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LMNB1 gene
lamin B1

Normal Function

The LMNB1 gene provides instructions for making the lamin B1 protein. Lamin Bl is a
structural protein called an intermediate filament protein. Intermediate filaments provide
stability and strength to cells. Lamin B1 is a scaffolding (supporting) component of the
nuclear envelope, which is the structure that surrounds the nucleus in cells. Specifically,
this protein is located in the nuclear lamina, a mesh-like layer of intermediate filaments
and other proteins that is attached to the inner membrane of the nuclear envelope. As
part of the nuclear envelope, lamin B1 helps regulate the movement of molecules into
and out of the nucleus. The protein also plays a role in the copying (replication) of DNA
in preparation for cell division and the activity (expression) of many genes by being
involved in the organization of chromosomes within the nucleus.

Health Conditions Related to Genetic Changes

Autosomal dominant leukodystrophy with autonomic disease

At least 30 mutations in the LMNB1 gene have been found to cause autosomal
dominant leukodystrophy with autonomic disease (ADLD). This condition is
characterized by nervous system abnormalities due to the loss of myelin, which is a
fatty substance that insulates nerve fibers and promotes the rapid transmission of nerve
impulses. People with ADLD begin to have autonomic nervous system problems, such
as difficulty with bowel and bladder function, in their thirties or forties. The autonomic
nervous system controls involuntary body processes such as the regulation of blood
pressure and body temperature. Affected individuals then develop movement problems
that slowly worsen over time.

Nearly all cases of ADLD result from an abnormal extra copy (duplication) of the LMNB1
gene. As a result of this duplication, more lamin Bl is produced than normal. In rare
cases, a deletion of genetic material near the beginning of the LMNB1 gene leading to
increased production of lamin B1 causes ADLD. While lamin B1 is found in cells
throughout the body, it appears that cells in the brain are especially sensitive to
changes in lamin B1. Cells called oligodendrocytes, which help coat nerve cells with
myelin, seem to be particularly affected. Increased lamin B1 activity leads to decreased
expression of genes that are important for myelin function. Additionally, an increase in
the amount of lamin B1 in cells leads to a hardening of the nuclear envelope, which can
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cause problems with cell function. These changes lead to reduced myelin production and
maintenance over time.

In at least one family with ADLD, the condition is instead caused by a loss (deletion) of
genetic material near the beginning of the gene. It is thought that this deletion removes
a regulatory region of DNA that helps control the expression of the LMNB1 gene. As a
result of the loss of this region, LMNBL1 is overexpressed and production of the lamin B1
protein is increased, similar to the cases that are caused by LMNB1 duplication.

In people with ADLD, the loss of myelin (demyelination) occurs in the brain and spinal
cord (central nervous system), often years before movement problems develop.
Demyelination of the spinal cord likely contributes to the autonomic nervous system
problems by impairing transmission of nerve signals from the brain to the body. The
movement problems are probably due to demyelination in the region of the brain
involved in coordinating movements (the cerebellum) and of the nerve cells that extend
down the spinal cord (corticospinal tracts) and control voluntary muscle movement.

Other Names for This Gene

* LMN
* LMN2
* LMNB

Additional Information & Resources

Tests Listed in the Genetic Testing Registry

» Tests of LMNBL1 (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=4001[geneid])

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28%28LMNB1%5BTIAB%5D%
29+0OR+%28lamin+B1%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%
29+0OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+
AND+human%5Bmh%5D+AND+%22last+1440+days%22%5Bdp%5D)

Catalog of Genes and Diseases from OMIM

* LAMIN B1; LMNBL1 (https://omim.org/entry/150340)

Gene and Variant Databases

* NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/4001)
e ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=LMNB1[gene])
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Genomic Location

The LMNB1 gene is found on chromosome 5 (https://medlineplus.gov/genetics/chromos
ome/5/).
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