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Abstract: The SCN2A gene encodes the Nav1.2 protein, a voltage-gated sodium channel
crucial for initiating and transmitting action potentials in neurons. Dysfunction in Nav1.2, often
stemming from genetic mutations in the SCN2A gene, leads to SCN2A-related disorders.
Individuals harboring pathogenic SCN2A variants present with severe neurodevelopmental
disorders such as epilepsy, autism spectrum disorders, movement disorders, cortical visual
impairment, and intellectual disabilities. The FamilieSCN2A Foundation, a 501(c)(3) patient
advocacy organization, is dedicated to enhancing the lives of those affected by SCN2A-related
disorders. Fueled by a vision of a world with effective treatments and cures for all patients
with SCN2A-related disorders, FamilieSCN2A Foundation has charted the course to a cure
based on their core values of urgency, integrity, collaboration, and inclusion. Their strategic
plan centers on building a comprehensive research-readiness infrastructure that maximizes
the probability of bringing curative therapies to SCN2A patients. Appreciating that statistically
most drug development initiatives will fail, creating an infrastructure that maximizes the
number of drugs in development for SCN2A-related disorders in turn maximizes the net
probability of success that FamilieSCN2A Foundation will achieving their vision. Through
dynamic initiatives and notable achievements, including raising ~$6 million USD, funding 26
research grants totaling ~$4.7 million USD, and forging strategic partnerships across the
SCN2A-related disorder ecosystem the foundation is actively executing its strategic plan. With
SCN2A research advancing rapidly and a thriving ecosystem of diverse, engaged stakeholders,
FamilieSCN2A Foundation believes the outlook for SCN2A-related disorders is bright.

Plain language summary

A patient organization perspective: charting the course to a cure for SCN2A-Related
Disorders

Advances in gene discovery for neurodevelopmental disorders have identified SCN2A
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is actively working towards this goal by building an educated and empowered patient
community and raising funds to support basic and translational research projects and
natural history. With the field advancing and a growing network of involved supporters,
FamilieSCN2A Foundation is optimistic about the future of SCN2A-related disorders.
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Introduction to FamilieSCN2A foundation

“Families” is part of our name for a reason

The FamilieSCN2A Foundation is a 501(c)(3)
patient advocacy organization dedicated to
improving the lives of patients and families
affected by SCN2A-related disorders.

FamilieSCN2A Foundation was established in
2015 by a group of caregivers whose children are
affected by an SCN2A-related disorder. The
name “Families” was chosen by the founders to
underscore the significant effect that SCN2A-
related disorders have on both the affected indi-
vidual and their entire family. FamilieSCN2A
Foundation is rooted in core values of urgency,
integrity, collaboration, and inclusion, and is
driven by a vision of a world with effective treat-
ments and cures for all SCN2A-related
disorders.

Through the recruitment of a high-impact Board
of Directors and the establishment of a strong and
committed executive team, FamilieSCN2A
Foundation was built on principles of awareness,
empowerment, evidence-based research, and
equity. These tenants have contributed to the
development of a reputation that has attracted
key opinion leaders in the field to serve on the
organization’s medical and scientific advisory
board. The collected efforts by these mission-
driven individuals have resulted in FamilieSCN2A
Foundation becoming the largest global SCN2A
patient advocacy group, currently supporting
over 2 000 SCN2A families.

Due to these efforts, the FamilieSCN2A
Foundation has become a central liaison for the
SCN2A-related disorder ecosystem. With an
engaged community, a research and drug devel-
opment framework, a comprehensive clinical and
academic network, and multiple funding

mechanisms, FamilieSCN2A Foundation has
created an infrastructure that accelerates research,
clinical care, drug development, and family
empowerment.

Noteworthy FamilieSCN2A Foundation initia-
tives and achievements include:

e Raising ~$6 million USD over the life of the
foundation.

e Funding 26 research grants totaling ~$4.6
million in awards.

e Formation of strategic partnerships in aca-
demia, industry, and diagnostics.

e Fully funded and executed a SCN2A
Clinical Trial Readiness Study (CTRS).

e Launched and currently executing an ever-
green patient registry and natural history
study through National Organization for
Rare Disorder’s (NORD) IAMRARE
platform.

e Facilitated FDA listening sessions raising
regulator awareness around SCN2A-
related disorders.

e Organized the largest annual family and
professional SCN2A symposium.

e Proclamations for state-wide awareness and
recognition of SCN2A-related disorders.

e Contributed to policy engagement in sup-
port of SCN2A-related disorders.

e Offer community support initiatives includ-
ing patient assistance grants for special
equipment, therapy, and travel to
conferences.

SCN2A and SCN2A-related disorders

Biology of SCNZA

SCNZ2A is a gene that encodes the Nav1.2 protein
(NaV: voltage-gated sodium channel). This pro-
tein is found in neurons and plays a crucial role in
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Figure 1. Variations in SCN2A led to a spectrum of clinical phenotypes.

Clinical and functional spectrum of SCN2A-related disorders. Purple indicates more gain of function Nav1.2 properties
while blue represents more loss of function, and white/normal represents an SCN2A without mutation/dysfunction. Mixed
Function Represents Nav1.2 channels that have some LoF and some GoF electrophysiological parameters. Boxes below
include common symptom clustering that occurs within each respective zone of the Nav1.2 functional excitability spectrum.
ASD, autism spectrum disorder; BFNIS, Benign/self-limited Familial Neonatal Infantile Seizures; DD, developmental

delay; Gl Dys, gastrointestinal dysfunction; IEE, infantile epileptic encephalopathy; IS, infantile spasms; Sleep Dys, sleep

dysfunction.

initiating and propagating action potentials.!
These action potentials allow for the rapid trans-
mission of messages throughout the body, ena-
bling movement, sensation, and responses to the
environment.

Pathophysiology of SCN2A-related disorders

Symptoms associated with SCN2A-related disor-
ders arise from dysfunction in Nav1.2.2 This dys-
function typically results from a genetic mutation
in the SCN2A gene. Such mutations either alter
the function of Navl.2 or reduce the amount of
Navl.2 present in neurons. There is a robust gen-
otype-phenotype relationship in SCN2A-related
disorders,3-* such that the specific alteration in the
SCN2A gene and degree of dysfunction directly
influences the nature and degree to which clinical
symptoms present in affected individuals.3-¢

Variations in the SCN2A gene can be conceptual-
ized as a spectrum of functional Nav1.2 pheno-
types. On one end are mutations that cause an
increase in sodium current compared to the norm
(Gain of function mutations; GoF), while on the
other end of the spectrum are mutations that
entirely block sodium passage through the chan-
nel, due either to the absence of the channel or
because the mutation completely disrupts the
protein’s function (Loss of Function mutation;

