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Out of Breath?
Think of Pulmonary Arterial Hypertension (PAH)

Symptoms

50 cases/million adults
Rare diseaseORPHA:182090
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Chest pain
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PAH patients

Dizziness
and fainting

6 _ 7 PAH Patients

DO NOT
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median survival

Exertion
fatigue
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PAH, an unmet medical need with no cure

high pressure in the lung

low pressure in the lung

Right heart
failure

Vasoconstriction
& remodeling

Thickened/occluded
arteries

Wide open
arteries

1 out of 10 patients dies every year

$11 Billion

14 $7,3 Billion ] ’

Drug approvals
over the last 20years

Eg vasodilators

Improved survival
and quality of life
l https://www.researchandmarkets.com/reports/3989875/

$7.3B

Global Market

6 Major

companies

2 Blockbusters 2022 2030
bosentan, treprostinil Global PAH Market

NO cure
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Hope in disease
modifying therapies ' Market
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https://www.researchandmarkets.com/reports/3989875/

Since 1995, vasodilators , me-too non-healing drugs

| o = ' | - Endothelln_ receptor antagonists I\/Iarket
Endothelin ~ musclecell  Prostacyclin NO and sGC - Prostacyclin and analogs .
Vessel tone $ 1 B
Epoprostenol (iv) Treprostinil (SC) Treprostinil (inh)

Epoprostenol
New formulation

lloprost (inh) Selexipag

1995 1997 1999 »2001 20029 2004 2005 2009 2010 )

o
Sildenafil Tadalafil Riociguat
Bosentan Ambrisentan Macitentan

$1.5B




PAH, the clinical need to solve

Epoprostenol (iv)

Treprostinil (SC)
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P<0.05, Log-Rank Test

- Real technological/clinicalprogress with epoprostenol

- Combination therapy: Impact on survival ?

Meeting the challenge...
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204 Predicted (NIH Registry)
0 | I 1
0 12 24 36
Time, months
No. at risk

All patients 56 69 98 13 120 127 133

We still loose 10% patients/year, despite current
PAH management strategies (combined therapies)

1995: introduction of
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The number oftransplantations continue to
increase despite the so-called « specific therapies »



Pulmonary Veno-Occlusive Disease (PVOD):.
the most severe form of PAH, with no solution

Lung transplant
10% of PAH patients is the g\ly option,Ii:f)eIigibIe
Low blood O 5 level <3 VYI median overall survival

Non -responders
to existing PAH drugs

Lesions of PVOD

0 1 2 3 4 5 [ 7 8 9 10
Years

MontaniD.et al, 2023, PVOD Frencbgistry[2006-2022],
personalcommunication

2 out of 3 patients dye within 2
6




It Is urgent to change the gameé
Which solution?

ALSYMGC o



New drugs able to change the course of PAH
are eagerly awaited

Tomorrow. anti-
vascularemodeling
drugs e.g.sotatercept
(approvedMars 2024

Today bi- andtri-therapies
well-establishedcombinations ofvasodilators

19952005: Firstherapeuticrevolution with the launch of
the first vasodilators(epoprostenol bosentan sildenafil)
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The NMDAR, a new therapeutic target in respiratory diseases

1stParadigmnshift
NMDAR outsideneurons

1930s-1980s
Glutamate discovery
in the CNSa neuro-
transmitter acting
through theNMDAR

1990s

Cloning of ionotropic
glutamatereceptors,

includingthe NMDAR

2000s

NMDAR expressiofin
peripheral organs,
includingskin,bone,
pancreasandkidneys

2010s

NMDAR: celkcell
communicatiorplatform,
involved in cancer cells
proliferation

NMDAR expressed

1982

Discovery of MK-801, the
referenceNMDAR antagonist,
potent, irreversible with
centralnervouseffects

ALSYMG
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and functional in
astrocytes and 2005
microvascular
cerebral cells

