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Molecular Genetic Analysis of Connexin 26 in Korean Congenital Hearing Loss

Hong-Joon Park, MD, Kee Hyun Park, MD, Jung-Whan Song, MD,
Yun Hoon Choung, MD and Ho Seok Choi, MD

Department of Otolaryngology, Ajou University School of Medicine, Suwon, Korea

ABSTRACT

Background and Objectivesl] Congenital deafness is a relatively common disorder and its' incidence is as high as 1 per
every 1,000 newborn infants. In developed countries, genetic hearing loss accounts for 50% of all hearing losses. A least 20
autosomal recessive loci had been identified, and in 1997, Connexin 26, one of the gap-junction proteins, was found to be the
main mutant gene of non-syndromic congenital sensorineural hearing loss. The objective of this study is the investigation of
the clinical features and characteristics of connexin 26 mutation in congenital deaf patients in Korea. Materials and
MethodsU Fifty-one patients who have visited the out-patient department of Ajou University Hospital and 125 patients
attending two special schools for deafness were physically examined. Family history of each patient was also examined. One
hundred normal hearing infants who were audiologically approved were selected as a control group. With their blood
samples, we performed DNA extraction and sequenced PCR products. Results[] Among 176 patients, 53 patients had family
history of hearing impairment, and 16 patients actually showed syndromic features. We sequenced Connexin 26 in 121
patients who have congenital non-syndromic sensorineural hearing loss. Two heterozygotes of 35delG, three heterozygotes,
four homozygotes of 235 delC, 35 heterozygotes, and four homozygotes of E114G were observed. Conclusionl] Family
history of deafness was relatively common among the patients and therefore it was an important factor in deciding that
hearing loss was due to genetic origin. Syndromic hearing loss occupies a relatively minor portion of congenital deafness.
With regard to Connexin 26 mutation, 35 delG is reported as the major gene mutation in the western countries, but in our
study, only 2 patients had this type of mutation. Therefore, 235 delC and E114G can be considered as race specific gene
mutations, even though further studies are needed. (Korean J Otolaryngol 2000543:357-62)
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TTTTCCAGAGCAAACCGC-3)0 lower(5'-CTGG—
GCAATGCGTTAAACTGG-3)O0O OOOO OO0
DNAO OO 1 plO0 DNA(L00 ng/p DO 200 primer
OO0 1pl,000 17pl0 OOCDO OO OOO 20 pl
0O 00O 0O0.00 0000 OO0 DNAODO OO 5l
0O 000 OO0 1pl0 primer, OO0 13 pl0 OOO
0O 00000 OO0 Ooobo 2o0pi0 OOO OOO. OO
00000 00O 95000 500 o000 O, denatu—
ration, annealing, polymerizationDl OO0 OO 9500
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Table 1. Gender distribution of congenital hearing loss pa-
ients
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00 0000 ooooo(Table 1, Fig. 1).

00 0000 OO0 DOOO OO0 oDooooo o
0O 0 000 40 0O0O0OO0 OO0 OO0 oooo od
000 0D00og, 0o 17e0 O 53000 OOO0O O
O 000 0O0O00O(Table 2). 00 0000 OO OO
00,00 000 000 D000 ooogo.ooo o
00000 Waardenburg 0000 70, Pendred OO0
0 30, Hunter OO OO 10, mucopolysacchalidosisl]
10, 00 000 0000 O O0ooo oooo gd
0 000 O0O0O0O0OD Ooo 40000 (Table 3, 4).

Table 2. Family history of congenital hearing loss patients

FHx (O) FHx (=)
S school 12 55
E school 28 30
OPD 13 38
Total 53 (30.1%) 123 (69.9%)

Table 3. Syndromic hearing loss Vs. non-syndromic hearing
loss

Syndromic Non-syndromic
S school 5 62
E school 10 48
OPD 1 50
Total 16 (9.0%) 160 (91.0%)

Male Female Total
S school 41 26 67
E school 32 26 58
OPD 35 16 51
Total 108 (61.4%) 68 (38.6%) 176 (100%)
50
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Age

Fg. 1. Age distribution of congenital hearing loss patients.

Table 4. Syndromes associated with hearing loss patients

Syndrome No. of patients

Waardenburg

Pendred

Hunter
Mucopolysacchalidosis

Unclassified

o~ = = W N

Total ]

Table 5. Variations of Connexin 26 in 100 normal infants

Homozygote Heterozygote Total/Allele (%)
V271 12 56 80/200 (40.0)
E114G 2 36 40/200 (20.0)
235 delC 0 1 1/200 ( 0.5)
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Table 6. Mutations and polymorphism of Connexin 26 fo-

und in Korean congenital hearing loss patients

1210

0 000 connexin 26 0000 OO0 OOOOO, O
00 000 00O v2710 OO0 2100 0OO00O0O ¢tho—
mozygote), 4100 O000O0O (heterozygote)l OO0

0od, E114GO

Homozygote Heterozygote Total/Allele (%)

400 00000, 300 ooooad,
235delCO 400 O0O0O0O0O, 300 OODOOO, 35 delG
U 200 0D0oooog oboob. ooog obo oo
goo, 00 000 10000 0oOOO OO0 OO oo

ooo, 00 00 v27io 1200 goooo, sedn O
0oo0d, E114G0 200 0O0O0ODO, 3600 ODOOOO,

V271 21 41 82/242 (34.3)
E114G 4 35 43/242 (17.8)
235 delC 4 3 11/242 ( 4.5)
35 delG 0 2 2/242 ( 0.8)
A. 235 delC B. E114G C. 35delG
CGGCTATGGGCCSTACAGS TGATC: || TAAAGAGYGAAT TTAAGGACATC

CGGCYAT GG&?/CT\GCAGC T

HOMO  °

GATCTY T

TAAAGAGTGNAT Y

HETERO™®

TAAA GAGTGGA

HOMO *¢
A

TAAGGACA TCT

TTTAAGGACATC

ACGA TCCTGGGGGGT GTGAATRAACAC

JJOENEER

W/W W/W DW D/D D/D D/D D/D ?
@ D : 235delC
W : Wild type DW DW DD
235 delC/235 delC 235 delC/WT
- £ M
20 + 20
40 40 -
60 - 60
80 - 80 -
100 - 100 4
120 120
T T T T T T T T T T T
250 500 1K 2K 4K 8K 250 500 1K 2K 4K 8K
(Hz) (Hz)
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235delCO 100 O0OO0O00OO0 OOOOO(Table 5, 6,

Fig. 2. Sequencing chromato-
graphs of Connexin 26 mutati-
ons.

Fig. 3. The 235 delC type of mu-
tation. A) Pedigree of the 235
delC family is shown. Open sym-
bols O individuals with normal
hearing, filled symbols indicate
hearing impaired persons. B) Pure
tone audiograms of 235 delC
family members. Individuals with
hearing loss showed homozyg-
ous 235 delC mutation whereas
mutations carriers hove normal
audiologic pattern.
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Fig. 2). 235 delc 000 OOOOO0 00000 O O
0000 000 0000 000 0000 00 0000
0 (Fig. 3).
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