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Dear Editors,
We read with interest the publication by Wei et al.,
Mitochondrial DNA Point Mutations and Relative Copy
Number in 1363 Disease and Control Human Brains,
Acta Neuropathol Commun. 2017; 5: 13 [4]. We disagree
with the authors’ conclusion that their data indicate that,
“single nucleotide variants of mtDNA are unlikely to
play a major role in the pathogenesis of these neurodegenerative disease.” There are 4 specific reasons why we
disagree with this conclusion, and instead we assert that
their data are not contradictory to our own previously
published data indicating significantly elevated levels of
heteroplasmic mtDNA mutations in dopaminergic neurons in the substantia nigra (SN) of Parkinson’s disease
(PD) patients compared to controls at very early pathological stages of PD [2]. 1) Wei et al. looked at cerebellar
tissue for 1189 out of the 1363 cases, and so their data
do not address the levels of mtDNA mutations within a
pathologically affected tissue in PD. In contrast, in our
prior publication we looked specifically at the SN; 2)
Wei et al. looked at brain homogenate rather than specifically at vulnerable neurons. In contrast, in our prior publication we looked specifically at dopaminergic neurons
isolated by laser capture microdissection (LCM); 3) Wei
et al. did not discuss the pathological stage of the disease
for the brain tissue that was studied. In most cases, postmortem brain tissue available from PD patients is at an
advanced pathological stage at which point most dopaminergic SN neurons have died. In contrast, in our prior
publication we analyzed SN neurons from early pathological stages of PD separately from tissue demonstrating
advanced pathological stages. 4) Wei et al. defined mutations

as being homoplasmic if they were present in <10%
or >90% of reads. However, our prior studies found numerous point mutations in mtDNA that were individually rare
(present in <10% of mtDNA copies), but that, in aggregate,
reach a high mutational burden. In agreement with Wei et
al., we previously reported no differences in heteroplasmic
mtDNA point mutations in PD compared to controls when
analyzing late-stage brain homogenate (SN in the case of our
study) [3]. We hypothesized that mutations might preferentially accumulate in neurons rather than other cell types,
which we later confirmed [1], and that those neurons that
accumulate high levels of mutations die, and so are not
present for analysis in end-stage tissue. This led to our subsequent study using LCM to analyze heteroplasmic mtDNA
point mutation levels in early-stage dopaminergic SN neurons, which revealed significantly higher levels of mutations
compared to levels in either age-matched controls or in
advanced stage PD SN neurons. Therefore, in contrast to
their conclusion, the data presented in Wei et al. does not
contradict our prior work, and does not provide an argument against our hypothesis that somatic mtDNA point
mutations accumulate within dopaminergic SN neurons
and contribute to the degenerative process in PD.
Sincerely,
David K. Simon, MD PhD
Authors’ contributions
DKS drafted the initial letter, JCM, JE and NAA critically read the letter. All
authors read and approved the final letter.

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

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

* Correspondence: dsimon1@bidmc.harvard.edu
Beth Israel Deaconess Medical Center, Harvard Medical School, 330 Brookline
Ave. Room CLS-638, Boston, MA 02215, USA
© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Simon et al. Acta Neuropathologica Communications (2017) 5:33

Page 2 of 2

Received: 24 March 2017 Accepted: 6 April 2017
References
1. Cantuti-Castelvetri I, Lin MT, Zheng K, Keller-McGandy CE, Betensky RA,
Johns DR et al (2005) Somatic mitochondrial DNA mutations in single
neurons and glia. Neurobiol Aging 26(10):1343–1355
2. Lin MT, Cantuti-Castelvetri I, Zheng K, Jackson KE, Tan YB, Arzberger T et al
(2012) Somatic mitochondrial DNA mutations in early parkinson and
incidental lewy body disease. Ann Neurol 71(6):850–854. doi:10.1002/ana.
23568, PubMed PMID: 22718549, PubMed Central PMCID: PMC3383820,
Epub 2012/06/22
3. Simon DK, Lin MT, Zheng L, Liu GJ, Ahn CH, Kim LM et al (2004) Somatic
mitochondrial DNA mutations in cortex and substantia nigra in aging and
Parkinson's disease. Neurobiol Aging 25(1):71–81
4. Wei W, Keogh MJ, Wilson I, Coxhead J, Ryan S, Rollinson S et al (2017)
Mitochondrial DNA point mutations and relative copy number in 1363
disease and control human brains. Acta Neuropathol Commun 5(1):13.
doi:10.1186/s40478-016-0404-6, PubMed PMID: 28153046, PubMed Central
PMCID: PMC5290662

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

