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Disclaimer

This presentation has been prepared by Stoke Therapeutics, Inc. (“Stoke” or “our”) for informational purposes only and not for any other purpose. Nothing contained in this presentation is, or
should be construed as, a recommendation, promise or representation by the presenter or Stoke or any officer, director, employee, agent or advisor of Stoke. This presentation does not purport
to be all-inclusive or to contain all of the information you may desire. Information provided in this presentation speaks only as of the date hereof. Stoke assumes no obligation to publicly update
any information or forward-looking statement, whether written or oral, that may be made from time to time, whether as a result of new information, future developments, subsequent events,
or circumstances after the date hereof, or to reflect the occurrence of unanticipated events.

This presentation contains “forward-looking” statements within the meaning of the “safe harbor” provisions of the Private Securities Litigation Reform Act of 1995, including, but not limited to:
the ability of our TANGO platform to design medicines to increase protein production and the expected benefits thereof; the preclinical data and study results regarding OPA1; our ability to use
study data to advance the development of our ASOs for use in ADOA; the ability of our ASOs to treat the underlying causes of ADOA; and the expansion of our pipeline and the use of the TANGO
platform to treat other genetic diseases. These forward-looking statements may be accompanied by such words as “aim,” “anticipate,” “believe,” “could,” “estimate,” “expect,” “forecast,”
“goal,” “intend,” “may,” “might,” “plan,” “potential,” “possible,” “suggest”, “will,” “would,” and other words and terms of similar meaning. These forward-looking statements involve risks and
uncertainties, as well as assumptions, which, if they do not fully materialize or prove incorrect, could cause our results to differ materially from those expressed or implied by such statements,
including: our ability to develop, obtain regulatory approval for and commercialize STK-001, any potential clinical candidate for OPA1 and future product candidates; the timing and results of
preclinical studies and clinical trials; the risk that positive results in a clinical trial may not be replicated in subsequent trials or success in early stage clinical trials may not be predictive of results
in later stage clinical trials; risks associated with clinical trials, including our ability to adequately manage clinical activities, unexpected concerns that may arise from additional data or analysis
obtained during clinical trials, regulatory authorities may require additional information or further studies, or may fail to approve or may delay approval of our drug candidates; the occurrence of
adverse safety events; failure to protect and enforce our intellectual property and other proprietary rights; failure to successfully execute or realize the anticipated benefits of our strategic and
growth initiatives; risks relating to technology failures or breaches; our dependence on collaborators and other third parties for the development, regulatory approval, and commercialization of
products and other aspects of our business, which are outside of our full control; risks associated with current and potential delays, work stoppages, or supply chain disruptions caused by the
coronavirus pandemic; risks associated with current and potential future healthcare reforms; risks relating to attracting and retaining key personnel; failure to comply with legal and regulatory
requirements in the United States and abroad; and the other risks and uncertainties that are described in the Risk Factors section of our most recent annual or quarterly report and in other
reports we have filed with the U.S. Securities and Exchange Commission. These statements are based on our current beliefs and expectations and speak only as of the date of this presentation.
We do not undertake any obligation to publicly update any forward-looking statements.

By attending or receiving this presentation you acknowledge that you are cautioned not to place undue reliance on these forward-looking statements, which speak only as of the date such
statements are made; you will be solely responsible for your own assessment of the market and our market position; and that you will conduct your own analysis and be solely responsible for
forming your own view of the potential future performance of Stoke.
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• ADOA is the most common inherited optic nerve disorder 
and is characterized by retinal ganglion cell loss

• 65-90% of cases are caused by mutations in one allele of 
the OPA1 gene, a mitochondrial GTPase with a critical 
maintenance role in mitochondria structure and function

• Most OPA1 mutations lead to a haploinsufficiency, resulting in 
about a 50% decrease of normal OPA1 protein levels

• Approximately 1 out of 30,000 people are affected globally with a higher incidence of ~1 out of 10,000 in 
Denmark due to a founder effect

• ADOA typically presents within the first decade of life. 80% of patients are symptomatic before 10 years 
of age

• The disease causes progressive and irreversible vision loss and up to 46% of patients are registered as 
legally blind. No therapeutic options are available to patients with ADOA

OPA1 haploinsufficiency is the primary cause of autosomal dominant 
optic atrophy (ADOA)
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Targeted
Augmentation of
Nuclear
Gene
Output

Our compounds aim to restore protein 
levels by increasing protein production 
from the functional copy of a gene and:

Selectively boost expression only in tissues 
where the protein is normally expressed 

Offer one drug for diseases caused by many 
different mutations

Apply to genes of diverse size: can be used to 
address small or large gene targets



Haploinsufficiency 
without TANGO-ASO

= 50% functional protein
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NMD: non-sense mediated decay



Haploinsufficiency 
with TANGO-ASO

~100% 
Functional

protein
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TANGO is ideally suited to the treatment of ocular diseases

• Intravitreal injection permits diffusion throughout eye to deliver ASOs to retinal cells

• Potential for long-term efficacy (up to 1 year in mouse retina) after a single 
intravitreal injection1

• No specialized formulation or encapsulation required for ASO therapy

• Potential to target genes with large coding domains and/or multiple protein isoforms 
that are not amenable to AAV-based gene therapy

1Kach et al, ARVO Poster Presentation, May 2019.
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• ASO-mediated specific reduction in NMD exon inclusion splicing in OPA1 pre-RNA

• Dose-dependent increase in total OPA1 mRNA and protein levels in vitro

• Reduction in non-productive splicing and increase in OPA1 protein levels in vivo in wild-type 
rabbit retinae

• Well-tolerated in wild-type rabbit for up to 28 days after intravitreal injection (unpublished 
data)

Previous preclinical data1 support the potential use of TANGO in ADOA

1 Venkatesh et al, ARVO and ASGCT 2020 meeting presentations; NMD: non-sense mediated decay

Is TANGO a disease modifying approach for ADOA?
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OPA1 mutations in diagnosed ADOA patients:

• F34: c.1608+1delGTGAGG (canonical splice mutation)

• F35: c.2873_2876del (frameshift mutation)

• F36: c.635_636delAA (frameshift mutation)

Primary fibroblast cells were obtained from skin biopsies of three 
ADOA patients
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Questions addressed in the presentation

• Do the ADOA patient fibroblast lines show reduced OPA1 expression consistent with 
haploinsufficiency?

