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Disclosures

This Presentation has been prepared by Praxis Precision Medicines, Inc. ("Praxis") solely for informational
and scientific exchange purposes. It may not be reproduced, summarized or disclosed, in whole or in part,
without the prior written consent of Praxis.

The intent of this Presentation is to inform interested individuals about areas of scientific innovation and
research related to innovative approaches to the treatment of epilepsy in which Praxis Precision Medicines is
currently engaged and therapeutic product candidates that are the subject of such research. Any
investigational drug products discussed in this Presentation have been not been approved or licensed by the
U.S. Food and Drug Administration or by any other regulatory authority, and they are not commercially
available in any market. This Presentation in no way claims that the investigational drugs are or will be safe
or effective for use in the treatment for any indication related to any disease or condition, including

epilepsy. Praxis is committed to the principles of scientific exchange and in engaging with the neurological
provider and patient communities as part of its overall core mission.
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Genetic Variants Cause a Range of CNS Diseases Associated with
Altered Neuronal Excitability
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P. Imbrici et al., Front Pharmacol. 77, 121 (2016).
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Disorders of Hyper- and Hypo- Excitability
Identification of variants is increasingly easy

Understanding how variants alter activity of
the encoded protein is challenging

Improving variant characterization assays is
critical to building a comprehensive
understanding of disease and selection of
treatment

Particularly difficult when a single gene
causes a spectrum of phenotypes



Variants in SCN2A are a Common Cause of Genetic Disease

= SCN2A encodes Na,1.2 T
= Dominantly expressed in the cortical excitatory neurons o Q e ot )
. . . S, Y o R - %
= Localized in the proximal AIS ey {;%ﬁ/;‘
= Commonly associated with neurological and psychiatric disorders Rt “;’,’g?':\;. [
€A 3";\;;7//11 ? ‘;r\-
e At (‘:‘, 4
SODIUM CHANNEL STATES Na* CHANNEL WITH Chinticd \“g‘“t
PATHOLOGICAL "4

o O Na* MUTATION

............................................................

.. i O ! § -, . ;
. - Intracellular UV v V U
Closed Open Inactivation O Enhanced
Persistent Current C

N Missense, IEE/BIS
Missense, ASD/ID

S.J. Sanders et al., Trends Neurosci. 41, 442—456 (2018).
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Current Model of SCN2A Pathophysiology in
Early Onset versus Later Onset Disease

Onset < 3 months of age -> predicts Gain of Function Onset > 3 months of age -> predicts Loss of Function
GoF missense GoF missense de novo LoF missense
3 '
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encephalopathy ' infantile seizures (ASD) and/or intellectual
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* Childhood-onset seizures

S.J. Sanders et al., Trends Neurosci. 41, 442—456 (2018).
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Variants in SCN2A alter Na, /1.2 Activity

Early Onset DEE Variant R1882Q
Causes Nayl.2 GoF Including Persistent Iy,
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G. Berecki et al., Proceedings of the National Academy
of Sciences. 115, E5516—E5525 (2018).
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Full characterization of a variant requires measurement of >10 gating activities when using
traditional Voltage Clamp

Current Density
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M. H. Meisler, S. F. Hill, W. Yu, Nat Rev Neurosci, 1—15 (2021).

Additional properties to measure: Recovery from Fast Inactivation, Use Dependent Activity, Slow Inactivation, Omega Current....... and more
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Traditional Assessment of Na,, Variants Employs Multiple Voltage Clamp Assays to
Measurement Properties in Isolation

* Measure one property at a time

Voltage Clamp
* Time intensive (per variant)

Ve v Manual Patch Clamp 1-1.5 months
amplifier |4 I | Automated Patch Clamp 2-3 weeks
* Integrate findings using experience and intuition to
Y make call of GoF of LoF

CHO

* Recent progress has been made adapting

cell . .
WT or mutant automated electrophysiology platforms to variant

CHO cell Iy, characterization in voltage clamp mode
Thompson et.al. #216, AES Meeting 2020.
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Dynamic Action Potential Clamp Integrates a Real Conductance into a Simulated Action
Potential

“Conventional” DC Dynamic action potential clamp
* ~ 1 real conductance

* ~1 simulated conductance _ + Measure effect on simulated action potential
» Measure effect on real action potential

Scott, 1979; Tan and Joyner, j990 — cardiac e-phys. Berecki et al. 2005, 2006 — cardiac channelopathy
Sharp et al. 1993a,b — neurobiology Berecki et al. 2018, 2019 — CNS channelopathy
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Figures from Berecki et al. 2014. Methods Mol Biol. 1183: 1183:309-326
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Dynamic Action Potential Clamp uses AlS model to
Predict Impact on Cellular Excitability
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Dynamic Action Potential Clamp Accelerates
Characterization of lon Channel Variants

