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POLG Gene Sequence Analysis for Mitochondrial Disorders 
 
CLINICAL FEATURES  
POLG gene variants are one of the most common causes of inherited mitochondrial disease. Pathogenic variants 
in the POLG gene cause a spectrum of mitochondrial diseases, with onset ages from the neonatal period to late 
adult life, including chronic progressive external ophthalmoplegia (PEO), sensory ataxic neuropathy dysarthria and 
opthalmoparesis (SANDO), Alpers syndrome, mitochondrial neurogastrointestinal encephalopathy syndrome 
(MNGIE).1-4 The clinical presentation ranges from severe encephalopathy and liver failure to late onset external 
ophthalmoplegia, seizures, ataxia, myopathy and isolated muscle pain. Other findings include cardiomyopathy, 
cardiac conduction defects, depression, hearing loss, diffuse degeneration of cerebral gray matter, hepatic 
cirrhosis, and diffuse leukoencephalopathy. Parkinsonism and premature ovarian failure have also been 
described.1,2 Because of the overlap in phenotypes and differences in age of onset, definitive diagnosis of these 
disorders is dependent upon variant identification. Certain variants in the POLG gene can lead to a range of 
clinical phenotypes which predispose to development of liver failure after exposure to valproic acid. 1-3,5 

 
INHERITANCE  
Autosomal dominant and autosomal recessive 
 
GENETICS 
MtDNA is replicated by DNA polymerase gamma (polγ), which is comprised of a 140 kD catalytic subunit and a 55 
kD accessory subunit. POLG encodes the catalytic subunit of polγ. POLG variants result in defects in the 
maintenance of the mitochondrial genome that results in dysfunction of the respiratory chain. Affected individuals 
may have decreased cytochrome C oxidase (COX) activity along with mtDNA deletions or mtDNA depletion in 
symptomatic tissues. The POLG gene is located on chromosome 15q25 and has 22 coding exons. 
 
TEST METHODS 
Using genomic DNA extracted from the submitted specimen, the complete coding regions and splice site junctions 
of the POLG gene are enriched using a proprietary targeted capture system developed by GeneDx for next-
generation sequencing with CNV calling (NGS-CNV). The enriched targets are simultaneously sequenced with 
paired-end reads on an Illumina platform. Bi-directional sequence reads are assembled and aligned to the 
reference sequence based on NCBI RefSeq transcripts and human genome build GRCh37/UCSC hg19. After 
gene specific filtering, data are analyzed to identify sequence variants and most deletions and duplications 
involving coding exons; however, technical limitations and inherent sequence properties effectively reduce this 
resolution for some genes. Alternative sequencing or copy number detection methods are used to analyze or 
confirm regions with inadequate sequence or copy number data by NGS. Reportable variants include pathogenic 
variants, likely pathogenic variants and variants of uncertain significance. Likely benign and benign variants, if 
present, are not routinely reported but are available upon request.  
 
The technical sensitivity of sequencing is estimated to be >99% at detecting single nucleotide events. It will not 
reliably detect deletions greater than 20 base pairs, insertions or rearrangements greater than 10 base pairs, or 
low-level mosaicism. The copy number assessment methods used with this test cannot reliably detect copy 
number variants of less than 500 base pairs or mosaicism and cannot identify balanced chromosome aberrations. 
Assessment of exon-level copy number events is dependent on the inherent sequence properties of the targeted 
regions, including shared homology and exon size. 
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VARIANT SPECTRUM  
POLG variants occur along the entire coding region of the gene. Genotype-phenotype correlations have been 
reported with severe variants in the linker region or polymerase domain being reported in association with severe 
disease in children, however severe variants have been reported elsewhere in the gene and adult onset variants 
have been found in these regions as well. At this time more than 200 variants have been described according to 
the Human Gene Variant Database.7 In one study, 81 individuals suspected of having a POLG-related disorder 
were evaluated for large deletions of the POLG gene and only a single large deletion was identified.6 
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