thera DeutiCs

« Gluno(zu)mab : une stratégie unique au monde pour traiter les maladies neurovasculaires »

SFNV - aviesan presentation
November 18, 2022 AQviesan

alliance nationale
P_, h _|, N _D pour les sciences de la vie et de la santé

N *
P e 1t
felNes:
e

Manuel BLANC, President & co-founder @
mblanc@lystherapeutics.com %
L AR ) |

Therapeutics — CONFIDENTIAL


mailto:mblanc@lystherapeutics.com
http://www.lystherapeutics.com/
https://www.linkedin.com/in/blancmanuel/

WHO is

Our goal is to develop
for patients suffering from neurological disorders
with unmet medical needs

Neurovascular diseases
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Neurodegenerative disorders
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WHO is Pipeline

Preclinical

Research development
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Gluno(zu)mab

Neurovascular B.U. ‘
Clinical trial in preparation

Ischemic stroke Proof of Concept (POC)
studies completed

Neurodegeneration B.U.

Clinical frial in preparation
POC studies completed

Multiple Sclerosis

Parkinson’s Disease POC studies ongoing

Rare CNS diseases BV ElelalelaiNgaNelReleiilo]aRISlellEH
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Clinical
development
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WHO is

Corporate:

HQ & labs: Caen

(Normandy, France)

L
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*_F.erapeu‘mcs

Incorporation: March 2021
Seed round in 2021: €5.5M

Corporate offices: Lyon
(Rhone-Alpes, France)

il !nserm

2021 FREN[:H TEEH bpi

Therapeutics — CONFIDENTIAL

In a nutshell

Our main collaborations:

AD & MoA

UNIVERSITY OF

MICHIGAN

Stroke, MS
& MoA \
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WH AT IS A fully-characterized mechanism of action

Glunomab/Glunozumab® immunotherapy: a groundbreaking mechanism of action

In the pathophysiology of neurological diseases such as stroke, multiple sclerosis, Parkinson’s disease and other neurodegenerative
disorders, one protease called tissue plasminogen activator (1PA) is triggering off-target toxicity via the binding to NMDA receptors
(NMDAr) present on vascular endothelial cells and neurons, leading to its consequent hyperactivation and causing deleterious
increase of the permeability of the blood brain barrier, as well as strong neuroinflammation and excitotoxicity.

A tPA is binding to NMDA receptor (off-target)
— Strong toxicity

Neuron i\ﬁz(y
. T

.
-
-
-

Hyperactivation of

NMDA receptor
Inflammation & Blood brain barrier Synaptic stress &
neuroinflammation issues excitotoxicity

(incl. oxidative stress)
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WH AT IS A fully-characterized mechanism of action

Glunomab/Glunozumab® immunotherapy: a groundbreaking mechanism of action

In the pathophysiology of neurological diseases such as stroke, multiple sclerosis, Parkinson’s disease and other neurodegenerative
disorders, one protease called tissue plasminogen activator (PA) is triggering off-target toxicity via the binding to NMDA receptors
(NMDAr) present on vascular endothelial cells and neurons, leading to its consequent hyperactivation and causing deleterious
increase of the permeability of the blood brain barrier, as well as strong neuroinflammation and excitotoxicity.

A 1PA is binding to NMDA receptor (off-target) A Gluno(zu)mab counteracts this off-target toxicity
— Strong toxicity — Cerebral and vascular protection

Neuron Neuron
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Vascularand
neuronal NMDAr

+Gluno(zu)mqb Vascularand

i Y neuronal NMDAr

Hyperactivation of ® Gutamate Restoration of NMDAr
NMDA receptor A rasira physiological functioning
’7@7‘ NMDA receptor
Inflammation & Blood brain barrier Synaptic stress & 2 A badtlera s adtie Hlecsbradhnsanios Srmesdlesiines O
nevuroinflammation issues excitotoxicity < Gluno(zu)mab® neuroinflammation issyes excitotoxicity
(incl. oxidative stress)
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WHAT is Differences vs. other NMDAR-targeting drugs

Tight
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Glunomab

Microglia GluN1

Endothelial cells
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Targeting NMDA Receptors at the Neurovascular Unit: Past

