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DFNB20: a novel locus for autosomal recessive,
non-syndromal sensorineural hearing loss maps
to chromosome 11q25–qter
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Autosomal recessive non-syndromal deafness is an extremely heterogeneous condition with at
least 19 loci (DFNB1–19) already described. We have used autozygosity mapping to localise a
further novel locus, DFNB20, to chromosome 11q25–qter in a consanguineous family
originating from Pakistan. A region of homozygosity was observed in affected individuals
spanning the interval D11S969–qter.
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Hearing loss represents an important social and medi-
cal phenomenon affecting a significant proportion of
the population. Prelingual deafness is particularly
important since it impedes oral language acquisition.
Congenital or childhood-onset deafness affects approx-
imately 1/1000 children with the majority of cases
(approx. 70%) having no associated syndromal fea-
tures.1 A genetic cause is responsible in up to 60% of
cases, most of which display an autosomal recessive
mode of inheritance. Non-syndromal sensorineural
deafness is genetically extremely heterogeneous, and to
date 19 autosomal recessive (DFNB1–19) and 15
autosomal dominant (DFNA1–15) loci have been
reported.2 Recently, studies have shown that approx-
imately 50% of all recessive deafness is caused by

mutations in the gene for the gap junction protein
connexin 26 throughout different populations including
families originating from the UK, France, Italy, Spain,
Tunisia, Lebanon, Pakistan, Australia and New
Zealand.3,4

We recently ascertained a consanguineous Pakistani
family segregating a novel autosomal recessive form of
histiocytosis with associated features of joint con-
tractures and sensorineural deafness and showed it to
be linked to a locus on chromosome 11q25.5 Therefore,
to determine if a novel locus for non-syndromal
sensorineural deafness also maps to this region, we
tested 35 consanguineous families (segregating non-
syndromal autosomal recessive sensorineural deafness)
originating from Pakistan and the Middle East for
linkage to 11q25–qter using 16 microsatellite markers
from the region. Previous studies in these 35 consan-
guineous families had failed to detect linkage to any
existing DFNB loci.

In all families studied, detailed clinical histories and
physical examinations excluded obvious syndromal or
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acquired causes of hearing loss. DNA was prepared
from whole blood or buccal samples using a standard
non-organic method. Sixteen fluorescently-labelled

microsatellite DNA markers from chromosome
11q25–qter spanning cen–D11S898–D11S439–qter
(Figure 1) were amplified by the polymerase chain

Figure 1 Pedigree of a consanguineous family with autosomal recessive non syndromal hearing loss. The homozygous intervals are
represented by solid bars. The intervals containing DFNA12,8, α-tectorin10 and DFNB20 (this report) are also shown. Filled symbols
represent affected status, open symbols represent unaffected status. Double lines indicate consanguineous marriages.
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reaction (PCR). Marker heterozygosity values and
amplification conditions were obtained from the Gen-
ome Database (http://www.gdb.org). PCR was per-
formed in a 10 µl reaction volume containing 40 ng
genomic DNA, 3 picomoles of each oligonucleotide
primer, 1 U of Taq DNA polymerase (Promega, UK),
10 mM Tris-HCl pH 9.0, 50 mM KCl, 0.1% Triton X-100,
2 mM dNTPs and MgCl2 (1.5 mM). PCR was performed
as follows: initial denaturation step 5 min/95°C, fol-
lowed by 35 cycles of 92°C/30 s, annealing temperature/
30 s, 72°C/30 s, with a final extension of 72°C/5 min.
PCR products were electrophoresed at 800 volts in
1 3 TBE/6% acrylamide gels for 3.5 h on an ABI 373
DNA Sequencer. Gels were processed using the Gen-
escan analysis software Version 2.0.2 (Applied Bio-
systems). Genotypes were generated using the Geno-
typer software Version 1.1 (Applied Biosystems).

Linkage analysis was performed using the LIPED
program for two point analysis6 and HOMOZ for
multipoint analysis.7 A fully penetrant autosomal reces-
sive mode of inheritance was assumed with a disease
gene frequency of 0.0001. Equal recombination fre-
quencies between males and females were used. Allele
frequencies were generated from a panel of 80 unre-
lated, control individuals from the Pakistani community
of West Yorkshire, UK.

