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Figure S1. Engineering HeLa cells to express WT or P347S RHO. A) gPCR on P347S (left panel) and WT (right panel) RHO
HelLa clones to determine vector copy number (VCN) of PGK-driven expression cassettes carrying WT or P347S RHO cDNA and
part of the 3'UTR region. To select clones hosting 2 copies of the WT or P347S transgene, a WT* clone isolated and used in
Latella et al.?° was included as reference. B) Quantitative expression of RHO mRNA in P347S (left panel) or WT RHO (right
panel) clones compared to a P23H* and WT* clones isolated and used in Latella et al.?° . Clone #3 belonging to P347S RHO and
clone #37 belonging to WT RHO were selected for in vitro editing experiments performed in this study.
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Figure S2. Allele-specific editing of P347S RHO transgene in vitro. P347S Hela clone transfected with SpCas9_gRNA1 (A) or
VQRHF1-SpCas9_gRNA5 (B) underwent NGS analysis tailored to the target site. NGS sequence reads were analyzed by
CRISPResso software which retrieved a frequency of reads bearing indels or unmodified. Pie charts of the results from a
representative experiment are reported. C, D) Pie charts of a representative experiment showing frequency and amount of reads
carrying indels or unmodified reads scored in WT RHO Hela clone transfected with SpCas9 gRNA1 (C) or -VQRHF1-

SpCas9_gRNAS5 (D).
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Figure S3. Unmodified expression of off-target genes upon CRISPR-mediated editing. A) CRISPResso analysis of potential
splice sites in THRA, ROR1, RBSN and EPSILS1 modified upon editing induced by SpCas9_gRNA1 or VQRHF1-SpCas9_gRNAS.
B) RT-PCR analysis for the expression of THRA, ROR1, RBSN and EPSILS1 in human RPE cells transfected or not with effector
plasmids for the expression of SpCas9 gRNA1 or VQRHF1-SpCas9 gRNAS5. RT-PCR analysis of GAPDH expression was
evaluated as control. M, 100 bp molecular weight marker. C) Densitometric quantification of THRA, ROR1, RBSN and EPSILS1
mRNA (OT), normalysed to GAPDH in RPE cells transfected or not as indicated in panel (B).
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Figure S4. Distribution of indels in CRISPR-edited P347S RHO HelLa clone. Profile of indels scored in P347S RHO Hela clone

transfected with SpCas9_gRNA1 or VQRHF1-SpCas9_gRNAS. Deletions are represented by minus numbers whereas plus numbers
represent insertions. Sequences without indels (value = 0) are omitted from the chart.



Reference ..GGTGGCCTCGGCCTAAgacctgcctaggactctgtggccgactatag..
delGG mutant Post-editing ..GGT--CCTCGGCCTAAgacctgcctaggactctgtggecgactatag..

Reference ..GGTGGCCTCGGCCTAAgacctgcctaggactctgtggccgactatag..

SpCas9_gRNA1 delG mutant Post-editing ..GGTG-CCTCGGCCTAAgacctgcctaggactctgtggecgactatag..

Reference ..GGTGGCCTCGGCCTAAgacctgcctaggactctgt..(131bp)..taa..
del12.1 mutant Post-editing ..GGTGG-———————————~- acctgcctaggactctgt.. (131bp)..taa..
[ Reference ..GGTGGCCTCGGCC-TAAgacctgcctaggactctgtggccgactatag..

insT mutant Post-editing ..GGTGGCCTCGGCCTTAAgacctgcctaggactctgtggccgactatag..

Reference ..GGTGGCCTCGGCCTAAgacctgcctaggactctgt.. (131bp)..taa..

VQRHF1'SpC339_gRNA5 1 del9 mutant Post-editing ..GGTGG-———————— AAgacctgcctaggactctgt.. (131bp)..taa..
Reference ..GGTGGCCTCGGCCTAAgacctgcctaggactctgt..(131bp)..taa..

del12.5 mutant post-editing ..GGTGGCCTCGGCCT———————————— ggactctgt..(131bp)..taa..

Figure S5. Most frequent RHO mutants generated upon CRISPR-mediated editing of P347S RHO mutation in vitro.
Nucleotide sequence of the six most frequent mutants identified by CRISPResso upon editing mediated by SpCas9_gRNA1 or
VQRHF1-SpCas9 _gRNAS. The C to T conversion resulting in P347S mutation is highlighted in bold. Nucleotides belonging to the
3’-UTR are in italic. Dash indicates a deleted nucleotide, while insertion is shown in orange. New stop codons downstream the
canonical one (capital letters in italics) are underlined.
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Figure S6. Localization of WT and P347S RHO protein in CHO cells. Immunofluorescence analyses of WT and P347S RHO
protein performed in CHO cells transfected with plasmids expressing RHO fused at the N-terminal region to a human influenza
hemagglutinin (HA) tag. A) Permeabilized cells were stained with anti-BIP and 4D2 antibodies and scale bar is 5 ym. B) Non-
permeabilized cells were stained with 4D2 and anti-HA antibodies and scale bar is 10 ym. The panels generated merging the
signals includes also a DAPI staining of the nuclei.



RHO expression

1.2 -
WT RHO
I I B I PR T T
e .
g 0.8 - T
@
o
5 06 -
X
()
S 04 -
4
02 ’-T-‘
0 : : : : :
14 - I I CREC NS Q) o
1 P PN RS A - N
12 - R LA $
T T U R P347S RHO

N A )
© \,\"1/ N g GG\

&Wb

Figure S7. Localization and degradation of RHO mutants generated upon editing of P347S RHO mutation in vitro.
A) In-Cell Western analysis of non-permeabilized (top panel) and permeabilized (bottom panel) CHO cells transfected with
RHO mutant plasmids and stained with anti-HA antibody. As control P23H, WT and P347S RHO expression plasmids were
transfected. Mock transfected cells (CHO) are included in the assay. B) Graphic representation of the ratio between
rhodopsin localized to the plasma membrane over the total rhodopsin detected in “In Cell Western” analysis. The
experiment was performed in duplicate and presented as mean £+ SEM. C) Densitometric quantification of RHO protein
level detected by western blot (Figure 2B) in CHO cells transfected with plasmids for the expression of RHO P347S, WT or
mutants. The experiment was performed in duplicate and presented as mean + SEM. * p-value < 0.05, ** p-value < 0.01.
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Figure S8. Expression of AAV-CRISPR effector vectors in P347S transgenic mice. RT-PCR analysis for the expression of
SpCas9 (WT, mouse #1 and #2 L and R or VQRHF1, mouse #3 L and R) and GFP in retinae of P347S transgenic mice treated
with effector or control AAV2/8 vectors. The expression of the rod photoreceptor gene Pde6b and the ribosomal s26 RNA was used

for normalization. L and R indicate left and right eye, respectively. NC, negative control, not injected retina.
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Figure S9. GFP expression in P347S transgenic mice treated with CRISPR-AAVs. Immunohistochemistry of retinal sections
derived from mice injected with SpCas9+gRNA1, VQRHF1-SpCas9+gRNAS or SpCas9+scramble vectors. Anti-GFP antibody
stained the AAV carrying the gRNAs. Outer segment (OS), inner segment (IS) and outer nuclear layer (ONL) are indicated. Scale
bar corresponding to 10 ym is shown.