LoF).3 Mixed Function represents variants that
have mixed electrophysiological functional read-
outs (some parameters demonstrating more LoF
and others more GoF).® The nature of the
SCN2A gene alteration correlates to the clinical
manifestations observed in affected individuals.?
The relationship is probably more complex but
the general distinction in the literature suggests
that variants that induce a GoF of the Navl.2
channel are associated with early-onset
(<3 months) epileptic encephalopathy or early-
onset self-limited (benign) familial neonatal/
infantile epilepsies, whereas variants that cause a
LoF of the Navl.2 channel are associated with
later-onset  epilepsy or ASD/ID without

epilepsy.®

Individuals may be affected from birth or child-
hood by a range of neurodevelopmental disorders
including epilepsy, autism spectrum disorders,
movement disorders, gastrointestinal dysfunc-
tion, cortical visual impairment, hypotonia, sleep
dysfunction, and intellectual disability (Figure 1).
Most, but not all, individuals with mutations in
SCN2A will present with epilepsy. Of those with
epilepsy, approximately half will present in the
neonatal period.5:¢ The most commonly reported
types of seizures include focal seizures, epileptic
spasms, self-limited (benign) familial neonatal/
infantile epilepsies, early infantile developmental
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Figure 2. Total publications discussing SCN2A or Nav1.2 have increased over time.
Graph shows the number of SCN2A publications on PubMed by year. PubMed search query used was “SCN2A OR NAV1.2"
and then manually adjudicated to remove irrelevant publications. Current to August 7, 2024.

and epileptic encephalopathy, and later-onset
developmental and epileptic encephalopathies.>:¢

Landscape of current SCN2A research

SCN2A has become an area of intense investiga-
tion in basic, applied, and clinical research, as
well as in the realms of biotech and drug develop-
ment. Since its discovery, there have been ~1000
publications documented on PubMed dedicated
to discussing SCN2A or Navl.2, with approxi-
mately a quarter of these publications emerging
within the last 5years alone (Figure 2).

Research in the field of SCN2A has been focused
on understanding the molecular and clinical con-
sequences of SCN2A mutations. Additionally,
researchers have explored potential therapeutic
interventions and identified optimal timeframes
for such interventions. Specifically, there has
been an increased focus on functional characteri-
zation of SCN2A variants, genotype-phenotype
correlations, development of SCN2A model sys-
tems, increasing numbers of natural history and
clinical studies, and a focus on precision medicine
and therapeutics.

Functional characterization of SCN2A

mutations: Evaluation of how specific mutations

in SCN2A affect the function of the sodium
channel and, consequently, neuronal activity
Functional characterization of SCN2A mutations
involves employing a diverse set of methodologies
that delve into the intricate details of sodium
channel behavior and neuronal activity.
Electrophysiological techniques, such as patch-
clamp recordings, enable researchers to directly
measure the electrical current passing across a
cell membrane due to an individual sodium

channel. This technique provides valuable
insights into the channel’s functional properties,
including channel kinetics, voltage sensitivity,
and other properties that may contribute to the
development of neurological disorders. As thera-
peutics advance that are specific for either SCN2A
loss or gain of function, this work has become
critical for patient safety, patient selection, opti-
mal trial design, and maximizing the probability
of success of clinical trials. Molecular biology
methods, including site-directed mutagenesis,
allow for the generation of specific SCN2A muta-
tions to observe their effects in controlled experi-
mental settings. Advanced imaging techniques,
such as fluorescence microscopy, aid in visualiz-
ing changes in neuronal firing patterns associated
with mutated SCN2A channels. Integrating these
methodologies allows researchers to construct a
comprehensive understanding of the functional
consequences of SCN2A mutations, paving the
way for targeted therapeutic interventions and
advancements in the treatment of neurological
disorders.

Genotype-phenotype correlations: Establishing
and validating correlations between different
SCN2A mutations and clinical manifestations in
affected individuals

Understanding how specific mutations relate to
the nature and degree of physiologic and neuro-
logic changes in SCN2A-related disorders helps
in predicting outcomes, calculating risk for
comorbidities, determining appropriate diagnos-
tics, and tailoring treatment approaches.

Genotype-phenotype correlation involves estab-
lishing connections between specific genetic vari-
ants and the clinical manifestations observed in
affected individuals. This complex task integrates
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genetic analysis and clinical assessments to iden-
tify SCN2A variants and then to document the
diverse phenotypic changes that correlate with
that variant, such as seizure types and cognitive
outcomes.® Robust statistical analyses and large-
scale patient cohorts are essential for validating
these correlations, ensuring the reliability of find-
ings. Bioinformatics tools analyze datasets to
identify patterns linking distinct SCN2A muta-
tions with specific clinical phenotypes, while lon-
gitudinal studies track symptom progression over
time. The established genotype-phenotype corre-
lations contribute not only to accurate diagnoses
and personalized treatment strategies but also
advance our understanding of the molecular basis
of neurogenetic disorders, paving the way for pre-
cision medicine and targeted therapies tailored to
individual genetic profiles.”

SCNZA model systems: Creation,

characterization, and validation of SCN2A

model systems

Developing, characterizing, and validating a
broad set of preclinical SCN2A model systems is
essential for gaining insights into the diverse
pathophysiologies associated with the condition
and for assessing potential therapeutic strategies.
A comprehensive repertoire of preclinical models,
spanning cellular, animal, and i silico domains, is
instrumental to this endeavor. Cellular models,
particularly induced pluripotent stem cells derived
from patient cells, allow researchers to study the
specific effects of SCN2A mutations in nervous
system cells in a controlled laboratory setting,
providing valuable insights into cellular disease
mechanisms. Animal models, including zebrafish,
mice, and rats, offer the opportunity to explore
the impact of SCN2A mutations in a more holis-
tic biological context, considering factors such as
behavior, learning, and memory, as well as organ
function. In silico models, driven by computa-
tional approaches, contribute to a deeper under-
standing of the molecular networks involved, and
how those networks may behave if specific molec-
ular interactions are perturbed. The creation,
thorough characterization, and validation of these
diverse model systems collectively enhance our
ability to unravel the complexities of SCN2A-
related disorders and pave the way for the devel-
opment of targeted therapeutic interventions.

Natural history: Research exploring the

natural history of SCNZA-related disorders

This involves a comprehensive understanding of
the clinical phenotype of the condition and the
progression of the condition over time, encom-
passing the emergence and evolution of symp-
toms, the variability in clinical presentations, the
response to treatments, and the overall trajectory
of the disorder. A comprehensive description of a
disease’s natural history provides crucial insights
into disease progression, informs treatment deci-
sions, and creates benchmarks that can be used in
the development of targeted interventions to
improve patient outcomes. There is also signifi-
cant work being done to create and validate end-
points that are both important for patients and
caregivers of SCN2A-affected individuals® as well
as important to demonstrate clinical meaningful-
ness of changes brought about by investigational
therapeutics in clinical trials.

