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ABSTRACT

Copy number variants have been increasing due to a rise in the availability of array comparative genomic hybridisation, which
occupies an important place in diagnosis, especially in patients with epilepsy, dysmorphic findings, and intellectual disability.
We detected 2q13 chromosomal duplication and 6p21.32 chromosomal deletion in a patient under follow-up due to epilepsy,
developmental retardation, dysmorphic findings, and asymmetric overgrowth in our clinic since the age of six months. The
parents had only 2q13 mutations. Copy number variation in 2q13 is associated with dysmorphic findings, psychiatric disorders,
and developmental delays. However, the exact pathogenicity is not yet known. We think that 6p21.32 chromosomal deletion
caused resistant epilepsy and lipodystrophy in this patient. We anticipate that this case will contribute to the literature by

linking disorders caused by the current chromosomal abnormality to clinical findings.
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INTRODUCTION

Copy numbervariations (CNVs), whose pathogenicity is not well
understood, are continuing to rise with the frequent use of the
array comparative genomic hybridization (aCGH) technique.
Numerous studies in recent years have shown the sensitivity of
aCGH in patients with intellectual disability and dysmorphic
findings, and have recommended its use as a first step
screening test.! The importance of aCGH in the diagnosis of
epilepsy is also well known.” This study describes a non-consan-
guineous Turkish family consisting of four members. Peripheral
blood of the patient was obtained after informed consent was
received from the parents for chromosomal analysis. Since the
patient had a normal karyotype (46,XY), genomic DNA was
isolated from peripheral blood samples and Chromosomal
Microarray Analysis (CMA) was performed with Agilent ISCA v2
Human Genome 8x60k oligonucleotide array. Againof0.3MBin
2913(110862477-111128847) x3anda 0.2 MBlossin 6p21.32
(32688930-32956557) x 1 were detected (Figure 1).
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Figure 1: Chromosomal microarray analysis (CMA) results of the case
performed by agilent ISCA v2 human genome 8x60k oligonucleotide
array. A gain of 0.3 MB in 2q13 (110862477-111128847) x3 (a), 0.2 MB
lossin6p21.32(32688930-32956557) x1(b).

CNV in 2g13 was detected based on dysmorphic findings,
psychiatric disorders, and developmental delays.’ However,
the exact pathogenicity is not yet known, and the present
finding was defined as a variant of uncertain significance. This
report describes a case with chromosomal micro-deletion and
duplication, together with a discussion of the affected gene
andclinicalfindingsinthelightofthe currentliterature.

CASE REPORT
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Aseven-yearboyhadbeenunderfollow-up duetotreatment-re-
sistant epilepsy with myoclonic astatic and perioral/eye
myoclonus and had been using multiple anticonvulsants since
the age of six months. Physical examination revealed an
asthenic appearance (BMI 13.4 kg/m?), a flattened nasal root,
asymmetric, disproportionate overgrowth (macrodactyly inthe
second and third left toes), and soft tissue swelling extending
from the toes to the soles of the feet (Figure 2). The social
communication was adequate, and speech, hearing, and vision
examinations were normal. The muscle strength was good, and
no limited mobility, hepatosplenomegaly, murmur or skin
lesions were observed. His performance at school was poorand
was thereforereceiving special education.

Figure 2: Flattened nasal root (a), macrodactyly in left foot 2nd and 3rd
fingers (b,c), soft tissue swelling extending from the soles of the toes to
thesolesofthefeet(b,c).

The patientwas born at 39 weeks’ gestation with a birth weight
of 3000 g by normal spontaneous vaginal delivery to a 31-year
mother. At the age of one year, he was operated due to
syndactyly in the second and third left toes. No history of
hypoxia, frequent infection, or recurrent fever was present.
The patient had a healthy 14-year brother. No illness or
epilepsy was presentin otherfamily members. Complete blood
count, biochemical parametersand abdominal ultrasound, and
echocardiography were normal. Repeated encephalograms
(EEGs) were compatible with myoclonic epilepsy. Cranial
magnetic resonance imaging was normal. Biopsy taken from
the tissue in the sole of the foot revealed dermal atrophy
compatible with fat lobules in the mid-dermis and increased
collagen tissue. Based on the histopathological findings, the
patient was diagnosed with connective tissue nevus. Proteus
syndrome was therefore suspected, and DNA was initially
obtained from the patient’s peripheral blood sample. No muta-
tion was detected after the whole exome screening of the akt1
gene. DNA was therefore re-obtained from the biopsy material
since the cells with mutation in the toes with hyperplasia only
would continue to grow and divide, while this would not occurin
the other cells (mosaicism), and the akt1 gene was sequenced.
No mutation was again detected at the whole exome screening
of the aktl gene. The patient had a normal karyotype (46, XY).
CMA analysis revealed a gain of 0.3 MB in 2q13 (110862477 -
111128847) x3 and a 0.2 MB loss in 6p21.32 (32688930 -
32956557) x1wasdetected (Figure 1). The parents exhibited a
gainof0.3MBin29l3(110862477-111128847), butnolossin
6p21.32(32688930-32956557) x 1.