2nd Paradignshift

Antagonists of peripheral NMDAR

NMDAR antagonists
that do not cross

vessels

NMDAR expressiofin
immunecells',
platelets,lung, heart,

2018

in lung vascular
remodeling

NMDARinvolved

leading to PAH **

*  Affaticati et alCelldeathdifferentiation 2011

** Dumas et al, Circulation 2018
Quatredenierset al, AJR.ung 2019
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The NMDA Receptor pathway Is engaged in PAH patients

Mass spectrometry imaging

on human lung sections

H&E

Contrast ion

Control
hPAs

PAH
hPAs

Glutamate level (AU)

Glutamate ion

Glutamine level (AU)

Glutamine ion

Immunohistochemistry
on human lung sections

Control hPA

PAHhPA

P-896 GIuN1/ACTB expression
in hPAs (Fold change)

GIuN1 (C2)

GluN1 (C2)

A The NMDARis engaged,
I.e. phosphorylated, only
in remodeled PAH arteries

A Glutamate and its precursor

glutamine accumulate only
in remodeled PAH arteries

d

Working hypothesis
The NMDAR promotes

lung vascularremodeling
leading to PAH

10

Dumas et al., Circulation, 2018, 137(22):237412389



NMDAR an unexpected ion channel player in PAH
in cross talk with the ET-1 and PDGF pathways

NMDA-Type Glutamate Receptor A ET-1

Control +BQ-123 +BQ-788
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Genetic Inactivation or pharmacological inhibition of NMDAR
reduces the development of PAH

Genetic inactivation of NMDAR in smooth muscle cells Pharmacological inhibition of NMDAR
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Dumas S et al. Circulation 201@;atredenierdM et al.,Am JPhysioLung Cell Mol Physiol. 2019



NMDAR blockade, d ecreases right heart hypertrophy and fibrosis,
and resolves perivascular lung and right heart inflammation

Right heart fibrosis

Fulton index
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Dumaset al., Circulation, 2018, 137(22):23742389

13



Hemodynamics

@ mean pulmonary arterigbressure
@ right ventricularsystolicpressure
@ total pulmonaryresistance

iy Pulmonary Artery Acceleratidrime

Xwithout effect on systemicpressure

CardiacRVremodeling

@ RVthickeness

@ Fultonindex
RVFE§myocardiakontractility)

@ RVcardiomyocytehypertrophy

@ w Hibrosis

@ RVinflammation

Cardiacoutput notsignificantlyimproved
but iy Cardiadndex

Dumas et al., Circulation, 2018, 137(22):23712389

In total, 19 disease-relevant parameters modulated in vivo
by MK801, a reference NMDAR antagonist blocker

Lung \ascularremodeling

@ medial hypertrophyof largearteries
@ % of muscularizedrterioles

@ % of occludedarterioles

Disrupting NMDAR/glutamatexis
@ NMDARengagementn PAs

@ GLSXGlutaminasgexpression
@ vascularcell proliferation

@ vascularcellapoptosisresistance
@ endothelialdysfunction(skselectin)
@ perivasculamladventitialinflammation

14



A long road from the target to the drug candidate

Discovery & validation Pre-maturation Maturation

2012 From NUTS...

Assay Clinical
Id Tta;gett Tlaclrg;3 . e Hit to lead o til:i::tiun I AEDME:-+- R £ ecal studies &
entirication valigdation & chemical P n vivo ac IVItY studies DEYEIoPment
: SAR SAR
synthesis Phase I/11A

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)

to NUT-Mat

R"‘ Xe g‘xRZ
\']-152 R:ﬁ""’

R?=N =R?

o &9 « | Smart drugs
. W & that do not cross the BBB

R

in angiogenesis

'W0/2017/093354 WO/2017/017116 WO/2017/216159 Drug Phase 2
Candidate kAU POC in man

abEx ’
J@’j NR IN LABS \’ g“A“.'I;T““” l 1

201z B z0i5 ) 200 ) 2015 ) 2010 ) z0ir B zois § 2o P 2022 JYY 2025 |

| POC NMDAR PAH - Drug design - 3 patent families - Technological maturation | | |

