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Somatic mutations may contribute to asymmetry in neurodegenerative disorders

Christos Proukakis

Professor of Neurology and Neurogenetics, Department of Clinical and Movement Neurosciences, UCL Queen Square Institute of

Neurology, London, UK

Correspondence to: E-mail: c.proukakis@ucl.ac.uk

Left—right asymmetry in neurodegenerative disorders is widely
recognized and is indeed a supportive criterion for idiopathic
Parkinson’s disease in the Queen Square Brain Bank criteria.
A number of plausible, and not mutually exclusive, explana-
tions were recently suggested.! The authors stated, however,
that ‘the two brain hemispheres are genetically identical, at
least in terms of DNA sequences’. This statement neglects the
possibility that mosaicism due to somatic mutations, acquired
post-zygotically, may be relevant to the question, if asymmet-
rically distributed, or indeed restricted to one hemisphere.
The existence of various types of somatic mutations in the
brain, from single nucleotide variants (SNVs) to a wide range
of structural variants including aneuploidy, has been well
documented in recent years, with the help of emerging techni-
ques such as single-cell whole-genome amplification.” All
types of somatic mutations may arise in development, with
SNVs developing in early neurogenesis at a rate of ~5 per
cell per day.* It is therefore not surprising that somatic muta-
tions have a clear role in several neurodevelopmental disor-
ders, including some with striking asymmetry such as
hemimegalencephaly and focal cortical dysplasias, where rele-
vant somatic mutations have been detected in surgically re-
sected tissue.” It is reasonable to speculate that these
mutations would be absent or present at very low levels in
the unaffected hemisphere, although this cannot be confirmed
as healthy contralateral tissue is obviously not resected. Clear
examples of somatic mutations arising in a lateralized fashion
in development would, however, be informative. A landmark
study of somatic SNVs from multiple human tissues showed
marked left-right asymmetry.” Although the brain was not in-
cluded, these arose before gastrulation, suggesting that brain
would also show this pattern. This has been now fully con-
firmed by detection of somatic SNVs by deep whole-genome
sequencing of 25 brain regions from neurotypical individuals,
which allowed the evaluation of the distribution of neural

progenitor clones in neocortical development.® Clones re-
stricted to the brain were generally limited to one hemisphere,
suggesting that in brain development separation along the
midline occurs before an antero-posterior axis is established
in each hemisphere. Inter-hemispheric asymmetry in mosai-
cism for somatic LINE-1 retrotransposon insertions has
been demonstrated in the brain of a schizophrenia patient,
with two insertions found to differ widely in levels between
the same region across the two hemispheres.”

A role of somatic mutations in neurodegeneration is sug-
gested by several lines of evidence.® To support the hypoth-
esis that they contribute to asymmetry, it would be
important to demonstrate such examples in post-mortem
disease tissue, but this is problematic for two reasons. In a gi-
ven neurodegenerative disease, there may be preferential loss
of cells with mutations which render them vulnerable, lead-
ing to spurious allelic fraction comparisons. From a practical
point of view, in many cases brain banks only freeze one half
of the brain, making such comparisons essentially impos-
sible. Studies of SNCA CNVs in synucleinopathies”'® and
a report of two semantic dementia patients with somatic
TARDP mutations and asymmetric temporal lobe atrophy'’
only had access to a single frozen brain hemisphere, and
therefore could not address this.

The possibility of somatic mutations contributing to
left-right asymmetry of neurodegeneration needs to be
considered, and robust investigation will only be possible
when adequate whole frozen brains are available for detailed
single-cell DNA sequencing studies.
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