Voltage clamp (VC) Dynamic action potential clamp (DAPC)
VC Vi VC Vi
amplifier | : amplifier “ L*D A Output V,,
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Calculate V,,
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CHO CHO current
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CHO cell I, CHO cell Iy, AlS model cell Iy, =0
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Previous Work Using Dynamic Clamp to Predict Affect of SCN2A Variation on

gate
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Voltage Clamp Assessment of Various Gating Parameters Cleanly Predicts
Gain or Loss of Function for this Set

Presents >3 months of age
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Presents 0-13 months of age

R1882Q / DEE
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G. Berecki et al., Proceedings of the National Academy of Sciences. 115, E5516—E5525 (2018).
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Number of Dynamic Clamp Evoked Action Potentials Correlates with Predictions

Made from Voltage Clamp Analysis

Variant VC DAPC
Predicted Effect on Predicted Effect
Na,1.2 Activity on Na, 1.2 Activity
R853Q LoF Decrease in Excitability
Decreased Activity
L1563V GoF Increase in Excitability
Increase Activity
R1882Q GoF Increase in Excitability
Increase Activity

PRAXIS
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G. Berecki et al., Proceedings of the National Academy of Sciences. 115, E5516—E5525 (2018).
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Dynamic Action Potential Clamp Predicts Early Onset DEE Variant R1626Q Causes Neuronal
Excitability
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Summary of R1626Q

Current Density No Change No Change
Whole Cell Current Decay Slower GoF
Persistent INa Increase GoF
Activation Left Shift GoF

Fast Inactivation Right Shift GoF
Dynamic Clamp Predicts GoF

GoF, Gain of Function
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Pharmacological Screening Using Dynamic Action Potential Clamp

Reversal of R1626Q Gain of Function With Acute Application of Compound A

Vehicle 300 nM Compound A washout

EQ JWMLJ

R1626Q

SCN2A-WT

o Protocol: 1s current step at maximal spiking frequency (10 pA for R1626Q)
=10 s sweep - sweep interval
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Pharmacological Screening Using Dynamic Action Potential Clamp

Reversal of R1626Q Gain of Function With Acute Application of Compound A

Application of 300 nM Compound A
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Data shown as mean = S.EM
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Why the Focus on Dynamic Action Potential Clamp?

(1) Faster

_-————-—___-~-
y

(2) Selection of Treatment

Standard of Care
_qu——k Small Molecule Nav Inhibitor

Carbamazepine, Oxcarbazepine, etc.
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Future Precision Options
ASO targeted to SCN2A
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Antisense Oligonucleotides Are a Novel Method of Modulating Na,s

Mechanism of
ASO Mediated RNA Knockdown Advantages of ASOs over Small Molecules

ssASO

Absolute selectivity for isoform of interest

TETTIFTITTITT _ Target RNA

Consistent modulation of target due to long
half-life (minimal C,,../Cin)

—

RNase H1

.

Restricted CNS activity with intrathecal dosing

Target RNA degradation

S. T. Crooke, B. F. Baker, R. M. Crooke, X. Liang, Nat
Rev Drug Discov, 1—27 (2021).
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Proof of Concept: Antisense Oligonucleotide Mediated Efficacy in Mouse Model of Scn2a-
DEE (R1882Q)

T T e ey Reducing Scn2a RNA protects
against premature lethality

Nay1.2 Gain of Function

P14-16
5 - Control ASO
v 100 ~ Scn2a ASO ED50
Treat with ASO e
E
£ 501
w
3 254
v
Reduced Nay1.2 Activity o

Postnatal day

M. Li et al., J Clin Invest. 131, €152079 (2021).
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Limitations of Dynamic Action Potential Clamp

 Currently only available as module on manual patch clamp stations
- Slow and labor intensive
- Engineering and programming challenges
- Dedicated hardware for real-time signal processing

« Adaptation to automated instruments plausible
- Absolute requirement for high quality / low noise recordings
- Scaling hardware/software represent primary challenge

« Beyond AIS model - need to establish and validate additional neuron models
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Conclusions and Future Plans

- Dynamic Action Potential Clamp directly predicts the impact an ion channel variant has
on neuronal excitability

— Contribution of variant to AP firing is determined without making assumptions to the voltage
dependence or kinetic properties of the channels

— Approach is well positioned to advance functional studies and drug discovery

- Future studies will expand SCN2A variants tested to further evaluate correlation
between GoF/LoF prediction from DAPC and clinical phenotype
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