Therapeutic efficacy in a mutation-independent AAV knockdown and replacement approach in a swine animal model of

autosomal-dominant retinitis pigmentosa (adRP)
Archana Jalligampala', Leah Neuhauser’, Kynan Jarrett’, Joseph Prestigiacomo’, Elyse Frye', Mayur Choudhary?, Ben Yerxa3, George Magrath3, Ashwant Jayagopal®, Maureen A. McCall'2

. ) 1 Dept. of Ophthalmology and Visual Science University of Louisville, Louisville, KY - OPU
Abstract No: 1536 - 0197 2 Dept. of Anatomical Sciences and Neurobiology, University of Louisville, Louisville, KY; 3 Opus Genetics, Durham, North Carolina, United States . GENETICS

National
Eye
Institute

PURPOSE

Evaluate the safety and efficacy of OPGx-RHO, a clinical-grade single vector consisting of
adeno-associated virus serotype 5 (AAVS) consisting of an shRNA targeted knockdown RHO
(mutant or WT) and a codon optimized human RHO replacement cDNA resistant to RNA
interference in a Transgenic Proline-to-Histidine at codon 23 human rhodopsin (TgP23H
hRHO) pig model of adRP.

BACKGROUND
The Tg P23H hRHO pig model of adRP
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SUMMARY of TgP23H Natural History:

* No rod isolated ERG function from birth

= Large numbers of rods in 18t postnatal week
for therapeutic targets

Mutation-independent knockdown and replace :OPGx-RHO

The therapeutic.: a dual rAAV vector
that combines a short hairpin RNA

ScAAV2/5-H1-shRNAs20-hOP-RHOs20

hOP pro. RHOsz0 H1 pro, STRNAs20 H oA (shRNA,,,) to eliminate expression of
IR\ SV40 SDISA SVA pf: \ \ 7 P% mTR | mutant human and wildtype (WT) pig
-4 rhodopsin and an shRNA resistant

RHO cassette (RHOy,,) to replace
rhodopsin.

Therapeutic Mechanism

— *» WT and Mutant RHO
Protein

a single adeno-associated
Virus (AAV) vector
= expressed both an shRNA
targeted to both mutant
’7 RNA-induced human RHO mRNA and
silencing complex  WT (pig) RHO and a RHO

! v (RISC) ene containing nucleotide
/\—’ Functional RHO J J

changes that prevented the

\ / Replacement Protein L .
W AAV genome shRNA binding of the siRNA product
R //’ Resistant cDNA (RHOg,,) without changing the amino

acid sequence of RHO.

METHODS

e Clinical Exams
« Baseline ffERGs « ffERGs « Histological
» Subretinal Injection e« OCT Preparation/IHC | Treatment | Number of
OPGx-RHO -OD(50ul) » Fundus Imaging » Necropsy (vgleye)- eyes
Vehicle-0S (50ul) | oD injected

. OPGx-RHO
Clinical Exams
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5
P3-7 Twpi 2wpi  4wpi  8wpi 12wpi 16wpi 20wpi 24-31wpi ;
i - | e : Control
] Vehicle -0OS 23
IHC:
Rod Morphology Antibodies: Cone Morphology Antibodies: Infammation Marker:
. (Mou_se, Thermofischer) 1:1000 (Chicken, Kerafast) 1:500 GFAP (Goat,

REEP6 (Rabbit, Proteintech) 1:500 GNAT2(Mouse, gifted by Jim Hurley) 1:500Thermofischer) 1:1000
Statistics:

ffERG - Kruskal Wallis Test: Dunn’s multiple comparisons. g-PCR :Wilcoxon test
* p<0.05; ** p<0.01

RESULTS

OPGx-RHO generates a rod isolated ffERG response = OPGx-RHO maintains rod and cone morphology in treated and contralateral

In treated and vehicle-treated contralateral eyes. eyes compared untreated age-matched TgP23H retinas
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Assessment time (Weeks post injection) Mean+SEM, number of eyes indicated
along x-axis at each time points.

OPGx-RHO maintains cone-mediated ffERG responses
In treated and vehicle-treated contralateral eyes

Ve oS (26mon OPGXRHO trodted- 5x10'° vg/eye OPGx-RHO induced inflammation in (2/5 eyes)-
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Research grade shRNAg,,/RHO;,, Is transferred from treated to
untreated, contralateral TgP23H eyes

Assessment time (Weeks post injection)

OPGx-RHO maintains laminar outer retinal integrity and SCAAV2/5 ShRNA g, OoRho RHO,
thickness compared to untreated TgP23H eyes - —
—— 6- 0—----- - Actin 04 o —w Actin
Tg P23H P240- OPGx-RHO (vgleye) { Outer retina thickness = IS/OS+ONL @ 5x101° vgleye
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Untreated = — —
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S CONCLUSIONS

% In Vivo OPGx-RHO:
™ * Induces rod-isolated responses
& BCL: Gamiion soll laver = Maintains cone responses
P eyer, L I nuceat » Maintains laminar structure
bl oo lae ?»yNtL » Maintains rod and cone morphology
1S/05: Jnner segment = The minimal effective dose of OPGx-RHO is 1.5x1019 vg/eye.
cothelium. = In 2/5 eyes treated with 5x101° vg/eye OPGx-RHO showed increased GFAP
Cone dominant-Visual Streak Rod dominant- Dorsal Visual Streak expression, suggesting an immune response_
gg_{ Early (4wpi) 1 Late (20-31wpi) 281 Early (4wpi) 1 Late (20-31wpi)
o] ] 25 ] — 70 e eyos) — Ut medsyes) = These effects are also observed in the contralateral vehicle-treated eyes
S | ety | UmeedTo (e suggesting interocular transfer of OPGx-RHO, which was observed and published

— 5x10'%(n=4 eyes)

previously (Chulbul et al 2023, Vision Research).
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Only 5x10'° vg/eye OPGx-RHO maintains

’l[_ilrrr]neltpegnf[)su;eljrggeeté?:lcézlgr;:]na?n’:ae er;t;vneceen early and late outer retinal thickness suggests rod rescue. Financial Support: NIH R44EY036301, Kentucky Lions Eye Research Endowed Chair, Rounsavall Family Foundation
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