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Seizure liabllity remains a significant cause of attrition
throughout drug development. The resulting loss of
competitiveness, delays, increased costs, and considerable
safety risk all emphasise the need for improved methodologies
to accurately detect seizure liability earlier In drug
development. Current methods rely on nonclinical rodent and
non-rodent studies. ldeally, novel, high-throughput In vitro
methods would provide an earlier prediction of seizurogenic
risk that could eliminate liabllities early in discovery while there
are still options in chemistry and reduce the reliance on costly
animal studies with questionable translation. The involvement
of numerous 1on channels Iin seizure provides an opportunity
for a new paradigm In screening. Akin to the success of
screening against a panel of Ion channels to reduce
cardiovascular safety liability (CiPA), the involvement of ion
channels In seizure suggests that a similar approach to early
seizure detection Is valid.

1. ION CHANNEL SELECTION

2. SELECTED SEIZURE RELATED ION CHANNELS

Sodium ion channels
Nav1.1 (SCN1A)
Nav1.2 (SCN2A)
Nav1.6 (SCNSA)

Ligand gated ion channels
GABA a,B,y; (GABRA1/B2/G3)

Nicotinic o,3, (CHRNA4/B2)
NMDA 1/2A (GRIN1/2A)

Calcium ion channel
Cav2.1 (CACNA1A)

Potassium ion channels
Kvl.1 (KCNA1)

Kv2.1 (KCNB1)

Kv3.1 (KCNC1)

Kva.2 (KCND2)

Kv7.2/7.3 (KCNQ2/KCNQ3)
Kv7.3/7.5 (KCNQ3/KCNQ5)
KCal.1 (KCNMA1)

KCa4.1 (KCNT1)

3. VALIDATION COMPOUNDS

4-AP
Amoxapine
Amoxicillin

Bupropion

Clozapine

Enoxacin
Linopirdine
Paroxetine
Picrotoxin

Pilocarpine

Seroquel

Strychnine

Chlorpromazine

Diphenhydramine

Pentylenetetrazole
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Seizurogenic compounds
with various MOAs were
used to validate the
chosen ion channels

1 — Potassium channel antagonist
2 — Glycine receptor antagonist

3 — Muscarinic agonist

4 — Broad spectrum antibiotic

5 — CNS acting drug

6 — GABA-A receptor antagonist

7 — Used in vivo to induce seizures
8 — Causes seizures in humans

15 ion channels were selected based on weight of evidence
100s of
ion channels
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4. INITIAL SCREENING DATA

* The activity of the validation compounds was assessed in the seizure related ion channels which were stably expressed in recombinant CHO or HEK cell lines
* lon currents were measured by automated patch-clamp (Q patch, Sophion/lon Works, Molecular devices) at ambient temperature and 6 or 8-point curves were generated
* A compound that showed activity in our assay was considered a positive hit. An appropriate positive control was included for each ion channel

= In house testing in progress; v * = validated from literature; AED = anti-epileptic drug
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5. DISCUSSION AND CONCLUSIONS

Typically, the potassium channels were sensitive to more compounds than the sodium channels
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The 3 sodium ion channels tested have a similar inhibition profile, therefore inclusion of only one sodium channel may be sufficient
ne GABA-A receptor antagonists and pilocarpine show strong specificity for their targets
ne CNS acting drugs exhibit activity on many potassium and sodium ion channels, outside of their accepted MOAs
nese initial studies highlight the potential utility of a seizure ion channel screening panel to provide mechanistic information and support optimal drug design
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