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SLC26A2 gene

solute carrier family 26 member 2
Normal Function

The SLC26A2 gene provides instructions for making a protein that transports charged
molecules (ions), particularly sulfate ions, across cell membranes. This protein appears
to be active in many of the body's tissues, including developing cartilage. Cartilage is a
tough, flexible tissue that makes up much of the skeleton during early development.
Most cartilage is later converted to bone, except for the cartilage that continues to cover
and protect the ends of bones and is present in the nose and external ears.

Cartilage cells use sulfate ions transported by the SLC26A2 protein to build molecules
called proteoglycans. These molecules, which each consist of several sugars attached
to a protein, help give cartilage its rubbery, gel-like structure. Because sulfate ions are
required to make proteoglycans, the transport activity of the SLC26A2 protein is
essential for normal cartilage formation.

Health Conditions Related to Genetic Changes

Achondrogenesis

At least eight mutations in the SLC26A2 gene have been found to cause a form of
achondrogenesis known as type 1B or the Parenti-Fraccaro type. This rare disorder of
bone development is characterized by extremely short limbs, short fingers and toes, a
narrow chest, and a prominent, rounded abdomen. Serious health problems result from
these abnormalities, and infants with achondrogenesis usually die before or soon after
birth.

Two SLC26A2 gene mutations appear to be relatively common causes of
achondrogenesis type 1B. One of these mutations deletes a single protein building
block (amino acid) at position 341 in the SLC26A2 protein. This genetic change is
written as Val341del. The other mutation deletes three DNA building blocks (base pairs)
at a specific place in the SLC26A2 gene. This genetic change is written as ¢.1020 _
1022delTGT.

The SLC26A2 gene mutations that cause achondrogenesis type 1B prevent the
production of any functional protein from the SLC26A2 gene. Without this protein,
cartilage cells are unable to take up the necessary sulfate ions, and cells cannot
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produce normal proteoglycans. A lack of these important molecules severely disrupts the
structure of cartilage, making it look coarse and spongelike under a microscope.
Because much of the skeleton develops from cartilage before birth and in early
childhood, SLC26A2 gene mutations prevent bones from developing and growing
normally, causing the severe skeletal abnormalities seen in achondrogenesis type 1B.

Atelosteogenesis type 2

At least eight SLC26A2 gene mutations have been identified in people with
atelosteogenesis type 2, another severe disorder of cartilage and bone development.
Affected individuals typically have a mutation in one copy of the gene that disrupts the
normal structure of the SLC26A2 protein, and a mutation in the other copy of the gene
that prevents the production of any functional protein.

One common mutation that causes atelosteogenesis type 2 replaces the amino acid
arginine with the amino acid tryptophan at position 279 in the protein (written as
Arg279Trp or R279W). In the Finnish population, the most common mutation (usually
written as IVS1+2T&gt;C) interferes with the normal processing of the SLC26A2 protein.

SLC26A2 gene mutations alter the structure and function of the SLC26A2 transporter
protein, which disrupts the ability of cartilage cells to take up the necessary sulfate ions.
The cell is then unable to produce normal proteoglycans, which affects the structure of
cartilage and the normal formation and growth of bones.

Diastrophic dysplasia

More than 20 SLC26A2 gene mutations have been identified in people with diastrophic
dysplasia. This disorder of cartilage and bone development has features similar to those
of atelosteogenesis type 2 (described above), although diastrophic dysplasia tends to
be less severe. Like people with atelosteogenesis type 2, people with diastrophic
dysplasia usually have a mutation in one copy of the gene that disrupts the normal
structure of the SLC26A2 protein and a mutation in the other copy of the gene that
prevents the production of any functional protein. Mutations common in
atelosteogenesis type 2 (including the R279W and IVS1+2T&gt;C mutations) can also
occur in diastrophic dysplasia.

The SLC26A2 gene mutations that cause diastrophic dysplasia disrupt the ability of
cartilage cells to take up the necessary sulfate ions. Without enough sulfate, the cell is
unable to produce normal proteoglycans. A lack of these essential molecules affects the
structure of cartilage and the normal formation and growth of bones.

