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Conclusion:
The RPGR transgene was correctly expressed and processed; and functional RPGRORF15

localised to human rods and cones following viral transduction of RPGR-KO human ROs.

These data agree with the reported Phase I/II trial positive results in patients with RPGR-

associated XLRP, treated with the same vector construct.

Figure 4. AAV-RPGRORF15L restores RPGR functional characteristics in RPGR-KO ROs. (A) WES

analysis of RPGR glutamylation in WT, non-transduced and AAV-RPGRORF15L treated RPGR-KO organoids. (B)

Quantification of WES RPGR glutamylation levels, calculated as RPGR:β-tubulin ratio, demonstrates increased

RPGR glutamylation in AAV-RPGRORF15L treated RPGR-KO ROs compared to non-transduced ROs. n=3-6

ROs, ** p<0.01 vs non-transduced ROs.. (C) IF analysis of RGPR-GT335 colocalisation in WT, non-transduced

RPGR-KO and AAV-RPGRORF15L treated d160 ROs. Scale bar = 20μm. (D) Quantification of RPGR-GT335

colocalisation. n=2-3 ROs. *** p<0.001, **** p<0.0001 vs non-transduced ROs. (E) IF analysis of RGPR-GT335

colocalisation in WT, non-transduced RPGR-KO and AAV-RPGRORF15L treated d160 ROs. Retina outer nuclear

area (ONL) denoted by orange arrows. Scale bar = 40μm. (F) Quantification of rhodopsin mis-localisation,

analysed as pixels above threshold in the ONL. n=2-3 ROs. ** p<0.01 vs non-transduced ROs.
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Result: Generation of RPGR-KO iPSCs

Introduction:

Mutations within the retinitis pigmentosa GTPase regulator (RPGR)

are the most frequent cause of X-Linked Retinitis Pigmentosa

(XLRP), a common and severe form of inherited retinal disease.

XLRP is characterised by the progressive degeneration and loss of

photoreceptors, leading to visual loss and, ultimately, bilateral

blindness1. Unfortunately, treatments for RPGR-associated XLRP are

non-existent.

We sought to investigate the efficacy of RPGRORF15 gene

supplementation in human RPGR-deficient retinal organoids (ROs).

Figure 1. Generation and

characterisation of RPGR-KO

induced pluripotent stem

cells (iPSC). (A) RPGR-KO iPSCs

were generated using simultaneous

reprogramming and CRISPR/Cas9

gene editing by targeting RPGR exon

10 with 2 guide RNAs (gRNA; green

bars), inducing a 131 base pair

deletion, confirmed by Sanger

Sequencing. (B) Predicted effects of

RPGR exon 10 editing, causing

downstream frameshift and premature

termination codons (red arrows) in

exon 11. (C) IF analysis confirmed

expression of ESC markers OCT4,

LIN28, C-MYC and SOX2 in RPGR-

KO iPSCs. Scale bar = 40 μm.
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Methods:

RPGR knockout (KO) iPSCs were generated by simultaneous

reprogramming and CRISPR/Cas9 gene editing of RPGR exon 10, a

clinically relevant RPGR exon2, of an otherwise healthy wild type (WT)

fibroblast cell line. RPGR-KO iPSCs were differentiated towards a 3D retinal

organoid (RO) fate using previously published protocol3. RPGR-KO ROs

were treated with AAV-RPGRORF15L vectors and analysed for RPGR

associated deficits4.
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Figure 3. Characterisation of RPGR expression during retinal organoid development. (A) WT, RPGR-KO

non-transduced and RPGR-KO AAV-RPGRORF15L d160 ROs express CRX and RECOVERIN (REC). Scale bar =

40μm. (B) RPGR-KO and AAV-RPGRORF15L treatment have no effect on retina associated gene expression in

d160 ROs. (C) AAV-RPGRORF15L treatment significantly increases total RPGR and RPGRORF15 expression in

RGPR-KO ROs. (B-C) Gene expression was normalised to the geometric mean of GAPDH and ACTIN, then to

WT ROs. n=3-6 ROs. **** p<0.0001 vs indicated conditions. (D) AAV-RPGRORF15L treatment restores RPGRORF15

expression in d160 RPGR-KO ROs. (E) WES quantification demonstrates significantly increased RPGRORF15

protein in RPGR-KO ROs following AAV-RPGRORF15L treatment. n=2-4 ROs. ** p<0.01 vs non-transduced ROs.

C

Figure 2. Characterisation of RPGR expression during retinal organoid development. (A) WT and

RPGR-KO d120 retinal organoids express CRX and RECOVERIN. Scale bar = 40μm. (B) RT-PCR analysis of

RPGR splicing. CRISPR/Cas9 editing of RPGR exon 10 induces exon 10 skipping in RPGR-KO ROs. (C) Analysis

of RGPR isoform expression during RO development. RPGR expression was first normalised to the geometric

mean of GAPDH and ACTIN, then to d0 naive iPSCs. n=1-4 ROs. (D) WES analysis of RPGR expression during

RO development. RPGRORF15 is detected at 200 kDa. (E) WES quantification demonstrates significant reduction of

RPGRORF15 protein in RPGR-KO ROs when compared to WT ROs. n=2-4 ROs, * p<0.05, **** p<0.0001 vs WT.
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Results: Characterisation of RPGR-KO ROs Results: AAV-RPGRORF15L restores RPGR function

Results: Characterisation of AAV-RPGRORF15L treated ROs