Therapeutic approaches and clinical studies: Devel-
opment of therapeutic interventions for SCNZA-
related disorders. Therapeutic approaches underway
include exploring pharmacological agents that can
modulate the activity of the sodium channel,®
genetic medicine approaches,10:11:12,16 and other
strategies to mitigate the clinical symptoms pro-
duced by SCN2A mutations.!3

The pursuit of therapeutic approaches for
SCN2A-related disorders represents a dynamic
and evolving field of research. Scientists actively
engage in the development and investigation of
various potential interventions aimed at address-
ing the complex challenges posed by SCN2A
mutations. This multifaceted endeavor encom-
passes the exploration of pharmacological agents
capable of modulating the activity of the sodium
channel, offering opportunities to regulate neu-
ronal function. Additionally, the investigation
extends to different genetic medicines, leverag-
ing innovative strategies to correct or counteract
the effects induced by specific SCN2A muta-
tions. The diverse range of therapeutic avenues
under scrutiny reflects a commitment to uncov-
ering effective treatments tailored to the molec-
ular intricacies of SCN2A-related conditions,
marking a crucial step toward improving
the prognosis and quality of life for affected
individuals.
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Figure 3. The FamilieSCN2A Foundation’s Four Pillars of Research-Readiness Strategy: clinical phenotyping,
basic research, translational research, and clinical trial research.
Illustration of FamilieSCN2A Foundation’s Four Pillars of Research-Readiness Strategy. Each category described in greater

detail in the body of the publication.

FamilieSCN2A foundation strategic plan

Our vision and strategy

FamilieSCN2A Foundation’s vision is a world
with effective treatments and cures for all
SCN2A-related disorders. Our strategic plan
executes this vision to create an ecosystem that
maximizes the net probability of success for drug
development. We appreciate that statistically
most drug development initiatives will fail'* so
we hope to raise our net probability of success by
maximizing our shots on goal. With this infra-
structure in place, it offers a launch pad for the
development of therapeutics that provide symp-
tomatic relief and also moonshot cures. This
research-readiness infrastructure will support
rapid drug development with the aim of growing
a pipeline that is as comprehensive and broad as
possible.

Tactics

Tactically, we are creating a comprehensive infra-
structure around the four pillars of research readi-
ness: clinical phenotyping, basic research,
translational research, and clinical trial research
(Figure 3). With this infrastructure, we can take a
proactive approach to identifying or assisting in
the identification of, potential therapeutics and
partnering with those biotechs that can develop
those therapeutics. By positioning SCN2A-
related disorders for clinical trial readiness, we

can catalyze the launch of multiple development
programs for SCN2A-related disorders.

Clinical phenotyping

Overview. Clinical phenotyping is the process of
meticulously describing, documenting, and pub-
lishing SCN2A-related disorders in a scientifi-
cally rigorous way to create a comprehensive
understanding of the clinical condition. This task
aims to create a detailed and nuanced under-
standing of the disorder from a clinical perspec-
tive. Clinicians systematically gather and analyze
data related to the varied aspects of SCN2A-
related disorders, including, but not limited to,
seizure types, cognitive impairments, and devel-
opmental outcomes. The information is then doc-
umented and published in scientific literature,
contributing to a growing body of knowledge that
forms the basis for a comprehensive understand-
ing of the clinical spectrum of SCN2A-related
conditions. The rigorous nature of clinical pheno-
typing ensures that the information disseminated
is not only accurate but also serves as a founda-
tion for further research, diagnostic refinement,
and the development of targeted therapeutic
interventions tailored to the specific clinical
nuances of SCN2A-related disorders.

FamilieSCN2A efforts into clinical phenotyping
research readiness. We are growing a research-
readiness infrastructure focused on clinical
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CLINICAL PHENOTYPING

Educate and Empower the Community

o1 Encourage the SCN2A community to
document clinical events and engage with
their clinicians to describe characteristics.

Endorse Natural History Studies

02 Ensure that the findings are widely accessible
to our patients, their clinical teams, and the
broader research and industry communities.

Promote Clinical Phenotyping Studies

03 Endorse and contribute to initiatives
focused on clinical phenotyping of SCN2A-

related disorders.

Figure 4. Clinical phenotyping creates a detailed and nuanced understanding of the disorder from a clinical

perspective.

Diagram of FamilieSCN2A Foundation’s Efforts in Clinical Phenotyping described in greater detail in the publication.

phenotyping (Figure 4). Fundamentally, clinical
phenotyping involves educating and empowering
our patient and caregiver community about the
significance of documenting the clinical manifes-
tations of SCN2A-related disorders. We encour-
age our community members to engage with their
clinicians, urging them to comprehensively char-
acterize SCN2A-related disorders in the patient’s
electronic medical records and advocate for the
publication of noteworthy findings in patient case
studies. Once published, the foundation dissemi-
nates these observations to our stakeholders,
including our network of clinical and scientific
researchers.

Inamore systematic approach, the FamilieSCN2A
Foundation actively promotes clinical phenotyp-
ing by initiating and endorsing opportunities for
natural history research. In all the initiatives we
support, we make dedicated efforts to ensure that
the findings are widely accessible to our patients,
their clinical teams, and the broader research and
industry communities. Some examples of our ini-
tiatives include:

CTRS: The SCN2A Clinical Trials Readiness
Study (CTRS) recruited 66 families of children
with pathogenic/likely pathogenic SCN2A vari-
ants for longitudinal assessment with validated

parent-reported instruments, including the
Vineland-3, and other measures of key func-
tional abilities.!> Additionally, each patient
enrolled had their variant characterized with
electrophysiological techniques for its Navl.2
functional status.® The CTRS was fully
funded and executed by the FamilieSCN2A
Foundation.

DRAGONFLY Study: The FamilieSCN2A
Foundation, in partnership with the NORD,
launched the DRAGONFLY Study, a study
with global reach to study SCN2A-related dis-
orders. Designed with the input of scientists
and patients, this global resource will provide
data for researchers to advance drug develop-
ment and treatment options to help improve
SCN2A-related disorder patient care.

Danish Epilepsy Center Grant: a FamilieSCN2A
Foundation funded grant intended to establish
and maintain a database including clinical,
genetic, and epidemiological data of published
and unpublished patients with SCN2A-related
disorders. This funded grant also intends to
perform genetic, protein structure, molecular,
and clinical data analysis to study the geno-
type-phenotype relationships in SCN2A-
related disorders.

FamilieSCN2A Foundation also endorses and
contributes to external initiatives focused on
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Figure 5. Funding mechanisms dedicated to SCN2A-related basic research.
[llustration of FamilieSCN2A Foundation’s funding mechanisms, each described in greater detail in the publication.

clinical phenotyping of SCN2A-related disor-
ders. Some ongoing efforts include:

Stmons Searchlight: This initiative maintains a
continuous SCN2A registry and dataset.
Simons Searchlight regularly updates and pub-
lishes the Simons Searchlight Registry Report
on SCN2A. The FamilieSCN2A Foundation
actively supports Simons Searchlight in vari-
ous ways, including actively promoting partici-
pation and providing opportunities for our
community to engage in Simons research dur-
ing our annual FamilieSCN2A Foundation
conference.

Citizen Health: Citizen Health is a registry plat-
form that compiles longitudinal health records,
organizing them into a disease profile. SCN2A-
related disorders have been clinically mapped
through this platform. The FamilieSCN2A
Foundation supports this work through part-
nership and promotion within our community,
as well as highlighting it during our annual
conference.

