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With interest we read the article by Chumarina 

et al., about cellular alterations in midbrain 

dopaminergic neuron-.containing spheroids (MDNS) 

derived from induced pluripotent stem cells from a 28 

years-old female patient carrying the novel POLG1 

variant c.2432A>G (Chumarina, M. et al., 2019). The 

patient manifested clinically with Parkinson’s disease 

(PD), cataract, premature ovarian failure (POF), and 

myopathy presenting as progressive external 

ophthalmoplegia (PEO) and fatigue (Chumarina, M. et 

al., 2019). The authors concluded that use of induced 

pluripotent stem cells is useful for identifying altered 

cellular pathways possibly involved in the pathogenesis 

of PD (Chumarina, M. et al., 2019). The study has a 

number of shortcomings.  

 

The first shortcoming is that the authors did 

not provide the family history. We should know if the 

POLG1 variant was inherited from the father or mother 

or if it occurred sporadically. It should be mentioned if 

either parent manifested with phenotypic features like 

those in their daughter, particularly if either parent had 

developed PD. Proof of pathogenicity of a novel variant 

requires intra-familial segregation of a variant with the 

phenotype over several generations. Despite POF with 

onset at age 28 years we should know if the index 

patient had children and if they carried the culprit 

variant or were clinically affected. Autosomal dominant 

inheritance suggests that affected subjects occur in each 

generation. 

 

The second shortcoming is that mtDNA 

sequencing was not carried out. Since POLG1 variants 

frequently cause multiple mtDNA deletions or mtDNA 

depletion, it is crucial for interpretation of the 

phenotype to investigate by e.g. real-time PCR if 

mtDNA was secondarily affected by the mutation or 

not. It is also crucial that the mtDNA copy number is 

determined by long range PCR since POLG1 variants 

were reported in association with reduced mtDNA copy 

number (Gui, Y. X. et al., 2015). The mtDNA copy 

number has been even proposed as a biomarker of PD 

(Pyle, A. et al., 2016).   

 

The third shortcoming is that the index patient 

was not prospectively investigated for multisystem 

involvement. POLG1 variants frequently manifest not 

only in the brain or muscle but also in other organs such 

as the eyes (cataract, optic atrophy), ears (hypoacusis), 

endocrine organs (hypogonadism, diabetes), heart (heart 

block, dilated right atrium), intestines (hepatopathy, 

pancreatitis, cyclic vomiting), kidneys (renal tubular 

acidosis), and peripheral nerves (neuropathy) (table 1). 

In the early stages of the disease clinical manifestations 
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may be subclinical why it is crucial to investigate 

POLG1 carriers prospectively even in the absence of 

overt clinical manifestations. Multisystem involvement 

strongly determines the disease course, prognosis, and 

outcome of these patients.    

 

A fourth shortcoming is that among the 

impaired expression of 61 proteins in POLG1 MDNS 

cells none explained the occurrence of mitochondrial 

myopathy in the index patient. 

 

 

A fifth shortcoming is that neither serum nor 

cerebro-spinal fluid lactate levels were presented. 

Fatigue could be simply explained by lactic acidosis, 

which can be a manifestation of POLG1 carriers (Inbar-

Feigenberg, M. et al., 2018).  

 

A sixth shortcoming is that the MDNS may not 

adequately reflect nigro-striatal neurons and may thus 

represent only an insufficient model of cellular 

dysfunction in nigro-striatal neurons of PD patients. 

Western blot did not show any differences between 

POLG1 MDNS and controls (Chumarina, M. et al., 

2019).

 

Table1. POLG1 variants manifesting with PD 

Variant Age (y) Sex Additional features   Reference 

Y955C 32 f PEO, POF   (Pagnamenta, A. T. et al., 2006) 

C2839C>T 27, 33 f, f Neuropathy, dystonia, myopathy  (Davidzon, G. et al., 2006) 

1532G>A 61 f PEO, hearing loss, neuropathy, myopathy (Hudson, G. et al., 2007) 

Arg953Cys 33 m PEO, neuropathy, CMP  (Gurgel-Giannetti, J. et al., 2012) 

A899T 48 f Myopathy, neuropathy  (di Poggio, M. B. et al., 2013) 

R964C 58 m Dementia, diabetes   (Hsieh, P. C. et al., 2019)  

c.2432A>G 28 f PEO, POF, myopathy, cataract  (Chumarina, M. et al., 2019)  

PEO: progressive external ophthalmoplegia, POF: premature ovarian failure, CMP: cardiomyopathy 

    

We do not agree with the notion that PD is a 

rare phenotypic feature of POLG1 variants. On the 

contrary presence of POLG1 variants has been 

repeatedly reported in PD patients (table 1) and there is 

even a discussion if POLG1 polymorphisms or intronic 

CAG-repeat expansion may contribute to the 

development of PD.  

 

Overall, this interesting study has a number of 

shortcomings which need to be addressed before 

interpreting the novel POLG1 mutation c.2432A>G as 

pathogenic and causative for PD. Whether MDNS truly 

represent a model of dopaminergic neurons affected in 

PD remains speculative.  
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