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Department of Obstetrics and Gynaecology
The Chinese University of Hong Kong

Genetic Testing for
Hearing Impairment
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(852) 2632 6412 (general enquiries —ARE )
(852) 2636 0008 (appointments TEZIRZAE)
obsgyn@cuhk.edu.hk

For more details, please refer to your clinician or visit our
website WRAEFLER - WAGNEREEEH - FH
BERMER:

http://www.fetalmedicine.hk/en/mainmenu.asp
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Figure 1: Carriers are at risk of transmitting the
defected gene to their offspring
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What is hearing impairment?

— — — — — — — — — — —

Hearing impairment is one of the most common
birth defects worldwide with the incidence of 1 in
500. In China, it has been estimated that over 27
million people are with hearing and speech
disabilities. Of which more than 60% of these
hearing impairment is caused by genetic factors.
The most frequent mutations in non-syndromic
hearing loss patients occur in GJB2, SLC26A4
and mitochondrial genome. Department of
Obstetrics and Gynaecology, The Chinese
University of Hong Kong offers hearing loss
SNaPshot® genetic testing for screening of
hearing impairment. This test is a robust and
efficient test that targets 14 common mutations
on GJB2, SLC26A4 and mitochondrial DNA that
are known to cause hearing loss, with carrier
rate up to one in 6.3 babies(Table 1) .

Early diagnosis of hearing impairment would
clarify the etiology, which aid early and effective
interventions and treatment and make accurate
risk assessment of other family members (Figure
1,back).
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What can | do if | diagnosed as

carrier?

Carriers of hearing loss mutations normally
would not present hearing loss, but are at risk of
transmitting the defected gene to their offspring,
and having other health problems. Considering
these, genetic counseling for carriers should be
warranted. Genetic counseling and prenatal
diagnostic services are now available in our
department.

Who should consider hearing

iImpairment genetic testing?

» Universal Neonatal Hearing Screening
positive

» Nonsyndromic hearing loss patients with
unknown causes, excluding traumatic or
infection reasons

e Normal individuals with family history of
hearing impairment caused by these 14
mutations

Specimen Requirement &

Reporting

This screening test involves the testing of DNA
sample. It could be isolated from blood, saliva or
other tissues.

Reporting time: seven working days

Methodology

DNA will be extracted from blood, saliva or other
tissues. In the hearing loss SNaPshot® Multiplex
system, 14 common hearing loss mutations of
GJB2, SLC26A4 and mitochondrial DNA will be
detected (Chen et al.2015). After multiplex PCR,
the product will be followed by the sequence-
specific probe interrogation and labeling of
targeted DNA fragment. The resulting products
will be separated electrophoretically in capillary
Genetic Analyzer ABI 3130 for genotype of each
mutation. The specificity and sensitivity of the
SNaPshot® technology have been proven to be

>99%.

Table 1: Carrier frequency of 14 common hearing

loss mutations
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Mutations Genomic Coordinate Carrier frequency
SR R A (GRCh38) IR
GJB2 c.35delG Chr13:20189547 0.02%
GJB2 ¢.109G>A Chr13:20189473 10.29%
GCﬁJgé‘;;?Afé(gyGé‘?% chr13:20189391-20189406 0.15%
GJB2 c.235delC Chr13:20189347 1.88%
GJB2 ¢.299-300delAT Chr13:20189282 - 20189283 0.29%
SLC2644 ¢.919-2A>G Chr7:107683453 1.62%
SLC2644 c.1174A>T chr7:107690148 0.16%
SLC2644 ¢.1229C>T Chr7:107690203 0.02%
SLC2644 ¢.2027T>A Chr7:107702050 0.03%
SLC2644 ¢.2168A>G Chr7:107710132 0.35%
mt1494C>T ChrMT:1494 0.02%
mtl555A>G ChrMT:1555 0.14%
mt3243A>G ChrMT:3243 0.16%
mt-7444G>A ChrMT:7444 0.71%
Total 15.90%
Reference £E&&H:

Chen et al. SNaPshot reveals high mutation and carrier
frequencies of 15 common hearing loss mutants in a Chinese

newborn  cohort.
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