DAYTool Clinical Picture Marker: This project
aimed at capturing the clinical phenotype of
various manifestations of SCN2A-related dis-
orders through video documentation aims to
facilitate the production, organization, and dis-
semination of video documentation that can
improve the diagnosis and treatment of rare
and difficult-to-diagnose disorders. Familie
SCN2A Foundation supports these efforts
through partnership and promotion within our
community, as well as highlighting it during
our annual conference.

Basic research

Overview. FamilieSCN2A Foundation believes
that basic research, or the pursuit of a deeper
understanding of the biology, physiology, and
mechanism of disease, creates the knowledge base
and infrastructure to support translational

research and drug development. Furthermore, it
establishes a network of expertise that proves
invaluable when confronting scientific barriers or
challenges. Our academic research-readiness
infrastructure encompasses various initiatives,
including the facilitation and awarding of multi-
ple funding mechanisms to researchers dedicated
to SCN2A-related work (Figure 5). Additionally,
we have established multiple platforms fostering
scientific and clinical discussions, promoting col-
laboration, and knowledge exchange within the
SCN2A community.

Action potential grant. Through this investigator-
initiated grant program, the FamilieSCN2A
Foundation aims to accelerate the development of
therapeutic treatments and disease-modifying
breakthroughs for those individuals affected by
pathogenic alterations in the SCN2A gene. This
grant initiative is crafted to support investigations
conducted by early investigators, with the poten-
tial to lay the groundwork for subsequent grants
from various sources including the government,
industry, or the FamilieSCN2A Foundation itself.

The FamilieSCN2A Foundation is particularly
interested in supporting research that advances
our understanding of the cellular, molecular,
genetic, and systems-level mechanisms underly-
ing SCN2A-related disorders. Priority is given to
innovative projects that hold promise of advanc-
ing therapeutic treatments or cures for those with
SCN2A-related disorders. This is a 1-year grant
program with a maximum award of $100,000.
Since 2019, FamilieSCN2A Foundation has
granted 10 Action Potential awards, totaling
~$600,000.

Hodgkin-Huxley —award. The  FamilieSCN2A
Foundation Hodgkin-Huxley Award was estab-
lished to recognize the outstanding contributions
of British physiologists Dr. Alan Hodgkin and Dr.
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Andrew Huxley. Their pioneering research on
nerve cells, which elucidated the dynamics of ion
movement during an action potential, laid the
groundwork for our comprehension of the electri-
cal excitability of neurons and remains a funda-
mental pillar in the field of neuropsychology. In
1963, they were awarded the Nobel Prize in Phys-
iology or Medicine for their groundbreaking
work.

The FamilieSCN2A Foundation is receptive to
unsolicited Letters of Inquiry (LOIs) throughout
the year and will issue invitations to submit a full
application to those LOIs that are best poised to
meet the FamiliesSCN2A Foundation’s research
objectives on a rolling basis, contingent upon the
availability of funds. Since 2023, FamilieSCN2A
has granted four Hodgkin-Huxley Awards,
amounting to a total of $2.9 million. This award
program reflects the foundation’s commitment
to advancing research that builds upon the legacy
of Hodgkin and Huxley in the realm of
neuroscience.

Orphan disease center sponsored - Million Dollar
Bike Ride Pilot Grant. The Orphan Disease Cen-
ter (ODC) Sponsored Million Dollar Bike Ride
Pilot Grant is a collaborative initiative organized
by the ODC. It involves teams of cyclists who par-
ticipate in bike rides to raise funds for partnered
organizations and causes. The unique aspect of
this initiative is the dollar-for-dollar matching of
funds raised by the cyclists with philanthropic
donations secured by the ODC. Once the funds
are matched, the partnering organization, in this
case, the FamilieSCN2A Foundation, opens a
Request for Applications (RFA) to the interna-
tional scientific community. The RFA invites pilot
grant proposals for studying the diseases repre-
sented in the Million Dollar Bike Ride (MDBR),
with a focus on SCN2A-related disorders for the
FamilieSCN2A Foundation.

The scientific leadership of the ODC, along with
its extramural advisors, reviews the received
applications and awards grants to those demon-
strating the highest scientific merit and address-
ing the specific topics outlined in the RFA.
Subsequently, the ODC manages the disburse-
ment of funds to the grantees and oversees the
progress of scientific research along with monitor-
ing the spending on the awarded grants.

Over the past few years, the FamilieSCN2A
Foundation has collaborated with the ODC to
support two awards through this innovative and
impactful funding mechanism.

American Epilepsy Society sponsored—Junior
investigator research award. The American Epi-
lepsy Society (AES) Sponsored Junior Investiga-
tor Research Award is designed to provide support
for research conducted by recently independent
investigators. The primary goal is to facilitate sub-
sequent, longer-term funding from institutions
such as the National Institutes of Health (NTH)
or other relevant funding sources.

AES is particularly interested in backing research
that advances the understanding of basic, transla-
tional, and clinical aspects of epilepsy. This
includes investigations into disease mechanisms,
treatments, epidemiology, behavior, technology
development, health services, and outcomes.

The award offers up to $50,000 for 1 year to cover
the direct costs of research. Additionally, it
includes complimentary membership and regis-
tration to the AES Annual Meeting for 1year.
The number of awards granted annually is con-
tingent upon the availability of funds.

The FamilieSCN2A Foundation has been
involved in co-funding these awards and may
continue to do so in the future. This collaborative
effort aligns with the FamilieSCN2A Foundation’s
commitment to support research that contributes
to the understanding and treatment of SCN2A-
related disorders within the broader context of
epilepsy research.

Other funding opportunities. The FamilieSCN2A
Foundation actively informs its research network
about various funding opportunities beyond its
own initiatives. These include:

Simons Foundation Autism Research Initiative
(SFARI): SFARI issues an open call for scien-
tific proposals aimed at enhancing the under-
standing, diagnosis, and treatment of autism
spectrum disorders. The foundation funds
innovative research of the highest quality and
relevance.

Charles A. King Trust Postdoctoral Research
Fellowship Program: This program offers 2-year
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Figure 6. Depiction of the different forums hosted by the FamilieSCN2A Foundation to facilitate scientific

discussions.

Illustration of FamilieSCN2A Foundation’s platforms that facilitate scientific discussion, each described in greater detail in

the publication.

grants ranging from $194,100 to $215,000,
inclusive of stipend, fringe benefits, and a
$25,000 annual flexible expense allowance.
The fellowship aims to advance the under-
standing and improve the treatment of human
disease.

Whitehall Foundation Research Grants: Available
to established scientists in the United States,
these grants are judged based on scientific
merit, the innovative aspects of the proposals,
and the competence of the applicant. The
maximum budget for the 2 and 3-year research
grants is $100,000 per year.

By promoting these external funding opportuni-
ties, the FamilieSCN2A Foundation contributes
to the broader scientific community’s awareness
and access to resources, fostering collaboration
and advancement in research aimed at under-
standing and treating SCN2A-related disorders
and related conditions.