In a single family of Pakistani origin, a region of
homozygosity was observed in all four affected individ-
uals (Figure 1). All four affected offspring were diag-
nosed with hearing impairment between the ages of

3 months and 1 year following normal births. Audio-
logical testing revealed that individuals V2 and V4 had a
moderate hearing impairment (range 50–70 dB), whilst
individuals V1 and V3 had a profound hearing loss
(range > 100 dB). Using two point linkage analysis, a
maximum lod score was observed with marker
D11S4125 (Zmax = 2.82; θ = 0) (Table 1). Multipoint
analysis using the HOMOZ program generated a
Zmax = 3.3 over an interval spanning D11S969–qter. It
was not possible to define the telomeric boundary of
the interval containing DFNB20 since none of the
affected individuals were recombinant with markers
close to the telomere and, at present, no polymorphic
markers have been reported distal of D11S439. Cur-
rently, there are no obvious candidate genes that map
to this region, 34 cDNA markers are known to map to
the interval D11S969–qter (http://www.ncbi.nlm.nih-
.gov/SCIENCE96). A locus for a dominant form of
deafness (DFNA12) maps to 11q22–q248 and recently,
it has been shown that mutations in the α-tectorin gene
are responsible for deafness in these families.9 The
α-tectorin gene maps close to the marker D11S925;10

the fact that all four affected individuals in the
consanguineous Pakistani family studied are hetero-
zygous for markers D11S1345, D11S912, D11S910
(D11S934 was uninformative) over an interval of
approximately 22 cM distal to D11S925 effectively
excludes α-tectorin as the DFNB20 gene.

In conclusion, we have mapped a further novel locus
for non-syndromal autosomal recessive sensorineural

Table 1 Pairwise linkage analysis between the disease locus and chromosome 11q25 DNA markers. Marker order is
cen–D11S898–D11S439–qter. Maximum lod score displayed in bold

lod score at  =

Marker 0.00 0.010 0.050 0.1 0.2 0.3 0.4

D11S898 –18.789 –9.006 –2.546 –1.499 –0.616 –0.238 –0.064
D11S908 –2.539 –2.067 –0.590 –0.341 –0.138 –0.056 –0.018
D11S925 –15.509 –6.511 –1.586 –0.855 –0.288 –0.077 –0.002
D11S1345 –13.335 –6.863 –2.033 –1.228 –0.526 –0.207 –0.053

D11S934 1.076 1.073 0.921 0.770 0.490 0.258 0.090
D11S912 –7.636 –4.164 –1.054 –0.570 –0.198 –0.067 –0.019
D11S910 –6.733 –3.263 –0.240 0.150 0.319 0.231 0.075
D11S1320 1.356 1.352 1.196 1.038 0.728 0.430 0.162

D11S969 –3.861 –0.865 0.612 0.684 0.529 0.267 0.033
D11S1309 2.671 2.665 2.395 2.111 1.524 0.922 0.343
D11S4098 0.363 0.361 0.295 0.234 0.133 0.063 0.022
D11S968 1.709 1.705 1.523 1.335 0.957 0.588 0.250

D11S4125 2.823 2.817 2.544 2.257 1.662 1.048 0.445
D11S387 1.453 1.450 1.285 1.116 0.785 0.467 0.181
AFM193YH2 1.453 1.450 1.285 1.116 0.785 0.467 0.181
D11S439 1.453 1.450 1.285 1.116 0.785 0.467 0.181

DFNB20 maps to 11q25–qter
L Moynihan et al t

245



deafness to a region of chromosome 11q25 extending
from the D11S969 to the telomere, thus demonstrating
the extensive genetic heterogeneity of this condition. In
previous studies, we have also observed a family
segregating an unusual form of histiocytosis with
associated features of joint contractures and sensor-
ineural deafness that is linked to this region of
chromosome 11.5 It is possible that a single gene at this
region is causal in both syndromal and non-syndromal
forms of sensorineural deafness as it has been shown
recently that different mutations in the unconventional
myosin VIIa gene (MYO7A) can result in either
syndromic (Usher syndrome type 1b)11 or non-syn-
dromic forms of dominant and recessive hearing
loss.12,13 This could be explained by allelic heterogene-
ity or differences in genetic background. In addition, it
will be important to determine the relative contribution
to non-syndromal deafness of the various loci in
different ethnic populations. This will facilitate the
provision of accurate recurrence risk estimates in
individual families.
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