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Background Materials and Methods

» To design drug compounds without the risk of seizurogenicity is one of
the significant issues for drug discovery. Although the risk is usually
assessed by animal studies, there are practical difficulties such as the
difficulty in assessing seizures through behavioral observations or
occurrence of spontaneous seizure.

* In vitro assessment of seizurogenicity using rat primary neural cells or
human induced pluripotent stem cell (hiPSC)-derived neural cells have
been reported recently. However, verification of the assay is not
enough because of the lack of knowledge about spices differences,
lot-to-lot differences in cells or the effect of variable experimental
settings.

Test Compounds
Purpose of research . : .

We established a seizures model using a co-culture system of
hiPSC-derived neurons and astrocytes.
This study tested whether the model could detect effects of various
compounds with different mechanisms under single or cumulative

exposure and whether seizure risks could be identified at clinically
toxic concentration ranges.

Summary of Data

Single Dose assay M
Study A Study B

ultiple Dose by Cumulative Addition

Measuring equipment
v'MEA : Maestro Pro (Axion BioSystems)

v'MEA plate: Cytoview (Axion BioSystems) \/ “%
Reagents

v'Cell : iCell® GlutaNeurons, iCell® Astrocytes (FUJIFILM Cellular Dynamics, Inc.) it prons As{f:'c';m

v'Coating agent : 0.1% polyethylenimine

v'"Media : BrainPhys Neural Medium with N2, iCell Neural Supplement B, iCell Nervous System Supplement, and
Penisilln-Spreptomycin
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Data analysis
Neural Calculate parameters
Metric Spike, Burst,
Tool Network Burst (NB)
0.1% DMSO 1.3 yM Amoxapine
hanism of | seizure lisk Clinical side effects
Picrotoxin (PTX) . No data
Pentylenetetrazole (PTZ) GABA antagonist No data
Amoxapine (AXP) No data

Diphenhydramine (DPH) D2R antagonist
Chlorpromazine (CPZ)

Toxic range 1.00~4.00 pg/mL
Toxic range 750 ug/mL~ 2

— Positive
Linopiridine (LPD) . No data
Z-Aminopyridine (4-Ap) | ¢ channel blocker No data .
Pilocarpine (PILO) M2R agonist Lethal dose 60 mg
Theophylline (TPH) A1R inhibitor Toxic range 25 ug/mL~ ¥
Strychnine (STRY) GLR antagonist No data 4
Acetaminophen (AAP) Antipyretic agent Negative No data

%Change of NetworkBurst

* : Significant differences between compound and vehicle (DMSO) (Dunnett's test, p<0.05)
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v The NB was the most sensitive parameter in multiple addition assay.
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v Compounds without clinical data reacted at concentration ranges 2
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similar to those reported previously.
v AAPs that have not been reported to cause seizures clinically were
negative.
v When NB occurs at a high frequency, it is not correctly detected.
v GABA antagonists (PTX, PTZ) and 4-AP yielded inconsistent results.

Conclusion
In our developed a seizure model, we detected the effects of test compounds with different mechanisms under single or cumulative exposure.
We also confirmed that seizure risks could be identified at concentration ranges reported to cause clinical toxicity. Moving forward, we aim to

establish reproducibility.

v mRNA was extracted from the cells four weeks after seeding, and g-PCR
was performed.
v’ The expression of genes associated with seizurogenicity was confirmed.




