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CASR gene

calcium sensing receptor
Normal Function

The CASR gene provides instructions for making a protein called the calcium-sensing
receptor (CaSR). Calcium molecules attach (bind) to CaSR, which allows this protein to
monitor and regulate the amount of calcium in the blood. The receptor is turned on (
activated) when a certain concentration of calcium is reached, and the activated
receptor sends signals to block processes that increase the amount of calcium in the
blood.

The CaSR protein is found in abundance in cells of the parathyroid glands. The
parathyroid glands produce and release a hormone called parathyroid hormone that
works to increase the levels of calcium in the blood. When large amounts of calcium
bind to CaSR in the parathyroid glands, the production of parathyroid hormone is
blocked, which prevents the release of more calcium into the blood. CaSR signaling
also blocks the growth and division (proliferation) of cells that make up the parathyroid
glands.

The CaSR protein is also found in kidney cells. Kidneys filter fluid and waste products in
the body and can reabsorb needed nutrients and release them back into the blood.
Increased calcium binding to CaSR in kidney cells blocks the reabsorption of calcium
from the filtered fluids.

Health Conditions Related to Genetic Changes

Autosomal dominant hypocalcemia

Mutations in the CASR gene can cause a condition called autosomal dominant
hypocalcemia type 1, which is characterized by low levels of calcium in the blood (
hypocalcemia). Some affected individuals also have a shortage of parathyroid hormone (
hypoparathyroidism).

Most CASR gene mutations involved in this condition change single protein building
blocks (amino acids) in the CaSR protein. The changes (called activating mutations)
lead to an overactive CaSR that is more sensitive to calcium, meaning even low levels
of calcium can trigger signaling. The overactive CaSR blocks the release of parathyroid
hormone, which prevents the release of calcium into the blood. In addition, the
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overactive CaSR prevents reabsorption of calcium from the fluids filtered through the kidneys.
Hypocalcemia can cause muscle cramping and seizures, although about half of people
with this condition have no associated health problems.

Familial isolated hyperparathyroidism

Mutations in the CASR gene have been found in some people with familial isolated
hyperparathyroidism, a condition characterized by overactivity of the parathyroid glands (
primary hyperparathyroidism). Primary hyperparathyroidism disrupts the normal balance
of calcium in the blood, which can lead to kidney stones, thinning of the bones (
osteoporosis), hausea, vomiting, high blood pressure (hypertension), weakness, and
fatigue in people with familial isolated hyperparathyroidism. This condition is caused by
changes to one copy of the gene in each cell. The CASR gene mutations associated
with this condition change single amino acids in the CaSR protein. These genetic
changes are called inactivating mutations because the altered CaSR protein is less
sensitive to calcium and therefore requires an abnormally high concentration of calcium
to trigger signaling. As a result, parathyroid hormone is produced even when the
concentration of calcium in the blood is elevated, allowing the calcium levels to continue
to rise. In addition, parathyroid cells may proliferate without control, which occasionally
causes enlargement of the parathyroid glands in people with familial isolated
hyperparathyroidism. Overproduction of parathyroid hormone from these abnormal
glands may further stimulate the release of calcium into the blood. The high levels of
calcium cause the signs and symptoms of familial isolated hyperparathyroidism.

Some researchers believe that familial isolated hyperparathyroidism caused by CASR
gene mutations is a more severe form of a similar condition called familial hypocalciuric
hypercalcemia (described below).

Kidney stones

MedlinePlus Genetics provides information about Kidney stones

Other disorders

Mutations in the CASR gene are involved in several other conditions associated with
abnormal calcium levels. Inactivating mutations that lead to a reduction in CaSR
function can cause familial hypocalciuric hypercalcemia. This condition is characterized
by high levels of calcium in the blood (hypercalcemia) and low levels of calcium in the
urine (hypocalciuria), but affected individuals typically have no symptoms related to the
condition. Rarely, affected individuals have enlarged parathyroid glands and slightly
elevated levels of parathyroid hormone. Like familial isolated hyperparathyroidism, this
condition is caused by mutation of a single copy of the CASR gene.

A more serious condition called neonatal severe hyperparathyroidism is caused by
genetic mutations that lead to very little or no CaSR function. In people with this
condition, both copies of the CASR gene are altered. Neonatal severe
hyperparathyroidism is a potentially fatal condition that becomes apparent in infants
under the age of 6 months. Affected babies often have overgrowth of one or more of
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their parathyroid glands (parathyroid hyperplasia), causing high levels of parathyroid
hormone in their blood. The excess hormone abnormally stimulates the release of
calcium into the blood, causing hypercalcemia. The calcium is often removed from bone,
resulting in skeletal abnormalities. The extreme hypercalcemia in these individuals can
lead to neurological problems because the excess calcium interferes with nerve
signaling.

Other Names for This Gene

e calcium-sensing receptor

« CAR
» extracellular calcium-sensing receptor
« GPRC2A

» parathyroid Ca(2+)-sensing receptor 1
e parathyroid cell calcium-sensing receptor
« PCAR1

Additional Information & Resources

Tests Listed in the Genetic Testing Registry

» Tests of CASR (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=846[geneid])

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28%28CASR%5BTIAB%5D%?2
9+0OR+%28calcium-sensing+receptor%5BTIAB%5D%29%29+AND+%28%28Genes
%5BMH%5D%29+0OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+engli
sh%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+720+days%22%5Bdp%5D

)

Catalog of Genes and Diseases from OMIM

* HYPOCALCIURIC HYPERCALCEMIA, FAMILIAL, TYPE I; HHC1 (https://omim.org/
entry/145980)

e CALCIUM-SENSING RECEPTOR; CASR (https://omim.org/entry/601199)

« HYPERPARATHYROIDISM, NEONATAL SEVERE: NSHPT (https://omim.org/entry
/239200)

Gene and Variant Databases

* NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/846)
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ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=CASR[gene])
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Genomic Location

The CASR gene is found on chromosome 3 (https://medlineplus.gov/genetics/chromoso
me/3/).
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