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POLG Disease: A Clinical Reference Guide
What is POLG disease ?   

POLG disease is a spectrum of rare mitochondrial disorders
caused by mutations in the POLG gene. This gene encodes
the DNA polymerase gamma complex, essential for
mitochondrial DNA (mtDNA) replication and repair.   
The replication of mtDNA relies on polymerase gamma
(POLG) complex, an enzyme encoded by the POLG and
POLG2 genes in the nucleus.
Mutations in these genes disrupt mtDNA replication,
leading to mtDNA depletion or multiple deletions, and
ultimately result in impaired energy production. This
energy failure can affect multiple organ systems.

Epidemiology  

The true prevalence of POLG-related disease is likely
underestimated, as it is often underdiagnosed due to its
highly variable clinical presentation, even among people
with the same mutation.
The estimated birth prevalence is approximately 1:10,0001

Both autosomal recessive and autosomal dominant
inheritance patterns exist, although autosomal dominant
forms are rare and typically mutation-specific.
1Cohen BH et al. POLG-Related Disorders. GeneReviews®, University of
  Washington, Seattle; 2024.56

Symptoms and clinical presentation 

Symptoms affect predominantly parts of the body that are
particularly energy-hungry such as the central nervous system,
muscles, and liver. Children often present with more severe
and early-onset forms of POLG-related disease.
Progression is often rapid, especially in pediatric forms.

Genotype–phenotype patterns in POLG are
observed and grouped in five functional
clusters, yet variability hinders absolute

outcome prediction.
(See mitomap.org/polg and Rahman S et al.

POLG-related disorders. Nat Rev Neurol. 2019)

Most common clinical characteristics

Onset prior to 12 years of age – Liver
involvement, seizures, feeding difficulties,
hypotonia, developmental delay.

Onset between 12 and 40 years – Ataxia,
peripheral neuropathy, seizures.

Onset over 40 years – Ptosis, progressive
external ophthalmoplegia, ataxia.
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