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MeHbI PMP22 (aynnukaumsa (tun 1A), ToueyHas - Obwasn 3OK30M - TONbKO Ta YacTb

myTauus (tmn 1E)) naHenb reHoma ([HK), koTopas

GJB1 (pa3nuyHble myTaumm, 6enok mvenvHa . | KogupyeTt 6enku

conexin-32 (tun CMT1X)) - AKCOHaIMbHbIN (cbyHKUMOHaNbHLIE

MPZ (peripheral myelin protein, pasnuuHble ™mn eanHULbI)

myTauum (tun 1B)) - llemnenuHm-

MFN2 (mitofusin 2, MuToxoHapwanbHbIi 6enoK, | supytowmii Tun | FeHom - Bce

TOYEYHblE MyTauumu, (Tun 2, B OCHOBHOM A)) nocneposarenbHocTn JHK
Nabop | Xenukc (onpeaenexHune vncna konun PMP22 - Genotek (Bce 3 | AHKom (ak3om - 65000 p)
aTtopu | 2700 p) n [IM/1 (3000 p) naHenun 27990 | Genotek (ak3om - 29990 p)
7] Genotek (oauH reH - 24 990 p, HeT noucka P) Genetico (ak3om ot 46000

aynnukauusa B PMP22)

[eHomen (aynnukauua PMP22 - 5000 p, nonck
mMyTauun B PMP22 - 9000 p, nouck mytaummn B
reHe GJB1 - 6500 p, nouck myTauun B reHe
MFN2 - 26000 p)

[eHomen (oT
7000 oo 12000
pB
3aBUCUMOCTH
OT reHa/reHoB)

p, reHom ot 139000 p)
eHomen (3k3oc oT 43000 p,
reHom ot 99000 p)

Atlas (MOnHbIA reHoM -
89500 p)

0630p HEKOTOPbIX KOMMNAHWI, NPeAOoCTaBMAOLWNX reHeTUYeckue Tectbl B Poccum -
https://vc.ru/life/32760-gid-po-geneticheskim-testam-v-rossii-kakoy-vybrat-i-qde-zakazat
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Bcé 3aBUCUT OT Tunal PasHasa npuunHa (pasHble NOIOMKM pasHbIX rEHOB,
pasHble MOJSIeKYNISiPHbIE NYTK) - pasHoe fleveHne

Cx32 hemichannel

baclofen Y
RIS
3N GABA(BJR

S

- ACtivation e
- INnhibition

MNpepnonaraemble ¢pyHKLUM connexin-32
[yTun, perynupyroLine akcnpeccuro PMP22 (koampyeTcs reHoM GJB1)

https://www.researchgate.net/publication/269466399 Polytherapy with_a_combination_of three repurposed_drugs_PXT3

003_down-reqgulates_Pmp22_over-expression_and_improves_myelination_axonal_and_functional_parameters_in_models https://www.ncbi.nim.nih.gov/pmc/articles/PMC6048289/
of CMT1A_neuropathy




Pa3spaboTKa nekapcTs *  foporo (MurToun 5)

Honro (>10 ner)
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K YXNBOTHbIE

yNbTYpbI KIETOK ®da3all da3za ll ®da3zallll ®dazalV

Preclinical research :Clinical research | 4 Market authorization
20-100 100-500 >500
volunteers || volunteers || volunteers

Phase Phase Phase Phase
I I il v

Basic research Development research (Postmarketing)
D>

https://www.researchgate.net/publication/268787481 The_role_of health _technology assessment bodies in_shaping_drug_development

https://www.raps.ora/regulatory-focus/news-articles/2017/12/requlatory-explainer-everything-you-need-to-know-about-fdas-priority-review-vouchers




Pharnext: nogxoa koMmnaHum

HoBble TepaneBTUYECKMEe NOAXOAbl AN HelpoaereHepaTuBHbIX 3a6oneeaHuin (BLUMT tun 13,
6one3Hb AnbLreinmMepa)

