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Background: Medical need for the treatment of MPS is still very high as ERTs have
not been able to act in certain regions of the CNS, ophthalmological system and joints
due to the poor penetration of the recombinant enzymes into blood-brain and blood-
ocular barriers as well as into tissues that are poorly vascularized, such as cartilages
and bones. IVA336 is an orally-active compound that allows the synthesis of soluble
glycosaminoglycans (GAGs), mainly chondroitin sulfate (CS) and dermatan sulfate
(DS). The elimination of neosynthesized soluble GAGs is mainly via urine excretion. By
diverting endogenous GAG synthesis to the synthesis soluble 1VA336-linked
GAGs,IVA336 should decrease the intracellular pool of GAGs and consequently
decrease the lysosomal GAG charge in MPS. This mechanism of action should
translate into a substrate reduction therapy.

Objective: To investigate the activity of IVA336 in in vitro and in vivo MPS relevant
models.

Methods: In vitro, the effect of IVA336 was tested on intracellular and extracellular
GAG contents in fibroblasts isolated from donors affected with MPS |, VI, or Il or from
non-affected donors (cells originate from the Coriell Institute repository). In vivo, effects
of IVA336 on GAG storage was studied in mice disease relevant model. Tissue
distribution of IVA336 was studied in vivo in rats after oral administration.

GAG metabolism

— Synthesis (Golgi) Degradation (Lysosome) —GAG lovels
B4GaITT [T3] < ‘& Ticses  Urine
Mormal slae—'a}gfc' ———r e
GAG
w3 %
MPS state —*',’,:‘f =
G ‘e
¥ ——— == -
e —— - ;

> HSCT and ERT bring quality-of-life improvements to patients
> Current therapeutic options present important limitations

New treatment strategies are needed to complete, improve or replace existing treatment
and further improve patient quality-of-life
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By diverting endogenous PGs synthesis to soluble GAGs synthesis, IVA336 should
decrease lysosomal GAGs charge in MPS
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Activity of IVA336 in vitro on dermal fibroblasts isolated from MPS VI patients or from

non-manifesting carriers.

»  Before treatment the MPS VI fibroblasts are overloaded with CS, compared to
non-affected fibroblasts.

»  IVA336 decreases intracellular CS content in a dose dependent manner. Effect is
comparable in MPS VI and non-affected fibroblasts.

»  This intracellular decrease of GAG content is concomitant to increase of GAG
content in the culture medium.
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IVA336 decreases liver GAG levels

A i Lt

Activity of IVA336 in vivo a mice model were GAG accumulation is induced by tilorone,
a non-specific chemical inducer.

>  As expected, after a 4-week treatment, tilorone increases GAG levels in liver.

» Inthe liver, IVA336 decreases total GAG level induced by tilorone.

> This decrease of liver GAG is concomitant to increase of GAG levels in the urine.

In rat after repeat oral
gavage, IVA336 is widely
distributed in tissues and
found at pharmacological
active concentrations in
tissues that are poorly
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Mechanism of action of IVA336 in thrombosis
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» ~700 healthy volunteers in 29
phase 1, employing single-doses
(50 to 1500 mg) and multiple-
doses (50 to 1000 mg/day)
administered for up to 14 days

» ~1100 subjects with thrombosis
risk received IVA336 in 3 phase 2
clinical trials. IVA336 given orally
bid (250 to 1000 mg/day) for up to

DS equivalenl - plasma (ugiml)

RE= 0.8163, N=39, p<0.0001
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IVA336 is a small molecule orally active that has demonstrated safety and
tolerability in adult subjects in clinical trials. IVA336 is reducing GAG
storage in vitro and in vivo. After oral administration, IVA336 is distributed
throughout the body and is found at pharmacological active concentrations
in bones, cartilages, retina, and heart. IVA336 is proposed as novel
substrate reduction therapy for MPS in which CS and/or DS accumulate.
Together, the data support the clinical investigation of IVA336 for the
treatment of MPS |, Il, and VI.
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