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New insights into molecular and cellular
mechanisms of epilepsy

Epilepsy is a common neurological disorder that is characterized by recurrent unprovoked seizures. There
are many different types of epilepsy that can be divided by presumptive cause. Inherited idiopathic epilepsies
arise from mutations in different genes. The majority of those genes code for voltage-dependent and ligand-gated
ion channels.

For example, mutations in the genes encoding the potassium channels KCNQZ2 and KCNQ3 have been
identified in several families with benign neonatal familial convulsions, an autosomal dominant epilepsy of
infancy. These K*-channels contribute to the native muscarinic-sensitive K*-current that regulates excitability of
numerous types of neurons and KCNQ channel activators such as retigabine are effective in epilepsy treatment.
Based on structural models, biochemical experiments and electrophysiological measurements, we have
characterised in recent years the binding site and the mode of action of retigabine on KCNQ channels.
Interestingly, KCNQ2 and KCNQ3 form homomeric and heteromeric channels. In different recent studies we
identified a domain, which specifically regulates the subunit-specific assembly of these channels. This domain
comprises two coiled-coil domains, assembles into tetramers and probably directs the tetramerization of
functional channel complexes.

In a similar context our group has recently shown that mutations in a lysosomal membrane protein (LIMP-
2) are associated with a syndrome that is characterized by a focal glomerulosclerosis and progressive myoclonic
epilepsy associated with accumulation of storage material in the brain. We could also show that LIMP2 and
specifically a coil-coiled region within its luminal domain serves as a receptor for transporting glucocerebrosidase
to the lysosome, an enzyme that specifically degrades glucocerebroside. Dysfunction of the enzyme leads to
accumulation of the substrate in Gaucher disease, which is the most common inherited lysosomal storage disease
and can be also associated with neurological dysfunction, such as seizures.
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