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Case Report

A Novel De Novo Dominant Mutation in G/B2 Gene Associated
with a Sporadic Case of Nonsyndromic Sensorineural Hearing
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Mutations in the GJB2 gene are the most common known cause of hereditary congenital hearing loss. Rapid genomic
DNA extraction (RGDE) method was used for genomic DNA extraction. After amplification of coding region of
CX26 gene with specific primers, expected PCR products with 724bp length were subjected to direct sequencing in
both directions. We desctibe here a novel heterozygous -T to -C transition at codon 202 (TGC—CGC) of the GJB2
gene in a patient, 40-year-old Iranian woman, which replaces a cysteine with an arginine residue (C202R). The domi-
nant mutation C202R associated with non-syndromic sensorineural hearing loss. This mutation has not previously
been described in affected or control samples from other populations investigated for GJB2 mutations, indicating that
it is a rare substitution. This dominant mutation was recorded in NCBI GenBank with accession number KF 638275.

Introduction

Deafness is a frequent disorder that affects about
1/1000 newborns (1). Approximately 80% of con-
genital hearing loss cases are recessively inherited
and 15% dominantly inherited. Mutations of the
GJB2 gene, encoding gap junction protein Con-
nexin 26 (Cx206), are the most common cause of
hereditary congenital hearing loss in many coun-
tries (2).

Cx26 is a member of the connexin family of gap
junction proteins, which facilitate intercellular
communication by encoding channels that directly
link the cytoplasm of adjacent cells (3, 4). In spite
of contribution of several different genes as causa-
tive agents of deafness, mutations in one gene en-
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coding Connexin 26 (GenBank M86849, MIM
121011) with chromosomal location 13q11-12
known as DFNB1 (OMIM 220290) responsible
for half of severe to profound autosomal recessive
non syndromic deafness in many populations (5-
8). GJB2 is a small gene about 5500-bp length
with two exons, of which only one (exon 2) con-
tains the coding region. The coding region con-
sists of 681 bp that encodes a gap-junction protein
with 226 amino acids (0).

In the present study, we report a novel dominant
mutation (C202R) in an Iranian patient with bilat-
eral non-syndromic sensorineural hearing loss.
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Case Report

A 40-year-old woman with bilateral hearing loss,
for molecular analysis of deafness, was referred to
Welfare Organization of Marand, Iran in August
2012. Her parents were clinically normal.

DNA extraction and PCR

For molecular analysis, genomic DNA was ex-
tracted from 1 ml of EDTA anticoagulated pe-
ripheral blood by rapid genomic DNA extraction
(RGDE) method (9). Polymerase chain reaction
of coding region of CX26 gene was performed
using cx26F: 5'-TCT TTT CCA GAG CAA ACC
GC-3' as a forward primer and cx26R: 5-TGG
GCA ATG CGT TAA ACT GGC-3' as a reverse
primer. PCR reactions were carried out in 25 pL
reaction mixture containing 1 X PCR buffer, 1.5
mM MgClI2, 0.2 mM dNTP, 10 pmoles of each
primer, 0.5 U of Taq DNA polymerase and about
Ipg of genomic DNA on a SENSOQUEST
(Labcycler/Germany) Thermal Cycler. PCR was
performed under the following conditions: initial
denaturation at 95°C for 5 min, 34 cycles of dena-
turation at 95°C for 45 sec, annealing at 60°C for
1 min, extension at 72°C for 1 min, followed by 8
min of final extension at 72°C. The amplified
fragments were detected on 1.5% agarose gel by
safe dye staining.
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Fig. 1: DNA sequence of the GJB2 coding exon for
the heterozygous =T to -C transition mutation. Posi-
tion of mutation indicated with undetlining
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Sequencing and Sequence analyzing

Expected PCR products with 724bp length were
subjected to direct sequencing in both directions.
The sequencing results were analyzed by sequenc-
ing-analysis Chromas Lite 2.1 software and were
compared with the wild type.

Direct sequencing of PCR products in both direc-
tions revealed a novel heterozygous -T to -C tran-
sition at nucleotide 604 in codon 202
(TGC—CGC) of the GJB2 gene which replaces a
cysteine with an arginine residue (C202R) (Fig. 1).

