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Co-existence of Mutations in PRRT2 and ABCC6 Genes in
a Turkish Family
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ABSTRACT Paroxysmal kinesigenic choreoathetosis (PKC) is an inherited disorder with an autosomal dominant mode of inheritance, caused
mostly by the mutations in PRRT2 (proline-rich transmembrane protein-2) gene, located on chromosome 16. Pseudoxanthoma elasticum
(PXE) is a hereditary metabolic disease with autosomal recessive inheritance resulting from the mutations in the ABCC6 (ATP-Binding Cas-
sette, Subfamily C, Member 6) gene, located also on chromosome 16. Here we present a female patient with familial paroxysmal kinesigenic
dyskinesia and benign familial infantile convulsions (BFIC), in whom both a heterozygous truncating frameshift mutation in the PRR72 gene
and a heterozygous missense mutation in the ABCC6 gene were demonstrated. The co-existence of these two mutations has not been reported
in the literature. Although the clinical symptomatology of PXE was not present in our patient, some family members of our index case had.
Here we present a Turkish family with two different mutations on the same chromosome, namely PRR72 and ABCC6 mutations. However,
because these two mutations have separate parental inheritance and are not in /inkage disequilibrium, the co-existence was reported as co-in-
cidental.
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Paroxysmal kinesigenic choreoathetosis (PKC), the PRRT?2 gene were reported to account for almost
also called paroxysmal kinesigenic dyskinesia, con- half of PKC cases.’
stitutes the most common subtype of paroxysmal
dyskinesias.'. It is a hyperkinetic movement disorder
characterized by recurrent, short-lasting attacks of in-

Pseudoxanthoma elasticum (PXE) is a geneti-
cally inherited metabolic disease. Clinical manifesta-

) o ¢ tions of PXE include cutaneous findings including
voluntary, choreic, ballistic or dystonic movements.

Typically, these attacks are triggered by movement,
and consciousness is not affected during the attacks.

characteristic yellow papules on the nape, lateral
sides of the neck, in flexural areas, and in horizontal

) oblique mental creases on the chin; ophthalmologi-
The onset of disease occurs usually between the

ages 1 to 20 years, with a decrease in severity by
increasing age.”> Dramatic response to carba-

cal features such as the presence of angioid streaks in
the retina; and vascular and systemic involvement.°
It has an autosomal recessive inheritance pattern re-
sulting from mutations in ABCC6 gene located on
chromosome 16.”

mazepine is very typical of PKC. Although spo-
radic cases were also reported in the literature, PKC
is inherited in an autosomal dominant mode.> Mu-
tations in several genes were associated with PKC, In this case report, we present a female patient
the most common one being the PRRT2 (proline- with familial paroxysmal kinesigenic dyskinesia and
rich transmembrane protein-2) gene located on  benign familial infantile convulsions, in whom both

chromosome 16.# Point and frameshift mutations in a truncating frameshift mutation in the PRRT2 gene
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and a heterozygous ABCC6 gene mutation were
demonstrated.

I CASE REPORT

A 23-year old woman was admitted to our movement
disorders unit complaining of contractions in her
both upper and lower extremities since the age of six
years. She stated that before these contractions, she
had a kind of numbness feeling in her affected ex-
tremities. She denied any loss of consciousness
around the attacks. Contractions were described as
involuntary, irregular twisting and rotational move-
ments of sudden onset, lasting for less than one
minute. The frequency of attacks varied between
once in two weeks to ten times in one day. She de-
nied any triggering or alleviating factor, but noticed
that the attacks may occur more frequently after
walking for long distances. Any other associated
symptoms were not present. She was right-handed
and unmarried. Her systemic, dermatological and
neurological examinations were normal. Intelligence
quotient of the patient and detailed ophthalmological
examination were also normal. We unfortunately
could not observe the attacks described during hos-
pitalization, but the patient and her family were
asked to record attacks upon which the patient was
diagnosed as paroxysmal kinesigenic choreoatheto-
sis.

In her past medical history, she had benign fa-
milial infantile convulsions, and mitral valve pro-
lapse. Except for potassium supplement, she denies
current use of drugs or substances. She was first di-
agnosed as having epilepsy because of these contrac-
tions and has a history of multiple antiepileptic use.
She was first given valproic acid, which was stopped
because of the emergence of skin rash as a side ef-
fect. The second antiepileptic agent chosen was ep-
dantoin, which was also stopped because of skin rash
and lack of benefit. Then, levetiracetam was given,
but it was also stopped because of lack of benefit. Her
family history revealed a consanguinity (second de-
gree-cousin marriage) between her parents. Her
mother had similar contractions following running
during early adulthood (in the second decade). She
has an older sister and an older brother. Her older
brother has similar contractions since the age of eight
years with a frequency of once in two to three
months. Her sister did not have similar complaints of
contractions. Both siblings of the index case had the
definitive diagnosis of PXE. The diagnosis was made
in the second decade of their lives based on the typi-
cal dermatological features; the ophthalmologic and
cardiac examinations were reported as normal. Her
sister had frequent and recurrent nephrolithiasis, as
well. Her brother is married and has a daughter, who
was diagnosed to have benign familial infantile con-
vulsions (Figure 1).
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FIGURE 1: Family-tree and phenotypes of patients.
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FIGURE 2: Sanger sequencing results of index case and family members a) PRRT2 p.Arg217ProfsTer8 (c.649dupC). b) ABCC6 p.Leu826Pro (c.2477T>C).

