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ABSTRACT
Article Info: C TRl Non-syndromic hearing loss is a genetically heterogeneous disorder. Mutation in the
13 Jul 2020 : GJB2 gene is a major cause of non-syndromic hearing loss in numerous countries. This study aimed to
26 Oct 2020 evaluate GJB2 mutations in 31 individuals with non-syndromic hearing loss
o1April2021 WUEGICRAMYETELEIE In this descriptive cross-sectional study, the required blood samples were collected

from 31 individuals with non-syndromic hearing loss in Rasht and Bandar Anzali Cities, Gilan Province,
Iran. After DNA isolation, the GJB2 gene was amplified by the PCR method and underwent sequencing.
This study was approved by the Ethics Committee of the Islamic Azad University,
Mashhad Branch (Code: IR.IAU.MSHD.REC.1398.027).

[EBMIE In this study, 3 mutations were determined in 18 individuals with hearing loss. Accordingly, 35delG
mutation had the highest frequency (48.38%) in individuals with hearing loss as homozygote (n=14) and

Keywords: heterozygote (n=2). A patient with heterozygosity in V153| mutation and a patient with compound het-
GJB2 gene, Gene erozygosity in 35delG/G200R mutation was determined.

deletion, Hearing loss, It appears that 35delG mutation is a common mutation in the GJB2 gene in individuals with
Sequencing © non-syndromic hearing loss in Guilan Province.

deafness [2]. The GJB2 gene is located at the DFNBI lo-
cus and has two exons [1]; it produces a protein product

1. Introduction called connexin 26 [2]. Connexin 26 acts as an essential
regulator of potassium ion (K+) homeostasis in the inner
eafness is among the major sensory- ear. Without K+ exchanges, auditory cells fail to respond
neurological deficits; the World Health to sound responses [2]. This study aimed to evaluate GJB2
Organization (WHO) estimates that ap- gene mutations by PCR-sequencing in 31 non-syndromic
proximately 360 million individuals with deaf individuals.
mild to severe deafness live in the world.
Deafness is a heterogeneous disorder, i.e., caused by en- 2. Materials and Methods
vironmental and genetic factors [1]. Despite the genetic
diversity of deafness in different populations, the DFNBI In this descriptive cross-sectional study, a total of 85 un-
locus is the cause of approximately 50% of non-syndromic related deaf individuals from 85 families who were referred
T e u
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Table 1. Mutations observed in GJB2 gene in the explored deaf subjects
The Number of The Name of the . Number of Al- . o
patients Mutation Type of Mutation leles Relative Frequency (%) Game Changes

Removal of a single GGT> GTG

16 c.35delG p.G12VfsX2  nucleotide by changing the 30 48.38
reading format CCA> CAC
1 ¢.457G> A p.vV153I Meaningful displacement 1 161 GTC> ATC
1 508G>Ap.Goor  Meaningful displacement 1 116 GGA> AGA

(pathogenic variant)
Total 32 51.6

to Guilan General Welfare Office and Rasht Welfare Office,
Rasht Deafness Center, and White Silence Deafness Cen-
ter (in Anzali port) in Gilan Province, Iran, were identified.
Among them, 31 patients with non-syndromic deafness and
bilateral deafness, deafness from birth, and having one or
more deaf relatives, ranging in age from 17 to 50 years were
selected. Accordingly, the necessary blood samples were
collected from them. After DNA purification, the entire
length of the GJB2 gene was amplified by PCR. Besides,
sequencing was performed with the reverse primer. The re-
sults of sequencing using CLC main workbench v3.5 soft-
ware and online blast software (BLAST) were examined
for mutations in deaf subjects, compared to the reference
gene available at the NCBI site.

Ethical considerations: With the permission of the Eth-
ics Committee of the Islamic Azad University, Tonekabon
Branch (Code: IR.IAU.TON.REC.1398.015) and with the
consent of the deaf subjects or their parents, the sampling of
deaf individuals was performed.

3. Results

In this study, 31 non-syndromic deaf individuals (out
of 85 deaf subjects) from Gilan Province were included;
of them, 22(71%) and 9(29%) subjects were females and
males, in sequence. The mean age of the examined deaf
subjects was 33.33 years. In this study, 35 delG mutations
in the GJB2 gene were detected in 16 patients (Table 1).
Of them, 14 patients were homozygous (Figure 1) and
two patients were heterozygous (Figure 2). In one patient,
the V1531 mutation was observed as heterozygous. In one
of two patients with a 35delG heterozygous mutation, the
pathogenic variant of G200R was also observed as hetero-
zygous (35delG/G200R).
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4. Discussion and Conclusion

Approximately 52% of the explored deaf individuals
from Rasht and Bandar Anzali deaf centers presented muta-
tions in the GJB2 gene; the most common mutation among
these individuals was 35delG mutation with a frequency of
48.38%. Moreover, 35delG mutation in some studies in Is-
fahan with a frequency of 6.12% [1], in the Kurdish popu-
lation with an allelic frequency of 13.33% [14], in Qom
with a prevalence of 61.9% [15], in Tabriz with a frequency
of 39% [11], and Lorestan with a frequency of 9.4% [16]
was reported. The present study was more similar to Tabriz
and Qom data concerning the frequency of 35delG muta-
tion. However, in some parts of Iran, including Kurdistan,
Azerbaijan, Isfahan, and neighboring countries (Turkey &
Pakistan), the prevalence of this mutation is lower.

The allelic frequency of V1531 mutation in several stud-
ies was measured as follows: Fars Province: about 6% [4],
Isfahan: about 2.04% [1], and Lorestan: about 2.8% [16].
The V1531 mutation was reported as a common mutation in
some studies; however, in the present study, it was reported
in only one allele and may not be highly prevalent in deaf
individuals in Gilan Province.

In two studies in Shanghai, China [19] and Iran, the
G200R variant was introduced as a pathogenic variant [20].
The frequency of this pathogenic variant in Morocco was
reported to be almost 0.66% [21]. In a study in Iran, this
pathogenic variant was reported in two alleles with a fre-
quency of 0.05%. This pathogenic variant is in the second
quarter (TM4) [22]; its importance in pathogenicity re-
mains unknown. Mahdieh et al. found a small frequency of
this variant in more than 10 studies in Iran; however, only
in Gilan Province, this pathogenic variant was observed in
abundance in an allele.

Due to the high rate of mutation in the GJB2 gene in Rasht
and Anzali Cities in Gilan Province, it can be expected that
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Figure 1. Electrograph of the ¢.35delG mutation (p.G12V{sX2) as homozygous in a deaf subject
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Figure 2. Electrograph of the ¢.35delG mutation (p.G12V{sX2) as heterozygous in a deaf individual ;{E}_ ournal of

mutation in this gene is critical in the occurrence of deaf-
ness in these cities. Due to the high prevalence of 35delG
mutation concerning the genetic screening of deafness in
Guilan Province, it is necessary to study the G.JB2 gene as
the main gene affecting non-syndromic deafness.
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