Created platforms to facilitate scientific discussion
around SCN2A. The FamilieSCN2A Foundation,
in many ways, acts as the central liaison in the
SCN2A network and ecosystem. Being in touch
with each level of the ecosystem (patient perspec-
tive, basic and translational science, clinical, drug
development, policy, regulators, etc.) gives Fami-
lieSCN2A Foundation a unique opportunity to
convene all stakeholders to discuss emerging sci-
ence in constructive and enabling ways. Further-
more, as FamilieSCN2A Foundation hosts many
of these forums (Figure 6), the foundation has the
ability to ensure the science and topics have the
patient voice infused in each project. Examples of
such include:

International SCN2A family and professional con-
ference. The International SCN2A Family and
Professional Conference serves as a unifying plat-
form, bringing together the diverse components

of the SCN2A ecosystem, including patients,
caregivers, researchers, clinicians, drug develop-
ers, investors, regulators, and more. The over-
arching goal is to facilitate mutual learning and
collaboration with a singular focus on enhancing
the lives of individuals affected by SCN2A-related
disorders. The conference has experienced sub-
stantial growth, attracting over 380 participants in
2024.

The conference structure incorporates a dedi-
cated day for a research roundtable, followed by a
multi-day general session featuring both live and
virtual presentations, informal social gatherings,
and opportunities for questions and answers, fos-
tering meaningful interactions between patients
and professionals.

While the research roundtable primarily engages
professionals, invitations are extended to inter-
ested caregivers, recognizing the invaluable con-
tribution of the patient perspective to each
discussion. The roundtable commences with a
state-of-the-union address, providing an overview
of the current state of SCN2A research. This is
followed by presentations and discussions cover-
ing various key topics carefully selected for their
potential to positively impact new treatments and
cures for SCN2A-related disorders. The research
roundtable also includes a poster presentation
segment, culminating in the recognition of excel-
lence through the annual Visionary Award, pre-
sented to the best poster of the year.

During the general session of the conference, pro-
fessional presentations are comprehensive, cover-
ing various topics such as current research,
updates on drug development and clinical trials,
considerations in diagnostics, and the best clinical
practices for addressing the diverse phenotypes
and symptoms associated with SCN2A-related
disorders. This session also features live and
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recorded presentations by families directly
impacted by SCN2A, providing a poignant illus-
tration of the daily challenges associated with the
condition.

Throughout the conference, scientists actively
engaged in SCN2A research and provided
updates to clinicians, therapists, industry groups,
and families, sharing both published and unpub-
lished data in their presentations. This collabora-
tive environment allows industry representatives
to gain firsthand insights from individuals affected
by SCN2A-related disorders and their families,
providing a unique perspective that can inform
research and development efforts. The emphasis
on the exchange of ideas and information among
all attendees reflects a commitment to fostering a
multidirectional flow of knowledge.

The conference encourages professionals to inter-
act with families outside of a medical setting, rec-
ognizing the value of understanding personal
stories of diagnosis and treatment. This approach
positively contributes to the education of practi-
tioners, enabling them to better manage current
and future SCN2A patients, while also motivating
researchers to pursue innovative solutions and
cures. The emphasis on personal narratives fosters
a deeper understanding of the human aspect of
SCN2A-related disorders and strengthens the col-
laborative efforts within the SCN2A community.

SCN2A  research collaboration meetings. The
SCN2A Research Collaboration Meetings serve
as a virtual global gathering point for clinicians,
scientists, and industry experts. Uniting their
expertise in this setting has the potential to propel
collective efforts in advancing SCN2A research.
The overarching objective is to expedite research
breakthroughs for patients affected by this rare
disease by enhancing the quality of research, fos-
tering collaboration among professionals, empow-
ering junior investigators, and minimizing
duplicative efforts within our SCN2A ecosystem.
These collaborative meetings provide a dedicated
forum for sharing knowledge, exchanging ideas,
and strategizing on ways to collectively address
the challenges associated with SCN2A-related
disorders.

HopeRx virtual series. The FamilieSCN2A Foun-
dation HopeRx Virtual Series is an industry-
sponsored recurring presentation series featuring
distinguished speakers discussing scientific or

clinical topics relevant to our SCN2A commu-
nity. These virtual sessions provide a platform for
live question-and-answer interactions between
the professional presenters and members of the
SCN2A community. The insightful discussions
aim to inform and engage the community, foster-
ing a deeper understanding of important subjects
related to SCN2A-related disorders.

To ensure accessibility and widespread dissemi-
nation of valuable information, the sessions are
recorded and made available on the Familie
SCN2A Foundation website. This allows indi-
viduals who may not have been able to participate
in real-time to access and benefit from the shared
knowledge and expertise presented in the virtual
series. Additionally, it enables families to revisit
important topics.

Community Town Hall. The FamilieSCN2A
Foundation organizes a bi-monthly Community
Town Hall, extending an open invitation to the
entire SCN2A-related disorder patient and care-
giver community. These widely attended town
hall sessions serve as forums for unstructured
question-and-answer interactions among com-
munity members, FamilieSCN2A Foundation
team representatives, and invited professional
guests. The inclusion of professional speakers
provides valuable insights on research topics and
important updates related to SCN2A-related
disorders.

These regular gatherings offer a platform for the
community to engage in safe, honest, and open
dialogue with professionals, providing valuable
feedback and perspectives that can enhance ongo-
ing research efforts and clinical trials. The
Community Town Hall sessions play a crucial
role in fostering a sense of connection and col-
laboration within the SCN2A community, ensur-
ing that information flows freely between
professionals and those directly affected by
SCN2A-related disorders. These sessions also
provide an opportunity for the FamilieSCN2A
Foundation and professionals to keep a pulse on
important topics within the community.

Translational research

Overview. Translational research, in the context
of SCN2A-related disorders, involves actively
exploring and advancing the stages of discovery,
proof of concept, and optimization of therapeutic
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interventions. It is a pivotal component within the
SCN2A therapeutic pipeline, playing a crucial
role in elucidating both the potential and limita-
tions of various approaches aimed at treating
these disorders.

The focus of translational research extends to
delineating biological targets, understanding the
mechanisms for targeting these targets, and iden-
tifying the optimal developmental time frame for
intervention. This research is instrumental in vali-
dating potential methods for assessing treatment
efficacy, shedding light on the condition's aspects
that hold promise for viable therapy, and contrib-
uting to a comprehensive understanding of the
disorder’s complexities.

By bridging the gap between scientific discovery
and clinical application, translational research
serves as a critical pathway for translating promis-
ing scientific insights into tangible therapeutic
advancements. This process not only informs the
development of potential treatments for SCN2A-
related disorders but also contributes to the
broader understanding of the disorder’s underly-
ing mechanisms and its clinical implications,
which collectively inform trial design.

