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* Non-paid consultant with equity interest in Eikonoklastes Therapeutics (Cincinnati, Ohio)

* Eikonoklastes licensed the patented neuron-targeted caveolin gene technology from UCSD
in December 2021

* Received Orphan Drug Designation from FDA for ALS (2022)
* FDA approved the IND submission (October 2025)

* FIH Clinical Trial to commence in 2026 at Ohio State University



Aging, Nerve Injury
and CNS Disorders

Aging & nerve injury increase risk of

neurodegenerative diseases

¢ 87 mil people > 65 years by 2050; increased
risk for Alzheimer’s disease (AD) &

Amyotrophic Lateral Sclerosis (ALS)

Associated cognitive and motor

decline

® Reduced synapses, deficits in cognition,
sleep, executive function (AD)

e Loss of motor neurons in brain and spinal
cord (ALS)

Objective & Goals

1.  Identify potential molecular targets.

2.  Restore functional neuroplasticity in
the degenerative CNS.




Caveolin: MLR Scaffolding Protein

B Cav-1is akin to a “coat-hanger”
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Synapsin-promoted Caveolin-1: SynCav1l
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Can SynCav1 evoke neuroprotection in models of
neurodegeneration?

AAV9-SynCavli
PSAPP (AD) Mice

Hippocampus
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SynCavl1 preserves hippocampal

synaptic ultrastructure in AD mice

(PSAPP)
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AAV9-SynCavl preserved hippocampal-dependent memory
in 11 m old AD mice (PSAPP)
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Signal Transduction and Targeted Therapy www.nature.com/sigtrans

K
ARTICLE OPEN
Neuron-targeted caveolin-1 overexpression attenuates
cognitive loss and pathological transcriptome changes in
symptomatic Alzheimer’s disease models

Dongsheng Wang'?, Andrei V. Chernov'?, Ryan Lam'~?, Hongxia Wang'?, Wenxi Li'?, Xiaojing Li'?, Tiffany Duong'?,
Shanshan Wang'~*® and Brian P. Head ™

* Symptomatic PSAPP mice received SynCav1 at 6 m, behavior performed at 12 m

* Symptomatic APPKI mice received SynCavl at 9 m, behavior performed at 12 m
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Can SynCav1 protect against
Lou Gehrig’s disease (a.k.a.
amyotrophic lateral sclerosis or
ALS)?

*Amyotrophic — muscle atrophy in
tongue, oropharynix, & limbs
*Lateral sclerosis — degenerating axons

resulting in thinning & scarring of the
lateral spinal cord

Amyotrophic Lateral Sclerosis (ALS)

normal nerve cell nerve with sclerosis
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AAV9-SynCav1 delivery to the spinal cord improves motor function

and extends survival and in male and female hSOD
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* SynCavl delivery to male and female ALS mice

1%23A mice

Wheel Distance

* improved motor function (running wheel performance)

* delayed disease onset and extended survival

FDA recently approved the SynCav1 IND submission for FIH Clinical Trial for
ALS (October 2025)
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[l Study Limitations
O Direct brain & spinal cord administration requires surgical
craniotomy and laminectomy respectively
O AAV9 requires direct CNS delivery (not systemic)

O AAV9 targets non-neuronal and neuronal cells, which limits
neuron-specific CNS targeting
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PhP.eB-SynCav1 achieves much broader neuronal tropism and CNS
biodistribution

SynCavl Modifications

Replaced AAV9 with PhP.eB (ASyn1 promoter) bGH poly(A) signal

(AAV2 TIR Atrs) (AAV2 TTR)
WPRE to boost transgene transcript (M13 fwd) Kozak MI3rev)
(MRNA) — TR - R I i —
Replaced viral SV40 polyA with FDA
required bovine growth hormone (bGH)
polyA

Human (h)Cav-1 mRNA detection using RNAscope
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PhP.eB-SynCav1 improves RW performance and extends survival in
hSOD1%%3A mice

hSOD1%%A mice received PhP.eB-SynCav1 at
post-symptomatic age (13/14 wk)
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Mutant TDP-43 Causes Mito Dysfunction and Cognitive Loss
Reflective of Frontotemporal Dementia (FTD)

@ Impairs axonal mitochondrial transport and causes mitochondrial
fragmentation

@ Impairs cognitive function leading to dementia

Mitochondrial N
nnnnn | functior dysfunction Cognltlve

4%' loss
j

J energy levels

Degenerating ALS/FTD
(motor) neuron

Could SynCav1 mitigate mitochondria damage and cognitive
impairments in a mouse model of TDP-43/FTD pathology?



