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Purpose

* BEST1 is a multifunctional, transmembrane channel protein localized to the basolateral
membrane of RPE. It has been implicated in anion transport, regulation of calcium
signaling and cell volume.™

* BEST1 gene mutations have been causally associated with a group of retinal disorders,
termed bestrophinopathies. Over 200 distinct human BEST1 gene mutations have been
reported.>®

* The most common and well-defined juvenile macular dystrophy among the
bestrophinopathies is Best vitelliform macular dystrophy (BVMD or Best disease) with an
autosomal dominant inheritance (OMIM#153700). Clinically, the disease manifests as
bilateral vitelliform lesions, predominantly affecting macular and paramacular areas.>’

* A spectrum of molecular and structural alterations at the RPE-photoreceptor interface
triggers formation of vitelliform lesions which lead to photoreceptor degeneration and
vision loss.89

* Proof of concept studies in naturally-occurring dog models of autosomal recessive BEST1
disease (ARB), the closest disease model representative of human bestrophinopathy,
caused by mutations in the BEST1 gene have recently shown that a gene augmentation
strategy corrects clinically visible subretinal vitelliform lesions as well as diffuse
microdetachments. 01

* OPGx-BEST1 is a recombinant AAV2 vector that carries human BEST1 complementary
DNA (cDNA) as a single-stranded construct. The plasmid contains a human VMD2
promoter (VMD2), driving the expression of human BEST1.

* The objective of this study was:

» To support clinical development of OPGx-BEST1 an AAV-based gene therapy that
expresses full length human BEST1 cDNA by determining ocular efficacy and
safety in the cmr model of BEST1 disease, and

» To perform population genetics analyses to estimate the global prevalence of
BEST1 gene variants to better understand the addressable treatment population.

mutant dogs. The OPGx-BEST1 vector or vehicle was administered by a single subretinal injection in one eye of Dose Level
BEST1-mutant dogs as outlined in Table 1. Efficacy endpoints in this study included masked analyses of progression Dose Number of Vector Total Dose Injection
of disease by funduscopic examination, and Animals  Concentration  (vg per eye) Volume
changes in IS/OS to RPE/tapetum interface distance and changes in ONL thickness (by in vivo OCT imaging). Safety (vg/mL) (mL)
endpoints in this study included masked analyses of clinical examination, ophthalmic examination, retinal examination High 3 3.0 x 1010 4.5 x 10° ~0.15
by in vivo cSLO/OCT imaging, ERG responses, clinical pathology assessment, immunological and biodistribution Low 3 9.5 x 10° 1.4 x 10° ~0.15
analysis, as well as gross pathology and microscopic pathology. A total of 9 animals received the test article or vehicle | Vehicle 3 0 0 ~0.15

ERG: Recordings were conducted at pre-dose and at 11 weeks post-dose utilizing an Espion E3 Tears (both eyes) Pre-dose, 1 week (+ 3 days), 4 weeks (i(?sdays),Sweeks (i)3days) post-
. : : . : : : : . dose, and immediately prior termination weeks post-dose).
electroretlnography uqlt (Diagnosys LLC, Lowgll, MA). In brief, pup|I§ were dilated with top_lcal atropine Saiiva Pre-dose, 1 week (= 3 days), 4 weeks (- 3 days), 8 weeks (- 3 days) post

sulfate (1%), tropicamide (1%) and phenylephrine (10%). After 20 minutes of dark adaptation, rod- and dose, and immediately prior termination (13 weeks post-dose).
mixed rod-cone-mediated responses to single 4-ms white flash stimuli of increasing intensities were Urine Pre-dose, 1 week (&3 days), 4 weeks (+ 3 days), 8 weeks (= 3 days) post-
: . : . . : . : . dose, and immediately prior termination (13 weeks post-dose).
recorded. Following 5 minutes of white light adaptation, cone-mediated signals to a series of single Whole blood Pre-dose, 1 week (= 3 days), 4 weeks (< 3 days) post-dose, and
flashes and to 29.4-Hz flicker stimuli were recorded. The results of the OPGx-BEST1 injected eyes immediately prior termination (13 weeks post-dose).
Aqueous humor Pre-dose (OU), immediately post-dose (OS), 4 weeks + 3 days (OU), and

were compared to the vehicle-treated eyes, and to the un-injected contralateral eyes.

Clinical Pathology:

Blood samples for hematology, coagulation, and clinical chemistry panels were obtained at pre-dose, 1
week (x 3 days),

Study Design: The objectives of this study were to conduct a safety and efficacy analysis of OPGx-BEST1 in BEST7- Taple 1: Study Design

by subretinal injection in the left eye. The contralateral right eye remained untreated. Animals age ranged from 16-194

weeks at the time of treatment. Both male and female dogs were allocated to each treatment group except for the highest dose group. Animals were allocated to either the venhicle,
low dose OPGx-BEST1 or high dose (n=3/group)

c¢SLO/OCT imaging: cSLO and OCT imaging was performed with a Spectralis HRA/OCT2 (Heidelberg) unit at pre-dose, 1 week, 4 weeks, 8 weeks, and 12 weeks post-dose.
Qualitative assessment of cSLO and single OCT B-scans was performed at all time-points and progression of disease was documented.