GluN1 GIuN3 N\ ) and Future Treatments for Central Nervous System Diseases
NMDA

Pericyte

Therapeutics — con Célia Seillier **, Flavie Lesept 2%, Olivier Toutirais 1%, Fanny Potzeha 2, Manuel Blanc 2 and Denis Vivien 4%
P receptor P ¥



WHAT is Differences vs. other NMDAR-targeting drugs
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WHAT is Differences vs. other NMDAR-targeting drugs
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WHAT is Differences vs. other NMDAR-targeting drugs

Source: Lesept et al. & unpublished data (F. Potzeha)

PhIND | | | | ! ! | !
Lhcrapoutics * -80 -60 -dﬂ -20 0 20 dD ED
. R b
Rt Calcium imaging 5@'
. (frafficking of Ca?* through NMDAr) |! :E S\
niinserm .‘I o .,"__H

Therapeutics — CONFIDENTIAL

10



WHAT is

PhIND
therapeutics ,Vi:,‘:{_‘j‘:rl{_’ -
AT )
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Normandie Universi
i Inserm

Therapeutics — CONFIDENTIAL

Differences vs. other NMDAR-targeting drugs

tPA is overactivating NMDAr

| [ [ [ | [ | |
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Calcium imaging Jéjw Source: Lesept et al. & unpublished data (F. Potzeha)
(trafficking of Ca?* through NMDAr) ll o\
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WHAT is

rtPA + Glunomab

rtPA
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Differences vs. other NMDAR-targeting drugs

—| Glunomab is restoring physiological (basal) NMDAr functioning

- tPA is overactivating NMDAr

-80 -60 -40 -20 0 20 40 60
Calcium imaging ;—%w Source: Lesept et al. & unpublished data (F. Potzeha)
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WHAT is

MKS801
rtPA + Glunomab

rtPA
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Differences vs. other NMDAR-targeting drugs

_ MK801 (channel blocker) is completely abolishing NMDAr functions

—| Glunomab is restoring physiological (basal) NMDAr functioning

- tPA is overactivating NMDAr

Calcium imaging
(tfrafficking of Ca?* through NMDAr)

| |
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w Source: Lesept et al. & unpublished data (F. Potzeha)
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WHAT is

MK801

rtPA + Glunomab

rtPA
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Differences vs. other NMDAR-targeting drugs

TNK is overactivating NMDAr

MK801 (channel blocker) is completely abolishing NMDAr functions

—| Glunomab is restoring physiological (basal) NMDAr functioning

- tPA is overactivating NMDAr
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Calcium imagi_ng Jéj ﬁ Source: Lesept et al. & unpublished data (F. Potzeha)
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WHAT is

TNK + Glunomab

MKS801
rtPA + Glunomab

rtPA
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Differences vs. other NMDAR-targeting drugs

Glunomab is restoring physiological (basal) NMDAr functioning

TNK is overactivating NMDAr

MK801 (channel blocker) is completely abolishing NMDAr functions

—| Glunomab is restoring physiological (basal) NMDAr functioning

- tPA is overactivating NMDAr
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WHY

POC data ischemic stroke

- Glunomab: lesion volume decreased by 60% vs. control after ischemic stroke.

Therapeutic efficacy both as a standalone therapy or in synergy with the standard of care (rtPA)

@ an :nm s 24 hours
7

MCAO Treatment iv. Eut h:nasla
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MRI
measures

Lesion volume (mm3)

30+

]
?
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Lesion volume

- rtPA
(alteplase)

T
Control

Figure: Glunomab protects the brain
against MCAo-induced ischemic
stroke. Therapeutic effect of an i.v.
injection of 300ug of Glunomab
(+/- rtPA) on brain lesion volume after
MCAO-induced ischemic stroke in mice
(n=12 per group, thrombin model).

Source: article in preparation,
Denis Vivien’s lab, France
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WHY

POC data ischemic stroke

- Glunomab: lesion volume decreased by 60% vs. control after ischemic stroke.

Therapeutic efficacy both as a standalone therapy or in synergy with the standard of care (rtPA)

@ a0 :nm s 24 hours
7

MCAO Treatment iv. Eut h:nasla
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MRI
measures

Lesion volume (mm3)
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Figure: Glunomab protects the brain
against MCAo-induced ischemic
stroke. Therapeutic effect of an i.v.
injection of 300ug of Glunomab
(+/- rtPA) on brain lesion volume after
MCAO-induced ischemic stroke in mice
(n=12 per group, thrombin model).

