Modulation of CNOT3 expression using antisense oligomers to treat retinitis pigmentosa 11
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Figure 1. Key disease phenotypes in retinal pigment epithelium (RPE) derived pscaiLs cells with fluorescently labelled bovine photoreceptor outer segments (POS)
and assessing internalised POS, measured by (b) confocal microscopy or (c)

from patients with RP11 including shortened cilia length and microvilli, reduced Figure 4. VP-001 mediated CNOT3 exon skipping to induce PRPF31 expression. (a) RP11 iPSC-RPEs were incubated with - i i e . oz e e e
phagocytosis capability and loss of RPE tight junctions. VP-001 and cells were harvested for assesment of CNOT3 exon skipping and PRPF31 protein expression. (b) Representative OW cylometry.  Resulls Snowing Increased enguliment o ~abelie
: . L : : . by RP11 RPE following treatment with VP-001. A single treatment with VP-001
Image from biorender.com image of CNOT3 exon skipping following VP-001 treatment. (c) PRPF31 protein upregulation was obsereved as a consequence of o , _ _ _
(5 uM) led to a significant increase in mean fluorescence intensity 28 days post-

CNOT3 exon skipping, determined using western blot assay.
CNOT3 is a negative regulator of PRPF31 and is PPN J 4 treatment compared to untreated cells (p<0.05, one way ANOVA; untreated

linked with incomplete disease penetrance of RP11 & Healthy iPSC- RPE Untreated RP11 iPSC-RPE VP-001 treated RP11 iPSC-RPE b n=3, VP-001 treated n=4)

The CCR4-NOT transcription complex subunit 3 (CNOT3) is a major
disease modifier that regulates PRPF31 levels via transcription inhibition.
RP11 cases show higher expression than nonpenetrant mutation carriers.

(2}

g

VP-001 Treatment
Concentration:

Median Fluorescence
Intensity (FITC+)

Il Untreated
E 5uM o
Untreated VP-001 Untreated VP-001

Fold Change over Untreated

A

90 Time course TEER of RP11 iPSC-RPE

- following VP-001 treatment Figure 8. VP-001 rescues tight junction

—--UT

o -sm  defects in RP11 patient iPSC-RPE. Trans-
@ “"™ epithelial resistance (TER) assays demonstrate
a marked increase in resistance following

%3///3 treatment of RP11 patient RPE (5 uM) compared

- " to untreated after 19 days.

: ; : o
e — Healthy control Untreated RP11  VP-001 treated Healthy control Untreated RP11  VP-001 treated
Hoechst/Cilia/Basal body 10 ym RPE RP11-RPE RPE RP11-RPE

Figure 5. VP-001 rescues primary cilia defects in RP11 patient iPSC-RPE. (a) Immunostaining of RPE with cilia marker ARL13B Conclusions
N (red) and basal body marker Pericentrin (green) in healthy and RP11 RPE following treatment with VP-001 (10 uM) for 5 days. (b)
mcNoT3 Cilia length was significantly increased. Bar chart represents mean+tSEM from ~ 300 ciliated cells. (¢) The percentage of ciliated
RPE cells, counted from >1,000 cells/sample. Biological replicate = 1.
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Subtle changes in CNOT3 and PRPF31 levels in retinal cells determine disease
penetrance in PRPF31 mutation carriers within an affected family. Modulating
expression levels of these two proteins can halt the cellular disease phenotype
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- function with the ability to increase PRPF31 transcription from the unaffected
Figure 2. CNOT3 expressionis inversely correlated to PRPF31 expression. ‘ - ’ ¥ 3 & i e e e : allele to an expected therapeutic level.

(@) PRPF317 and CNOT3 mRNA expression levels in fibroblasts derived

from healthy individuals (n=20). CNOT3 is a negative regulator of PRPF31, s | ‘ i s

exemplified by the inverse correlation between CNOT3 and PRPF31 mRNA ;f T | W < ot R JG, IP, CJ, AS, KR, WC, SJ, AM, LF, JN, DC, PC and SF are the employees
levels in fibroblasts. PRPF31 and CNOT3 transcript levels were assessed by " ‘ S ' e of PYC.Therapeu.tlcs_. JG, IP, FC, SM and SF are named as co-inventors on
quantitative reverse transcription-PCR (qRT-PCR). (b) qRT-PCR analysis of International application number PCT/AU2020/050516, a treatment for RP11.
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derived RPE from RP11, nonpenetrant and healthy individuals (setto 1). *p<0.05 Figure 6. VP-001 rescues microvilli defects in RP11 patient iPSC-RPE. RPE morphology and microvilli were evaluated in
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