Delivering antisense oligonucleotides
to the murine brain using image-
guided focused ultrasound

Dr Kara L. Vine-Perrow
kara@uow.edu.au

CRS 2022 Annual Meeting & Expo

July 1115, 2022 | Montreal Congress Center, Monireal Canada nced Deli ;


mailto:kara@uow.edu.au

Amyotrophic Lateral Sclerosis (ALS)
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SOD1 best studied causative gene
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Antisense oligonucleotides targetmg SOD1
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CaP-lipid nanoparticles (NPs) to deliver ASOs
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Accumulation NPs in zebrafish brain and spinal cord
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NPs reduce renal clearance of SOD1 ASO
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(A) Naked SOD1 ASO
(B) Non-functionalised CaP-lipid NPs
(C) Functionalised CaP-lipid NPs
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FUS non-invasive approach to open BBB
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Optimisation of ultrasound conditions
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FUS increases ASO-loaded NP delivery to the brain
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Extent of BBB opening correlates to NP uptake in brain

Mouse 1
-
£
[72]
m
N = E
£ = -~
£ 8x108- £ x
= S 8x10%8q o B
2 S © E
= A E % E
—_ 8. ’ -~ =
g 610 7 6x108- = 2
= a > s
(2] ~ (o))
o Z 4x10%7 e §4x103— 5 3
E ' “e 2 s o
S ox1084 ® Actual trend (R = 0.96) £ “’
g -®- Theoritical trend R? = 1) € 2x10%+
S -
a 0 T l T 'I T I :
3 50000 100000 150000 200000 g 0-
(I8
Gd uptake (nmol) = 0\ 0‘1, 0‘5
@o @o \*o
RRRRRRR Ficiency

Gayathri Edlrlweera




FUS-mediated BBB opening did not induce astrocyte or
microglial activation
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Summary and study conclusions

o CaP-lipid NPs encapsulating SOD1-ASO significantly down-regulate SOD1 protein
expression (HEK293), rapid accumulation in primary motor neuron cell cultures and
zebrafish model of ALS.

o FUS + MBs significantly improves the delivery of ASO-loaded CaP-lipid NPs to the
brain compared to control mice receiving FUS without microbubbles.

o FUS-mediated opening of the BBB is transient and without evidence of any
perturbation in the neural microenvironment, parenchymal injury or necrosis
indicating the treatment is well tolerated.

o Efficacy of SOD1-ASO-loaded CaP-lipid NPs in the transgenic G93A SOD1 ALS mouse
model.
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