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Introduction
Autosomal Dominant Nocturnal Frontal Lobe Epilepsy
(ADNFLE) is an uncommon form of epilepsy which causes partial
seizures that usually occur at night and almost exclusively during
sleep which are characterized by brief tonic or hyperkinetic motor
activity without alteration in consciousness. There is some specific
cholinergic receptor, nicotinic genes which their mutations can
cause ADNFLE like CHRNA2, CHRNA4 and CHRNB2. In this study
we have reviewed the effects of Pore-forming M2 domains of
CHRNA4 and CHRNB2 genes in occurrence of ADNFLE.

Autosomal Dominant Nocturnal Frontal Lobe Epilepsy
(ADNFLE) is an uncommon form of epilepsy which its seizure
characteristics tend to occur in clusters - brief motor episodes
with hyperkinetic and dystonic features or tonic manifestations.
ADNFLE as a focal epilepsy syndrome is described with a single
gene inheritance pattern. Its onset ranges from infancy to
adulthood although late childhood – about seven to twelve years
of age – is the main onset time. Usually the first seizure occurs
before the age of twenty and the men and women can be equally
affected. The seizures in ADNFLE are usually of sudden onset and
would terminate without Post-ictal symptoms and Consciousness
is usually preserved during the seizures. A non-specific Aura can
be experienced in about two thirds of the patients. Occurrence
of secondary GTCSs is very infrequent in ADNFLE unless in the
untreated patients or after medication withdrawal. Severity of
ADNFLE is markedly variable between families and their affected
members [1-5].
Penetrance of ADNFLE is about seventy percent in some families
and can be very much lower in others. CHRNA4 and CHRNB2 are
two ADNFLE gene loci which were initially identified. CHRNA4
encodes the neuronal nicotinic acetylcholine receptor Alpha
4-subunit protein and is located at chromosome region 20q13.2–
q13.3. CHRNB2 encodes the neuronal nicotinic acetylcholine

receptor Beta 2-subunit protein and is located at chromosome
region 1q21.3 (Later in some families with ADNFLE such genes
were excluded, and one family was linked to chromosome 15q24).
CHRNA2 is another identified gene for a type of ADNFLE which a
familial sleep-related focal epilepsy is and encodes the neuronal
cholinergic receptor Alpha 2- subunit protein and is located on
chromosome 8p21 [6,7].
Acetylcholine signals can be transduced by two different
types of receptors which are Muscarinic and Nicotinic. Muscarinic
receptors signals are relatively slow but Nicotinic receptors
mediate fast synaptic transmission. They are very important for
development and synaptic plasticity and participate in learning,
memory, and attention. Acetylcholine is released into the synaptic
cleft but also at non-synaptic sites.

Its Release is episodic and in a pulsed manner. Nicotinic
acetylcholine receptors can adopt one of three functional states
based on Presence, Abundance and Timing of acetylcholine
binding: Closed at rest, Open pore and Closed desensitized. Any
Prolonged exposure to low doses of acetylcholine, nicotine or a
nicotinic agonist can cause desensitization which can stabilize the
receptor in a closed state and unresponsive to further stimulation.
Five transmembrane subunits which are arranged around a central
water-filled pore would assemble Nicotinic acetylcholine receptors.
Missense or Insertions-deletions mutations in CHRNA4, CHRNB2
and CHRNA2 which affect the transmembrane or nearby domains
of the respective proteins and consequently affecting the kinetics of
the ion pore, can cause ADNFLE. Mutations in CHRNB2 and CHRNA2
are usually Gain-of-function ones but CHRNA4 mutations can be
either Gain-of-function or Loss-of-function ones. The mutations
can convert a Serine to Phenylalanine in the M2 transmembrane
domain which is an important structure which mediates Ionic
permeability and also affect Pore-forming amino acids and cause
ADNFLE [8-10].
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