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Nemaline myopathy

Description

Nemaline myopathy is a disorder that primarily affects skeletal muscles, which are
muscles that the body uses for movement. People with nemaline myopathy have
muscle weakness (myopathy) throughout the body, but it is typically most severe in the
muscles of the face; neck; trunk; and other muscles close to the center of the body (
proximal muscles), such as those of the upper arms and legs. This weakness can
worsen over time. Affected individuals may have feeding and swallowing difficulties, foot
deformities, abnormal curvature of the spine (scoliosis), and joint deformities (
contractures). Most people with nemaline myopathy are able to walk, although some
affected children may begin walking later than usual. As the condition progresses, some
people may require wheelchair assistance. In severe cases, the muscles used for
breathing are affected and life-threatening breathing difficulties can occur.

Nemaline myopathy is divided into six types. In order of decreasing severity, the types
are: severe congenital, Amish, intermediate congenital, typical congenital, childhood-
onset, and adult-onset. The types are distinguished by the age when symptoms first
appear and the severity of symptoms; however, there is overlap among the various
types. The severe congenital type is the most life-threatening. Most individuals with this
type do not survive past early childhood due to respiratory failure. The Amish type solely
affects the Old Order Amish population of Pennsylvania and is typically fatal in early
childhood. The most common type of nemaline myopathy is the typical congenital type,
which is characterized by muscle weakness and feeding problems beginning in infancy.
Most of these individuals do not have severe breathing problems and can walk
unassisted. People with the childhood-onset type usually develop muscle weakness in
adolescence. The adult-onset type is the mildest of all the various types. People with
this type usually develop muscle weakness between ages 20 and 50.

Frequency

Nemaline myopathy has an estimated incidence of 1 in 50,000 individuals.

Causes

Mutations in one of many genes can cause nemaline myopathy. These genes provide

instructions for producing proteins that play important roles in skeletal muscles. Within
skeletal muscle cells, these proteins are found in structures called sarcomeres.

Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/)



Sarcomeres are necessary for muscles to tense (contract). Many of the proteins associated with
nemaline myopathy interact within the sarcomere to facilitate muscle contraction. When

the skeletal muscle cells of people with nemaline myopathy are stained and viewed

under a microscope, these cells usually appear abnormal. These abnormal muscle cells

contain rod-like structures called nemaline bodies.

Most cases of nemaline myopathy with a known genetic cause result from mutations in
one of two genes, NEB or ACTAL. NEB gene mutations account for about 50 percent of
all cases of nemaline myopathy and ACTA1 gene mutations account for 15 to 25
percent of all cases. When nemaline myopathy is caused by NEB gene mutations, signs
and symptoms are typically present at birth or beginning in early childhood. When
nemaline myopathy is caused by ACTAL gene mutations, the condition's severity and
age of onset vary widely. Mutations in the other genes associated with nemaline
myopathy each account for only a small percentage of cases.

Mutations in any of the genes associated with nemaline myopathy lead to
disorganization of the proteins found in the sarcomeres of skeletal muscles. The
disorganized proteins cannot interact normally, which disrupts muscle contraction.
Inefficient muscle contraction leads to muscle weakness and the other features of
nemaline myopathy.

Some individuals with nemaline myopathy do not have an identified mutation. The
genetic cause of the disorder is unknown in these individuals.

Learn more about the genes associated with Nemaline myopathy

« ACTAl
* NEB

« TPM2
« TPM3

Additional Information from NCBI Gene:

e CFL2

« KBTBD13
e KLHL40
e KLHL41
e LMOD3

e TNNT1
Inheritance

Nemaline myopathy is usually inherited in an autosomal recessive pattern, which means
both copies of the gene in each cell have mutations. The parents of an individual with
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https://medlineplus.gov/genetics/gene/neb/
https://medlineplus.gov/genetics/gene/acta1/
https://medlineplus.gov/genetics/gene/acta1/
https://medlineplus.gov/genetics/gene/neb/
https://medlineplus.gov/genetics/gene/tpm2/
https://medlineplus.gov/genetics/gene/tpm3/
https://www.ncbi.nlm.nih.gov/gene/1073
https://www.ncbi.nlm.nih.gov/gene/390594
https://www.ncbi.nlm.nih.gov/gene/131377
https://www.ncbi.nlm.nih.gov/gene/10324
https://www.ncbi.nlm.nih.gov/gene/56203
https://www.ncbi.nlm.nih.gov/gene/7138

an autosomal recessive condition each carry one copy of the mutated gene, but they
typically do not show signs and symptoms of the condition.