3 Millions € 30 Millions €



Achievements and maturation program
SATT

PARIS-SACLAY

L'innovation en confiance

ALSYMGC Maturation program

Lead optimisation

2012 : 2015 2017 2021 Sept 2022 A el O
TRL12 (@) TRL3 3 TRL4 ) A In vivo validation of
5l) oo S ON) o X / . thechuganddat
ﬁ + BACKUP i SNl
A CEGQelection

In vivo POC — _
P m\ ADMET InvivoPOC + BACKUP
‘g:é B compromise & N Leadop . .
m/' ranking 35:’} ADMET Matching patient
MOA PRETOX needs and market
2 PATENTS +

1 PATENT CHEMICAL SPACES In vivoPOC

NMDAR in P ;
X X NOT CROSSING o :
anglogenesis THE BBB ggs; . RIGHT TARGET ; Regulatory Phase
PN Py SMART DRUGS Phase Hla
/

V Efficent dose X
V  Addon therapy 24 keyproperties

V  Survival evaluated

& SATT

v T ] PARlS-SACLAY—>

/ NR L'innovation en confiance ALSYMO Incep‘tion
Sl R DERISKING & INVESTORS

2014 2015
universite ACHIEVEDI(3 million) IN PROGRESS

IN LABS = PARIS-SACLAY

https://satt -paris-saclay.fr/vitrine-technologique/nuts -mat/
ALSYMG g /

16


https://satt-paris-saclay.fr/vitrine-technologique/nuts-mat/

ALS‘Y solution based on breakthough Innovations
the target @ a n d druy eeandidate

ASM 001 competitive advantage

Anti -remodeling
drug candidate

In vivo POC

@ Efficacy & survival
in an FDA-approved
rat model of PAH
NMDAR

% a molecular hub
at the cross roads
of PAH pathways

ASM 001 targets
multiple PAH pathways

Competitive at once
advantage

WO0/2017/017116 WO/2017/216159 0 SATT
ALSYMG W' [ paris-sacLay

L’innovation en confiance 17

ASM series first -in-class drugs

NMDAR an innovative target

NMDAR, mainly known
in the CNS,is engaged in
the lungs and promotes

vascularremodeling
leading to PAH

NMDA
receptor




System biology approach: de-risking NMDAR as a therapeutic target

System

biology &
bioinformatics

|

A network involving
NMDAR, at the
crossroads of PAH
pathways

l

Biological validation
(transcriptomics,
proteomics, phospho-
proteomics) lipidomics...

NMDAR a
molecular Hub

Systems biology strategy

Common genes
and proteins

4

Enrichment pathway analysis
Network building

344 entities .

1000 pathways -,
8500 interactions 4”( FoAS 3 .
(> 3% =
l i? % o 8 .
b ‘ - "
50 first pathways Wt / ’ .
31 entities T e .
-

pathways falling
In 7 categories

Growth factors
Hormones

Cancer signaling
Cytokines
Chemokines
Vasoactive peptides
Others...

Added value

Extracellular

e

PDGFR-B

EGFR

PiP,

TrkA

Intracellular PLCy

IP,
\lpsk

PKCS Caz*

Pyk2 - Growth factors

SFKs Nl

TGFRs

VEGFR-2

ObR-b

ERs

PRLR

TNFRs

AT1

ETy

GHR

IL-6R

IL-1R

Extracellula :

CD116

IFNRs

Targeting activated NMDAR may resultin

simultaneous targeting of multiple PAH pathways ata time...

\‘ M&h
Marceau
Quatredeniers

Florent
Dumont

Guillaume
Bernadat

SFR-UMS
ImmPnSaday

IPSIT
ngfo

Quatredeniers,PhD Thesis Dec 2017, Quatredeniers et al, AJP-Lung 2019

/
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NMDAR, a molecular hub at the cross -roads of known PAH pathways

PAH PAH pathways are NMDAR activation promotes NMDAR as a therapeutic target
~ pathways NMDAR engagers arterial remodeling

Common
genes
and proteins

Remodeled artery in PAH

Smooth B High efficiency
muscle Targets multiple PAH pathways at once

cells
B Low side effects
NMDAR engagement by phosphorylation
required for drug action

Endothelial
cells

Healthy artery B safe smart drug
Do not cross the blood-brain barrier

ALSYMG _——— 19




Biomarqueurs Innovants des Hypertensions Artérielles Pulmonaires p a rlmdgérie

A strategy endorsed by the
. reference center's opinion
RatIOnal B I HAPI leaders (KOLs) WP:I.
There are currentybiomarker for pulmonary vascular remodeling.