1. AHann3 MoONekynsaApHbIX NyTeKn, HapyLLIEeHHbIX NpK 3ab6oneBaHnn
2. Tlop6op KOMBUHALNI Y)Ke OA0OPEHHbIX NpenapaToB A9 BO3AeNCTBMNE Ha O6HapPYXXeHHbIEe
N3 1 MONEeKynsipHbie NyTU

> 2000 50 1
approved drugs candidate drugs PLEODRUG®

6 months to 1 year x~ 2 years ~ 7 years

In Silico Proprietary Expert System CI|n|caI

2ingc *‘*@ 0-

Knowledge Disease i In vitro In vivo Phase |

integration network screening screening test (not always mandatory)
Phase lIA/B

Phasellll

25 positive drugs
4 synergistic combos




W Discovery of PXT3003 for CMT1A
Led to Positive Phase Il and Promising Phase lll Data

CMT1A disease
molecular network

3 combinations NALTREXONE
prioritized

Down-regulation
of PMP22in

1 combination

selected
Virtual 72 Drugs sehwann calle 16 positive
: siected NN o IEEEE) | LCCL
screening to screen (22%)

2,000+ drugs*
-

SORBITOL

4 A o\
) A

- In CMT1A, excess PMP22
protein is produced,
leading to demyelination
and progressive disease

https://www.pharnext.com/en/investors/presentation
9 * All currently approved for marketing by FDA. B B B @PHARNEXT




MNMopxopn: aHanus nytei PMP22 n cnoco60oB Bo33eiMCTBUS Ha HUX

PXT3003 Novel Design and Mechanism of Action

CMT1A disease at-a-glance Network analysis Design of PXT3003
Current Pharnext
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Moponpet nu PXT3003 ansa neyeHus gpyrux tunos LUMT? Ckopee Bcero, HeT.

Mechanism of action of PXT3003 in CMT1A 1 MOXET Gbire
PXT3003 Targets Are Ubiquitous Along The Peripheral Nerve '

HOBasdA MyTaLus,
W Lowe}i:g IJAPZZ o;rexpres;ion improves signaliﬁ; BBISbI Bal-ou-"aﬂ
PMP22 gene expression in CMT1A Schwann cells L MT, B reHe SORD
(J:l,erl/lp,poreHa3a
copbuTa) -
MOBbILLEHHbIN
YPOBEHDb COp6VITa

PXT3003
o iines g - MoAaynupyet
T ONUouAHbIeE,
FTAMK n
MYCKapWUHOBble
peLienTopbl,
CHMXas
S ; , 9KCMpeccuto
r— e PMP22
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MouyeMy HY)XHO XXAaTb eLle aonblLue?

l CMC Overview

De-risking our Dose Format for Second Phase lll Study
10mL of low dose = 5mL of high dose

= For the second Phase Il study, we are delivering the high dose by dosing patients
with 10mL of the low dose concentration, since the low dose concentration does not First Phase Il

have the issue with crystals

= This same approach was used for the prior Phase Il extension study with the
approval of regulatory agencies j (

We are also planning to use unit dose “stick packs” for better convenience and

compliance
Second Phase Il

Why?

= High dose solution in 100mL bottles exhibited a small amount of crystal precipitate
(~ 2% by volume) in some batches due to a reaction between baclofen and paraben Q

Future
Future % commercial

format
In parallel, we are developing both a room temperature oral solution as well as a
solid oral dosage form which will better serve patients on a commercial basis
@PHARNEXT




Kak gonro npuHumatb: noctosiHHO. Komy: BLUMT Ttun 1a 15-65 neT, cpepgHen TshHXecTH

PLEO-CMT: ONLS and 10MWT in SAP Primary Population

p =0.016
J Dose 4 (n=55)

I

J . Dose 3 (n=93)
I

Placebo (n=87)
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Baseline 6 months 12+15 months***  Baseline 6 months 12+15 months***

** Dose 4 vs Placebo, ANCOVA with multiple imputation (Missing data implemented by multiple imputations following the placebo trend)

**  Average of 12 and 15 Month, or 12 Month if 15 Month is missing
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CKONbKO eLle XAaatb?

