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The Genetics of Hearing Loss
in the Palestinian Population

Why Hearing Loss?

Hearing loss affecting the Palestinians is severe to
profound bilateral congenital sensorineural in nature

Sample audiogram of an affected individual from Family K
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Hearing Loss in the Palestinian Population*

Gender Population Affected Individuals Percentage
Females 1,495,055 2,410 0.16
Males 1,524,649 2,885 0.18

+Does not include those parts of Jerusalem annexed by Israel in 1967.

Palestinian Central Bureau of Statistics, 1999. Population, Housing and Establishment Census 1997,
Statistical Brief. (Summary of Census Results) Ramallah ~Palestine.
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@ There is no policy yet that addresses hearing loss as a public
health threat.
Limited number of specialized schools for the deaf

Education is limited to up to the age of 16

Chances for rehabilitation are minimum and limited to vocational
training

Lack of database

© The HRL is interested in the basic science that addresses
relevant problems and ties it to the new advancement in the field
of genetics
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Loci Associated with Nonsyndromic Hearing Loss
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DFN = deafness, DFNA = autosomal dominant, DFNB = autosomal recessive,
OTSC = otosclerosis, DFNM  modifier, DFN = X-linked

Genes for Hearing Loss in Middle Eastern Families in our Project
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Others still unknown

Expression of connexin 26 in the cochlea
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« GJB2 mutations in 17 of 156 (11%) HHI Palestinian families

« 5 different mutations: 167AT, 35AG, IVS1(+1)G>A, 233AC, Trp77Arg
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TMPRSS33 Expression

Connexin26 GJB2

# of Individu
# of time

TMPRSS3 Family W - TMPRSS3 988AA

Family W

988AA homozygous among deaf individuals in 4 Palestinian families

988AA carrier frequency 0.5% among unrelated Palestinian controls
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Non-conservative change in transmembrane domain
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1001 G>T = ins 41 into mRNA = 346 stop

Cadherin 23 is a component of the tip link in
hair-cell stereocilia

Palestinian Family AB
Prelingual nonsyndromic hearing loss
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Siemens et al. 2004 NATURE, VOL 428




Palestinian Family AB

Cadherin 23.2065 C>T (exon 15) = Pro 559 Ser
Cadherin 23.3571 G>A (exon 26) = Glu 1061 Lys
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Cadherin 23.8293 G>T (exon 25) = Val 2635 Phe
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Palestinian Family AN Homozygosity of AN 2, 3, 6
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Figure 1. Orthodox Christian Families with HHI linked to 6.3 MB on 22q13

Microsatellite markers from homozygous region of 17p A 8

Family K Family AX Family AY  Famiy 8D

Figure 2. Homozygosity mapping
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MYO15A sequencing in progress

Mutations in TRIOBP in 9 Palestinian families
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TRIOBP (TRIO and F-actin Binding Protein)
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« Filamentous actin (F-actin) binding protein
« Associates with the TRIO guanine nucleotide exchange factor
* Regulates actin cytoskeleton organization




Palestinian Family A1

Prelingual nonsyndromic
hearing loss
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Family J: Prelingual profound NSHL
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Mapping in progress

Family G: Prelingual profound NSHL
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Conclusions AP

« Inherited hearing loss in the Palestinian population is highly heterogeneous, both
in the number of genes involved and in the number of alleles at each gene.

« Alleles responsible for hearing loss in this population are individually very rare.

« Families with hearing loss who are wildtype for GJB2 are likely to harbor novel
alleles, either of known hearing related genes (as in these three families) or of
previously unknown genes.

« We have identified and cloned a new gene (TRIOBP) that underlines hearing
loss in nine Palestinian families.

« Studies of multiple Palestinian kindreds are in progress to identify and
characterize yet unknown genes.
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