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With great interest, we have read Finsterer et al’s recent
comment [1] on our article “Heterozygous POLG variant
Ser1181Asn co-segregating in a family with autosomal
dominant axonal neuropathy, proximal muscle fatigabil-
ity, ptosis, and ragged red fibers” [2]. We appreciate the
detailed discussion of our study’s strengths and weak-
nesses, the addressing of which gives us the opportu-
nity to share more information on this interesting family
where previously limited due to word count.

In our study, we described four affected family mem-
bers, a father and three daughters, with a mixed neuro-
myopathic phenotype, including features such as
Charcot-Marie-Tooth disease-like axonal neuropathy
and external ophthalmoplegia. Muscle biopsies revealed
signs of mitochondrial structural abnormalities both on
light and electron microscopy, and the so far undescribed
heterozygous POLG variant ¢.3542G>A; p.Ser1181Asn in
POLG (NM_001126131.3) co-segregated in all affected

This comment refers to the article available online at https://doi.org/10.1186/
s42466-022-00195-8.
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family members, whereas the unaffected sister (IL.1) car-
ried two wildtype alleles. Located within the enzyme’s
palm domain that contains a cluster region of autoso-
mal dominant variants, we hypothesized that this variant
could well explain the family’s phenotype.

We are aware that this is an n of 1 study (case report),
and that further replication and/or functional studies are
needed to increase the genetic evidence further support-
ing the variant-disease relationship.

In their comment, Finsterer et al. suggest to analyze
mitochondrial DNA for potential other mtDNA changes.
Despite clear autosomal dominant inheritance from the
father, mitochondrial DNA was assessed (NGS-based
mitochondrial panel) in two individuals (IL.2, 1I3), which
did not reveal any relevant differential diagnoses. Of
course, the screening for large indels or mitochondrial
copy number variations was limited in regard to the
methodological boundaries of whole-exome based diag-
nostics. A suggestion was made also to assess levels of
mtDNA by rtPCR in order to show mitochondrial deple-
tion as well as to conduct further biochemical analyses on
muscle tissue homogenates. These are great suggestions
that could additionally support the (clinical) mitochon-
drial phenotype already strengthened by COX-staining
and electron microscopy.

It has further been recommended to perform a mul-
tisystemic assessment of other manifestations of mito-
chondrial disease, which we have actually done but so far
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not reported in detail. Cerebral MRIs performed in our
proband (IL.3, 2017) revealed unspecific, spotted, perivas-
cular white matter lesions that did not show any clinical
correlate. Patients II.2 and II.4 had normal MRIs of the
neurocranium (I.2 in 2017, I1.4 in 2011 and 2015). Car-
diac evaluations including echocardiography (II.2, I1.3,
11.4), 24 h holter EKG (1.2, 1.3, I1.4), and cardiac MRI
(I.3) did not show any signs of hypertrophic or dilated
cardiomyopathy, nor signs of abnormal conductance.
The patient-reported (I1.4) proximal muscle fatiguability
was assessed by detailed clinical examinations not show-
ing any dynamics reminiscent of a myasthenic syndrome.
Myasthenic antibodies such as anti-acetylcholine recep-
tor antibodies were negative in patients II.3 and I1.4. The
same two sisters also underwent a spinal tap revealing
normal CSF lactic acid, however, serum lactic acid was
elevated (3.6 mmol/l [0.5-2.2]) in II.4 at one examina-
tion. Regarding other potential organ manifestations,
patient II.4 had moderate sensorineural hearing loss con-
firmed by audiometry. None of the sisters showed signs
of optic atrophy, however, 11.3 developed a bilateral cata-
ract in her mid 40 s.

In summary, we agree with Finsterer et al. that mito-
chondrial diseases merit a broad, systemic assessment,
and that the pathogenicity of a single variant can be dif-
ficult to assess. Based on the patients’ phenotype and
pedigree, the structural analyses of muscle tissue, as well
as following the ACMG/ACGS-2020v4.01 guidelines for
standardized classification of mendelian variants [3, 4],
we still consider the variant p.Ser1181Asn in POLG likely
pathogenic. Common obstacles for the interpretation of
variant pathogenicity are incomplete penetrance, vari-
ability in age at onset and phenocopy rates, which have
been taken into account here, using the most recent ver-
sion of ACGA criteria [4]. We are happy to collaborate
for further studies in this field.

Author contributions
All authors read and approved the final manuscript.

Declarations

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Neurology, Medical Faculty, RWTH Aachen University, Aachen,
Germany. 2Dr. John T. Macdonald Foundation, Department of Human Genetics
and John P. Hussman Institute for Human Genomics, University of Miami,
Miller School of Medicine, Miami, FL, USA. 3Praxis fur Humangenetik Tubingen,
Tuebingen, Germany. “CeGaT GmbH, Tuebingen, Germany.

Published online: 11 July 2022

Page 2 of 2

References

1. Finsterer, J, & Zarrouk, S. (2022). Carriers of POLG1 variants require inves-
tigations for multisystem disease and for mtDNA variations. Neurological
Research and Practice, 6, 66.

2. Dohrn, M. F, Heller, C, Zengeler, D., Obermaier, C. D, Biskup, S., Weis, J.,
Nikolin, S., Claeys, K. G, Schéne, U, Beijer, D, & Winter, N. (2022). Heterozy-
gous POLG variant Ser1181Asn co-segregating in a family with autosomal
dominant axonal neuropathy, proximal muscle fatigability, ptosis, and
ragged red fibers. Neurological Research and Practice, 4(1), 1-4.

3. Richards, S, Aziz, N, Bale, S, Bick, D., Das, S., Gastier-Foster, J.,, Grody,

W. W, Hegde, M, Lyon, E,, Spector, E., & Voelkerding, K. (2015). ACMG
Laboratory Quality Assurance Committee Standards and guidelines for
the interpretation of sequence variants: A joint consensus recommenda-
tion of the American College of Medical Genetics and Genomics and the
Association for Molecular Pathology. Genetics in Medicine, 17(5), 405-424.

4. Association for Clinical Genomic Science (ACGA). (2020). Best-practice
guidelines. Retreived May 27, 2022 from https://www.acgs.uk.com/quali
ty/best-practice-guidelines/.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.acgs.uk.com/quality/best-practice-guidelines/
https://www.acgs.uk.com/quality/best-practice-guidelines/

	Heterozygous POLG variant Ser1181Asn is associated with autosomal dominant neuro-myopathy in one family with no further specific manifestations of mitochondrial syndrome
	Comment
	References


