Utilising In Vitro Assays to Assess Drug-Induced Central Nervous System Liabilities
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INTRODUCTION

* Central nervous system (CNS) liabilities, such as seizure and sedation, remain a

a better decision

RESULTS

Sedative compounds decreased hiPSC population activity and modulated ion channel activity

significant cause of attrition during drug discovery and development. Typically, they are NDIPLON :
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co-cultures, and the ion flux of several CNS-related ion channels.
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K\7.2/7.3, Na, 1.2, GABA-a,,Y,, nicotinic-a,B, or K,,2.1 ion channels. e, it | T SR P \
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* 5- or 6-point dose-response curves were produced for all modulators to generate IC.,
or EC;, values.
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* On day in vitro (DIV) 21-31, spontaneous electrical activity was recorded for 15 minutes
at baseline and 1 hour after exposure to compounds or solvent controls. Compounds exhibited mixed activity across CNS ion channels DISCUSSION AND CONCLUSIONS
SPONTANEOUS ACTIVITY OF HIPSC NEURONAL CELLS Table 1. Activity of 19 compounds (14 with reported sedative activity and 5 negative controls) at 9 neuronal ion . . . . .
DIV5S DIV22 C— channels implicated in central nervous system function. Compounds are grouped by primary neuronal target. Key * Most sedative compounds induced a clear sedation-like phenotype In
L it depicts compound activity. Abbreviations: GABA (y-aminobutyric acid), GPCR (G-protein coupled receptor), . ) . _ .
Burst / N NMDA (N-methyl-D-aspartate), THC (tetrahydrocannabinol), VGCC (voltage-gated calcium channel) and hiPSC-derived neuronal co-cultures (decreased flrmg rate and network burst
VGSC (voltage-gated sodium channel). activity), whilst others (e.g. baclofen and memantine) produced a more
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S I - YOV A Baclofen | >100pM | >100pM | >100pM | 87.97yM | >t00pM | >100pM | >t00pM | >100pM | >100pM * GABA, muscimol and indiplon increased GABA-a,f,y, current, confirming
i Ethanol >100pM | >100pM | >100pM | >100pM | >100pM >100 uM their agonistic effects.
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e o GABA >100pM | >100pM | >100pM | >100pM | >100uM >100pM | 30.93pM * Most sedative compounds inhibited activity of at least one ion channel in our
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. . . o Dextromethorphan | > 100 M >100pM_ [EOOSIMIN >100pM | >100pM | 5226M ion channels may play a role in drug-induce sedative liabilities.
WMFR: Weighted mean firing rate; based on electrodes with act|V|ty: ™1 2100% NMDA Memantine | 34.61pM >100pM | 3438yM | >100pM | 56.63yM | >100pM y piay 5
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No. spikes/network burst: Average number of spikes in a network burst. | 10t0 -50% L-DOPA >100pM | >100pM | >100pM | >100yM | >100pM | >100M | >100uM o o . , N
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: : : : cetaminophen | >100 >100 1 >100 >100 >100 4 >100 >100 >100 >100 | : : . . :
pooled inter-electrode cross-correlation normalised to auto-correlations. V- -50t0-99% e IR R R TR R R BT recapitulating expected clinical outcomes. This further e
High values indicate greater synchronicity of the network. bl -100% Negative controls | Ibuprofen >100pM | >100pyM | >100pM | >100pM | >100pM | >100pM | >100pM | >100pM | >100uM validates the model as a translationally relevant screen which I
*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001 (one-way ANOVA with post-hoc Dunnet’s test) Vl-taml-nBG L I shows promise for sedation @ - ré
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