‘ Other PXT3003 Milestones and Anticipated Path Forward

Feb 2, 2019: FDA Fast Track Designation granted

Jan 6, 2020: Announced top-line results of extension study (PLEO-CMT-FU) of long-term safety
and efficacy of PXT3003

April 23, 2020: Received clarity on second Phase Il trial protocol in CMT1A from FDA
3Q 2020: Submit Special Protocol Assessment (SPA) to FDA
1Q 2021: Expect to Initiate second Phase Il trial (FPFD) in CMT1A

Continual assessment of commercial partnership options for various geographies, including US,

EU, Japan and ROW; China commercialization rights are licensed to GeneNet, a JV formed by
Pharnext & Tasly

3¢ @pHarNEXT




Overview of CMT1A Patients Journey

Symptom onset & referral Initial assessment and treatment Ongoing management

Initial symptoms Initial symptoms Diagnostic assessments

(ped) : . (adult) History, clinical exam
Foot deformity, || Peripheral weakness,
mobility issues loss of feeling .

General neurological exam

B

1~2 years )

A z Referral to another .

avg. from Lol 1

[Patlent/c:.regilxelr Seeks] symptom neuro if limited !
medicalhelp onset to

access to Dx tool(s)

first visit

General

. h i
el Practitioner

specialist
 Patients w/o
referral
» Physiotherapist [

Nerve conduction test

(e.g. EMG)

CMT suspected

}__

Geneticist/ _
. genetic counsellor
: §--
1
1

A 4
NMD
e

vg. 14

Genetic testing

Patient Assessment

l Clinical observation

Electrophysiological measurements

[ Y%  CMTNS/ONLS Scale

.

Patient Severity at time of
Diagnosis

Mild

Moderate

A PE———

Severe

o

l

|
)

iagnosti ~4-6 wks

- = P> Less common Diagnostic test or months

treatment from first
— More common » presentation CMT1A diagnosis

Pt classification

to confirmed

* Dx/Tx barrier MD presentation Dx

or referral point

54 Source: Market research study conducted in the US and EU5 in 2019 with IQVIA

Treatment (by order of frequency)

« Physical therapy

» Orthotic device

* Occupational therapy

« Pain management symptomatic
treatment

Care team
Physical Regular physical
therapist therapy
s Podiatrist/ Assistive devices
orthopedist as needed
Occupational Orthoses as
therapist needed
v

Primary management by neurologist
Seen 1~2 times a year

Disease progression assessment

General
neuropathy
assessment

Daily
function
assessment

v
Increase in disease severity/
change in symptoms

* Scale

CMTNS ’

Additional referrals/treatments as needed

—
Orthopedic surgery

@PHARNEXT



Industry Partners

SANOFI -2 42 IONIS

- DHARMACEV

KomMnaHuw, InFlectis BioScience — ACC ELERO N
paspabaTtbiBatoLyme SRR
nexapcTBa ans R‘?,Q?.',’.HE.X

BLUMT

(B COTpyaAHMNYEeCTBe Partnerships established, not announced: 8 more

C Cmtausa.org) - Partnerships in early discussion: 15 more

nporpaMma STAR Testing Infrastructure: 5 partners

Treatment Driven.

STAR: The Webinar - https://www.youtube.com/watch?v=gHRjI7HOWgA&list=PL 7 CuX3ETmTf1C9TIL0sWCvIl0oesZmWyG7&index=9&t=0s
Cnucok napTHepoB: https://www.cmtausa.org/our-research/for-researchers/strategic-partners/
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Moaxoabl B pa3paboTKe NeKapcTB AN pa3HbIX TUNOB
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TA

Charcot-Marie-Tooth Association

Gene Therapy is the use of genes or gene editing as
treatment

Involves introduction of genetic material (DNA or RNA) in
the cells and tissues of an individual instead of drugs or
surgery

Several gene therapy approaches include:

1. Replacing a faulty (missing or mutated) gene that causes
a disease with a healthy copy of the gene

Inactivating or ‘silencing’ a mutated gene that is
fu nctioning improper|y (has toxic gain Of fu nction effects) Contains all of the | Scientists use the Cas9 enzyme = Scientists insert a segment

information in the | to cut out a specific segment of DNA that corrects the
human genome. of DNA. mutation (e.g. vision gene).

