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MECP2 duplication syndrome is a condition that occurs almost exclusively in males and is characterized by moderate to

severe intellectual disability.
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1. Introduction

Most people with this condition also have weak muscle tone in infancy, feeding difficulties, poor or absent speech, or

muscle stiffness (rigidity). Individuals with MECP2 duplication syndrome have delayed development of motor skills such

as sitting and walking. About half of individuals have seizures, often of the tonic-clonic type. This type of seizure involves a

loss of consciousness, muscle rigidity, and convulsions and may not respond to medication. Some affected individuals

experience the loss of previously acquired skills (developmental regression). Approximately half of individuals learn to

walk, and about one-third of people with this condition require assistance when walking. Many individuals with MECP2
duplication syndrome have recurrent respiratory tract infections. These respiratory infections are a major cause of death in

affected individuals, with only half surviving past age 25.

2. Frequency

The prevalence of MECP2 duplication syndrome is unknown; more than 200 affected individuals have been described in

the scientific literature. It is estimated that this condition is responsible for 1 to 2 percent of all cases of intellectual

disability caused by changes in the X chromosome.

3. Causes

MECP2 duplication syndrome is caused by a genetic change in which there is an extra copy of the MECP2 gene in each

cell. This extra copy of the MECP2 gene is caused by a duplication of genetic material on the long (q) arm of the X

chromosome. The size of the duplication varies from 100,000 to a few million DNA building blocks (base pairs). The

MECP2 gene is always included in this duplication, and other genes may also be involved, depending on the size of the

duplicated segment. It is unclear whether extra copies of these other genes affect the severity of the condition.

The MECP2 gene provides instructions for making a protein called MeCP2 that is critical for normal brain function.

Researchers believe that this protein has several functions, including regulating other genes in the brain by controlling

when they are able to participate in protein production. An extra copy of the MECP2 gene leads to the production of

excess MeCP2 protein and an increase in protein function. The resulting changes in gene regulation and protein

production in the brain lead to abnormal nerve cell (neuronal) function. These neuronal changes disrupt normal brain

activity, causing the signs and symptoms of MECP2 duplication syndrome.

3.1. The gene associated with MECP2 duplication syndrome

MECP2

4. Inheritance

MECP2 duplication syndrome is inherited in an X-linked pattern. The gene associated with this condition is located on the

X chromosome, which is one of the two sex chromosomes in each cell. In males (who have only one X chromosome), a

duplication of the only copy of the MECP2 gene in each cell is sufficient to cause the condition. In females (who have two



X chromosomes), a duplication of one of the two copies of the gene typically does not cause the disorder, but can be

associated with behavioral and psychiatric symptoms such as depression, anxiety, and features of autism spectrum

disorder that affect communication and social interaction.

Females with a MECP2 gene duplication tend to be unaffected or less severely affected than males because the X

chromosome that contains the duplication may be turned off (inactive) in many of their cells due to a process called X-

inactivation. Early in embryonic development in females, one of the two X chromosomes is permanently inactivated in

somatic cells (cells other than egg and sperm cells). X-inactivation ensures that females, like males, have only one active

copy of the X chromosome in each body cell. Usually X-inactivation occurs randomly, such that each X chromosome is

active in about half of the body's cells. Sometimes X-inactivation is not random, and one X chromosome is active in more

than half of cells. When X-inactivation does not occur randomly, it is called skewed X-inactivation.

Females with a MECP2 gene duplication often have skewed X-inactivation, which results in the inactivation of the X

chromosome containing the duplication in most cells of the body. Although this skewed X-inactivation ensures that the

chromosome with the normal MECP2 gene is active most often, some of these females develop behavioral and

psychiatric symptoms thought to be related to the additional genetic material. It is unclear why these features develop in a

small number of females with skewed X-inactivation. Researchers speculate that in these females some cells in the brain

may have a different pattern of X-inactivation than the cells in the rest of the body so that the X chromosome with the

duplicated MECP2 gene is active, resulting in behavioral and psychiatric symptoms.

5. Other Names for This Condition

Lubs X-linked mental retardation syndrome

trisomy Xq28
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