Source: article in preparation,
Denis Vivien’s lab, France
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WHY POC data ischemic stroke

- Glunomab: lesion volume decreased by 60% vs. control after ischemic stroke.
Therapeutic efficacy both as a standalone therapy or in synergy with the standard of care (rtPA)

. . Figure: Glunomab protects the brain
(L>> 20min i
24 hours Lesion volume against MCAo-induced ischemic
- ,H stroke. Therapeutic effect of an i.v.
MCAO Treatment iv. Euthanasia injection of 300ug of Glunomab
30— - rtPA + rtPA (+/- rtPA) on brain lesion volume after
(alteplase) (alteplase) MCAO-induced ischemic stroke in mice
(n=12 per group, thrombin model).
"l;—!
E Source: article in preparation,
; fii = 2 0 Denis Vivien’s lab, France
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WHY

POC data ischemic stroke

Ischemic stroke of diabeftic animals: rtPA looses its therapeutic efficacy

- Synergy of Glunomab with rfPA leading to strong lesion volume reduction

Diabetic mice

@ 20 min

'
MCAO Treatment iv.

P 24 hours

[
Euthanasia

with diabetes comorbidityi
(STAIR guidelines - Stroke ]

Treatment Academic
Industry Roundtable)

MRI

measures
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Lesion volume (mm?)

40— =
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20—
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O | |
Control rtPA  rtPA +

Glunomab

Figure: Glunomab protects the brain against
MCAo-induced ischemic stroke in diabetic animals
(thrombin ischemic stroke model in
streptozotocin-induced diabetic animals).

Lesion volume monitored by T2-weighted MRI
imaging, 24 hours after MCAo in a distal stroke
mouse model following administration of vehicle (
n=11), tPA 10 mg/kg (n=10) or tPA+ Glunomab 300
ug (n= 11). Kruskal-Wallis followed by Mann-
Whitney tests: * p< 0,05; ** p<0,01

Source: article in preparation,
Denis Vivien’s lab, France
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WHY POC data ischemic stroke

Ischemic stroke of diabefic animals: rtPA looses its therapeutic efficacy

- Synergy of Glunomab with rtPA with decrease of hemorrhagic fransformations and increase of blood recanalization

Diabetic mice

ettt intiodell Sttt hetifut i A 1 64%

. Hemorrhagic transformations
(1> 20 min
24 hours
] /,
4 v . Parenchymal
MCAO Treatment iv. Euthanasia = hemorrhagy

— Small petechia

—— No Hemorrhagy

with diabetes comorbidity! 100
(STAIR guidelines - Stroke i 20%

Treatment Academic

Industry Roundtable)
73%

60%

MRI

Control rtPA rtPA+
measures Glunomab
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Recanalization

mm  No Recandlisatfion
= Parfial Recanalisation

= Complete Recanalisation

100+
20%
70%
82%
R 50 | 60%
20%
h o
0- T
Control rtPA rtPA +
Glunomab

Source: article in preparation, Denis Vivien’s lab, France 20



WHY

POC data ischemic stroke

- Glunomab: decrease of lesion volume and neurological long-term deficits in late-treatment.

Glunomab in combination with standard of care: therapeutic-window extension of riPA use (synergy)

@ 4 h‘f“"s ,,24 hours
Iy 77—
MCAO Tresimentln. Exthaissls A 45 B
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0"E 40 * — 20 71 % Recovery 74 % Recovery 78 % Recovery
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= g . @
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= 15 ] * o2 "
2 : e ;5 -
@ : = 5 -
- 10 g T )
_____________________________ 5 0
Glunomab used 4 hours 0 MCAO « 2. hows + 30 days +3 maiilks
after stroke: 4h in mouse nPAiv. - + -+ -+ Glunomab .+ . . .+

would represent a
therapeutic-window
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standalone, no rtPA

Glunomab Ctrligs
(aATD-GIuN1 )

Figure: aATD-GluN1 (polyclonal antibody) protects the brain against MCAo-induced ischemic stroke and increases the therapeutic window of

rtPA-induced thrombolysis.
A: Neuroprotective effect of a late (4h) i.v. injection of ATD-NR1 (+/- rtPA) on brain lesion volume after MCAO-induced ischemic stroke in mice.
B: Glunomab attenuates post-ischemic neurological deficits in MCAO mouse model.