Multiple epiphyseal dysplasia

At least four mutations in the SLC26A2 gene have been found in people with multiple
epiphyseal dysplasia, a disorder of cartilage and bone development that primarily
affects the ends of the long bones in the arms and legs (epiphyses). SLC26A2 gene
mutations cause the recessive form of the disorder, which is also characterized by
malformations of the hands, feet, and knees; abnormal curvature of the spine (scoliosis);
and other birth defects.
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Mutations that cause recessive multiple epiphyseal dysplasia typically replace one
amino acid with another amino acid in the SLC26A2 protein. The most common
mutation replaces the amino acid arginine with the amino acid tryptophan at position
279 in the protein (written as Arg279Trp or R279W). (This mutation can also occur in
atelosteogenesis type 2 and diastrophic dysplasia, described above). Another mutation
that commonly causes recessive multiple epiphyseal dysplasia replaces the amino acid
cysteine with the amino acid serine at position 653 in the SLC26A2 protein (written as
Cys653Ser or C653S).

The SLC26A2 gene mutations that result in recessive multiple epiphyseal dysplasia
tend to have less serious effects than mutations that cause life-threatening skeletal
disorders such as achondrogenesis type 1B (described above). As a result of these
milder mutations, the SLC26A2 protein likely retains some of its function as a
transporter of sulfate ions. Cartilage and bone formation are impaired to a lesser degree,
which may help explain the less severe signs and symptoms of recessive multiple
epiphyseal dysplasia.

Other Names for This Gene

» diastrophic dysplasia sulfate transporter

 DTD
« DTDST
- EDM4

+ S26A2_HUMAN

» solute carrier family 26 (anion exchanger), member 2
» solute carrier family 26 (sulfate transporter), member 2
» sulfate anion transporter 1

» sulfate transporter

Additional Information & Resources

Tests Listed in the Genetic Testing Registry

e Tests of SLC26A2 (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=1836[geneid])

Scientific Articles on PubMed

* PubMed (https://pubmed.ncbi.nim.nih.gov/?term=%28SLC26A2%5BTIAB%5D%29
+OR+%28%28diastrophic+dysplasia+sulfate+transporter%5BTIAB%5D%29+0R+%
28DTDST%5BTIAB%5D%29+0OR+%28EDM4%5BTIAB%5D%29+0OR+%28sulfate+
anion+transporter+1%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human
%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D)
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Catalog of Genes and Diseases from OMIM

SOLUTE CARRIER FAMILY 26 (SULFATE TRANSPORTER), MEMBER 2;
SLC26A2 (https://omim.org/entry/606718)

Gene and Variant Databases

NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/1836)
ClinVar (https://www.ncbi.nim.nih.gov/clinvar?term=SLC26A2[gene])

References

Alper SL, Sharma AK. The SLC26 gene family of anion transporters and channels.

Mol Aspects Med. 2013 Apr-Jun;34(2-3):494-515. doi: 10.1016/j.mam.2012.07.009.
Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/23506885) or Free article on

PubMed Central (https://www.ncbi.nim.nih.gov/pmc/articles/PMC3602804/)

Haila S, Hastbacka J, Bohling T, Karjalainen-Lindsberg ML, Kere J,Saarialho-Kere
U. SLC26A2 (diastrophic dysplasia sulfate transporter) isexpressed in developing
and mature cartilage but also in other tissues and celltypes. J Histochem Cytochem.
2001 Aug;49(8):973-82. doi:10.1177/002215540104900805. Citation on PubMed (htt
ps://pubmed.ncbi.nlm.nih.gov/11457925)

Karniski LP. Mutations in the diastrophic dysplasia sulfate transporter(DTDST) gene:
correlation between sulfate transport activity and chondrodysplasiaphenotype. Hum
Mol Genet. 2001 Jul 1;10(14):1485-90. doi: 10.1093/hmg/10.14.1485. Citation on
PubMed (https://pubmed.ncbi.nim.nih.gov/11448940)

Maeda K, Miyamoto Y, Sawai H, Karniski LP, Nakashima E, Nishimura G,
IkegawaS. A compound heterozygote harboring novel and recurrent DTDST
mutations withintermediate phenotype between atelosteogenesis type Il and
diastrophicdysplasia. Am J Med Genet A. 2006 Jun 1;140(11):1143-7. doi:10.1002/
ajmg.a.31225. Citation on PubMed (https://pubmed.ncbi.nim.nih.gov/16642506)