Table 2 Fluids Collected for Determination of Viral Shedding and Biodistribution analysis

immediately prior termination at 13 weeks post-dose (OU).

Virtual IRD database (>40 ref)

4 weeks (£ 3 days), 8 weeks (x 3 days), and 12 weeks (x 3 days) post-dose. Animals

i : Records identified by Pubmed Search:

were fasted overnight for scheduled collections. ‘f,““““‘,i““egt; o AND (s OF
H H stro ult-onse t foveomacular
ImmunOIoglcaI StUdles vitezlzfor'mptijyy)s)tr‘oph(y_)) OR (Autosomal | dominant 22 included for the 38 additional |arge
Serum samples were obtained at pre-dose, 1 week (+ 3 days), 4 weeks (x 3 days), 8 weeks (+ 3 | i /e epidemiology meta- cohOftgene;i_c
days), 12 weeks (+ 3 days) post dose, and immediately prior termination at 13 weeks post-dose. BTl s — kel el
(Vitelliruptive)) OR (bulls eye maculopathy)) AND
. . . . . (BEST | OR bestrophin) Filters: Humans

BEST1 global prevalence estimation: Literature based meta-analysis for autosomal dominant |
disease and other minority populations was used to estimate prevalence of patients affected by 60 references being

extracted for meta-

bestrinopathies (Figure 1): Figure 1 Population modeling of Best Disease & BESTrophinopathies analysis

values of the Bonferroni post-hoc analysis: * = p < 0.05, **= p < 0.01.
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Figure 4. Quantitative analysis of the retention of ONL thickness in the treated area measured
by histology at 13 weeks post-dose. (A) Mean (= SD) ONL thickness of the treated area of the
injected (OS) eyes and of the equivalent area of the un-injected (OD) eyes in the vehicle, low-, and
high-dose treatment groups. Paired t-tests; N.S. = non-significant (B) Comparison across treatment
groups of the mean (£ SD) difference in ONL thickness between the treated area of the injected (OS)
eyes and the equivalent area of the un-injected (OD) eyes. One-way ANOVA; NS = non-significant.

80 Pre-dose 80 12 weeks post-dose 4
' . o2
70 + _ 70 4 8 0
£ __ 5
B ”
e 8 34
c s 3 -6
=" S 2.8
+ ‘ = %
It S .10
o -14
10 - L
= .16
0
Tx Eg-Tx Tx Eq-Tx Tx Eg-Tx Tx Eg-Tx Tx Eg-Tx Tx Eg-Tx 18 - _ |
Vehicle Low-dose High-dose Vehicle Low-dose  High-dose Vehicle Low-dose High-dose

Figure 5. OS+ thickness analysis from Spectralis OCT-derived maps at pre-dose and 12
weeks post-dose. (A) Inter-eye comparison within treatment groups of the mean (= SD) OS+
thickness in the treated area of the injected (OS) eyes and the equivalent treated areas of the un-
injected/contralateral (OD) eyes (OD) at pre-dose. Analyzed by paired t-test. (B) Inter-eye
comparison within treatment groups of the mean (£ SD) OS+ thickness in the treated area of the
injected (OS) eyes and the equivalent treated areas of the un-injected/contralateral (OD) eyes
(OD) at 12 weeks post dose. Paired t-test: * = p < 0.05. (C) Comparison across treatment groups
of the normalized inter-eye difference [IED (OS-OD) at 12weeks - IED (OS-OD) at pre-dose].
Boxed asterisks represent p values from the one-way ANOVA; colored asterisks represent p
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Conclusions

* No electroretinographic abnormalities were seen in any of the OPGx-BEST1 or vehicle-injected eyes. A dose-
dependent increase in ERG amplitudes was observed with the low and high-dose cohorts when compared to
vehicle.

» Evidence of a significantly lower OS+ thickness (= reduced IS/OS to RPE/T distance) was seen in the treated area
of the injected eyes in all (low-dose, and high-dose) treatment groups at 12 weeks post-dose when compared by
standard resolution and high-resolution OCT imaging to an equivalent area of the contralateral un-injected eyes.

 Clinical pathology results did not reveal any findings that could be associated with OPGx-BEST1 treatment (data not
shown).

* In vivo retinal examination by indirect ophthalmoscopy, and cSLO/OCT did not reveal any lesions that could be
unambiguously related to OPGx-BEST1 in the eyes injected with the low-, or high-dose.

In conclusion, a single subretinal injection of either doses (1.4 x 10°, 4.5 x 10° vg/eye) of OPGx-BEST1 led to
structural and functional improvement in the retinas of BEST1-mutant dogs and did not cause any adverse
findings up to 13 weeks after injection.
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