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Who we are... )y ELPIDA

(& THERAPEUTICS

» A Californian based nonprofit biotech 5 E I_ Pl DA

¢ THERAPEUTICS

» Clinical Stage company
» Funded by grants and donations

» Bringing together the best of industry, academia and philanthropy
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Our Team ) ELPIDA

(& THERAPEUTICS

Our core team is driven to
bring meaningful

treatments to children with

rare d 1IS€ASES Terry Pirovolakis Souad Messahel, PhD Keith Gottlieb, PhD  Rachel Thomas, RN Caitlin Roll

Founder & CEO Head of Clinical Head of Program Senior Program Clinical Trial Project
Operations Management & Manager Manager

Operations

+ Consultants, Scientists

and Doctors

Meghan Eller Andrea Boitnott Emily Nettesheim

Preclinical Intern Preclinical Intern Clinical Intern Confidential



What we do... JJ ELPIDA

» Specialize in neurogenetic disorders affecting children

» Develop onetime gene therapies -AAV9 Gene replacement

» Open trials in different countries to allow patient access to drugs

» Our goal is to get drugs approved for children with rare disease
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Our Process D ELPIDA
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Our Pipeline D ELPIDA
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Our key principles J ELPIDA

Target Product Profile Trial design and execution

* Defines development priorities * Supports a streamlined Phase 1-3
aligned with regulatory clinical development pathway
expectations Drives early endpoint and
Enables early alignment on biomarker alignment with
concepts and clinical endpoints regulators

CMC Manufacturing

Establishes early manufacturing
readiness to reduce regulatory risk
Leverages platform-based CMC
strategies to accelerated
development

Registry efficiencies

* Minimizes participant burden
while maximizing data quality

* Harmonizes data platforms Ol|-
across registries and FIH studies
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Three Key Challenges in Brain-Directed Research -(3 ELPIDA

(& THERAPEUTICS

&

DOSE DELIVERY TIMING
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SPG50 disease

Caused by biallelic pathogenic variants in the adaptor
complex 4 subunit M1 (AP4M1) gene.

eAdaptor Protein Complex-4 (AP-4) is a vesicle trafficking complex
el ocated at the trans-Golgi network (TGN)

AP-4 is a Golgi adaptor complex that sorts specific proteins into
vesicles leaving the trans-Golgi network (TGN).

Mutations in AP4B1, AP4M1, AP4E1, or AP4S1 destabilize the
complex — it can’t export cargo properly.

Key cargo like ATG9A gets trapped at the Golgi instead of
reaching axons and autophagy sites.

This causes impaired autophagy and defective membrane
trafficking in neurons.

Long motor neuron axons are especially vulnerable —
progressive axonal degeneration.

Result: AP-4-related HSP = a neuronal trafficking + autophagy
disorder.

)y ELPIDA

(& THERAPEUTICS

B4 (AP4B1) & (AP4E7)

4 (AP4M1) G4 (AP4S1)
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SPG50 disease QD ELPIDA

- Prevalence: <1 in 1,000,000 SPG50 Clinical Feature Prevalence
DD/ID 100%

Total identified: 120 loball Nonverbal 52%
otal cases identified: cases globally Neonatal Hypotonia 90%
- Age of symptom onset: 6 months Spasticity 98%
Seizures 70%
- Disease characteristics: Epilepsy 62%
* Microcephaly Postnatal Microcephaly 85%

« Hypotonia
* Progressive Spasticity
» Developmental regression

Mean age of symptom onset 0.9 +/-0.8yrs

. Epilepsy Mean age of diagnosis 11.7+/-10yrs
 Neurodevelopmental delay Adapted from Ebrahimi-Fakhari et al. (2020) Brain
* Motor impairment and Wheelchair dependency
>
Neonatal Progressing to Spasticity (97%) Spastic Diplegia Spastic
Hypotonia (89%) Spasticity (90%) (54%) Tetraplegia (43%)
average age: 8.5 average age: 16.1