Rossi A, Superti-Furga A. Mutations in the diastrophic dysplasia sulfatetransporter (
DTDST) gene (SLC26A2): 22 novel mutations, mutation review,associated skeletal
phenotypes, and diagnostic relevance. Hum Mutat. 2001Mar;17(3):159-71. doi: 10.
1002/humu.1. Erratum In: Hum Mutat 2001;18(1):82. Citation on PubMed (https://pu
bmed.ncbi.nim.nih.gov/11241838)

Superti-Furga A, Neumann L, Riebel T, Eich G, Steinmann B, Spranger J, KunzeJ.
Recessively inherited multiple epiphyseal dysplasia with normal stature, clubfoot,

and double layered patella caused by a DTDST mutation. J Med Genet. 1999Aug;36(
8):621-4. Citation on PubMed (https://pubmed.ncbi.nim.nih.gov/10465113) or Free
article on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1762965/)

Superti-Furga A, Unger S. SLC26A2-Related Atelosteogenesis. 2002 Aug30 [
updated 2023 Mar 16]. In: Adam MP, Feldman J, Mirzaa GM, Pagon RA, WallaceSE,
Bean LJH, Gripp KW, Amemiya A, editors. GeneReviews(R) [Internet].Seattle (WA):

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


https://omim.org/entry/606718
https://omim.org/entry/606718
https://www.ncbi.nlm.nih.gov/gene/1836
https://www.ncbi.nlm.nih.gov/clinvar?term=SLC26A2[gene]
https://pubmed.ncbi.nlm.nih.gov/23506885
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3602804/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3602804/
https://pubmed.ncbi.nlm.nih.gov/11457925
https://pubmed.ncbi.nlm.nih.gov/11448940
https://pubmed.ncbi.nlm.nih.gov/11448940
https://pubmed.ncbi.nlm.nih.gov/16642506
https://pubmed.ncbi.nlm.nih.gov/11241838
https://pubmed.ncbi.nlm.nih.gov/10465113
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1762965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1762965/

University of Washington, Seattle; 1993-2024. Available fromhttp://www.ncbi.nlm.nih.
gov/books/NBK1317/ Citation on PubMed (https://pubmed.ncbi.nim.nih.gov/2030149
3)

* Unger S, Superti-Furga A. Achondrogenesis Type 1B. 2002 Aug 30 [updated
2023Mar 16]. In: Adam MP, Feldman J, Mirzaa GM, Pagon RA, Wallace SE, Bean
LJH, GrippKW, Amemiya A, editors. GeneReviews(R) [Internet]. Seattle (WA):
University of Washington, Seattle; 1993-2024. Available fromhttp://www.ncbi.nlm.nih.
gov/books/NBK1516/ Citation on PubMed (https://pubmed.ncbi.nim.nih.gov/2030168
9)

* Unger S, Superti-Furga A. Diastrophic Dysplasia. 2004 Nov 15 [updated 2023
Marl6]. In: Adam MP, Feldman J, Mirzaa GM, Pagon RA, Wallace SE, Bean LJH,
Gripp KW,Amemiya A, editors. GeneReviews(R) [Internet]. Seattle (WA):
Universityof Washington, Seattle; 1993-2024. Available fromhttp://www.ncbi.nim.nih.
gov/books/NBK1350/ Citation on PubMed (https://pubmed.ncbi.nim.nih.gov/2030152
4)

* Unger S, Superti-Furga A. SLC26A2-Related Multiple EpiphysealDysplasia. 2002
Aug 29 [updated 2023 Jan 19]. In: Adam MP, Feldman J, Mirzaa GM,Pagon RA,
Wallace SE, Bean LJH, Gripp KW, Amemiya A, editors.GeneReviews(R) [Internet].
Seattle (WA): University of Washington,Seattle; 1993-2024. Available from http://
www.ncbi.nim.nih.gov/books/NBK1306/ Citation on PubMed (https://pubmed.ncbi.nl
m.nih.gov/20301483)

Genomic Location

The SLC26A2 gene is found on chromosome 5 (https://medlineplus.gov/genetics/chrom
osome/5/).
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