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TRPM1 gene
transient receptor potential cation channel subfamily M member 1

Normal Function

The TRPM1 gene provides instructions for making a protein called transient receptor
potential cation channel subfamily M member 1 (TRPM1). This protein acts as a
channel, transporting positively charged atoms (cations) into cells. The TRPM1 channel
is found on the surface of two types of cells: pigment-producing cells called
melanocytes and specialized bipolar cells in the light-sensitive tissue at the back of the
eye (the retina).

In melanocytes, the TRPM1 channel is thought to play a role in the production of a
pigment called melanin, which is the substance that gives skin, hair, and eyes their color
(pigmentation). It is unclear what role the channel plays, but increased channel activity
Is associated with greater melanin production and darker pigmentation.

In bipolar cells, TRPM1 channels are involved in the pathway that receives visual
signals from cells called rods, which are used to see in low light. This signaling is an
essential step in the transmission of visual information from the eyes to the brain. In low-
light conditions, visual signals from rod cells trigger the TRPM1 channels to close, which
causes visual signals to be transmitted. In bright-light conditions, the TRPM1 channel is
open, allowing cations to flow in and out of bipolar cells and preventing visual signals
from being sent.

Health Conditions Related to Genetic Changes

Autosomal recessive congenital stationary night blindness

More than 35 mutations in the TRPM1 gene have been found to cause autosomal
recessive congenital stationary night blindness, which is characterized by the inability to
see in low light and other vision problems such as nearsightedness (myopia). Mutations
in the TRPM1 gene are found in approximately half of all people with this condition.

Most TRPM1 gene mutations change single protein building blocks (amino acids) in the
TRPM1 channel and either alter the structure of the channel or prevent the channel
from reaching the bipolar cell membrane. As a result, the TRPM1 channel is
nonfunctional and prevents bipolar cells from relaying visual signals. The brain does not
receive the visual information sent by rods, leading to difficulty seeing in low light.
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Other Names for This Gene

* long transient receptor potential channel 1

« LTRPC1
* melastatin-1
« MLSN1

» transient receptor potential cation channel, subfamily M, member 1
» transient receptor potential melastatin family
+ TRPM1_HUMAN

Additional Information & Resources

Tests Listed in the Genetic Testing Registry

* Tests of TRPM1 (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=4308[geneid])

Scientific Articles on PubMed

e PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28TRPM1%5BTIAB%5D%29+A
ND+%28%28Genes%5BMH%5D%29+0R+%28Genetic+Phenomena%5BMH%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600
+days%22%5Bdp%5D)

Catalog of Genes and Diseases from OMIM

* TRANSIENT RECEPTOR POTENTIAL CATION CHANNEL, SUBFAMILY M,
MEMBER 1; TRPM1 (https://omim.org/entry/603576)

Gene and Variant Databases

* NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/4308)
e ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=TRPM1[gene])
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Genomic Location

The TRPM1 gene is found on chromosome 15 (https://medlineplus.gov/genetics/chromo
some/15/).
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