FamilieSCNZ2A foundation efforts into translational
research readiness. The FamilieSCN2A Foun-
dation is actively involved in supporting transla-
tional research readiness through a comprehensive
and multifaceted approach (Figure 7). This
includes direct funding for a range of translational
research projects utilizing the funding instru-
ments mentioned above in academic research.
Some specific areas of focus within translational
research efforts supported by the foundation
include:

Development of SCN2A Gene Therapies:
Funding initiatives are directed toward pro-
jects aiming to develop gene therapies specifi-
cally focused on rescuing SCN2A expression
or correcting a downstream pathway affected
by SCN2A-related disorders.

Gene  Therapy  Vector  Development and
Optimization: The FamilieSCN2A Foundation
supports research endeavors focused on opti-
mizing gene therapy vectors and their trop-
isms, a crucial component in the effective
delivery of therapeutic interventions. This is
particularly important for relatively large genes
such as SCN2A, which may lead to limitations

Translational Science

GENE THERAPY VECTOR
DEVELOPMENT AND OPTIMIZATION 2

3 DRUG SCREENING EFFORTS

UPREGULATION TECHNOLOGIES o

GENE EDITING TECHNOLOGIES 6

Figure 7. The FamilieSCN2A Foundation
comprehensive and multifaceted approach to
supporting translational research readiness.
Illustration of FamilieSCN2A Foundation’s muti-faceted
approach to supporting translational science, each
described in greater detail in the publication.

in terms of vector transformation efficiency,
stability, and the capacity to accommodate
additional genetic elements.

Drug screening efforts: Investments are made
in projects involving the screening of poten-
tial drugs, seeking compounds that show
promise for both safety and efficacy, and
addressing the manifestations of SCN2A-
related disorders.

Upregulation technologies: Research initiatives
that explore upregulation technologies as a
potential therapeutic strategy for individuals
afflicted with loss of function mutations in the
SCN2A gene are supported. One copy of a
patient’s SCN2A gene becomes compromised
in cases of loss of function mutations, thus the
proposed upregulation technologies seek to
elevate the expression levels of the SCN2A
gene, aiming to rectify the dysfunctional
sodium channels.

Remove and  replace  technologies: The
FamilieSCN2A Foundation supports efforts in
developing technologies that involve the
removal and replacement of genetic
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Checkboxes that Industry Looks For

« Is SCN2A Treatable?

Is a Therapy Commercially
Viable?

Is there a Biomarker that can
Support Development and/or
Accelerated Approval?

Can Treatments be
Delivered Appropriately?

« Is there a Path to Approval?

v

Is there Funding to Develop
an SCN2A Drug?

Is there a Willing Community
to Participate in Clinical Trials?

Figure 8. Diagram of criteria that the FamilieSCN2A Foundation addresses attracts industry investment and

collaboration.

[llustration of elements that FamilieSCN2A Foundation believes make SCN2A an attractive target for drug development,

each described in greater detail in the publication.

components. These technologies hold the
long-term potential for creating treatments
that are not only mutation-agnostic but also
independent of the functional status of the
pathogenic variant within the SCN2A gene.
Thus, these technologies offer promise as a
corrective therapy for all SCN2A patients.
Gene editing technologies: The FamilieSCN2A
Foundation is actively involved in supporting
projects related to gene editing technologies.
This includes efforts to advance and optimize
technologies that allow for precise editing of
the SCN2A gene, potentially correcting genetic
abnormalities and offering new avenues for
therapeutic intervention.

In addition to these direct funding initiatives, the
FamilieSCN2A Foundation is actively involved
in advancing preclinical assay development.
Preclinical assays to evaluate the therapeutic
impact on autism spectrum disorders associated
with SCN2A are an area of investigation. These
strategic investments ensure that prospective
therapeutics are able to undergo rigorous testing
for the clinical phenotypes in which the patient
community is interested.

Furthermore, the FamilieSCN2A Foundation
invests in the creation and characterization of pre-
clinical models, including patient-derived cell
lines and animal models. These models serve as
valuable tools for subsequent research, offering
insights into the biological and behavioral aspects
of SCN2A-related disorders and paving the way
for more targeted and impactful treatments for

individuals affected by SCN2A-associated

conditions.

Clinical trial research

Overview. Clinical trial research evaluates whether
potential therapeutics are efficacious in a disease
state and determines whether they have a clearly
favorable risk/benefit safety profile. The wvast
majority of clinical trial research is performed by
biotech and pharmaceutical sponsors but can
occasionally also be performed by clinician/insti-
tute-sponsored trials and z=1 studies.

FamilieSCN2A foundation efforts into clinical trial
research readiness. The FamilieSCN2A Foun-
dation actively enhances the preparedness for
clinical trial research by strategically positioning
SCN2A-related disorders to be appealing to drug
developers. Our initiatives toward this goal
involves systematically addressing the criteria that
the industry seeks when choosing indications
(Figure 8). Additionally, we proactively seek inter-
est in SCN2A-related disorders from both drug
developers and biotech entities, especially those
with promising molecules or innovative platforms.
Through these concerted efforts, we aim to create
an environment that attracts investment and col-
laboration, fostering the development of effective
therapies for SCN2A-related disorders.

Is SCNZA treatable? FamilieSCN2A can confi-
dently check the box for treatability of SCN2A-
related disorders based on compelling evidence
using multiple lines of support, including: (1)
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Clinical amenability,® (2) Proof of concept dem-
onstrated in multiple animal models!®-12 and (3)
Emerging clinical data investigating novel thera-
peutics.!® Studies in several preclinical animal
models using multiple therapeutic approaches
have demonstrated that the SCN2A condition
can be rescued beyond what current therapeutics
are able to achieve in humans. Additionally, early
clinical trial data with an antisense oligonucle-
otides (ASO) knockdown approach has yielded
very promising results.

Some symptoms (such as epilepsy) associated
with SCN2A have been proven, to varying degrees,
amenable to therapeutic intervention by commer-
cially approved medicines.%7 Nevertheless, intrac-
table epilepsy and other clinical and behavioral
challenges associated with SCN2A-related disor-
ders are without treatment options, and therefore,
significant unmet needs remain.

Can treatments be delivered appropriately? To
check the box on delivery, FamilieSCN2A Foun-
dation has to consider the class of therapy. Differ-
ent classes of drugs have different pharmacokinetic
and pharmacodynamic properties, bioavailability,
and delivery profiles when evaluating the poten-
tial to be dosed effectively.

Small-molecule drugs have proven to be a very
effective class of therapeutics for neurology indi-
cations and thus it is widely accepted that small-
molecule drugs can cross the blood-brain barrier
and be designed for neurological conditions such
as SCN2A-related disorders.

In addition, there are multiple subclasses of
genetic medicines utilizing different delivery vehi-
cles that have the potential to be therapeutic for
SCN2A-related disorders. ASOs can be delivered
with or without the aid of a delivery vehicle. There
is an ongoing clinical-stage trial in SCN2A-
related disorders by Praxis Precision Medicines
using non-conjugated ASOs that have promising
early data,!® additionally there are a number of
other separate n=1 trials also ongoing using ASO
that are still very early. These results provide early
supportive evidence for deliverability for non-
conjugated ASOs for SCN2A-related disorders.
Conjugates that facilitate delivery of ASOs to
brain and neuronal tissues are in development but
are currently less validated approaches.