PhP.eB-SynCav1 preserves hippocampal memory in TDP-43A31>T
mice (6 m)
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PhP.eB-SynCav1 preserves hippocampal
synaptic ultrastructure in TDP-4331>T mice (6 m)
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PhP.eB-SynCav1 preserves hippocampal mitochondrial morphology
TDP-43*T mice (6 m)
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Intact Un-compaction ~ Vacuole Degeneration Splited Myelin Sheath
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PhP.eB-SynCav1 inhibits mitochondrial hyper-fission signaling in
TDP-43*T mice (6 m)
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PhP.eB-SynCav1 reduces phosphorylated expression in TDP-43A31°7

mice (6 m)
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Summary and Conclusion

[0  Hippocampal AAV9-SynCav1 delivery to symptomatic PSAPP & APPK| mice
preserved memory recall at 12 m

[l Systemic PhP.eB-SynCav1-WPRE delivery to post-symptomatic male and
female hSOD1%%*A mice
+» achieved much broader neuronal tropism and CNS distribution
«*  improved motor function & extended survival

0  Systemic PhP.eB-SynCav1-WPRE delivery to TDP-43*3°T mice
«»  Preserved cognitive function, synaptic & myelin ultrastructure
«*  Preserved mitochondrial morphology and mitigated mitochondrial
hyper-fission signaling

2) $ MR 3)% wes

a ﬁ ;X?g(\ SynCavl may serve as a novel gene therapy for
S e ) oo AD, ALS & FTD and other forms of
e g neurodegeneration due to unknown etiology
\ £ o ed Mitochondrial
. %* Fincion FDA recently approved the SynCav1 IND

\Ly ~J) « Preserved Synaptic
INCA 0 DD Ultrastructure

submission for FIH Clinical Trial for ALS

Mitochondrion « Improved Cognitive
Function



Translational Relevance of Systemic Gene
Delivery for CNS Disorders

An AAV capsid reprogrammed to bind human
transferrin receptor mediates brain-wide
gene delivery

Qin Huang't, Ken Y. Chan't, Jason Wu!, Nuria R. Botticello-Romero?, Qingxia Zheng!, Shan Lou’,
Casey Keyes, Alexander Svanbergsson’, Jencilin Johnston!, Allan Mills?, Chin-Yen Lin’,

Pamela P. Brauer’, Gabrielle Clouse’, Simon Pacouret’, John W. Harvey’, Thomas Beddow?,
Jenna K. Hurley!, Isabelle G. Tobey’, Megan Powell’, Albert T. Chen’, Andrew J. Barry’,
Fatma-Elzahraa Eid', Yujia A. Chan', Benjamin E. Deverman'*

e AAV9-derived B1-hTFR1 binds human transferrin
receptor (TfR1) on BBB

Extracellular e 40-50x greater transgene expression than AAV9
e Human TFRC
i Exons 4-19 e Future Direction:
* Cross mice expressing TfR1 (TFRC KI mice) with
A#‘ with AD and/or ALS mouse models
— T  Test BI-hTFR1-SynCav1 biodistribution, expression,
i — mitochondrial function, motor and cognitive
Exons 1-3 function in these models
Deverman Lab (Science 384, 2024) * CMC manufacturing for GMP-like material for

IND-enabling GLP dose escalation & toxicology
studies
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Hippocampus

SynCav1 preserves hippocampal
dendritic spine morphology in 11 m old
PSAPP mice
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SynCav1 protects MNs in ALS

MLR

Untreated SynCav1
hSOD16%3A hSOD164

AAV9- SynCaN
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Potential Target: Membrane/lipid

rafts (MLRs)

0 MLRs

(d Cholesterol-enriched signaling
microdomains

(A Establish cell polarity & transduce
extracellular cues to the cytoskeletal
network

[ Localize Neurotransmitter &
Neurotrophin receptors

(J Needed for synapse formation &
maintenance
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MLR establish membrane polarity that translates
extracellular cues to promote functional neuroplasticity