+/- 5.1 yrs +/-9.8 yrs
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Limited Patient Population JELPIDA

120 known SPG50
patients worldwide

= TR - RUSSIA

CANADA

21)

UNITED
STATES
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Need for Well Established NHS

Patient Registry

e Collection of patient characteristics
e Histories and surveys

e Conceptual models

* Pre and post treatment

¢ Used at every stage in regulatory
process

Retrospective Cohort Prospective Cohort

¢ Review of medical records to e Follow patients over time in a
summarize what has been passively standardized way using specific
discovered assessments

* Review of case reports in the e Gold standard for
literature comparator/control arm of
therapeutic intervention

Clinical Trial Readiness Programs

. ELPIDA

(& THERAPEUTICS

Biomarker Study

¢ Explore objective measures of
disease state and severity

¢ Used for accelerated approval
pathway
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Preclinical/Clinical foundation JELPIDA

> J Clin Invest. 2023 May 15;133(10):e164575. doi: 10.1172/JCI164575.

Intrathecal AAV9/AP4M1 gene therapy for hereditary ‘Cllnlcal and genetic characterization of AP4B1-associated SPG47

spastic paraplegia 50 ShOWS safety and efficacy in Ebrahimi-Fakhari et al., Am J Med Genet A, 2018 Feb,176(2):311-318

preclinical studies

Xin Chen ', Thomas Dong ', Yuhui Hu ', Raffaella De Pace 2, Rafael Mattera 2, DEflnlng thE CI"“CH.I, mQIECUIar and Ima'glng

Kathrin Eberhar‘dt S Ma'qrvin Ziegler 3, Terry Pirovolakis 4, Mustafa Sahin 3, Juan S Bonifacino 2, SPECtrum ﬂf ad aptﬂr' prutein CDmp|E}(

Darius Ebrahimi-Fakhari 2, Steven J Gray ' B 3 _ .
4-associated hereditary spastic paraplegia

Ebrahimi-Fakhari et al. Brain. 2020 Oct 1;143(10):2029-2944

Systematic Analysis of Brain MRI Findings
in Adaptor Protein Complex 4-Associated
Generates minimal adverse effects. HEf‘Edit&r}r SpaSﬂc P arap].egia

Ebrahimi-Fakhari et al. Neuralogy. 2021 Nov 9:87(18):e1942-21954

Increases AP4M1 mRNA expression.

Improves abnormal behaviors.
Disease Severity and Motor Impairment

.‘ & el bioratel Wl cola s HEER. Correlate With Health-Related Quality of Life in
AP-4-Associated Hereditary Spastic Paraplegia

Jordan et al. Neurol Genet. 2021 Jul 20;7(4):e805

A ITR S UsP [hAP4M1opt BGHpA'S ITR Restores cellular function.
/
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The Intervention 2§ ELPIDA

(& THERAPEUTICS

e GAN and CLN7 Trial

scAAV9

@: hAP4MTopt [=[e12 [\

* Broad distribution

e Early disease

* Immune suppression regime

ROUTE OF
AAV9/AP4M1 DOSE ADMINISTRATION

sCAAV9_UsP-hAP4M1opt- 1E15 VG TOTAL INTRATHECAL
BGHpA LUMBAR
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Impact of Delayed diagnosis & ELPIDA

odyssey across seven rare diseases
found the economic impact of

_ _ o ndhnsand o ol Timely Diagnosis
» Av. 6-year diagnostic odyssey $

‘ Our in-depth look at the diagnostic Every M i n ute M atters

$86,000 $220,000+ oot e o
$517000 St
> $86-517,000 per patient/ year delayed TR
> Irreversible disease progression o e .
» Worsened clinical outcomes A The b o shpes
‘ = * N of events.
» Loss of opportunity for early intervention BT
Disease States - .
Duchenne (DMD)
» Impact on patient and family
Adrenoleukodystrophy (ALD) Journey Map Categories
Immunadecleney (SCID) e et Poataces e cmmtm{AL, et 0

seizures (ALD), Gait issues (Duchenne)