The magnetic resonance imaging of the brain was
normal. Electroencephalographic recordings showed
bilateral, symmetrical, and generalized disorganiza-
tion, infrequent sharp-and-slow-wave discharges over
the right occipital region. She was given valproic acid,
and phenytoin previously, which showed no benefit,
but side effects like headache. She was then put on car-
bamazepine therapy (400 mg/day) with substantial
benefit and total alleviation of symptoms. Genetic
analysis was performed in our patients and her family
including her parents and two siblings. Whole exome
sequencing showed a heterozygous truncating
frameshift mutation leading to p.Arg217ProfsTer8
(c.649dupC, exon 2) in the PRRT? gene
(ENST00000567659.1) (see Figure 2a). Whole exome
sequencing also revealed a heterozygous missense mu-
tation in p.Leu826Pro (¢.2477T>C, exon 19) in the
ABCC6 gene (ENST00000205557.7) (see Figure 2b).
These mutations were examined in the parents and
older sister of the patients by Sanger sequencing. Her
brother having PKC and PXE denied participating at
the genetic analysis. The same heterozygous PRRT2
mutation was also shown to be present in the mother of
our index case; the father and her older sister were free
of the PRRT?2 mutation. Sanger sequencing showed as
expected the ABCC6 gene mutation in heterozygous
form in both mother and father of the patient, and a ho-
mozygous mutation was present in her older sister.

A written informed consent was obtained from
the index patient, and the family members who ac-
cepted to be genetically tested.
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I DISCUSSION

In this case report, we present a patient with familial
paroxysmal kinesigenic choreoathetosis and a history
of benign familial infantile convulsions. There was re-
mote consanguinity between her parents, and both her
mother and older brother also had paroxysmal kinesi-
genic choreoathetosis. None of her parents or siblings
had benign familial infantile convulsions, but the
daughter of his brother did. Genetic analysis demon-
strated a recurrent heterozygous truncating frameshift
mutation in the PRRT?2 gene in our patient and also in
her mother. This mutation was reported as the most
common mutation in benign familial infantile convul-
sions and paroxysmal kinesigenic choreoathetosis.®’

PRRT2 is a transmembrane protein, expressed
mainly in the cerebellum, basal ganglia and cortex; it
binds to synaptosomal-associated protein-25 (SNAP-
25), which is involved in vesicular exocytosis and
neurite outgrowth.* Besides, symptoms including
several movement disorders, exercise-induced dysto-
nia, episodic ataxia, febrile seizures and headache
disorders, such as hemiplegic migraines were re-
ported in patients with PRRT2 mutations, all of
which were grouped within the PRRT2 mutation
spectrum disorders.!” Most of the mutations dis-
covered in the PRRT2 gene were responsible from
truncation of the protein, resulting in loss of func-
tion. The mutation described here, was reported to
lead to nonsense-mediated decay, which generated
a haploinsufficiency phenotype and genotype-phe-
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notype discrepancy.”!' This phenomenon was also ev-
ident in the family of our patient; the mother of the
patient had PKC only, our patient had PKC and be-
nign familial infantile convulsions, the older brother
had PKC, but his daughter had benign familial infan-
tile convulsions.

In addition to the PRRT2 mutation, a heterozy-
gous missense mutation in the ABCC6 gene was
identified in our patient. The same heterozygous mu-
tation was described in heterozygous form in both
parents by Sanger sequencing and in homozygous
mutation in the older sister, who was diagnosed to
have PXE. This mutation was also previously re-
ported in the literature.'> Recently an update was
published on mutation spectrum in ABCC6 gene and
genotype- phenotype correlations in PXE; which
proposed renal (nephrolithiasis) and neurological
(strokes) features to be included in the evaluation of
the disease.”* In the older sister of our patient,
nephrolithiasis was thought to be related with PXE,
as well.

In conclusion, although PKC and PXE co-ex-
isted in the same individuals at the same time (our
index case and her mother), her father and older sis-
ter only had 4BCC6 mutation. These show that
PRRT?2 and ABCC6 mutations-although both are lo-
cated at chromosome 16-had separate parental inher-
itance, which can’t be explained by the linkage
disequilibrium. The association of these two genes
may therefore be just a coincidence. Nevertheless, we
here aimed to attract some attention to this unique co-
existence of mutations in the PRRT2 and ABCC6
genes in a Turkish family with paroxysmal kinesi-
genic choreoathetosis, benign familial infantile con-
vulsions, and pseudoxanthoma elasticum.
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