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Case Report

Identification of a novel SNAP29 mutation in a patient
with nocturnal frontal lobe epilepsy with long
interictal and ictal phases: a case report
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Abstract: Background: Nocturnal frontal lobe epilepsy is a rare type of focal epilepsy in which seizures occur almost
exclusively during sleep. It can be sporadic or autosomal dominant; the familial form has been linked to mutations
in the genes coding for the subunits of the neuronal acetylcholine receptors and novel gene mutations (KCNT1,
DEPDC). The clinical features and pathogenetic variants nocturnal frontal lobe epilepsy are not well-characterized.
Case report: We describe a 32-year-old woman who presented with a 4-year-long history of epileptic seizures. The
seizures manifested as episodes of convulsions, rigidity and pain in the right extremities, accompanied by a sense
of fear. Each episode lasted for several seconds. Loss of consciousness and urinary incontinence seldom occurred.
The interictal period was 3 months, and the ictal period reached up to 1 month. During the ictal period, clusters of
seizures occurred every night. Treatment with carbamazepine was effective. Exome sequencing analysis disclosed
a novel heterozygous mutation (c.766C>T) in the SNAP29 gene. Conclusion: Nocturnal frontal lobe epilepsy with
long interictal and ictal phases is an extremely rare disease. The detected mutation (c.766C>T) in chr22:21242113
loci has never been reported previously. Our findings will add to the current understanding as well as the genetic
profiles of nocturnal frontal lobe epilepsy.
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Introduction

Nocturnal frontal lobe epilepsy is a specific
type of focal epilepsy characterized by noctur-
nal seizures that occur almost exclusively dur-
ing sleep [1, 2]. Itis an extremely rare condition;
however, owing to the advances in electroen-
cephalography (EEG), the condition is being
increasingly identified [3]. Nocturnal frontal
lobe epilepsy is characterized by clusters of
motor seizures that occur during non-REM
sleep; the ictal phase is typically transient [3]. It
can be sporadic, or occur as an autosomal
dominant form, which is also known as autoso-
mal dominant nocturnal frontal lobe epilepsy
(ADNFLE). Previously reported pathogenetic
variants have included mutations in the genes
coding for the subunits of the neuronal acetyl-
choline receptors (nAChR), and some novel
gene mutations (such as those of KCNT1 and
DEPDC).

Herein, we report a case of nocturnal frontal
lobe epilepsy with long interictal and ictal phas-
es, whose clinical features mimicked ADNFLE.
On exome sequencing analysis, a novel hetero-
zygous mutation (c.766C>T) in the SNAP29
gene was detected.

Case report

A 32-year-old woman presented to us in Jan
2015 with a 4-year-long history of epileptic sei-
zures. In Jan 2011, she experienced the first
episode of seizures soon after she fell asleep at
night. The seizures manifested as convulsions,
rigidity and pain in the right extremities; a sense
of fear and muscle twitches were particularly
notable. The episode lasted for several sec-
onds. There was no loss of consciousness or
urinary incontinence. There were multiple sei-
zures, and she was not able to fall asleep.
During these four years, the interictal period
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Figure 1. Brain magnetic resonance imaging during the ictal phase was normal.

was approximately 3 months; the ictal period
could last up to one month. The seizures
occurred exclusively during sleep; during the
ictal period, the seizures occurred during day-
time sleep as well. There was seldom loss of
consciousness or urinary incontinence. She
denied any history of febrile convulsions, head
injury, intracranial infection or family history of
epilepsy. Physical examination was unremark-
able.

Brain magnetic resonance imaging during the
ictal phase was normal (Figure 1). 24-hour EEG
showed normal background activity (Figure
2A); several clinical seizures were monitored in
the non-REM Il phase, during which the patient
developed convulsions and rigidity in the right
extremities (symptoms were more significant in
the right lower extremity) with a suffering
expression; real-time EEG showed low-ampli-
tude fast wave activities and several muscle
artifacts which tended to alleviate as the sei-
zure relieved (Figure 2B, 2C); during the REM-
sleep stage, slow waves were noted in the left
frontal area (Figure 2D).

The hepatorenal function, blood routine investi-
gations including serum electrolytes and elec-
trocardiogram were normal. For genetic analy-
sis, we performed DNA sequencing for 527
known epilepsy-related genes, and found a no-
vel heterozygous nonsense mutation (c.766-
C>T) in the SNAP29 gene (Figure 3). This single-
stranded mutation was predicted to cause a
premature termination codon at nucleotides
(NTs) 766 to 768 to generate a truncated pro-
tein of 255 amino acids. Initially, levetiracetam
was administrated (500 mg twice daily), but the
seizures were not relieved. Three months later,
we shifted the patient to carbamazepine (200
mg twice daily), and the seizures were well con-
trolled. During the follow-up period of half a
year, no epileptic seizure occurred.
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Discussion

Frontal lobe epilepsy is the second most com-
mon form of focal epilepsy after temporal lobe
epilepsy. Due to the complex anatomical and
functional features of the frontal lobe, the clini-
cal manifestations of frontal lobe epilepsy tend
to show considerable variability. Epileptic aura,
especially fear aura, has been frequently
reported in patients with frontal lobe epilepsy
[4]. Ictal presentations of frontal lobe epilepsy
are characterized by remarkable motor behav-
ior or sustained asymmetric dystonic posture,
such as posturing tonic seizure, focal clonic
activity, agitation of hands and semi-purpose-
ful motor automatism, which suggests the
involvement of supplementary motor area
(SMA) and premotor cortex in the frontal lobe
[B].

