Efficacy and safety of AAV2/5-hRKp.RPGR to

treat X-linked retinitis pigmentosa
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Introduction

X-linked retinitis pigmentosa due to recessive mutations in the
RPGR gene is the commonest form of inherited retinal dystrophy
with an incidence of ~1 in 15,000 males. Most patients present with
loss of night vision before 10 years of age and progress to legal
blindness by the third to fourth decade.

We developed a RPGR gene therapy vector, AAV2/5-hRKp.RPGR,
based on the AAV2/5 serotype. It carries a stable deletion mutant of
the retina-specific RPGR isoform, ORF15, driven by the human
rhodopsin kinase promoter.
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Efficacy in mice and hESC derived retina
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On RPGR” human iPSC-derived retinal organoids, RPGR gene
transfer led to the restoration of RPGR protein at the connecting
cilia of the photoreceptors (below, purple) and a dose-dependent
recovery of poly-glutamylated tubulin, which is absent from the
RPGR-/- retinal organoids (green).
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Toxicology — Retinal function & structure
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Adverse  effects of  subretinal « A
administration of low or high dose .
(see table below) AAV2/5-
hRKp.RPGR, produced using GMP :
methods, was assessed in wild type :
C57BL6/J mice and NZW rabbits.
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Local effects on retinal structure or

function  were  assessed by . B Light-adapted
electroretinography and histology 7,

28 and 56 days after injection. Vector |
administration did not affect ERG i ] |
amplitudes in mice (A, B) or rabbit (not : i
shown), and did not affect outer

nuclear layer thickness in either

species (rabbit is shown in C and D) ™

at any timepoint. »

Long-term (6 months) overexpression ;-
of RPGRCRF1S did not affect the ERG :.
activity (not shown) or structure of the
retina in wt mice (E). .
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Biodistribution and immune responses

Vector administration did not A .
lead to increased morbidity or .
mortality In either mice or
rabbits.
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Conclusions

Subretinal administration of AAV2/5-hRKp.RPGR leads to a
preservation of retinal function and structure in Rpgr”~ mice.
Assessment of adverse effects suggests that subretinal
administration of the vector is safe for use in the clinic.
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