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Gene therapy medicinal products on the Market (US/EU)
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Gene transfer vectors
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CAR T cell studies world-wide
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Chimeric antigen receptors (CARS)
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CAR mediated killing of tumor cells
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Conventional CAR therapy
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A lentiviral vector B adeno-associated vector =
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Engineering process for receptor-targeting
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More than 99% target cell selectivity based on scRNA seq

scRNA-seq

Flow cytometry

cD4
50
& 25 "
1 4
o
& = IB
3 2 2
0
50 i
T8
g -4 o 4
UMAP_1
FCGR3A
504
25
f\l. 5
0o 4
% 3
S 25 :
50 9
s
g 4 u] 4
UMAP_1

FACS scRNA ‘
CARNah cells
CD8+ CD8+CAR+
A 22.52%
0 . cDSB
O | T 1073 o
()
CD8-LV 9|3 ol | |
‘E S 10°3 o ' ;
s oI
|7 g 25 2
. ' 1
102] | n
> : CD4+CAR+ . ‘:
10732.60% 0.14% -
-10” 10° 10t 10° 4umﬁ?1 g
] —
oAR TRDC
CD8+ CD8+CAR+ i
A 10°421.02% 32.21% : E
:' 00 f
8 < 10%3 o ;
o |2 3. }:
VSV-LV ."é ;é 10 504 0
& ; T8
4 '] 4
e .' CDa+C UMAP_1
Jlepa+is AT .CDA+CARY
10 lore% | . 36.02% uM

5

-10° 10

10° 10*
—szé'A CAR

Charitidis et al. (2021)



Liver gene transfer can be prevented by receptor targeting
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Proof of concept for in vivo generation of human CAR T cells
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In vivo CAR therapy has arrived in biotech industry and the clinic

In-Situ Engineering of Immune cells Creates “Drug”
Model significantly lowering cost and complexity
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and CTN Clearance from the IND Application for UB-VV111, a CD19 Directed in
TGA to Commence a Phase  situ CAR T for Hematologic Malignancies
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« UB-Willis potentially the first in situ generated CD19 chimeric antigen receptor (CAR)-T cell therapy to be evaluated in
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J u |)" 09: 2024 the clearance of its Investigational New Drug (IND) application by the U.S. Food and Drug Administration (FDA) for UB-WW111, a gene

therapy that generates CD19 CAR T-cells in situ, intended to treat hematologic malignancies. Umoja expects to initiate a Phase 1

PHILADELPHIA, July 9, 2024 /PRNewswire/
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to enter the clinic.

off-the-shelf enables immediate treatment

read more



Targeting ligand is key for sucessful receptor-targeting




DARPIns — a small and stable alternative to antibodies
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J DARPin (~14-28 kDa) Designed Ankyrin Repeat Proteins

= High affinity binders (<5-100 pM)

* |ncreased thermodynamic stability (66-85°C)
= Small size (~14-21 kDa, 10% of an IgG)

= Expressed at high levels in E.coli (1-10 g/L)

Harmansa & Affolter, 2018

= Absence of cysteines




Screening procedure for target-receptor specific DARPins
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DARPin F11 binds CD32a (FcyRIIA) a target for HIV reservoir cells
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Designing receptor-targeted AAVs

Minch etal, 2013 [—=»  Michels et al, 2021
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DARPiIns are visible on the surface of DART-AAVs by cryo-electron microscopy
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Her2-AAV delivers genes into tumors of immunocompetent mice
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Survival benefit in mice bearing subcutaneous GL261-HER2* tumors
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RNA lipid Nanoparticles (RNA-LNPs)
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In Vivo Gene Editing for Transthyretin Amyloidosis
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RNA-LNPs for treatment of propionic acidemia
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Tissue/cell targeting with RNA-LNPs
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Take Home Message

« In vivo CAR delivery has the potential to bring a new therapeutic strategy into clinics.
The first clinical trials based on this strategy are about to start and will tell about feasibility in patients.
Highly specific T-cell targeted vectors are key.

 DARPIns are ideal for receptor-targeting: they can be selected for any receptor of choice and
even discriminate between closely related cell surface molecules

« The recent development of DART-AAVs expands the vector repertoire for targeted in vivo gene therapy.
Bi-specific AAVs enable AND-gated receptor usage, which allows for the first time
to target therapy relevant cells defined by two markers.

 DARPIn-targeted RNA-LNPs are under development. Administration in mouse models will be
crucial to assess their activities in comparison to viral vectors.
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