➢ Can TANGO ASO modify OPA1 expression in ADOA patient cells?

• Is reduced OPA1 expression associated with a decrease in mitochondrial function?

➢ Can TANGO ASO alter mitochondrial function in ADOA patient cells?



All ADOA patient fibroblast lines show reduced OPA1 mRNA & 
protein levels

WT: Wild-type; histograms show mean ± SEM of 3 independent experiments; one-way ANOVA compared to WT group (****P<.0001).

WT F35

OPA1

β-Tubulin

F36F34

WT F34 F35 F36
0

50

100

150

R
el

at
iv

e 
O

PA
1 

p
ro

te
in

n
o

rm
al

iz
ed

 t
o


-t
u

b
u

lin ✱✱✱✱

✱✱✱✱

✱✱✱✱

WT F34 F35 F36
0

50

100

150
   

   
   

Re
la

ti
ve

O
PA

1 
m

RN
A

 e
xp

re
ss

io
n

✱✱✱✱

✱✱✱✱

✱✱✱✱

C Representative immunoblot of OPA1 protein expression level in OPA1 +/- fibroblast cells 

A B

© Copyright 2021 Stoke Therapeutics 12



TANGO ASO reduces non-productive exon inclusion and increases OPA1
mRNA expression in all cell lines

Fibroblast cells were transfected with ASO-14 (40nM). RNA was isolated 24 hrs. after transfection and analyzed. For non-productive OPA1 mRNA measurement, cells were treated with cycloheximide (50µg/mL) for 3 hrs. 
prior to RNA isolation.
NMD: non-sense mediated decay, WT: Wild-type; histograms show mean ± SEM of 2-3 independent experiments; one-way ANOVA vs. Mock for respective cell line (*P<.05; ***P<.001; ****P<.0001).
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Reduction in non-productive splicing increases total OPA1 mRNA levels in all patient cell lines
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TANGO ASO increases OPA1 protein expression for all three mutations

Fibroblast cells were transfected with ASO-14 (40 nM). Immunoblot was performed 72 hrs. post transfection with antibodies targeting OPA1 and β-tubulin
WT: Wild-type; histograms show mean ± SEM of 3 independent experiments; unpaired t-test vs. Mock for respective cell line (*P<0.05, ** P<0.01, ***< 0.001)
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ASO-14 produces ~35-47% increase in multiple OPA1 
protein isoforms
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Units are pmol/min/cells. Oxygen Consumption Rates (OCR) normalized to total cell count and plotted relative to wild-type (WT); 
Histograms show mean ± SEM of >18 individual measurements from 2 independent experiments; one-way ANOVA vs. WT (** P<.01; **** P<.0001).

ADOA patient cell lines show impaired 
mitochondrial bioenergetics
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Patient fibroblast cell lines show deficiencies in mitochondrial 
bioenergetics
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TANGO ASO increases mitochondrial bioenergetics in F35 patient cell line

ASO-14 increases 
mitochondrial bioenergetics 
in a dose-dependent manner

Units are pmol/min/cell; Oxygen Consumption Rates (OCR) normalized to total cell count and plotted relative to Mock (No ASO); NT: Non-targeting.
Histograms show mean ± SEM of >20 individual measurements from at least 3 independent experiments; one-way ANOVA vs. Mock (*P<.05; ***P<.001; ****P<.0001); NT ASO targets an unrelated gene.
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TANGO ASO increases mitochondrial bioenergetics in F36 patient cell line

Units are pmol/min/cells; Oxygen Consumption Rates (OCR) normalized to total cell count and plotted relative to Mock (No ASO); NT: Non-targeting (40 nM).
Histograms show mean ± SEM of >20 individual measurements from 2-5 independent experiments; one-way ANOVA vs. Mock (*P<.05; ** P<.01; *** P<.001 **** P<.0001).

Dose-dependent increase in 
mitochondrial bioenergetics is 

mutation-independent

© Copyright 2021 Stoke Therapeutics 17



Preclinical data support TANGO as a potential disease modifying 
approach to treat ADOA

TANGO ASO reduced non-productive exon inclusion and increased total OPA1
mRNA expression in three patient fibroblast cell lines with different mutations.

TANGO ASO increased expression of multiple OPA1 protein isoforms in patient 
fibroblast cell lines.

TANGO ASO supported a dose-dependent increase in mitochondrial respiration in 
patient fibroblast cell lines. 

TANGO upregulation of OPA1 potentially provides a disease modifying approach 
to treat ADOA in a mutation-independent manner.

✓

✓

✓
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Questions?

Aditya Venkatesh, Ph.D.
Senior Scientist
avenkatesh@stoketherapeutics.com

Dawn Kalmar
Chief Communications Officer
dkalmar@stoketherapeutics.com
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