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Mutations in the EFHC1 gene as causes of epilepsy
Stogmann et al. studied 61 patients with idiopathic generalized epilepsy syndromes for mutations in the
EFHC1 gene and detected three novel heterozygous missense mutations (I174V, C259Y, A394S) and one
possibly pathogenic variant in the 3=UTR (2014t�c). Mutations in this gene may underlie different epilepsy
syndromes.
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Epilepsy genetics: Complexity unmasked, conundrums revealed

Commentary by Samuel F. Berkovic, MD

Molecular genetics has trans-
formed the diagnosis and under-
standing of numerous single
gene disorders. This success has
rarely been duplicated in com-
mon neurologic disorders with
complex inheritance.

Idiopathic generalized epilep-
sies, including the common syn-
drome of juvenile myoclonic
epilepsy (JME), are a good ex-
ample. In 1988 a locus for JME
on chromosome 6p was report-
ed.1 The finding was replicated
by some but not others, it was
said to be specific to JME by
some but not all, there was de-
bate as to the precise location
and number of loci for JME on
chromosome 6, and no causative
gene was definitively identified.
Frustratingly, such inconsis-
tency across laboratories is
usual in complex disorders.

Finally, in 2004, a consor-
tium led by Japanese and US
investigators found mutations

in the gene EFHC1 on chromo-
some 6 in a few JME families.2
This was an important advance,
but the frequency of families
with mutations could not ac-
count for the positive linkage
signals. Stogmann et al.3 now
report mutations in an indepen-
dent Austrian sample, in spo-
radic (as opposed to familial)
cases and in a wider spectrum
of phenotypes, including other
forms of idiopathic generalized
epilepsy and one case of tempo-
ral lobe epilepsy. The case for
these mutations being causative
is not completely conclusive
since functional studies of mu-
tant channels have not yet been
carried out. Nonetheless, their
findings strengthen the case for
EFHC1 contributing to the com-
plex inheritance of idiopathic
epilepsies.

Conundrums remain in terms
of reconciling the early linkage
studies and determining the at-

tributable risk of EFHC1 muta-
tions in particular epilepsies.
The function of EFHC1 is un-
clear; roles in apoptosis2 and cil-
iary function4 have been
proposed. Importantly, EFHC1
is not known to have a direct or
indirect role in ion channel
function, as opposed to other
confirmed idiopathic epilepsy
genes.
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