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Figure 1: ALS neuronal pathology:
OxPC formation and protein
aggregation. In ALS, altered lipid
metabolism and increased production
of OxPC are present. These toxic
species are fransported on
apolipoproteins, which become
modified and can be recognized by
receptors at the cellular membrane of
motor neurons. OxPC are toxic to
motor neurons, given their inability to
efficiently metabolize fatty acids. As a
consequence, these toxic species
accumulate in the axonal segment of
motor neurons, causing toxicity. This
toxicity cascade  increases the
production of TDP-43 aggregates,
which impair the normal franslation of
mitochondrial proteins and cause NMJ
malfunctioning. Ultimately, oxidative
stress alongside protein aggregation
leads to the degeneration and

Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease
characterized by the progressive loss of motor neurons, eventually leading to
paralysis and premature death. Nuclear TAR DNA binding protein 43 (TDP-43) is an
RNA binding protein essential for neuronal health, but misfolded and aggregated
TDP-43 mis-localizes to the cytoplasm leading to a loss of function and gain of
toxicity pathology thought to be involved in 97% of ALS cases. Misfolded and
aggregated TDP-43 is linked to mitochondrial dysfunction, axonal transport defects,
and to the neuromuscular junction (NMJ) pathology that characterizes ALS (Fig. 1).
In addition to TDP-43 misfolding, the main metabolic abnormality in ALS motor
neurons is a dramatically increased production of glycerophospholipids leading
to accumulation of neurotoxic oxidized phosphocholines (OxPCs) that
cause neuronal death (Fig. 1).
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We have developed two therapeutic strategies for ALS: (1) AAV-
delivered scFv’s (Vectorized Transformative Antibodies, VecTabs®) expressed as an
infrabody targeting aggregated TDP-43 (a-TDP-43 VecTab); (2) VecTabs® expressed
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Results

AAV-delivered VecTabs® are expressed in iPSC-derived neuronal cells and therapeutically relevant CNS areas
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Figure 4: (A) The BBB-model consists of human brain endothelial cells in the top channel (blood side) an ECM-gel and astrocytes on the botftom
Figure 3: (A) Dose-dependent AAV transduction levels quantified by the percentage of GFP positive cells. (B) VecTabs® expression channel (brain side). PECAM-1 ((TRITC) was used as a marker of endothelial junction integrity; Myc (FITC) was used to detect AAV-VecTab
) o , ) : ' : expression and measure transduction efficiency (tag). (B) Samples from BBB-on-a-chip were collected at different timepoints post-transduction.
analysis by ELISA in disease affected cell types, showing a dose-dependent VecTabs® expression upon tfransduction. RT-QPCR was performed fo quantify AAV crossing from the blood fo the brain side (ECM. extracellular mairix).

o-TDP-43 VecTab reverts ALS hallmarks in patient derived motor neurons || a-OxPC VecTab reveris OxPC-toxicity in patient derived motor neurons
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Summary and Future steps

d Successful AAV transduction and VecTabs® expression were demonstrated in iPSC-derived models, including different CNS regions.

d VecTabs®successfully reverted gene expression changes, pathological TDP-43 aggregates and OxPC-mediated neuronal toxicity in different in-vitro ALS systems.

d Our models provide a framework for pre-clinical screening of different therapeuticstrategies (incl. VecTabs®) targeting CNS diseases.
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