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NOVEL MUTATION IN MITOCHONDRIAL DNA IN
2 SIBLINGS WITH LEIGH SYNDROME

Leigh syndrome is clinically and genetically heterogeneous, associated with mutations in mitochondrial
and nuclear genes.1 Diagnostic criteria include progressive disorder with motor and intellectual delay/
regression; signs and symptoms of brainstem and/or
basal ganglia disease; raised lactate concentration in
blood and/or CSF; and one or more of the following:
(1) characteristic features on neuroimaging (bilateral
symmetrical hyperintensities in brainstem, basal ganglia, dentate nuclei, and optic nerves on T2-weighted
MRI); (2) typical neuropathologic changes; and (3)
typical neuropathology in a similarly affected sibling.2
We describe 2 African American siblings who have
a mutation in the mitochondrial MT-TL2 gene and
a clinical diagnosis of Leigh syndrome. The same
mutation is also identified in their neurologically
asymptomatic mother.
The brother who failed to progress on motor
milestones since age 1 year presented with 4 months
of progressive ataxia and weakness at 2 years of age.
He was not able to pull to stand or walk without
support. Growth parameters were below the third
percentile. Examination revealed bilateral ptosis,
left facial weakness, global hypotonia, mild weakness in all extremities, and severe truncal and limb
ataxia. Serum and CSF lactate levels were 2.8
mmol/L (0.5–2.2) and 2.6 mmol/L (0.5–2.2),
respectively. Brain MRI revealed T2 hyperintensities involving bilateral putamen, red nuclei, substantia nigra, thalami, and periaqueductal gray
matter (figure). Mitochondrial DNA sequencing revealed a homoplasmic m.12311 T.C change on
MT-TL2 encoding tRNA Leu (CUN). Two months
later, he required mechanical ventilation during
sleep and subsequently died at the age of 3.5 years.
His younger sister presented at 3 years of age with
a 1-year history of motor regression, speech delay,
and ataxia. She lost her ability to walk or stand
unassisted, exhibiting truncal and limb ataxia, but
was able to crawl and sit with support. She had
limited 2-word phrases. Growth parameters were
below the ninth percentile. Serum lactate level was
1.72 mmol/L (0.25–1.1). T2 hyperintensities were
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seen in bilateral substantia nigra, thalami, and
brainstem. She remains neurologically stable at the
age of 4 years.
Association of this T-to-C substitution at
nucleotide 12311 on MT-TL2 with Leigh syndrome has not been clearly described. This mutation was previously described in a patient with
chronic progressive external ophthalmoplegia.3 In
addition, heteroplasmic MT-TL2 mutations have
been reported in patients with mitochondrial
encephalomyopathy and myopathy.4 Affected site
in our patients is conserved among species during
evolution,5,6 and the gene itself is one of the
most conserved mitochondrial tRNA genes among
closely related species of hominoids.7 Mutations in
mitochondrial tRNA genes were reported in Leigh
syndrome.1 We speculate that this mutation in the
highly conserved region is associated with Leigh
syndrome phenotypes in our patients. This is supported by the presence of the same MT-TL2 mutation in their mother with bipolar disorder,
indicating that this change may have variable penetrance or heterogeneous expressivity commonly
seen with other mitochondrial disorders. We suggest that patients with clinical criteria of Leigh
syndrome be screened for this mutation to confirm
such an association.
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Brain MRI of our patients
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Axial T2 image showing hyperintense lesions involving periaqueductal gray
matter and cerebellar hemispheres in our first patient (A) and in thalami in his
sibling (B).
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