Diagnosis based on remodeling could lead to earlier diagnosis and a
better response to current and future treatments.

Molecular
tracersof
remodeling
BIHAPI challenge

BIHARlombines multidisciplinary basic research and translational
research to meet this challengg@ropose innovative biomarkers for
PAH, including PVOD, using molecular imaging.

Molecular
signatures of
remodeling

v

Objectives BIHAPI Wh2

1/to develoamolecularaceforimagingulmonaryascular
remodelinipp PAH, astheranosticompagndnsiomarker

'-"i-‘. . .

2/to characterizbespatiamoleculasignaturesf pulmonary Availability of an organized A K

vascularemodelinip PAHncluding®vVOD - 2 i
MSDZ4VENIR _—
TN MIp o oac CONFIDENTIAL InsermlENSEM

parI'Innovation et la Recherche



A therapeutic innovation that has successfully mobilized
the French e cosystem

DHU Thorax Innovation

&

centre de référence

TN (THTAP.

AT Financial Support
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Paris-Sud Reseau Fran;als
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PAH Ecosystem & KOLs (_ PARIS REGION
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Alsymo team and world -renowned KOLs
working together on the Bicétre Hospital campus

Clinical Advisoryoard

Biopharma R&D Pulmonologist
Corporatestrategy PrMarc Clinical trials
H BRIGENICS H bert PAH
PCRCK um !} Inserm @
&HeRAP‘EX —
Biology Pu!monolqgist
Medicine PrDavid Cllnlgc\z/a(l)t[r)lals
i : g i Montani
i Inserm Headof Science S & { Inserm g
edicinal MouadAlami N PlleTAlEs
; inical trials
Chemistry Headof universite ol
. I
Chemistry : A 4

centre de référence

AlainPruvost TN

Analytical Chemistry
DMPK-Pharmacology

XQ) HTAP

Réseau Frangais
E ( ”
Headof maladies rares N
Pharmacology ASSISTANCE HOPITAUX
PUBLIQUE DE PARIS
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A clinical development plan conceived with KOLsé
to make it happen within 5 years

Development steps towards clinical Proof -of-Concept Clinical trial strategy

Provisional schedule

2023 ‘

€11 M

or

2024

2025

Regulatory non-clinical development IND

€3.0M €34 M

‘ 2026 ‘ 2027

Phase 1/2 PVOD
monotherapy

Phase 1

| e3m gy ey e3M y

Licensing -out or

Net cash-out (including Research Tax Credit)

a7.5 M

6§d10. 8

Tech transfer to pharma is the bright future

to | ND

M to end

we want for ALSYMO

M&A opportunities

Phase

/ #

PVOD patients first

AThemostsevereform of PAH:
PulmonaryVeno-OcclusiveDisease
A2 out of 3 diewithin 2 yrs

A nicheopportunity

ATo test thedrugcandidate as
monotherapyin naivepatients
ATopenetratethe market

M&A activity in PAH

Pharma acquisition in PAH
A Actelion$30 billion to J&J
AAcceleron$11.5 billon to Merck & T




ACADEMIA PRIVATE
z-frnsoiczn Pharma? ALSYMGC
@ SATT Investor?
PARIS-SACLAY MSD/_?\iNIR
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Death valley

RIGHT TARGET H
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Thanks for attention

:/[sattparissaclay.fr/2022/10/03/alsymiéairereculethypertensiearteriellgoulmonaire/

ALSYMG

https://www.satt.fr/alsymo/

If there isnoway,
create one.
Banksy
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November 12th, 2024

Missions and vision

> We innovate with commitment to patients EIIV(I; XIIITTSIESE;$

> To tackle Pulmonary Arterial Hypertension

> And make it happen within 5 years
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