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SLC6A1 expression is restricted to a neuronal subtype

Presynaptic
neuron

GAT1 removes GABA from the synaptic o

CY )
Glutamate

space to allow its recycling l

It is expressed in GABAergic neurons, a
fraction of all cortical neurons

Vesicular X
° o Lelease ©
The regulation of SLC6A1 expression might % []EGA“ o ﬁﬂ ®
be essential for a safe and effective AAV- Recycling  ® ° . S C

based gene therapy

Postsynaptic neuron

Guastella et al., 1990; Minelli et al., 1995; Scimemi et al., 2014
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AAV-based gene addition therapy

S Optimize the delivery
NP, B of the transgene
=) .
O Restoration of a SLC6A1 promoter
physiological GAT1

activity in affected
tissues SLC6A1 cassette
Patient carrying a
mutation in SLC6A1 AAV capsid
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AAV delivering a
functional copy of
SLC6A1




Increasing the safety and efficacy of gene addition

SLC6A1 promoter

Regulates where and when
SLC6A1 is expressed

Controls the strength of
expression

SLC6A1 cassette

Contains the SLC6A1 coding
sequence

Can contain additional introns
and regulatory sequences

AAV capsid

Packages and delivers the
transgene

Controls which cells will be
transduced

LISOWSKI®



SLC6A1 promoter design
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Refseq Select
SLCEA1

DNase-seq (@ Brain) 50

https://chip-atlas.org DNase-seq data in neurons

wioiear  Jeond LISOWSKI®
::.:':I‘:.l.l‘r: -Furam L DELIVERING

HOPE



SLC6A1 promoter validation

SLC6A1

/
Clonedin TR R
—

CbH

eGFP cassette

l Polymorphism: 21 bp insertion that creates an enhancer element
and potentiates the activity of the SLC6A1 promoter!

(1) Hirunsatit et al., 2009
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SLC6A1 promoter validation

SLC6A1
/
Clonedin TR R

—
CbH

eGFP cassette

Select in vitro the most specific and effective SLC6A1

promoter
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Promoter screening in human neurons
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P2 is highly specific towards GABAergic neurons

Targeting efficiency Targeting specificity
100- 100-
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UT CbH Syn P1 P2 P3 P4 P5 UT CbH Syn P1 P2 P3 P4 P5

- CbH and Syn target nearly 100% of all - Syn and CbH target other cell types

GAT1+ neurons _ .
- P1 and P2 are highly specific (>85%)
- P2 (86%) is the most effective SLC6A1
promoter
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In vivo promoter and capsid selection

AAV2-M1

e
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N=15
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]
> versions of the AAV9 ICV injection in
SLC6AT promoter AAV-PHP.eB WT mice

Select in vivo the most specific and effective SLC6A1

promoter and AAV capsid

In collaboration with Paz Lab, Gladstone Institute
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P2 is highly specific towards GABAergic neurons

SLC6A1 promoter
1 I

P2 is effective and specific in targeting
human GABAergic neurons

The in vivo screening will allow to further
validate the SLC6A1 promoter
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AAV capsid

The in vivo screening will allow to select
the best performing capsid
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Cassette design: enhancers and introns

Cl1 SLC6A1 CDS
SLC6A1 cassette
2 — Jmtro —sicenz cos CbH
promoter
C3 5’'UTR L SLC6A1 CDS Cloned o
ITR ITR
c4 a
C5
Cé6 5’'UTR L

Select the most effective SLC6A1 cassette
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Cassette design: enhancers and introns

c1 SLC6AL CDS
C2 ] SLC6A1 CDS HEK 293T
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Select the most effective SLC6A1 cassette
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Cassette design: polymorphism

SLC6A1 cassette
c2 ] SLC6A1 CDS

CbH

promoter
8 S'UTRL To be

cloned in e e

—

7 ___Jnton] ___ sicearcps
_

8 5’UTRL

I Polymorphism c.259T>C (p.Phe87Leu)

- Predicted to be non pathogenic

- Allows for higher GAT1 activity?!
(1) Silva et al., 2024
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Future plans

SLC6A1
Promoter

Transduction of
patient-derived

SLcentn brain organoids
promoter

SLC6A1 cassette

ITR

SLC6A1 cassette ‘ E

ICV injection in
Slc6al+/- mice
In collaboration with Paz Lab, Gladstone Institute

* Jeonn LISOWSKI®
@ swcn 4T Gongl ® LB e



Future plans

SLC6A1 promoter

v Selected the best
promoter in vitro

Finish analyzing
samples to select
promoter in vivo

SLC6A1 cassette

v" Selected the best
cassettes in vitro

Test non-pathogenic
variant in vitro

AAV capsid

Finish analyzing
samples to select
capsid in vivo

Therapeutic product

v" Generated iPSC from
2 patients

Waiting for selection of
the best promoter and
cassette
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THANKS!

Do you have any questions?

llisowski@cmri.org.au
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