Source: Macrez et al 21



WHY Value proposition stroke

Gluno(zu)mab prevents both endogenous and therapeutic tPA off-target toxicity

without perturbing tPA-induced thrombolysis nor basal NMDA receptor functioning

Stand-alone therapy In combination with rtPA/TNK
(+/- thrombectomy) (+/- thrombectomy)
Neutralization of toxicity caused by Neutralization of toxicity caused by
endogenous tPA: endogenous tPA

v Decreased lesion size (neuronal death) +

v Decreased neurological long-term deficits Imp:;\::goerglgicr:‘gmstgf/i_}lN;?(rzoflIe

v Restoration of blood-brain barrier integrity
(anti-neuroinflammation, reperfusion injury & D d lesion si | death
hemorrhagic transformation) ecreased lesion size (neuronal death)
v’ Decreased neurological long-term deficits

v Restoration of blood-brain barrier integrity
(anti-neuroinflammation, reperfusion injury &
hemorrhagic transformation)

v Therapeutic-window extension of rtPA/TNK use
(target 12-16h)
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WHAT is

Publications

Scientific background of Lys Therapeutics — Vivien ef al. (Glunomab/Glunozumab®).

tPA-NMDAr interaction POC studies in Stroke (ischem. & hemoirr.)

Trans. Stroke Research (IF: 7) Cell Death & Disease (IF: 8.5)

naturemedicine (r: 36)

o

The proteolytic activity of tissue-plasminogen activator ErTrr £
enhances NMDA receptor-mediated signaling -

Tissue-type plasminogen activator controls neuronal
death by ralsing surface dynamics of extrasynaptic
NMDA receptors

byl
oo B Chowt G s e

Neuropharmacol. (IF: 5.5) Stroke journal (IF: 8) Stroke journal (IF: 8)

Neuropharmacology
Joninanamerage mmm seavies samlncat st aptarm

blocking the tissue dependent activation
of N-methyl-p-aspartate glutamate receptors improves hemorrhagic stroke

C of the ion of Tissue

Antibodies Preventing the Interaction of Tissue-Type i
Plasminogen Activator With N-Methyl-0-Aspartate Plasminogen Activator With the NR1 Subunit of
Receptors Reduce Stroke Damages and Extend the N-Methyl-p-Aspartate Receptors During Stroke

‘Therapentic Window of Thrombolysis .

" Richard Macrez*". Manime Gaubesti*, Axel Montage”. Marie Hebest’,
vl pvelyoe Emery ", Carie All*",

Therapeutics — ccC

POC studies in Multiple Sclerosis

JNeurosci (IF: 6.2)

N s : e o
pic Action of Endothelial NMDA on I \ 5 ,
>

P
Blood-Brain Barrier P bility via Rho/ROCK-Mediated
Phosphorylation of Myosin
Neuroendothelial NMDA receptors as
therapeutic targets in experimental
autoimmune encephalomyelitis

Richurd Macre' 21+ Marta C. Ortega eabete Bardou ™) Anupeya Mebra ™
e . A& Yan der Pol* Bemait oshewyn Eric Masbert '3

Brain journal (IF: 13.5)

S
Aroud Cheiter - Fomands dn Cnra® Holp . O Vre
Viven - Diego Clmente 4 s Faban Docagee' 14

ow  Smamssmenes
Tissue-type plasminogen activator controls neuronal
death by raising surface dynamics of extrasynaptic
NMDA receptors

T o

oo ot e D e’

A groundbreaking science

POC studies in Parkinson'’s

Cell Reports (IF: 10)

In revision

Cell

Reports

A Cell Press
jounal

23


https://www.nature.com/articles/nm0101_59
https://www.ahajournals.org/doi/10.1161/STROKEAHA.110.606293?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.nature.com/articles/cddis2016279
https://academic.oup.com/brain/article/139/9/2406/1744790
https://www.ahajournals.org/doi/10.1161/STROKEAHA.110.592360?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.sciencedirect.com/science/article/abs/pii/S0028390812005709?via%3Dihub
https://www.jneurosci.org/content/40/8/1778
https://www.nature.com/articles/cddis2016279
https://pubmed.ncbi.nlm.nih.gov/35307812/
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