Less often, this condition is inherited in an autosomal dominant pattern, which means
one copy of the altered gene in each cell is sufficient to cause the disorder. Most cases
result from new mutations in the gene and occur in people with no history of the
disorder in their family.

Other Names for This Condition

Myopathies, nemaline
Myopathy, nemaline
Nemaline body disease
Nemaline rod disease
Rod body disease

Rod myopathy
Rod-body myopathy

Additional Information & Resources

Genetic Testing Information

Genetic Testing Registry: Actin accumulation myopathy (https://www.ncbi.nlm.nih.g
ov/gtr/conditions/C3711389/)

Genetic Testing Registry: Congenital myopathy 23 (https://www.ncbi.nlm.nih.gov/gtr
/conditions/C1836447/)

Genetic Testing Registry: Congenital myopathy 4B, autosomal recessive (https://ww
w.ncbi.nlm.nih.gov/gtr/conditions/C1836448/)

Genetic Testing Registry: Nemaline myopathy (https://www.ncbi.nlm.nih.gov/gtr/con
ditions/C0206157/)

Genetic Testing Registry: Nemaline myopathy 10 (https://www.ncbi.nlm.nih.gov/gtr/
conditions/C4015360/)

Genetic Testing Registry: Nemaline myopathy 2 (https://www.ncbi.nim.nih.gov/gtr/c
onditions/C1850569/)

Genetic Testing Registry: Nemaline myopathy 5 (https://www.ncbi.nim.nih.gov/gtr/c
onditions/C1854380/)

Genetic Testing Registry: Nemaline myopathy 6 (https://www.ncbi.nlm.nih.gov/gtr/c
onditions/C1836472/)

Genetic Testing Registry: Nemaline myopathy 7 (https://www.ncbi.nlm.nih.gov/gtr/c
onditions/C1853154/)

Genetic Testing Registry: Nemaline myopathy 8 (https://www.ncbi.nlm.nih.gov/gtr/c
onditions/C3809209/)
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» Genetic Testing Registry: Nemaline myopathy 9 (https://www.ncbi.nlm.nih.gov/gtr/c
onditions/C3810384/)

Genetic and Rare Diseases Information Center

* Nemaline myopathy (https://rarediseases.info.nih.gov/diseases/12033/index)

Patient Support and Advocacy Resources

* National Organization for Rare Disorders (NORD) (https://rarediseases.org/)

Clinical Trials

» ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Nemaline myopathy%?2
2)

Catalog of Genes and Diseases from OMIM

» CONGENITAL MYOPATHY 2A, TYPICAL, AUTOSOMAL DOMINANT; CMYP2A (h
ttps://omim.org/entry/161800)

* NEMALINE MYOPATHY 2; NEM2 (https://omim.org/entry/256030)

* NEMALINE MYOPATHY 5A, AUTOSOMAL RECESSIVE, SEVERE INFANTILE;
NEMSA (https://omim.org/entry/605355)

* NEMALINE MYOPATHY 7; NEM7 (https://omim.org/entry/610687)
« NEMALINE MYOPATHY 6; NEM6 (https://omim.org/entry/609273)

» CONGENITAL MYOPATHY 4B, AUTOSOMAL RECESSIVE; CMYP4B (https://omi
m.org/entry/609284)

* CONGENITAL MYOPATHY 23; CMYP23 (https://omim.org/entry/609285)
* NEMALINE MYOPATHY 8; NEM8 (https://omim.org/entry/615348)

* NEMALINE MYOPATHY 9; NEM9 (https://omim.org/entry/615731)

* NEMALINE MYOPATHY 10; NEM10 (https://omim.org/entry/616165)

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28Myopathies,+Nemaline%5BM
AJR%5D%29+AND+%28nemaline+myopathy%5BTIAB%5D%29+AND+english%5B
la%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D)
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