Frontal lobe epilepsy usually manifests as clus-
ters of transient seizures which last for less
than one minute [6-8], and these occur more
frequently in the nighttime. Though the long
interictal phase alternating with long ictal
phase can be common in frontal lobe epilepsy,
the longest interval has not yet been systemati-
cally studied.

The seizures associated with ADNFLE can
begin anytime from infancy to mid-adulthood;
however, most begin in childhood. Approxi-
mately 35% to 60% of patients with frontal lobe
epilepsy are characterized by nocturnal sei-
zures that occur almost exclusively during sleep
[9, 10]. These patients have been classified
into a specific subgroup, known as nocturnal
frontal lobe epilepsy (NFLE) [7, 11, 12]. In
1994, Scheffer et al. first described its familial
form, ADNFLE, which is characterized by clus-
ters of motor seizures during sleep [13].
Steinlein discovered the epilepsy-related gene
mutation in 1995. ADNFLE was the first epilep-
sy syndrome for which monogenetic bases
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Figure 2. 24-hour EEG showed normal background activity (A). During seizure episodes, real-time EEG showed low-
amplitude fast wave activity and several muscle artifacts (B). The electric amplitudes reduced significantly as the
seizure resolved (C). During REM-sleep stage, slow waves were noted in the left frontal area (D).
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- C T G in the differential diagnosis
[19-21]. In the current case,
though the middle-aged onset
is atypical, the high frequency
of seizures, concurrent loss of
consciousness, and abnormal
EEG helped us identify noctur-
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Figure 3. DNA sequencing revealed a novel heterozygous nonsense
mutation (c.766C>T) in the SNAP29 gene (chr22:21242113).

were identified [14]. Recently, several gene vari-
ations related to ADNFLE have been reported,
including CHRNA4, CHRNB2, and CHRNAZ2;
these genes code for different parts (subunits)
of a larger molecule called a neuronal nicotinic
acetylcholine receptor, and this receptor plays
an important role in inter-neuronal chemical
signaling brain [15, 16].

ADNFLE usually appears within the first two
decades of life and may spontaneously resolve
in adulthood. The reported ages at onset of
ADNFLE range from 2 months to 52 years; 53%
of these cases presented within the first
decade of life, while 35% developed ADNFLE
within the second decade. All reported cases of
ADNFLE manifested nocturnal seizures; 58% of
seizures occurred soon after the patients fell
asleep, 48% occurred in the early morning, and
9% occurred during the whole night. Intere-
stingly, 30% of the patients with ADNFLE expe-
rienced seizures during the daytime sleep as
well [17].

Most patients with ADNFLE have normal intel-
lectual development; there is no loss of con-
sciousness or brain dysfunctions during the
seizure episodes. Patients may be aware of the
seizures, whereas they are usually unable to
respond to external stimulation or recall the
seizure experience. However, some patients
with ADNFLE may have psychiatric disorders,
behavioral problems, or intellectual disability. It
is unclear whether these additional features
are directly related to epilepsy in these individu-
als. The differential diagnoses should include
sleep disorders, such as REM sleep behavior
disorder (RBD), sleep rhythm abnormal move-
ments, panic attacks at night, and psychogenic
non-epileptic seizure [18]. Most seizure epi-
sodes in patients with nocturnal frontal lobe
epilepsy occur during non-REM phase of sleep;
70% of these occur during the Phase | or Phase
Il sleep. Thus a detailed history taking can help
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nal frontal lobe epilepsy.

In the present case, all sei-
zure episodes occurred in
sleep, and the duration of
interictal phase was fixed (3
months) and the ictal phase reached up to 1
month. Such long-duration interictal and ictal
phases have never been reported in patients
with frontal lobe epilepsy. The therapeutic
course and relevant outcome indicate that car-
bamazepine can be an effective approach for
the treatment of nocturnal frontal lobe epile-

psy.

Genetic analysis revealed a heterozygous non-
sense mutation (c.766C>T) in the SNAP29
gene, causing a premature termination codon
and thus generating a truncated protein. This
mutation has not been reported in the
HGMDpro database. There has been no rele-
vant study indicating the SNAP29 gene plays a
definitive role in ADNFLE. SNAP29 gene, also
known as synaptosomal-associated protein 29
gene, located at 22q11.21. This gene belongs
to the SNAP25 gene family, consisting of 5 cod-
ing exons. SNAP29 gene codes for the SNARE
protein, which participates in the cell mem-
brane transport and vesicle fusion. Recently,
mutations in SNAP29 gene has been found to
cause CEDNIK syndrome, a neurocutaneous
syndrome characterized by cerebral dysgene-
sis, neuropathy, ichthyosis, and keratoderma
[22]. This syndrome clinically manifests as
microcephaly, psychomotor retardation, facial
deformity, palmoplantar keratoderma, and late-
onset ichthyosis. The patients usually show
signs of developmental retardation of brain on
MRI, such as agenesis of corpus callosum and
cortex dysplasia. However, in the current study,
the brain MRI abnormality and cutaneous pre-
sentations were absent, thus a diagnosis of
CEDNIK syndrome could be excluded [23]. The
specific association between this mutation in
SNAP29 gene and ADNFLE still need further
research.

In conclusion, nocturnal frontal lobe epilepsy
with long interictal and ictal phases is extreme-
ly rare. We identified a novel mutation (c.766-
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in SNAP29 gene (chr22:21242113 loci).

This case report will add to the understanding
as well as the genetic profiles of nocturnal fron-
tal lobe epilepsy.
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