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WHO ARE WE...

o Sandra Alves’ R&D group on Lysosomal Storage Diseases
o Human Genetics Departament
o National Health Institute Doutor Ricardo Jorge
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A DISCLAIMER
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SANFILIPPO SYNDROME (MPS III)

$ BRAIN .
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AVAILABLE THERAPIES

$ None!

...only symptomatic!

ameliorate symptoms
support disabled patients

ERT for neurodegenerative MPS requires the introduction of
active enzyme into the CNS
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EXTRA DIFFICULTIES .

e FONDATION

AVAILABLE THERAPIES

$ None!

...only symptomatic!

ameliorate symptoms
support disabled patients

ERT for neurodegenerative MPS requires the introduction of
active enzyme into the CNS

Still, it’s being attempted with
some promissing results
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Still, it’s being attempted
Dr. Anastasia Henry
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AVAILABLE THERAPIES

Perfect Target
for

Substrate Reduction
Approaches!
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genetic substrate reduction
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late stage of the
DS/CS biosynthetic cascade

early stage of the /

HS biosynthetic cascade
Dermatan/Chondroitin Sulfate (DS/CS)
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Heparan Sulfate (HS)

late stage of the .
HS biosynthetic cascade
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to induce RNAi

SiRNA
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MPS III fibroblasts
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o Polish group
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Targets: XYLT1, XYLT2, GALTI, GALTIT
Test in: MPS ITIA fibroblasts
Compounds: SIRNAs
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o Polish group

o Targetss XYLT1, XYLT2, GALTI, GALTII
o Testin: MPS ITIA fibroblasts
o Compounds: siIRNAs
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o Australian group

o Targets: EXTL2 and EXTL3
o Testin: 293T cells; MPS I and MPS TIIIA fibroblasts
o Compounds: shRNAs
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o Australian group

o Targetss EXTL2 and EXTL3
o Testin: 293T cells; MPS I and MPS IIIA fibroblasts
o Compounds: ShRNAs
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o Australian group

o Targetss EXTL2 and EXTL3
o Testin: 293T cells; MPS I and MPS IIIA fibroblasts
o Compounds: ShRNAs
GAG synthesis
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o Australian group

°

Targets: EXTL2 and EXTL3
Test in: 293T cells; MPS I and MPS IIIA fibroblasts
Compounds: ShRNAs
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N EXTL2 and EXTL3 inhibition with
siRNAs as a promising substrate
reduction therapy for Sanfilippo C
syndrome

SCIENTIFIC REPLARTS N o
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SThe good news:

si/shRNAs

J mRNA levels
{ enzyme activiy
»L GAGs Synthesis

Revers the cellular
phenotype!!!
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$The bad news:

si/shRNAs

$ limited cellular UpPtake

$ low biological Stability

§ unfavourable
pharmacokinetics

®® FONDATION

gSRT FOR MUCOPOLYSACCHARIDOSES

DELIVERY
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S.0ur bet:

Promote targeted BRAIN-DELIVERY
using a special class of

nanocarriers liposomes

U
Stable
Nucleic
Acid
Lipid

Particles




12/01/2021

gSRT FOR MUCOPOLYSACCHARIDOSES

Mean size: ~100 nm

Charge: neutral
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15y
Efficient for in vivo delivery of siRNAs
4

targeted gene-silencing

Several SNALP-formulated
siRNA therapeutic molecules
reached clinical trials and are
under evaluation for efficacy.

+ Patisiran®
1st FDA-approved siRNA drug
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In vivo proof of principle

targeted gene-silencing of the hepatitis B virus
(HBV)

1V injection

54

10910 HBV serum DNA
(copies/mi)

siRNA dose

INDATION
Morrissey et al., (2005) F
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In vivo proof of principle

targeted gene-silencing of the hepatitis B virus

(HBV)

IV injection

Reduction
specific
dose-dependent

lasted up to 7d .
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Morrissey et al, (2005)
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In vivo proof of principle
U

targeted gene-silencing of the hepatitis B virus

(HBV)

IV injection

T plasma half-life
I toxicity
| immunostimmulatory side effects .
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targeted delivery
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JUST A LITTLE INSIGHT...
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N GAGs

biosynthesis genes

Therapeutic use v
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OUR OWN EFFORTS...

early stage of the
HS biosynthetic cascade _
Dermatan/Chondroitin Sulfate (DS/CS)
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MPS III fibroblasts
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MPS III fibroblasts

A LOOK FORWARD...

o Vector design & siRNA encapsulation into SNALPs

o T bioavailability of siRNAs;
o protection from degradation
o control of
circulation time
release rate

o Coupling of specific ligands to
siRNA-carring SNALPs

o Transferrin (11

o Rabies virus peptide derivative ( y

o Efficiency assessment

+ Targeting of brain cells
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OUR COLLABORATORS A LOOK FORWARD...

o M. Concei¢do Pedroso Lima’ R&D group on Vectors and
Gene Therapy

o Center for Neuroscience and Cell Biology
o University of Coimbra
(@ Coimbra)

MPS III fibroblasts
and (hopefully)
neurons
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A LOOK FORWARD... A LOOK FORWARD...
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A LOOK FORWARD... A LITTLE LOOK ON WHAT’S HAPPENING NOW...
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‘baby’ teeth MPS 11T MPS IIT in vitro

from MPS IIT DPSC cultures mixed neuronal testing
patients cultures
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A LITTLE LOOK ON WHAT’S HAPPENING NOW...

1 week later 1+ 1/2 weeks later
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IN THE MEANTIME...
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