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ABSTRACT

Waardenburg Syndrome (WS) is a congenital auditory-pigmentary syndrome. We, herein, present a case of a 1.5 year girl
presenting with bilateral hearing impairment. Detailed examinations and molecular analyses of the proband and other family
members were performed. A novel missense, heterozygous variant (c.253A>C (p.Lys85GIn)) was detected in the paired box 3
(PAX3) gene. For interpretation and classification of the variant, the American College of Medical Genetics and Genomics
(ACMG) guideline was used. No previous report of this variant was found in the literature and we determined the variant
according to the guide published in 2015 as “likely pathogenic’. We think that the clinical and genetic characterisation of the
current family will contribute to knowledge for a better understanding of the genetic background of the Afghan patients with

WS.
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INTRODUCTION

Waardenburg Syndrome (WS) is a neurocristopathy with an
autosomal dominant mode of inheritance but has also been
seeninrecessive cases' and is a heterogeneous disease. Until
now, mutations of the PAX3, SOX10, MITF, EDNRB, EDN3, and
SNAI2geneshavebeenshowntoplayaroleintheetiopathoge-
nesis of WS and the disease is one of the most common causes
of syndromic hearing loss with variable expressivity. The
prevalence of WS is estimated from 1:20,000 to 1:42,000 and
is present in nearly 5% of the patients with congenital deaf-
ness.” The characteristic features of the disease are
sensorineural hearing impairment, pigmentation abnormali-
ties such as depigmented patches of the skin and hair, hete-
rochromia iridis, and dystopia canthorum (lateral displace-
ment of the inner canthi), musculoskeletal defects, or Hirsch-
sprung’sdisease.”’

Inthis report, we present a case of a rare non-consanguineous
Afghan family with WS type 1 with a novel heterozygous
variantinthe PAX3 gene.
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CASE REPORT

The probandis a 1.5 year girl with bilateral hearing impairment
referred tothe medical genetics clinic for genetic testing. Indivi-
dual’s informed consent was obtained from the parents for the
molecular studies and case reports. The color of the skin, hair,
iris, and the presence of developmental defects were evalu-
ated. According to the history taken from the mother, her
prenatal history wasunremarkableand no pregnancy complica-
tions were reported. She was the third child of non-consangui-
neous parents of Afghan descent and her elder sister and
brother were phenotypically normal. She had iris hete-
rochromia in both of the right and left eyes, dystopia
canthorum, mild synophrys, and broad nasal root but no
pigment abnormalities of the hair and skin (Figure 1). Neuro-
motor retardation was identified, but there were no neurolog-
ical defects such as peripheral neuropathy, cerebellar ataxia or
spasticity. It was observed that there was no speech in the
patient. Musculoskeletal anomalies and Hirschsprung'’s
disease were absent. Ophthalmologic assessments revealed
normal vision. The refugee family stated that newborn hearing
screening could not be performed at birth. A hearing aid was
given for language rehabilitation during check-ups performed
in Turkey but because of the failure of hearing aids to compen-
sate for the profound deafness, cochlear implantation was
arranged for the patient. Temporal computed tomography
findings were normal. She had been examined in various
medical departments, but a definite diagnosis was not estab-
lished. No cases with similar features were described in her
family history while her mother was found to have moderate
hearinglossand awhiteforelock.
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Figure 1: Pictures ofthe affectedindividuals.
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Figure 2: Family pedigreeandsequencingview ofthevariants.

The clinical features of the patient in this study supported the
diagnosis of WS type 1. Genomic DNA was isolated from the
whole blood sample obtained from the patient. After karyotype
analysis was revealed normal, the full coding of the exons, the
exon-intron boundaries of the PAX3 gene were performed by
using Sanger Sequencing in the index patient and a novel
missense, a heterozygous variant (c.253A>C (p.Lys85GlIn))
which could explain the patient’s phenotype was detected. The
same variation was detected as heterozygous in the patient's
mother with a hearing loss problem but neitherin the father nor
other two siblings. Family pedigree (Figure 2a) and sequencing
view of the variantinthe PAX3 genearegiveninFigure2band ¢
(b: proband and c: mother). We determined the variant
according to the guide of ACMG published in 2015 as "likely
pathogenic".’ The pathogenicity data for the variantis shown in
Tablel.

Tablel: The pathogenicity dataofthevariant.

GENE PAX3

Ensembl transcript ID ENST00000392069.2
Genbank transcript ID NM_181459.4
Chromosomal locus 2036.1

dbSNP novel

Variant ¢.253A>C(p.Lys85GIn)
Variant location Exon 2

Variant type Missense

Mutation taster Disease causing
SIFT Damaging

Provean Damaging

EXAC (allele frequency) Not found

GnomAD exomes No entry

ClinVAR -

Conservation conserved

DANN score 0,9946

ACMG classification
ACMG pathogenity criteria

Likely Pathogenic
PM1,PM2,PM5,PP2,PP3

DISCUSSION

We presented a small Afghan family with WS type 1 and a novel
missense heterozygous variant in the PAX3 gene. The PAX3
gene, located on chromosome 236 region, includes 10 exons
and encodes a Paired box 3 transcription factor whichis involved
inneural crest cell borderinduction atthe neural plate. The func-
tion of PAX3 is essential for the neural crest from which melano-
cytestakeorigin. Apartfrom hypopigmentation in PAX3 dysfunc-
tion, hearing loss occurs due to the absence of melanocytes in
the stria vascularis of the inner ear.” Auditory function varies
from normal to profound deafness within the families. Hearing
loss, detected in about 60% of the individuals with WS type 1, is
congenital, typically non-progressive, can be unilateral or bilat-
eral, and sensorineural type. Bilateral deafness is much more
common than unilateral.® It was noted that the hearing loss in the
proband was congenital, sensorineural, and bilateral, but the
hearing loss in the mother was moderate. Dystopia canthorumis
the most penetrating feature of WS type 1 and this finding was
present in both of the studied patients. WS shows a high degree
of genetic heterogeneity and no phenotype-genotype correla-
tions within WS type 1 families. However, even among different
the patients in the same family, different clinical manifestations
may occur due to the differences in the penetration of causal
genes. This should be taken into account in genetic counseling.’
Pathogenic variants in the PAX3 gene have been reported in
33-80 % offamilialand sporadic cases in patients with WS type 1.2
More than 100 pathogenic variants associated with WS have
been identified in the PAX3 gene so far. About half of the muta-
tionsdetected inthe PAX3 gene are missense, and the others are
truncating variations.® With next generation sequencing tech-
nology, morevariantsinthe PAX3 genethatcauses WStype lare
detected. The absence of a pathogenic variation in the PAX3
geneofacase with suspected WS type 1 suggests thatthere may
be mutationsinother WS orinothergenesthathave notyetbeen
identified.”

Careful clinical evaluation is required to differentiate WS types.
With this study, we present the clinical and genetic findings of an
Afghan family with WS type 1. To the best of our knowledge, this
case is the first molecularly confirmed WS type 1 patient in the
Afghan population in the literature. We detected a novel “'likely
pathogenic’ variant (c.253A>C(p.Lys85GIn) in the exon 2 of the
PAX3 gene. We think thatthe current report will contribute to the
crucialknowledge forabetterunderstanding ofthe genetic back-
ground of Afghan WS patients. As the number of patients with
identified phenotype and genotype correlation in Afghan WS
patientsincreases, there willbe moreinformation to obtain.
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