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Developing antiepileptic drug candidates with the novel KCNQ2 agonist Ebio1 as a lead
Huaiyu Yang
School of Life Sciences, East China Normal University, Shanghai, China
MAIN TEXT:
We reported a new scafold compound, Ebio1, serving as subtype-selective activator for the KCNQ2 and KCNQ2/3 channels (Nat Chem Biol, 2024, 20:847). Single-channel patch-clamp, cryogenic-electron microscopy and molecular dynamic simulations, along with chemical derivatives, reveal that Ebio1 engages the KCNQ2 activation by generating an extended channel gate with a larger conductance at the saturating voltage (+50 mV). This mechanism is diferent from the previously observed activation mechanism of ligands on voltage-gated ion channels. Ebio1 caused S6 helices to perform a twist-to-open movement, which was sufcient to open the KCNQ2 gate. Then, Using Ebio1 as a lead compound, we designed and synthesized a series of derivatives and evaluated their antiepileptic activities and drug-like profiles. A drug candidate with a developability profile has been found. The candidate exhibits high potency and favorable subtype selectivity to the KCNQ2 and KCNQ2/3. It has minimal effects on the urinary system. It exhibited high antiepileptic activity in mouse models, particularly with an EC50 value of 0.67 mg/kg in the MES test. In the neurotoxicity assessment with the Rotarod test, the TD50 value of the candidate is 6.7 mg/kg. Thus, compared with investigational drugs, the candidate drug has an advantage in terms of its safety window. Moreover, in a series of pharmacokinetic experiments and toxicology experiments, the candidate molecule also demonstrated a favorable drug-like profile. We will present the above results.
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