Discussion

In the present study, we report very rare, novel
and dominant mutation C202R in GJB2 gene that
has not previously been reported in the CX26-
deafness database. Gap junctional intercellular
communication (GJIC) fulfills a multitude of dif-
ferent functions, tailored to meet the specific
needs of organs, tissues or groups of cells in
which Cx are expressed. In the auditory system,
intercellular channels formed predominantly by
Cx26 but also Cx30 and Cx31 seem crucial for
maintaining a high extracellular electrical potential
in the cochlea by facilitating the local circulation
of K" ions (2). The identification of mutations in
the connexin 26 gene (GJB2: MIM# 121011) as a
cause for profound sensorineural hearing impair-
ment prompted a series of studies on GJB2 in af-
fected families and subjects from Europe, North
America, the Near East, North Africa, and Japan
(10, 11). Mutations in the GJB2 gene are the cause
of an important number of cases of non-syn-
dromic recessive deafness but are not as common
in non-syndromic dominant deafness cases (2). A
few DFNB1 mutations have been related to domi-
nantly inherited hearing impairment, both non-
syndromic [R184Q (11), W44C (12), C202F (1)
and R143Q (13)] and syndromic with accompany-
ing skin disease [G12R (14), G59A (15), delE42
(16)]

To date, more than 14 different types of con-
nexins have been identified, and each one con-
tains four transmembrane domains (TM1-TM4),
two extracellular domains (EC1-EC2), one cyto-
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plasmatic loop (CL), and N and C-cytoplasmatic
termini (NT—CT). The N-terminal domain is in-
volved in the insertion of the nascent polypeptide
chain into the endoplasmic reticulum and, along
with the first transmembrane domain, determines
voltage gating. The extracellular loops regulate the
connexon- connexon interactions, including het-
erotypic channel formation; each loop contains
three cysteine residues, conserved across all con-
nexins that form essential intramoleculardisul-
phide bonds. The intracellular loop and C-termi-
nal domain regulate pH gating (17). C202R substi-
tution, which lies in the fourth (TM4) trans-
membrane domain of Cx26, may impair con-
nexinoligomerisation. This cysteine residue is
highly conserved among most mammalian species
(Fig. 2).

[ Human VSRPTEKTVFIVFMIAVSGIEILLNVIELCYLLIRY CSGKS |
Gorilla VSRPTEKTVFTVFMIAVSGIEILLNVIELCYLLIRY CSGKS |
Rhesusmacque | VSRPTEKTVFTVFMIAVSGIGILLNVTELCYLLIRYCSGKS
Mouse | ISRPTEKTVETVEMISVSGI@ILLNITELCYLEVRYCSGKS
Rat | ISRPTEKTVFTVFMISVSGIgILLNMITELCYLFIRYCSGKS |
| Bovine VSRPTEKTVFTVFMIAVSGIEILLNVIELCYLLIRFCSGKS
 Sheep | VSRPTEKTVFTVFMIAVSGIQILLNVIELCYLLIRFCSGKS |

(V)

| GJB2(CX26) FMIAVSGIGILLNVTELCYLLI

| GJIB3(CX31) | FMVGASAVEIVLTICELCYLI

| GIB4(CX303) | FMVITAAIGILLNLSEVEYLVG

| GiBS(CX3L1) | FA[VATAAIGILLNLVELIYLVS

; GIB6(CX30) FMISASVIEMLLNVAELCYL

(B)

Fig. 2: Alignments of the residue conservation of the
mutated area of the G/B2 gene among the species (A)
and different gap junction genes (B)

Conclusion

Dominant mutation, C202R, which associated
with non-syndromic sensorineural hearing loss,
has not previously been described in affected or
control samples from other populations, indicat-
ing that it is a rare substitution. This mutation was
recorded in NCBI GenBank with accession num-
ber KF 638275. Probably this novel mutation has
prevalence in hearing loss patients in Marand re-
gion and it seems that study of causative muta-
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tions in GJB2 gene and other genes related to
deafness is necessary in this region.

This work was helpful in providing genetic coun-
seling to the affected family and helps in con-
firming the clinical diagnosis.
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