Pre-clinical toxicology of AAV2/5-OPTIRPE65,  P220
an optimised RPE65 gene therapy vector
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Introduction Biodistribution — Vector dissemination

Leber congenital amaurosis (LCAZ2), a childhood retinal dystrophy caused by  Real-time PCR for vector genome sequences was quantified in absolute
mutations in the RPE65 gene has been the focus of various gene therapy  numbers against a standard curve of amplicon DNA.
clinical trials. Most trials showed modest improvements in (night) vision that
were generally not sustained, most likely due to an insufficient level of RPE65  In both mice and rabbits major organs were sampled for the analyses (see
expression in the human RPE. We developed AAV2/5-OPTIRPE6S5, an  table below for major tissues in the mouse studies / High dose results) with
AAV?2/5-based vector, carrying an optimised expression cassette comprising  gonads and tissues of the contralateral uninjected eye included in the rabbit
a stronger promoter, intron and codon-optimised transgene (V). studies.
Some dissemination of vector was observed for both species leading to
“ RPE65pNA detection of vector genomes mainly in the liver, as it would be expected. Low
level dissemination in lymph nodes and adrenals was also detected.

Detection was more prominent in early time-points (i.e. 7 days after
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In preparation for a Phase l/lla clinical trial, the safety of GMP grade AAV2/5- BDL; below the limit of detection
OPTIRPEGS was assessed in wild-type mice (C57BIl/6J), Rpe65-deficient - -
mice (Rpe6512112) and wild-type rabbits (New Zealand White). Retinal Anti-AAVS5 immune responses

function and structure were assessed to determine whether ocular toxicity  anti AAV5 capsid antibodies and anti-AAV5 neutralising antibody (NA) titres
was associated with high levels of RPE65 protein in the wild-type. were established. Data for the rabbit acute toxicological study are presented.
Wild-type mice and rabbits were assessed in an acute toxicological study

Anti-AAVS IgG responses were seen in one mouse and one rabbit injected

probing for toxicity at 7, 28 and 56 days. Mice were also used in a longer ith the Low dose at the 28 day time-point. No increase in anti-AAV5 IgG was
study with a 9 month endpoint. The acute toxicological studies assessed the  jatected in any of the mice or rabbits receiving High dose AAV2/5-
effect of a Low vector dose (1.3x10° vg/eye in mice, 0.6x10"" vg/eye in OPTIRPEG5.

rabbits), a High vector dose (4x10° vg/eye in mice, 2x10" vg/eye in rabbits)
and Vehicle. The long-term study assessed a High dose (4x10° vg/eye).

Neutralising antibodies against the AAVS capsid were consistently found in
vector injected animals after Day 7, as expected. Previously, subretinal
administration of AAV2/2-hRPEGS gave rise to neutralising antibody titres up
to 1 in 1000 in trial participants without safety concerns ).

In all the studies and all assessed time-points there were no significant
decreases in scotopic or photopic electroretinography (ERG) responses.

Retinal thickness measurements were obtained from all eyes after the end of
in-life phase and no significant decreases were observed In either the

_ | Histological analysis of all animals did not reveal signs of retinal
photoreceptor cell layer or the thickness of the whole retina.

disorganisation. A representative image of a treated rabbit retina is shown
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; , , Photoreceptor  All cell layers We conclude that subretinal administration of AAV2/5-OPTIRPEGS is safe for use in
Day 7 Day 28 Day 56 layer clinical trials.
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