Editing part of a mutated toxic gene through “cut and
paste” approach




TA

Charcot-Marie-Tooth Association

A Healthy peripheral neuron

N
3 o ‘Cellbody  Node of Ranvier Schwann cell

S

B Inherited demyelinating neuropathy

N e
‘9\ ) :

R

\;g,Schwonn cell-targeted \

gene therapy

Gene therapies have to address the disease mechanism:

* For CMT neuropathies caused by loss of function (mostly
CMT 4 and X) mechanisms we can deliver the healthy gene
to restore the function (gene replacement)

* For CMT neuropathies with toxic gain of function (mostly
CMT 1 and 2) mechanism we can either silence (reduce) the
toxic gene or try to repair (edit) the mutation

In most cases gene therapies have to be delivered to the
affected cell type:

Therapies for demyelinating CMT have to be targeted to
Schwann cells

Therapies for axonal CMT neuropathies need to be
delivered to neurons and their axons




CMTA Comprehensive Gene Therapy Efforts

Charcot-Marie-Tooth Association

1. The CMTA sponsors gene therapy CMT Subtypes
development for many types of CMT:
a) CMT1A
b) CMT1X
c) CMT4C

d) CMT2A
e) Others in development

2. Many technologies
a) AAV Delivery
b) Gene Silencing m CMT1A (PMP22dup) = CMTIX (GJB1)
c) Gene Replacement u CMT2A (MFN2) CMT4C
d) Genome Editing: CRISPR-Cas9 i kot

m CMT1B (MPZ) m CMT1C (LITAF)
e) Antisense Oligonucleotides (ASO) m CMT1D (EGR2) m CMT1E (PMP22)

TREATMENT DRIVEN « COMMUNITY POWERED




CMIA

Charcot-Marie-Tooth Association

Genome Editing: Using CRISPR-Cas9 to fix the
causative mutation or remove the mutation:

* Motor Neuron Disease:

Partnering with a leading genome editing
group: CMT2A, CMT2E, CMT2F

* CMT1A (in this case to reduce levels):
Toolgen




MITA

Charcot-Marie-Tooth Association

Evaluation of different vectors for targeting Schwann cells

Relevant for

all CMT types
Evaluation of possible toxicity 1 and 4

Evaluation of different delivery routes

Evaluation of bio-distribution
Provide the proof-of principle for treating all CMT1X mutations

Test treatment before and after the onset of the neuropathy in
CMT1X

Test AAV-mediated gene replacement in CMT4C model




MTA STAR Gene Therapy: the Future 1s Now

Charcot-Marie-Tooth Association

‘r Gene Replacement | Gene Silencing | Gene Editing
AAV ASO, RNAI CRISPR-Cas9

Loss of Gene 1X = Kleopa
Function 4C = Kleopa

= 1A = lonis
, Alteration of Gene 2A = Passage Bio Kleopa/Gray/Svaren 2A + 2E + 2F = UCSF

Function i ‘ =
2E under review ; 2D = Nationwide | 1A = Toolgen

| Delivery to Neurons: approved for SMA (ASOs, AAVs)