Genetic medications may also be delivered with
the aid of viral vectors. AAVO is generally consid-
ered to be the most validated viral vector and has
yielded drug approvals in neurology. While AAV9
may prove to have utility for several different
genetic approaches to treat SCN2A-related disor-
ders, there are payload limitations that prevent its
delivery of full-length SCN2A,20:21 3 relatively
large gene. FamilieSCN2A Foundation is invest-
ing in vector discovery and optimization efforts
that have larger capacity limits and appropriate
tropisms.

Is a potential therapy commercially viable? Fami-
lieSCN2A Foundation is confident that there is
an attractive market opportunity to justify the
development and commercialization risk of thera-
peutic development. There are an estimated
~16,000 patients with SCN2A Related Disorders
in the US and a similar number in the EU5 (UK,
France, Germany, Italy, and Spain). Using a mul-
tiple of peak sales drug valuation methodology
that discounts back to today at a 9% rate, an
SCN2A small-molecule that had a broad SCN2A
label that reaches near-peak sales in 2033 and has
a market penetration of 35% of eligible patients
would have an approximate valuation of ~$800M,
gene therapy with a label for SCN2A loss of func-
tion that reaches near-peak sales in 2035 and
market penetration of 20% of eligible patients
would have an approximate valuation of ~§2.9B,
and an SCN2A genetic medicine for SCN2A gain
of function that reaches near-peak sales in 2032
and market penetration of 20% of eligible patients
would have an approximate valuation of ~$350M.

Is there a path to approval? SCN2A is one of the
leading monogenic causes of epilepsy?> and a top
monogenic cause of autism.22-2¢ There are pivotal
pathways around seizures that are well validated
and have supported the approval of numerous
therapeutics. Autism spectrum disorder associ-
ated with SCN2A has a less clear path to approval
from a pivotal endpoint standpoint. Famili-
eSCN2A Foundation has carried out meaningful
work with our CTRS evaluating and optimizing
pre-existing endpoints. Our work has identified
clinician-led Vineland-3 Adaptive Behavior Scales
(VABS-3) using gross-scale values as an instru-
ment that has minimal floor effects and good res-
olution of the different clinical phenotypes in
SCN2A-related disorders.!> There are continued
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efforts to validate this and other endpoints in the
context of SCN2A-related disorders by Famili-
eSCN2A Foundation and numerous other indus-
try groups.

Is there a biomarker that can support development
and/or accelerated approval? Biomarkers are crit-
ical indicators for drug development, they can
represent early signals of efficacy, or serve as the
basis for patient stratification, by identifying best
responders to certain therapeutics. Validated bio-
markers that are shown to tightly correlate with
clinical outcomes may be utilized to support
accelerated approval by the FDA. FamilieSCN2A
Foundation has supported multiple efforts in
SCN2A biomarker development and validation.
Two concepts that FamilieSCN2A Foundation
has been working diligently to support and appear
very promising include electroencephalogram
(EEQG) characterization!”-18 and defining changes
in Vestibulo-Occular Reflex (VoR) associated with
loss of SCN2A function.!!

Is there funding to develop an SCN2A drug? Drug
development and biotech companies require capi-
tal market support to meet the financial needs of
developing and commercializing a therapy. While
capital markets are influenced by many macro fac-
tors and can be volatile, we find it very supportive
that in 2023, two of the top three categories of
drug approvals were neurology and genetics.
Based on recent trends, we believe this is a very
supportive financial environment to advance ther-
apeutics for SCN2A-related disorders.

Is there a willing community to participate in clini-
cal trials? FamilieSCN2A Foundation has
worked diligently to ensure the SCN2A commu-
nity is clinical trial ready. Specifically, we have
built our GET Ready plan which consists of Goals
of Care, Education & Empowerment, and Trust
that we are rolling out to our community.
Resources and educational efforts that Famili-
eSCN2A Foundation has delivered to the SCN2A
community include:

FamilieSCN2A foundation’s family and profes-
stonal conference: Primary themes of the
FamilieSCN2A Foundation conference are
clinical trial readiness, and patient & caregiver
empowerment. Sessions and workshops sup-
porting these themes include education and
supportive sessions on goals of care, including
mock patient-clinician sessions modeling

frequently asked questions and answers giving
families the confidence to discuss and advocate
for the goals of care that are important to that
family. The conference also has key sessions
around helping families determine what mean-
ingful change would look like to them. Once
patients and caregivers have the thought frame-
work around their goals of care and what is
meaningful, it enables more constructive con-
versations about the rewards and risks of
clinical trial participation. There are also edu-
cational sessions on how to learn more about
both ongoing and upcoming clinical trials
through the resources that FamilieSCN2A
Foundation has created. Industry groups also
give updates and education around different
therapeutics currently under investigation for
the treatment of SCN2A-related disorders.

Other efforts toward our GET Ready plan are
2X/ month FamilieSCN2A Foundation’s com-
munity town halls, HopeRX table talks, newslet-
ters, and communication efforts to the community
including many 1 X 1 calls direct to patients and
caregivers. Additionally, FamilieSCN2A Foun-
dation’s website www.scn2a.org has multiple lay-
ers of resources for the SCN2A community that
support clinical trial readiness and community
empowerment.

Strategic capital deployment and ROI
analysis

Overview

As the list of rare monogenic diseases grows, there
is an increasing need for next-generation patient
advocacy groups that act as ecosystem makers
and enablers. If done right, patient advocacy can
rapidly create the infrastructure and culture in the
ecosystem to rapidly support the development of
highly therapeutic novel treatments and cures
that address the unmet needs of the patient com-
munity. This is particularly evident with the
FDA'’s heightened emphasis on patient-focused
drug development, clinical outcomes assess-
ments, and patient-centered outcomes. Regulators
such as the FDA have even issued guidance that
encourages the inclusion of patients, caregivers,
and patient advocacy organizations in the drug
development process.

FamilieSCN2A Foundation has diligently
adapted this model and is working tirelessly to
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Figure 9. Strategic capital deployment and ROl analysis.

Preclinical Models Created
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Capital deployment for the FamilieSCN2A Foundation grants and analysis of some return on investment key performance

indicators.

Colors investment legend: Blue: Basic science investments; Orange: Young investigator investments; Green: Natural
History/Endpoint Assessment; Red: Drug discovery/Development; Purple: Clinical; Brown: Biomarker Discovery.

create the infrastructure that supports rapid and
sustainable drug development for SCN2A-related
disorders. A crucial component of the next-gener-
ation patient advocacy model is thoughtful and
strategic capital deployment.

FamilieSCNZA foundation capital deployment

and return on investment

Since 2018, The FamilieSCN2A Foundation has
awarded ~$4.6million in grants, supporting 26
projects aimed at advancing and accelerating
research on SCN2A-related disorders (Figure 9).
This funding has laid a foundation of knowledge
and resources and created a self-perpetuating
cycle that is rapidly propelling the FamilieSCN2A
Foundation toward its vision of a world with
effective treatments and cures for SCN2A-related
disorders.

