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Abstract

Background: Progressive supranuclear palsy (PSP) is a devastating neurodegenerative
disorder with rapid progression to death. Multiple efforts to develop a disease-
modifying therapy for PSP have yet to succeed. We previously reported the discovery
of three potential therapeutic targets for PSP. These three genes, DDR2, KANK2, and
STOM, are consistently upregulated in the brains of PSP patients and mouse models
of tauopathy. Reducing their expression in a drosophila model significantly rescued the
tau-induced eye degeneration and tau seeding activity. To translate these targets into
the clinic, we are developing antisense oligonucleotides (ASO) as potential therapies.
Method: We screened candidate ASOs in neuroglioma cell line H4. ASO hits were
validated for their potency and safety. We also used iPSC-derived neurons from PSP
patients to test the potency and potential toxicity of our ASOs. To investigate target
engagement, therapeutic efficacy and preliminary pharmacodynamic properties, we
treated iPSC-derived midbrain organoids with the ASO leads. Lastly, we will assess
the off-target effects of the ASOs by investigating the levels of mRNA transcripts that
share similar sequences as our targets using RNAseq.

Result: Our in vitro screening identified ASO leads that significantly reduce the target
gene expressions at mMRNA and protein levels in a dose-dependent manner. The ASO
hits also exhibit low cellular toxicity in the H4 cell line. Upon treating iPSC neurons with
ASO hits, we were able to validate the dose-dependent reduction of target mRNAs.
Cell viability analysis indicated low toxicity, suggesting that these ASOs are potent and
safe. In midbrain organoid model, DDR2-targeting ASO showed time-dependent target

engagement and were prioritized for further development.
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Conclusion: We developed candidate therapeutics for PSP using ASOs that silence
novel therapeutic targets discovered in our systems based cross-species screening. We
showed that our ASOs have low toxicity and confirmed target engagement at both
mRNA and protein levels in vitro. The results suggest a favorable preclinical profile
of our ASO leads that warrants additional investigations. Importantly, PSP shares
congruent pathophysiological changes with other tauopathies, such as Alzheimer’s
disease. These common perturbed pathways indicate that our ASOs can be potentially

repurposed for multiple neurodegenerative tauopathies.
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