Fragile X Syndrome (FXS) B Treatments & Supporting Therapies:

® Testing & Procedures: Auditory therapy, feeding tube (SCID)
i i i Cognitive deficit testing (Fragile X), muscle biopsy (gmG)
EveryLife FOt_Jnda_tlon for Ra rg Diseases @ Wilson Disease (WD) Lo st o
In Partnership With: The Lewin Group, part of Optum Serve Expert Stakeholders The Rare @ Soreralied Myasthena Cardinc Failrs (Pompe), Hospitaliztion, Death
Gravis (gMG) (multiple diseases)

Disease Community September 14, 2023



MELPIDA Patient Access 25 ELPIDA

(& THERAPEUTICS

Subjects treated to date- 11

s st ‘& Subjects remaining - 18
- ‘if." Denmark ., Total 29 subjects
: %
UK Ph2b P
S ph2b /. { " -
E

@ Country | Regulatory | Ethics
Agency Board

Canada HC IRB

usS FDA IRB
Us Italy AlFA CET
Ph1/2-7 Spain AEMPS CEl
Ph3 -4 treated, 8 Ctrl Spain Denmark DKMA VK
Ph3 -4 treated, 8 Ctrl
reate r “ UK MHRA REC

- CUP-3
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Challenges for Study designs  ELPIDA

e Cognitive Measures
e Motor Assessments

e Metabolite
_ * Developmental
) GenomICS / Testing
e Quality of Life
e EEG Izroxy:c I;/Ieas:r:s :
epor e Parent-Repor
« ERP : P

Measures Disease Severity
Scales

e Structural MR
e fMRI Imaging
e Retinal Imaging

e Disease specific
scales

e Clinical Global
Impression (CGl)

Physician
Rating
Scales

Therapy development for the mucopolysaccharidoses: Updated consensus
recommendations for neuropsychological endpoints

Johanna H. van der Lee™”, Jonathan Morton‘, Heather R. Adams®, Lorne Clarke®,

Julie B. Eisengart, Maria L. Escolar®, Roberto Giuglianih, Paul Harmatz', Melissa Hogani,

Shauna Kearneyk, Joseph Muenzer', Nicole Muschol™, Stewart Rust", Benjamin R. Saville”?,

Margaret Semrud-Clikeman®, Raymond Wang“, Elsa Shapiro®"" Confidential |



Selecting Endpoints

Y ELPIDA

THERAPEUTICS

GROSS MOTOR FUNCTION MEASURE (GMFM)
SCORE SHEET (GMFM-88 and GMFM-66 scoring)

Crie's Name: 10

9;

RN
Bayley

Record Form

SchooliChild care program:
Reason for referrat

Annex I: Spastic Paraplegia Rating Scale (SPRS), Schille et al.. Neurology. 2006 Aug §:67(3):430-4
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Differential
Ability

i Scales CPCHILD®
L Second tiion ] - Clinical Global Impression (CGI
Caregiver Priorities & Child Health Index of Life with Disabilities & (cen
Verbal Comprehension 1. Severity of llness
Considering your total clinical experience with this particular population. how mentaly il i the patient at this time?
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Tan O] 1 e Verbal Comprehension For example: Compared to his condition at admission to the project, how much has he changed!
Testysom s RSt bt LivELoF assisTANG Not assessed 4= No change
iy e T S T i Very much improved nimally worse
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cxenbac 4 e o xx|r 3 = Minimally improved 7 = Very much worse
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~etbesane 3 i e — e o elp ¥ v HELE Select the terms which best describe the degrees of therapeutic effect and side effects and record the number in the box where the two
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Adaptive trial designs J ELPIDA