DISCUSSION

TheMalland nphpl genesdescribedinOMIMare locatedinthe
6p21.32 (32688930 - 32956557) region. The hladga2,
hladgb2, hladgb, tap2, psmb8, tapl, psmb9, hla-dmb, hla-
dmaandbrd2genesdescribedin OMIM are locatedinthe2q13
(110862477 -111128847) region. The parents of the present
patient exhibited a gain of 0.3 MB in 2913 (110862477 -
111128847) region. A study from 2018 reported 21 deletions
and fourduplicationsinthe chromosome 2q13 region foundto
be associated with mild mental insufficiency and childhood
psychiatric diseases.’ This patient had attention deficit and a
dull intelligence level according to the WISC-R scale. The
parents’ intelligence levels were normal. That study also
examined previously detected chromosomal deletions (54)
and duplications (23), and then grouped the accompanying
findings.

Duplication was found not to be accompanied by heart abnor-
malitiesand convulsions, butratesofdysmorphicfindings, intel-
lectual disability, and developmental delay were high.? This
patient's findings were accompanied by epilepsy, but with no
facial appearance dysmorphia. Duplication accompanied by
autistic spectrum disorder, intellectual disability, and liver
disorder has also been reported in two brothers. However, the
responsible genes were reported as mall, nphpl, rgpdé, and
bubl, although the same copy number change was smaller in
the father, and the only affected gene was nphpl.* The same
regions (mall and nphpl) were also affected in our patient and
the parents. In OMIM, the nphp 1 gene has been associated with
Joubert syndrome-4, Nephronophthisis-1 juvenile, and Senior-
Loken syndrome. However, no findings suggestive of these
diseaseswereobservedinthe presentcase.

This review of the literature revealed similar information
concerning the CNV located at 6p21.32. However, the psmb8
gene, oneofthe genesrelated tothisregion, has beenidentified
as autosomal recessive in proteasome-associated auto inflam-
matory syndrome-1 (PRAAS1) in OMIM, a several studies on the
subject have been published. This disease is accompanied by
high fever, atypical neutrophilic dermatosis, lipodystrophies,
and joint contractures caused by immune dysregulation, and is
also known as chronic atypical neutrophilic dermatosis with
lipodystrophy and elevated temperature (CANDLE).? Interest-
ingly, Liu et al. reported the same clinical findings in two
patients with heterozygous mutation. No additional gene
pathology capable of causing this condition was detected at
advanced genetic testing. Brehm et al. reported two cases with
double heterozygous mutations.” We speculated that the
lipodystrophy in our patient might be caused by psmb8.
Heterozygous formation may explain the absence of other
symptoms of candle syndrome. In OMIM, the 6p21 region has
been described together with juvenile myoclonic epilepsy (JME)
3, and a predisposition to JME has been reported in defects in
thisregion. Alarge JME-sensitive locus has been associated with
the chromosome 6p21 region.’Pal et al. also suggested that the
brd2 gene was the main susceptibility gene for JME.® We also
thought that this might account for the resistant myoclonic
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epilepsy in our patient. We were unable to establish a relation-
ship between the other genes in 6p21 and our patient's clinical
signs. Unfortunately, furtherinvestigation was not possible due
tofinancialandtechnical constraints.

In conclusion, 2g13 duplication and 6p21.32 deletion were
detectedina patientunderfollow-up dueto resistant myoclonic
epilepsy, developmental retardation, and dysmorphic findings.
We think that the data from this case will make a significant
contributiontotheexisting literature.
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