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Mitochondrial complex V deficiency is a shortage (deficiency) of a protein complex called complex V or a loss of its

function. Complex V is found in cell structures called mitochondria, which convert the energy from food into a form that

cells can use. Complex V is the last of five mitochondrial complexes that carry out a multistep process called oxidative

phosphorylation, through which cells derive much of their energy.
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1. Introduction

Mitochondrial complex V deficiency can cause a wide variety of signs and symptoms affecting many organs and systems

of the body, particularly the nervous system and the heart. The disorder can be life-threatening in infancy or early

childhood. Affected individuals may have feeding problems, slow growth, low muscle tone (hypotonia), extreme fatigue

(lethargy), and developmental delay. They tend to develop elevated levels of lactic acid in the blood (lactic acidosis),

which can cause nausea, vomiting, weakness, and rapid breathing. High levels of ammonia in the blood

(hyperammonemia) can also occur in affected individuals, and in some cases result in abnormal brain function

(encephalopathy) and damage to other organs.

Another common feature of mitochondrial complex V deficiency is hypertrophic cardiomyopathy. This condition is

characterized by thickening (hypertrophy) of the heart (cardiac) muscle that can lead to heart failure. People with

mitochondrial complex V deficiency may also have a characteristic pattern of facial features, including a high forehead,

curved eyebrows, outside corners of the eyes that point downward (downslanting palpebral fissures), a prominent bridge

of the nose, low-set ears, thin lips, and a small chin (micrognathia).

Some people with mitochondrial complex V deficiency have groups of signs and symptoms that are classified as a specific

syndrome. For example, mitochondrial complex V deficiency can cause a condition called neuropathy, ataxia, and retinitis

pigmentosa (NARP). NARP causes a variety of signs and symptoms chiefly affecting the nervous system. Beginning in

childhood or early adulthood, most people with NARP experience numbness, tingling, or pain in the arms and legs

(sensory neuropathy); muscle weakness; and problems with balance and coordination (ataxia). Many affected individuals

also have cognitive impairment and an eye disorder called retinitis pigmentosa that causes vision loss.

A condition called Leigh syndrome can also be caused by mitochondrial complex V deficiency. Leigh syndrome is

characterized by progressive loss of mental and movement abilities (developmental or psychomotor regression) and

typically results in death within 2 to 3 years after the onset of symptoms. Both NARP and Leigh syndrome can also have

other causes.

2. Frequency

The prevalence of mitochondrial complex V deficiency is unknown. Researchers suggest that the condition may be

underdiagnosed because affected individuals can have a wide variety of features that are not specific to this condition.

3. Causes

Mutations in any of several genes can cause mitochondrial complex V deficiency. These genes provide instructions for

making components of complex V or proteins that help assemble the complex.

Gene mutations that cause mitochondrial complex V deficiency impair the formation or function of complex V. As a result,

complex V activity is reduced and oxidative phosphorylation is impaired. Researchers believe that problems with oxidative

phosphorylation can lead to cell death by reducing the amount of energy available in the cell. It is thought that tissues and



organs that require a lot of energy, such as the nervous system, the heart, the liver, the kidneys, and the muscles used for

movement (skeletal muscles), are most affected by a reduction in oxidative phosphorylation.

Some genes known to be involved in mitochondrial complex V deficiency are found in nuclear DNA, which is packaged in

chromosomes within the cell nucleus. TMEM70 is the nuclear gene most commonly mutated in mitochondrial complex V

deficiency. This gene provides instructions for making a protein called transmembrane protein 70, which is thought to play

an important role in assembling and stabilizing complex V. Mutations in the TMEM70 gene reduce the amount of complex

V that is formed, leading to the signs and symptoms of mitochondrial complex V deficiency.

Other genes involved in mitochondrial complex V deficiency are found in mitochondrial DNA (mtDNA), which is located in

the mitochondria themselves. Most of the body's cells contain many mitochondria, and the mitochondria each contain

many sets of mtDNA. When a mutation occurs in mtDNA, either all the mtDNA will have the mutation (homoplasmy), or

just some of the mtDNA will contain the change (heteroplasmy). A higher percentage of mutated mtDNA typically leads to

more severe disease.

3.1. The Genes Associated with Mitochondrial Complex V Deficiency

MT-ATP6

TMEM70

3.1.1. Additional Information from NCBI Gene

ATP5F1A

ATP5F1E

ATPAF2

MT-ATP8

4. Inheritance

When mitochondrial complex V deficiency is caused by a mutation in a gene found in nuclear DNA, it has autosomal

recessive inheritance. Autosomal recessive means that both copies of the gene in each cell have mutations. The parents

of an individual with an autosomal recessive condition each carry one copy of the mutated gene, but they typically do not

show signs and symptoms of the condition because the other copy of the gene is normal.

When mitochondrial complex V deficiency is caused by a mutation in a gene found in mtDNA, it is inherited in a

mitochondrial pattern, which is also known as maternal inheritance. Because egg cells, but not sperm cells, contribute

mitochondria to the developing embryo, children can inherit disorders resulting from mtDNA mutations only from their

mother. These disorders can appear in every generation of a family and can affect both males and females, but fathers do

not pass traits associated with changes in mtDNA to their children.

5. Other Names for This Condition

ATP synthase deficiency
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