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Analysis of common and rare VPS13C variants in late-onset Parkinson disease

ObjectiveWe aimed to study the role of coding VPS13C variants in a large cohort of patients with late-onset
Parkinson disease (PD) (LOPD).

Methods VPS13C and its untranslated regions were sequenced using targeted next-generation sequencing in
1,567 patients with PD and 1,667 controls from 3 cohorts. Association tests of rare potential homozygous and
compound heterozygous variants and burden tests for rare heterozygous variants were performed. Common
variants were analyzed using logistic regression adjusted for age and sex in each of the cohorts, followed by a meta-
analysis.

Results No biallelic carriers of rare VPS13C variants were found among patients, and 2 carriers of compound
heterozygous variants were found in 2 controls. There was no statistically significant burden of rare (minor allele
frequency [MAF] <1%) or very rare (MAF <0.1%) codingVPS13C variants in PD. A VPS13C haplotype including
the p.R153H-p.I398I-p.I1132V-p.Q2376Q variants was nominally associated with a reduced risk for PD (meta-
analysis of the tagging SNP p.I1132V [odds ratio = 0.48, 95% confidence interval = 0.28–0.82, p = 0.0052]). This
haplotype was not in linkage disequilibrium with the known genome-wide association study top hit.

Conclusions Our results do not support a role for rare heterozygous or biallelic VPS13C variants in LOPD.
Additional genetic replication and functional studies are needed to examine the role of the haplotype identified
here associated with reduced risk for PD.
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Deep sequencing of mitochondrial DNA and characterization of a novel POLG
mutation in a patient with arPEO

Objective To determine the pathogenicity of a novel POLG mutation in a man with late-onset autosomal
recessive progressive external ophthalmoplegia using clinical, molecular, and biochemical analyses.

Methods Amultipronged approach with detailed neurologic examinations, muscle biopsy analyses, molecular
genetic studies, and in vitro biochemical characterization.

Results The patient had slowly progressive bilateral ptosis and severely reduced horizontal and vertical gaze.
Muscle biopsy showed slight variability in muscle fiber size, scattered ragged red fibers, and partial cytochrome c
oxidase deficiency. Biallelic mutations were identified in the POLG gene encoding the catalytic A subunit of POLγ.
One allele carried a novel mutation in the exonuclease domain (c.590T>C; p.F197S), and the other had a pre-
viously characterized null mutation in the polymerase domain (c.2740A>C; p.T914P). Biochemical character-
ization revealed that the novel F197S mutant protein had reduced exonuclease andDNA polymerase activities and
confirmed that T914P was inactive. By deep sequencing of mitochondrial DNA (mtDNA) extracted frommuscle,
multiple large-scale rearrangements were mapped and quantified.

Conclusions The patient’s phenotype was caused by biallelic POLG mutations, resulting in one inactive
POLγA protein (T914P) and one with decreased polymerase and exonuclease activity (F197S). The reduction
in polymerase activity explains the presence of multiple pathogenic large-scale deletions in the patient’s mtDNA.
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