> Concurrent Natural History Study

Single I-IIT Clinical Trial

GMP Like Material Full GMF Material PPQ Batches
GMP Non-Commercial Vector Full GMP CMC
First 4x Patients Safety ddPCR Validation
Research Potency Potency Qualification
Research ddPCR N&S Sequencing
Disease Endpoints Final Stability
Biomarkers Other Pre-BLA Items
Surrogates /(1—- —\\, Dose 8x final patients CMC
Patient/Parent Outcomes 5, H’E Study
No CRO . Create PPQ
Work with the FDA
: :TIII'IWIHEI"'I : m" to get a notional BLA batches as
green light based on md as to not
Assessors efficacy and safety expire by the
+ Concurrent NHS before proceeding to time needed by
Best Identified Eﬂ*ﬂlll‘lﬂ Part B pﬂﬁgn‘rg
\\ First 4x Staggered

*Based on AAV platform serotypes
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Mitigating Immune Responses & ELPIDA

A » Innate response can occur against capsid,
transgene, or transgene protein (could cause

</ no expression or rapid loss)

o » Neutralizing Antibodies (pre-existing)

(NAbs)
\\’ | DD s > Adaptive response may reduce or eliminate

: | expression
Cellular response
@
— @ @
Transgene > CRIM +V€/‘Ve

protein

» Immune suppression

Innate immunity
(first line of defense in the
absence of prior exposure)

Adaptive immunity
(no prior exposure)

Adaptive immunity
(prior exposure)

» Prednisolone (reduce proinflammatory
cytokines and chemokines)

» Rapamycin (sirolimus) [T cell proliferation

; and differentiation]

Before Early Late » Tacrolimus (T cell activation, inhibit T

0SS 0 expressnon?

expression?
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Managing Adverse Events J ELPIDA

» Hematologic events -Neutropenia

» Neurophysiological- Reduced sensory amplitudes
» Hepatotoxicity

» Thrombotic microangiopathy

» Acute respiratory distress syndrome
» Capillary leak syndrome

» Cardiac toxicity

» Thrombocytopenia

> Newly diagnosed malignancy

» Immunogenicity

» Hemophagocytic lymphohistiocytosis
» Macrophage activation syndrome
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Financial barriers 2y ELPIDA

(& THERAPEUTICS

$2-300K $2-300K
Potency Qualification ddPCR Validation

$50K $1-200K

$250K Compatibility . _$_50'100K NGS Sequencing
Biodistribution $50K  |study Compatibility Study 62-300K
Potency Assay Stability Testing ~ ¢5_5m
$30K Potency Assay Plasmid
Plasmid \ b/

$13M

Rat Tox 500L Run 1000L Full GMP Run

GMP Non-commercial GMP Commercial Vector

GLP Rat Toxicology Vector Manufacturing Manufacturing



Flexible CMC Requirements )Y ELPIDA

(& THERAPEUTICS

> A single PPQ Batch is acceptable using historical data

> Drug Product validation is required

> E&L interim analysis is required along with a full study post BLA
> DP Filtration testing is required but a surrogate is acceptable

> Full GOI ddPCR validation is required on all lots

> Full potency validation on GOI is required



MELPIDA Development D ELPIDA

(& THERAPEUTICS

2019 2020 207

Phase Ill/Pivotal Study BLA- Analysis and Validation

+ Interim Analysis To Determine Efficacy
» If Successful Apply For BLA
* [f Interim Analysis Is Not Enough
* Re-Evaluate At 5 Year Mark
» Successfully Receive BLA
* Market/Commercialize MELPIDA

* Commercial Grade CMC completed
* Initiation Of Clinical Trial
» Beginning Of Phase llI/Pivotal Study

Confidential | 14



Elpida Team
Terry Pirovolakis
Souad Messahel, PhD
Keith Gottlieb, PhD
Rachel Thomas RN
Caitlin Roll

Diane Balderson, PhD
Susan Walker, PhD

Preclinical Development
Team

Steven Gray, PhD

Xin Chen, PhD

Trey Putnam, PhD
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