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POLG-related disorders are a group of rare genetic conditions that affect the mitochondria. Mitochon-
dria are the parts of a cell that help turn the energy we get from food into energy that the body can use.
They are also important in the communication between body parts and creating other materials the body
needs. Mitochondrial conditions can cause a variety of signs and symptoms in many parts of the body,
particularly those that use a lot of energy like muscles and the brain. The gene POLG provides instruc-
tions to make part of an important protein called polymerase gamma (pol gamma). Pol gamma is the only
protein of its kind that can copy and repair the set of DNA found in mitochondria (mtDNA).

POLG-related disorders are a group of conditions whose signs and symptoms can overlap and vary
widely. These conditions were discovered and named before scientists knew they were caused by dif-
ferent changes in the same gene. POLG-related disorders are sometimes discussed together as a group,
and are sometimes discussed as individual disorders. Imagine a large umbrella and the umbrella is POLG
Mutations/Related disorders, underneath that umbrella there are specific types.

These types may include: Alpers-Huttenlocher syndrome (Alpers syndrome, or AHS); ataxia neuropathy
spectrum (ANS); childhood myocerebrohepatopathy spectrum (MCHS); mitochondrial neurogastrointes-
tinal encephalopathy disease (MNGIE); myoclonic epilepsy myopathy sensory ataxia (MEMSA); progres-
sive external ophthalmoplegia (PEQO); and Leigh syndrome.

Related Conditions

« Alpers-Huttenlocher syndrome (Alpers syndrome, or AHS);

. ataxia neuropathy spectrum (ANS);

« childhood myocerebrohepatopathy spectrum (MCHS);

« mitochondrial neurogastrointestinal encephalopathy disease (MNGIE);
« myoclonic epilepsy myopathy sensory ataxia (MEMSA);

. progressive external ophthalmoplegia (PEO);

« Leigh syndrome

Cause and Genetics

POLG-related disorders are inherited genetic conditions, meaning they are passed down in a family.
People usually have two copies of the POLG gene, one inherited from each parent.

Most types of POLG-related disorders occur when there are changes in both copies of the POLG gene
(autosomal recessive inheritance). Someone who has a change in only one copy of the POLG gene is
called a carrier, and they usually do not have any medical symptoms. If both parents are carriers, there is
a 1in 4 chance with each pregnancy that their child will have a POLG-related disorder.

Changes in POLG can also cause an autosomal dominant type of progressive external ophthalmoplegia
(PEO) called adPEO. This happens when someone has specific changes in one copy of their POLG gene.
If a parent has a change that causes adPEO in one copy of their POLG gene, there is a 1in 2, or 50%
chance with each pregnancy that their child would also have the same change in POLG.

Both males and females can have POLG-related disorders.
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Frequency

The frequency of POLG-related disorders is different for each condition. Some forms of POLG-related
disorders are also more common in certain ethnic groups or countries. Overall, it is thought that 1in 100
people in the “western world” have a change in one copy of their POLG gene that can cause a POLG-re-
lated condition (carriers for a POLG-related condition).

Signs and Symptoms

POLG-related disorders cause a range of signs and symptoms. These may differ greatly, even among
members of the same family, so always check with your provider if new symptoms appear or you are
concerned.

Depending on the type of POLG-related condition someone has, people can begin to show signs and
symptoms of POLG-related disorders as a baby or late into adulthood. The signs and symptoms also
vary widely based on the individual disorder someone has. Please see the following factsheets for more
information about the signs and symptoms of each condition:

« Alpers-Huttenlocher syndrome (Alpers syndrome, or AHS);

« ataxia neuropathy spectrum (ANS);

« childhood myocerebrohepatopathy spectrum (MCHS);

- mitochondrial neurogastrointestinal encephalopathy disease (MNGIE);
« myoclonic epilepsy myopathy sensory ataxia (MEMSA);

« progressive external ophthalmoplegia (PEO);

« Leigh syndrome

Diagnosis
A diagnosis of a POLG-related condition is usually established by performing a genetic test to look for

changes in the gene POLG. Depending on the type of POLG-related disorder suspected, a doctor may
suggest many different types of examinations and tests.

Please see the following factsheets for more information about the types of evaluations and tests that
may be done when evaluating each condition:

« Alpers-Huttenlocher syndrome (Alpers syndrome, or AHS);

« ataxia neuropathy spectrum (ANS);

« childhood myocerebrohepatopathy spectrum (MCHS);

- mitochondrial neurogastrointestinal encephalopathy disease (MNGIE);
« myoclonic epilepsy myopathy sensory ataxia (MEMSA);

« progressive external ophthalmoplegia (PEO);

« Leigh syndrome

POLG-related disorders are not included on newborn screening panels. If there is a known family history
of a POLG-related disorder, or if a mother is a known carrier, prenatal testing can be performed on amni-
otic fluid (the fluid surrounding a baby) or chorionic villi (a specific part of the placenta). Results interpre-
tation of this testing is complicated and genetic counseling is recommended.
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Treatment and Management
Before beginning any treatment or therapy, please consult with your physician.

There is currently no FDA-approved therapy for any POLG-related disorder. Treatment and management
of POLG-related disorders are symptomatic and supportive. Individuals living with a POLG-related disor-
der typically work with several healthcare providers regularly based on their symptoms.

Please see the following factsheets for more information about the treatment and management of each
condition:

« Alpers-Huttenlocher syndrome (Alpers syndrome, or AHS);

« ataxia neuropathy spectrum (ANS);

« childhood myocerebrohepatopathy spectrum (MCHS);

« mitochondrial neurogastrointestinal encephalopathy disease (MNGIE);
« myoclonic epilepsy myopathy sensory ataxia (MEMSA);

« progressive external ophthalmoplegia (PEO);

« Leigh syndrome

Clinical Trials
For specific details on other clinical trials, visit the MitoAction Clinical Trials page or www.clinicaltrials.gov.

Resources

« The POLG Foundation: https://polgfoundation.org/
« POLG-related disorders and their neurological manifestations: Journal Article
« Mitochondrial DNA Replication Group: NIH lab who focuses on understanding POLG Mutations

Connecting with others who are impacted by a rare disease allows for important information to be shared
about day-to day life, prevents isolation, and gives hope. Please contact MitoAction for peer support op-
portunities at 888-MITO-411 or email mito411@mitoaction.org. Other resources we recommend are:

+ New Patient Kit for Mitochondrial Conditions
« Planning and Preparation

«  Monthly Expert Series

« Energy in Action Podcast

Sources

+ POLG-Related Disorders - GeneReviews® - NCBI Bookshelf

« Progressive external ophthalmoplegia: MedlinePlus Genetics
« https://polgfoundation.org/

« https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5413197/

MitoAction does not provide medical advice, diagnosis, treatment, or legal advice. It is essential that
all those living with or caring for someone with a Mitochondrial or FAOD disease have an emergency
protocol letter. These letters, which are written and signed by a doctor, share details about prescribed
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treatment during crises and in emergency room settings. Always check with your doctor if you or your
child has concerns as everyone may present with symptoms differently. Before beginning any treat-
ment or therapy, please consult with your physician.

www.mitoaction.org - 1-888-MITO-411
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