Insights gleaned from investments to date

Many of FamilieSCN2A Foundation’s invest-
ments are still maturing, and the returns may be
unique to our sector or situation. These factors
need to be considered alongside any insights

gleaned to date. With these caveats in mind, the
two most significant trends in our data are:

1. Investments in early-career researchers
continue to yield substantial returns.

2. Investments in drug discovery generate
additional value beyond evaluating the
potential of new therapeutics.

There has been a recent shift away from investing
in young researchers in favor of direct funding for
drug development. While this strategy has proven
successful in other areas and should indeed be a
part of every portfolio, for SCN2A,
FamilieSCN2A’s investments in young research-
ers have been crucial for building the research
ecosystem. These investments have greatly
increased research into SCN2A and led to a sub-
stantial rise in the overall capital allocated to
SCN2A research. We believe this, in turn, boosts
the number of researchers in the field, enhances
the quality of research, and increases the interest
in drug development.

When investing directly in drug discovery and
development, the potential rewards come with
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high risks. Our experience suggests that these
high-risk investments also create valuable assets,
such as preclinical models, which can further
advance basic research and future development.
It is crucial for the foundation to secure contrac-
tual rights to any models developed during these
projects.

Lastly, our ROI analysis is limited in scope. Many
investments target key gaps in the field, which can
be invaluable to the organization’s mission but
may show limited returns in terms of publica-
tions, subsequent funding, and preclinical
models.

Gaps to a cure

It is reasonable to believe that we are entering a
golden age for rare disease treatments and cures.
Driven by major advancements in the fields of
precision genetic medicine, preclinical model
development, artificial intelligence, and diagnos-
tics, the potential for rapid development of trans-
formative medicines has never been higher. With
SCN2A research advancing rapidly and a thriving
ecosystem of diverse, engaged stakeholders,
FamilieSCN2A Foundation believes the outlook
for SCN2A-related disorders is bright. However,
today there remain friction points to a potential
cure that FamilieSCN2A Foundation has identi-
fied. These include:

1. EDA support of clinical trial designs that achieve
a broad SCN2A label. There are pivotal regu-
latory pathways for some SCN2A-related
disorder symptoms, such as seizures.
However, not all patients consistently pre-
sent with seizures, and many may never pre-
sent with seizures in their life, but all still
have significant unmet needs.>%!° With
many root cause therapeutics in develop-
ment there is a need to continue to develop
and validate endpoints that demonstrate a
benefit across the entire spectrum of SCN2A-
related disorders. Validated endpoints would
ensure that broadly effective therapeutics are
able to be tested and approved to benefit the
greatest number of SCN2A-related disorder
patients as possible.

2. Diagnosis in those without epilepsy. Epilepsy
has been a very effective trigger for patients
and clinicians to pursue genetic testing.
This has greatly increased the total number
of SCN2A patients diagnosed and

shortened the time to diagnosis. However,
many patients with SCN2A-related disor-
der are believed to never present with sei-
zures>%19 and thus, never received an
SCN2A genetic diagnosis. As novel and
potentially transformative therapeutics con-
tinue to mature, it will become increasingly
important to find new ways to facilitate
genetic testing in potential SCN2A patients.

3. Consensus on variant characterization inter-
pretations. Patch-clamping provides a wide
range of electrophysiological readouts
depending on the configuration and appli-
cation used. Thus there remains a lack of
clear consensus in the field on the bounda-
ries that determine functional classification
of different SCN2A variants. As therapeu-
tics specific to SCN2A loss of function,
mixed function, and gain of function
advance, it will become increasingly impor-
tant to accurately classify variants both for
safety and potential efficacy of emerging
therapeutics.

4. Opumal delivery of genetic medicines. Genetic
medicines offer real hope for rare mono-
genic diseases such as SCN2A-related dis-
orders. However, optimal delivery remains
one of the major challenges for this thera-
peutic class. Because SCN2A is a relatively
large gene (an SCN2A ORF is ~6kb) and
adeno-associated virus (AAV) vectors are
limited by the ~4.5kb cloning capacity?0:2!
additional work needs to be done to iden-
tify and optimize novel vectors that can
deliver larger payloads to the correct regions
of the brain and nervous system.

FamilieSCN2A Foundation is strategically posi-
tioned, maintaining a vigilant awareness of the
ecosystem through active partnerships, relation-
ship-building, research liaison roles, conferences,
and peer-reviewed publications. Each avenue
provides significant visibility into potential future
barriers. By focusing on projects that are topical
to our community, maximizing the effort/reward
ratio, and continuously lowering barriers we hope
to continue to accelerate toward a future with
new treatments and cures for SCN2A-related
disorders.

Future goals
FamilieSCN2A Foundation is optimistic for a
world where transformative therapeutics bring
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extended or normal lifespans, heightened capac-
ity, and improved quality of life for those with
SCN2A-related disorders. Until this future is
realized, our near-term goals must seek to realize
this vision. FamilieSCN2A believes that its cur-
rent strategy and tactics provide the highest net
probability to ensure this future for all patients
with SCN2A-related disorders.

Looking into the future, the FamilieSCN2A
Foundation recognizes the importance of strate-
gic planning for success. As our patient commu-
nity experiences growth in capacity and extended
life spans, it becomes imperative to anticipate
evolving needs. To effectively support this forth-
coming scenario, the foundation will embark on
diverse initiatives and educational programs tai-
lored to elevate our community's needs to the
highest achievable standards. This forward-look-
ing approach ensures that FamilieSCN2A is well-
prepared to meet the dynamic requirements of its
expanding and evolving patient community.
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Appendix

Abbreviations

501(c)(3) A

AES
ASD
AAV9

ASO
Board of Directors

tax-exempt nonprofit
organization designation in
the United States.
American Epilepsy Society.
Autism Spectrum Disorder.
Adeno-Associated  Virus
Serotype 9.

Antisense Oligonucleotides.
The governing body of the
foundation.
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Charles A. King Trust A trust providing

postdoctoral research

fellowships.
CTRS SCN2A Clinical Trial
Readiness Study.
FDA U.S. Food and Drug

Administration.
Familie SCN2A Foundation The organization
dedicated to improv-
ing lives affected by
SCN2A-related

disorders.

GoF Gain of Function
mutation.

IAMRARE A platform by NORD
for  rare disease
registries.

1D Intellectual Disability.

MDBR
NIH
NORD
NaV
Navl.2
ODC

ROI
SCN2A

SFARI

VABS-3

VoR

Million Dollar Bike Ride.

National Institutes of Health.
National Organization for Rare
Disorders.

Voltage-gated sodium channel.
Voltage-gated sodium channel
protein encoded by the SCN2A
gene.

Orphan Disease Center.

Request for Applications.

Return on Investment.

A gene associated with certain
genetic disorders.

Simons Foundation Autism
Research Initiative.
Vineland-3 Adaptive Behavior

Scales.
Vestibulo-Occular Reflex.
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