' Delivery to Schwan Cells = Kleopa/Gray/Svaren

| Biomarkers

TREATMENT DRIVEN « COMMUNITY POWERED




Tepanuu gna WMT

Ha AlaHHbIA MOMEHT

STAR BIOTECH & ALLIANCE PARTNERS

Phamnext

Acceleron*

InFlectis BioScience

Cyprus+ University of Wisconsin + University of Texas, SW
lonis

National Institutes of Health*

Regenacy Pharmaceuticals

Sanofl*

Star Biotech Partner A

Star Biotech Partner B*

Star Biotech Partner C

Star Biotech Partner D

University of Rochester, NY

University of Wisconsin + Memorial Sloan Kettering
Acceleron*

InFlectis BioScience

National Institutes of Health*

San Raffaele Scientific Institute

Universities of lowa and Wisconsin

University of lowa

University at Buffalo, NY

University at Buffalo, NY

Acceleron*

Cyprus Institute

University of Pennsylvania

University of lllinois (Chicago)

The Jackson Laboratory

Passage Bio + University of Pennsylvania
Regenacy Pharmaceuticals

Star Biotech Partner E

Star Biotech Partner A

Star Biotech Partner F

University of lowa

University of Pennsylvania

Star Partner G

Gladstone Institute (University of California, San Francisco)
Washington University

Regenacy Pharmaceuticals

STAR Biotech Partner D

Nationwide Children’s Hospital + Ohio State University
Columbia University

University of Miami

Gladstone Institute (University of California, San Francisco)
Columbia University

4C - Cyprus Institute

4] - Neurogene

Psychogenics + Cleveland Clinic + Charles River
Inherited Neuropathies Consortium

New York Stem Cell Foundation

University of Miami

Jackson Laboratories

Small Molecule
Biological

Small Molecule

Gene Therapy

Gene Therapy
Assays/Small Molecule
Small Molecule

Small Molecule/Biomarkers
Small Molecule

Small Molecule

Gene Therapy
Biological

Biomarkers (Wearables)
Target Discovery
Biological

Small Molecule
Assays/Small Molecule
Small Molecule
Biomarkers

Target Validation
Animal Model/Target Validation
Target Discovery
Biological

Gene Therapy

Target Validation
Animal Model

Animal Model

Gene Therapy

Small Molecule

Small Molecule

Small Molecule

Peptide

Respiratory Study
Animal Models

Small Molecule

Gene Therapy (CRISPR)
Small Molecule

Small Molecule
Biological

Gene Therapy

Small Molecule

Small Molecule

Gene Therapy (CRISPR)
Animal Model

Gene Therapy

Gene Therapy
Preclinical Testing Partners
Research & Clinical Tools
Stem Cell Lines

Gene Identification
Animal Models

Discovery

Research Tools

DRUG DEVELOPMENT PIPELINE STAGE
Preclinical Phasel Phase2

*Project Concluded




[Tone3Hble UCTOYHUKU Ha aHITMUCKOM

Charcot-Marie-Tooth Association (CMTA) - his /wwwemtausa orar
Hereditary Neuropathy Foundation - nttps://www.hnf-cure org/donate-cmt-research/
BCs nosiesHas uHpopmauyms no LLMT

LLIMT HOBOCTM - https://charcot-marie-toothnews.com/

OTt6narogaputb Jlapucy:

ClinicaITrials.gOV - https://clinicaltrials.gov/ct2/home PayPal: kitoOOsan@gmail.com

basa KnuMHnyeckux nccnepgoBaHumn fAinAekcleHbri Kowenex:
4100115765990270

Biomindmap - https://biomindmap.com/ OTnNpaBuTb AEHbrU Ha UCCNeA0BaHUSA:

Basza 6uonorn4yeckumx u MeANLUMNHCKUNX AaHHbIX https://interland3.donorperfect.net/weblink/webli

nk.aspx?name=E13111&id=112& ga=2.812254
38.81481407.1599195318-1569679455.157543
Pharnext = https://www.pharnext.com/en/ 3477

KomnaHusa-npoussoautens PXT3003

Google SChO|aI‘ https://scholar.google.com/ W Pmeed https://pubmed.ncbi.nim.nih.gov/ ,D,ﬂﬂ
NoucKa nccnegoBaHuUn




