAGAAACACAAGATGACCGCCAGCTTCCACCA>400

* * * * * * * * * *
90>CARGAGGGCCCTCGGEGACCTGCCCCACCACTTCAACGCCTCCACCCAGCCCGCCTACCTCAGGCTTATCTCCARCTACGGCACCCACTTCATCCGGGCT>189
101>CAAGAGGGCCCTCGGGGACCTGCCCCACCACTTCAACGCCTCCACCCAGCCCGCCTACCTCAGGCTTATCTCCAACTACGGCACCCACTTCATCCGGGCT>200
100>CAAGAGGGCCCTCGGGGACCTGCCCCACCACTTCAACGCCTCCACCCAGCCCGCCTACCTCAGGCTTATCTCCAACTACGGCACCCACTTCATCCGGGCT>199

* * * * * * * * * *
190>} AGCTGGGTGGCCGCATA' >289

201>GTGGAGCTGGGTGGCCGCATATCGGCCCTCACTGCCCTGCGCACCTGCGAGCTGGCCCTGGAAGGGCTCACGGACAACGAGGTGGAGGACTGCCTGACTG>300
200>GTGGAGCTGGG TG s C TGCCCTGCGCACCTGCGAGCTGGCCCTGGAAGGGCTCACGGACAACGAGGTGGAGGACTGCCTGACTG>281

* * * * * * * * * *
290>[[CGAGGCCCAGGTCAACATAGGCATCCACGGCAGCATCTCTGCCGAAGCCAAGGCCTGTGAGGAGAAGAAGAAGAAGCACAAGATGACGGCCTCCTTCCA>389
301>TCGAGGCCCAGGTCAACATAGGCATCCACGGCAGCATCTCTGCCGAAGCCAAGGCCTGTGAGGAGAAGAAGAAGAAGCACAAGATGACGGCCTCCTTCCA>400
282>TCGAGGCCCAGGTCAACATAGGCATCCACGGCAGCATCTCTGCCGAAGCCAAGGCCTGTGAGGAGAAGAAGAAGAAGCACAAGATGACGGCCTCCTTCCA>381

Figure S8. Example of HDR, NHEJ and WT events after gene repair as determined by Sanger
sequencing. Sanger sequences were aligned to the respective reference sequences (top strands). Upper panel:
The top sequence corresponds to the predicted ‘codon-modified’ exon 3 sequence of the PRF'I gene (pos. 42 to
342; highlighted in orange). The bottom sequence corresponds to an HDR event (knock-in corresponding to a
perfectly repaired allele): It perfectly matches the reference sequence. Lower panel: The top sequence
corresponds to the 5’ end of the native exon 3 of the PRFI gene (Gene ID 5551) (pos. 40 to 339; highlighted in
dark red). The target site of the guide RNA (gPRF1.2) (Table 1) is highlighted in turquoise blue. The middle
sequence corresponds to a non-targeted allele and matches the reference sequence. The bottom sequence
corresponds to an NHEJ Indel event. The sequence carries a deletion (highlighted in bright red) overlapping the
gRNA target site. In order to calculate the knock-in efficiencies shown in Table 2, events in each category
(HDR, NHEJ, Non-targeted) are counted and expressed as % of total events.
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