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CA12 gene
carbonic anhydrase 12
Normal Function
The CA12 gene provides instructions for making a protein called carbonic anhydrase 12
(CA 12), which belongs to a family of proteins known as carbonic anhydrases. These
proteins carry out a chemical reaction that involves the molecules carbon dioxide and
water and produces a negatively charged bicarbonate molecule (bicarbonate ion) and
a positively charged hydrogen atom (known as a proton). Carbonic anhydrases can
also carry out the reverse reaction, forming carbon dioxide and water from bicarbonate.
Carbon dioxide, bicarbonate, and protons are involved in many functions in the body;
by regulating the levels of these substances, carbonic anhydrases play roles in several
important processes. The presence of protons and bicarbonate affect the relative acidity
(pH) of cells; one function of some carbonic anhydrases is to help maintain the correct
cellular pH.
CA 12 is found in several tissues, including the sweat glands, kidneys, and large
intestine. The protein likely helps regulate the transport of salt (sodium chloride or
NaCl) in these tissues. Researchers suggest that channels that move salt in and out
of cells are controlled in part by the pH of the cells. By regulating cellular pH, CA 12
may be able to control salt transport. In sweat glands, CA 12 is thought to play a role in
determining how much salt is released from the body in sweat.
Health Conditions Related to Genetic Changes
Isolated hyperchlorhidrosis
At least one mutation in the CA12 gene causes isolated hyperchlorhidrosis, a
condition characterized by abnormally high levels of salt in sweat that can lead
to dehydration associated with low levels of sodium in the blood (hyponatremic
dehydration). The gene mutation that causes this condition changes a single protein
building block (amino acid) in the CA 12 protein, replacing the amino acid glutamate
at position 143 with the amino acid lysine (written as Glu143Lys or E143K). The
function of the altered protein is reduced to about 70 percent of normal. In addition,
the altered protein is more easily turned off (inhibited) than normal, which further
reduces protein function. It is thought that the altered CA 12 is less able to regulate
pH, and it loses its ability to control how much salt is released in sweat, leading to
hyperchlorhidrosis.
Researchers suggest that other tissues are seemingly unaffected by CA12 gene
mutations because these tissues contain other carbonic anhydrases that compensate
for the loss of CA 12 function.

Chromosomal Location
Cytogenetic Location: 15q22.2, which is the long (q) arm of chromosome 15 at position
22.2
Molecular Location: base pairs 63,321,378 to 63,382,110 on chromosome 15 (Homo
sapiens Updated Annotation Release 109.20190905, GRCh38.p13) (NCBI)
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Other Names for This Gene
•

CA XII

•

CA-XII

•

carbonate dehydratase XII

•

carbonic anhydrase XII

•

carbonic dehydratase

•

CAXII

•

tumor antigen HOM-RCC-3.1.3

Additional Information & Resources
Educational Resources
•

Biochemistry (fifth edition, 2002): Making a Fast Reaction Faster: Carbonic
Anhydrases
https://www.ncbi.nlm.nih.gov/books/NBK22599/

Scientific Articles on PubMed
•

PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28CA12%5BTIAB%5D%29+OR
+%28carbonic+anhydrase+XII%5BTIAB%5D%29%29+OR+%28%28CAXII
%5BTIAB%5D%29+OR+%28carbonic+anhydrase+12%5BTIAB%5D%29+OR+
%28CA-XII%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR
+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND
+human%5Bmh%5D+AND+%22last+1440+days%22%5Bdp%5D
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Catalog of Genes and Diseases from OMIM
•

CARBONIC ANHYDRASE XII
http://omim.org/entry/603263

Research Resources
•

Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_CA12.html

•

ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=CA12%5Bgene%5D

•

HGNC Gene Symbol Report
https://www.genenames.org/data/gene-symbol-report/#!/hgnc_id/HGNC:1371

•

Monarch Initiative
https://monarchinitiative.org/gene/NCBIGene:771

•

NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/771

•

UniProt
https://www.uniprot.org/uniprot/O43570

Sources for This Summary
•

OMIM: CARBONIC ANHYDRASE XII
http://omim.org/entry/603263

•

Chiche J, Ilc K, Laferrière J, Trottier E, Dayan F, Mazure NM, Brahimi-Horn MC, Pouysségur J.
Hypoxia-inducible carbonic anhydrase IX and XII promote tumor cell growth by counteracting
acidosis through the regulation of the intracellular pH. Cancer Res. 2009 Jan 1;69(1):358-68. doi:
10.1158/0008-5472.CAN-08-2470.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/19118021

•

Feldshtein M, Elkrinawi S, Yerushalmi B, Marcus B, Vullo D, Romi H, Ofir R, Landau D,
Sivan S, Supuran CT, Birk OS. Hyperchlorhidrosis caused by homozygous mutation in CA12,
encoding carbonic anhydrase XII. Am J Hum Genet. 2010 Nov 12;87(5):713-20. doi: 10.1016/
j.ajhg.2010.10.008. Epub 2010 Oct 28.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21035102
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2978943/

•

Muhammad E, Leventhal N, Parvari G, Hanukoglu A, Hanukoglu I, Chalifa-Caspi V, Feinstein
Y, Weinbrand J, Jacoby H, Manor E, Nagar T, Beck JC, Sheffield VC, Hershkovitz E, Parvari R.
Autosomal recessive hyponatremia due to isolated salt wasting in sweat associated with a mutation
in the active site of Carbonic Anhydrase 12. Hum Genet. 2011 Apr;129(4):397-405. doi: 10.1007/
s00439-010-0930-4. Epub 2010 Dec 24.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21184099

•

Supuran CT. Carbonic anhydrases--an overview. Curr Pharm Des. 2008;14(7):603-14. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/18336305

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/gene/CA12

page 3

Reviewed: May 2014
Published: November 12, 2019
Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 4

