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BACKGROUND

Mohr-Tranebjaerg syndrome, also known as Deafness-Dystonia-Optic Neuronopathy syndrome (DDON
syndrome), is a rare progressive X-linked syndrome in which males are typically affected with sensorineural
hearing impairments, slowly progressive dystonia and/or ataxia, progressive decreased visual acuity from

optic atrophy, and dementia.

Mohr-Tranebjaerg syndrome is caused by a contiguous gene deletion syndrome at Xg22 or by mutations in

the gene TIMMB8A, located in the region Xg22.1.

To date, a total of twenty-one mutations, only two of which are missense (the remaining are nonsense,

splicing, and deletions), have been reported in the literature.

Here, we present a novel TIMM8A missense alteration, c.127T>C, which was identified in a female proband

with sensorineural hearing loss, multiple ear surgeries, and vision problems and was initially classified as a

variant of unknown significance (VUS).

RESULTS

A novel missense alteration, c.127T>C (p.C43R) in
TIMMS8A was identified in the affected female

proband.

The cysteine at codon 43 in this alteration is
replaced by arginine, an amino acid with highly
dissimilar properties.

There was no population frequency from dbSNP,
ESP, 1000 genomes, or EXAC for this variant.

This amino acid position is highly conserved in
available vertebrate species.

This alteration is predicted to be probably
damaging and deleterious by PolyPhen and SIFT in
silico analyses, respectively.

This alteration has a grantham score of 180.
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reported.

A literature review identified over twenty reported female carriers of TIMMS8A mutations, the majority of whom were not symptomatic.

Three female carriers presented with symptomes:

- One female carried TIMM8A c127delT (p.(C43V{s*22), and demonstrated dystonia, mild, clinically non disabling hearing impairment,

pyramidal signs, and parkinsonism?.

- Two affected females from the same family carried TIMMS8A c108delG (p.H37Tfs*3), and had oromandibular dystonia, blepharospasm,
torticollis, writer's cramp, dystonic head tremor, with onset of symptoms in their twenties and no hearing impairment?.

The phenotypic manifestations of the female proband in our case report significantly expands the female phenotype of DDON syndrome to
include sensorineural hearing loss and vision problems.

VARIANT INTERPRETATION
AND SEGREGATION

We initially classified this alteration as a variant
of unknown significance (VUS).

This variant was detected in the proband’s father
and paternal grandmother at another laboratory:.

The proband’'s father was clinically affected
with DDON syndrome. He had hearing loss since
birth, hallucinations, bizarre psychological

behaviors, nystagmus, an atypical renal cyst,
drug/alcohol abuse, white matter disease on
brain MRI, truncal ataxia and wide based gait.

The proband’'s paternal grandmother was noted
to wear hearing aids at age 70; however, no
additional phenotypic information was obtained.

The proband's father's phenotype was
compelling, but alone was not enough evidence
to classify this alteration as a variant, likely
pathogenic (VLP) so we pursued internal
structural analysis.
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TIMM8BA is a mitochondrial intermembrane
chaperone that facilitates import and insertion of
multi-pass transmembrane proteins into the
mitochondrial inner membrane.

tubal ligation

STRUCTURAL ANALYSIS

The individual monomer is composed of two alpha-
helices linked by a hairpin turn (Fig. 1/2).

forms sulfur-sulfur bridges between the alpha-
nelices of TIMMS.

he CX3C motif, of which p.C43 is the first residue,
iIs a highly conserved motif found in para and
orthologues of TIMMB8A.

It has been shown in TIM10 of yeast that loss of the
this position leads to loss of function in the protein'

In conclusion, this variant disrupts a known motif
that is conserved across both orthologues and
paralogues and has been shown to be crucial to
proper protein function.

n0.C44 (equivalent to p.C43 in humans) in yeast

METHODS

A blood sample was collected from the
proband and sent to Ambry Genetics (Aliso
Viejo, CA) for sequencing analysis of the
TIMME&EA gene.

Genomic deoxyribonucleic acid (gDNA) was
isolated from the patient's specimen using a
standardized kit and quantified.

All of the analyzed regions of TIMMB8A were
amplified through polymerase chain reaction
(PCR) and the exact nature of the gene's
sequence variation(s) was identified through
double-stranded sequencing from sense and
anti-sense directions.

Figure 2

TAKE-HOME POINTS

To date, a total of twenty-one mutations, only two of which are missense (the remaining are nonsense, splicing, and deletions), have been * The family presented here contributes additional phenotypic
information and significantly expands the female phenotype of DDON

syndrome.

This case report highlights the limited, but wide variability of

phenotypic presentations of Mohr-Tranebjaerg syndrome in female

families.

Of note, the three females who presented with symptoms in the literature all carried frameshift alterations which resulted in premature

stop codons, whereas our proband carried a missense alteration that did not result in a premature stop codon.
In one study, authors examined multiple cell types from women in two unrelated families carrying different TIMME&8A mutations and found
skewed x-inactivation in these individuals; however they were all unaffected. In addition, they found that the skewed X inactivation was the

result of selection against cells containing the mutant gene on the active x chromosome?3.

t may be clinically warranted to pursue x-inactivation studies in females carrying mutations in TIMMB8A, as these mutations may cause
rartial cell selection and incomplete skewed x-inactivation?3.
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carriers, which is especially relevant for genetic counseling of affected

A family history of male hearing impairments, slowly progressive
dystonia and/or ataxia, progressive decreased visual acuity from optic
atrophy, and dementia should alert the clinician to the possibility of
female family members also being at risk for or affected with DDON.
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